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Preface

Applicable products

This document applies to the following products:

LEXI-R4 / SARA-R4 series - AT commands manual

Name Type number Modem version Application version PCN reference
LEXI-R422 LEXI-R422-01B-00 01.25 A01.06 UBXDOC-686885345-1805
SARA-R404M SARA-R404M-00B-00 K0.0.00.00.07.06 N.A. UBX-17047084
SARA-R404M-00B-01 K0.0.00.00.07.08 N.A. UBX-18053670
SARA-R410M SARA-R410M-01B-00 L0.0.00.00.02.03 N.A. UBX-18059854
SARA-R410M-02B-00 L0.0.00.00.05.06 A02.01 UBX-18070443
SARA-R410M-02B-01 L0.0.00.00.05.08 02.04 UBX-19041392
SARA-R410M-02B-02 L0.0.00.00.05.11 A.02.16 UBX-20033274
SARA-R410M-02B-03 L0.0.00.00.05.12 A.02.19 UBX-20058104
SARA-R410M-02B-04 L0.0.00.00.05.12 A.02.21 UBX-22005059
SARA-R410M-52B-00 L0.0.00.00.06.05 A02.06 UBX-18045915
SARA-R410M-52B-01 L0.0.00.00.06.08 AO02.11 UBX-19024506
SARA-R410M-52B-02 L0.0.00.00.06.11 A.02.16 UBX-20033274
SARA-R410M-63B-00 L0.08.12 A.01.1M UBX-20006293
SARA-R410M-63B-01 L0.08.12 A.01.12 UBX-20053055
SARA-R410M-73B-00 L0.08.12 A.01.1M UBX-20006294
SARA-R410M-73B-01 L0.08.12 A.01.12 UBX-20049254
SARA-R410M-73B-02 L0.08.12 A.01.13 UBX-21047940
SARA-R410M-83B-00 L0.08.12 A.01.1M UBX-20027231
SARA-R410M-83B-01 L0.08.12 A.01.12 UBX-20049255
SARA-R412M SARA-R412M-02B-00 MO0.09.00 A.02.11 UBX-19004091
SARA-R412M-02B-01 MO0.10.00 A.02.14 UBX-19016568
SARA-R412M-02B-02 MO0.11.01 A.02.17 UBX-20031249
SARA-R412M-02B-03 MO0.12.00 A.02.19 UBX-20058105
SARA-R412M-02B-04 MO0.12.00 A.02.21 UBX-22005058
SARA-R422 SARA-R422-00B-00 00.12 A00.00 UBX-21016086
SARA-R422-01B-00 01.24 AO01.00 UBX-22022409
SARA-R422-01B-01 01.24 AO01.10 UBX-23006496
SARA-R422S SARA-R422S-00B-00 00.12 A00.00 UBX-21016086
SARA-R422S-01B-00 01.24 A01.00 UBX-22022409
SARA-R422S-01B-01 01.24 A01.10 UBX-23006496
SARA-R422M8S SARA-R422M8S-00B-00  00.12 A00.00 UBX-21016086
SARA-R422M10S SARA-R422M10S-01B-00 01.24 A01.00 UBX-22022409
SARA-R422M10S-01B-01  01.24 A01.10 UBX-23006496

How to use this manual

The u-blox Cellular Modules AT Commands Manual provides the necessary information to successfully design
in and configure the applicable u-blox cellular modules.

This manual has a modular structure. It is not necessary to read it from the beginning to the end.
The following symbols are used to highlight important information within the manual:

iy An index finger points out key information pertaining to module integration and performance.

& A warning symbol indicates actions that could negatively impact or damage the module.

Summary table

The summary table on the top of each command section is a quick reference for the user.
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command_name

Modules TOBY-L2 MPCI-L2
LISA-UT10 LISA-U120 LISA-U130 LISA-U2
LEON-G1 SARA-G3

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No No No - -

It is composed of two sections:

* Modules: lists all the modules that support the command. The modules are grouped in rows by cellular
standard (i.e. L for LTE high data rate (Cat 3 and above), R for LTE low data rate (Cat 1 and below), U
for UMTS/HSPA, G for GSM/GPRS, N for NB-loT (LTE Cat NB1/LTE Cat NB2)). In each row the modules
are grouped by: form factor (i.e. SARA, LISA), platform technology (e.g. SARA-G), platform generation
(e.g. SARA-G3), product name (e.g. SARA-G350) and ordering code (e.g. SARA-G350-008S). In example: if
'LISA-U2' is reported, the command applies to all the modules having LISA form factor, second chipset
version provided with any release of firmware.

* Attributes
o Syntax

- full: the command syntax is fully compatible among all the products listed in the "Modules" section
- partial: the products support different syntaxes (usually backward compatible with respect to
previous cellular standards)
o PIN required
- Yes:itis necessary to insert the PIN before the set and/or read command execution
- No: the PIN insertion is not needed to execute the command
o Settings saved
- Profile: the command setting can be saved in a personal profile as specified in Chapter 1.4
- NVM: the command setting is saved in the non-volatile memory as specified in Chapter 1.4
- <command_name>: the parameter values set with the command are volatile, but the whole profile
can be stored in NVM with <command_name> AT command.
- OP:the command setting can be overwritten by the Mobile Network Operator (MNO) profile set with
the +UMNOPROF or +UMNOCONF AT commands (if supported)
- No: the current command setting is volatile and cannot be saved
o Can be aborted
- Yes: the command execution can be aborted if a character is sent to the DCE during the command
execution
- No: the command cannot be aborted during the command execution
o Response time: estimated maximum time to get the final result code for the AT command execution. It
is the time needed to provide the response in the worst case, e.g. when all the steps that have to be run
to carry out the operation take the longest time to be performed; it is based on a theoretical estimation,
derived by the the 3GPP specifications in case of AT commands related to cellular modem features
(e.g. registration, de-registration, PDP context activation). For additional details on the response time of
cellular network related AT command, see Maximum vs typical response time of cellular network related
AT commands.
More precisely, the response time considers the time from the complete acquisition of the command
line to the issuing of the command result code. This kind of response time is generally lower than the
time measured by the application on the DTE, because the issuing of the command on the DTE is
influenced by the AT interface characteristics (e.g. the synchronous/asynchronous transfer type, the
selected baud rate, etc.), by power saving and flow control, which introduce a variable latency in the
command acquisition by the DCE.

For example, the maximum expected response time shall be extended if the communication with the
module is carried out on a MUX virtual port, because in this case the command line and the result code
are transferred via a specific protocol running on the physical port, that might introduce additional
communication delay due to framing and re-transmissions.

Similarly, the maximum expected response time of AT commands accessing the SIM shall be extended
if the module is using a remote SIM card via SAP instead of the local SIM card.

If the response time for a command is left blank (actually "-"), it is an "immediate" response. It means
that the command is executed without asynchronous requests to the protocol stack or the internal
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applications, which usually require time to be answered: the command execution is synchronous
(implying that no long blocking processing is done) and lasts a negligible time (the command response
is issued by the module in typically less than 10 ms, and in any case less than 1s).

The response time shall be extended if the issued AT command triggers a service that cannot be served
immediately due to concurrent access to the same service or resource via AT commands issued on a
differentcommunication port or frominternal applications; typical examples are registration commands
and SIM access, that can be also autonomously triggered by the module (e.g. auto-COPS) and can
therefore postpone the execution of the AT commands issued by the user.

o Errorreference: reference to the error result codes listed in the Appendix A

The attributes listed in the summary table apply by default to all u-blox modules supporting the specific
AT command. If a u-blox module or module series does not comply to the default behavior, the exception is
highlighted in Chapter 1.4 for the saving of settings, in Chapter 1.3.4 for the abortability, and in a product
specific note in the AT command description for the PIN check.

u-blox technical documentation

As part of our commitment to customer support, u-blox maintains an extensive volume of technical
documentation for our products. In addition to our product-specific technical data sheets, the following
manuals are available to assist u-blox customers in product design and development.

AT Commands Manual: This document provides the description of the AT commands supported by u-blox
cellular modules.

System Integration Manual: This document describes u-blox cellular modules from the hardware and the
software point of view. It provides hardware design guidelines for the optimal integration of the cellular module
in the application device and it provides information on how to set up production and final product tests on
application devices integrating the cellular module.

Application Notes: These documents provide guidelines and information on specific u-blox cellular module

hardware or software topics.

* For some guidelines when developing applications for LTE Cat 1 technologies, see the LARA-RG series
application development guide [8].

* For some guidelines when developing applications for LTE Cat M1 technologies, see the SARA-R41
application development guide [30] or the LEXI-R4 / SARA-R42 application development guide [31] or the
SARA-R5 series application development guide [26].

* For some guidelines when developing applications for NB-loT technologies, see the SARA-N3 series
application development guide [46] or the NB-loT application development guide [43].

e For more examples of typical scenarios when developing application for LTE Cat 4, LTE Cat 1, UMTS/HSPA
and GSM/GPRS technologies, see the AT commands examples application note [48].

See Related documentation for application notes related to your cellular module.

Questions

If you have any questions about u-blox Cellular Hardware Integration, please:
* Read this manual carefully

* Contact our information service on our homepage www.u-blox.com

* Read the questions and answers on our FAQ database

Technical Support
Worldwide Web

Our website (www.u-blox.com) is a rich pool of information. Product information, technical documents and
helpful FAQ can be accessed 24h a day.

By email

If you have technical problems or cannot find the required information in the provided documents, contact
the nearest of the Technical Support offices by email. Use our service pool email addresses rather than any
personal email address of our staff. This makes sure that your request is processed as soon as possible. You
will find the contact details at the end of the document.
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Helpful Information when Contacting Technical Support
When contacting Technical Support please have the following information ready:

* Module type (e.g. SARA-G350-00S-00) and firmware version (e.g. 08.49)
* Module configuration

* Clear description of your question or the problem

* A short description of the application

* Your complete contact details

UBX-17003787 - R29 Preface Page 6 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

Contents

1 AT command Settings......cccmmmemmemsmmsemismemissmsssssssssssssssssssssssssssssssssssssssssssssssssssansses 14

LS =Y 51 1 of (o] o 1= SRS 14
1.2 Operational Mode of the AT INtErfacCe......ciiiriierere e sne s 14
1.3 Command description
1.4  Storing of AT cOMMANAS SETHING. . .iiiiieriiie e s s e e s e e e resmeeneas 19
LIS T S T o Y= =T o g 1= ol =Y =SSR 19
1.6 +UDCONF AT COMMENG..uiiiiiiiiiiiiniisisis et 19
PN € 1=Y 0 T=1 = 1 I o o =T - & oo ] o O
2.1 Start up and initialization.......ciii s ————————————————— 21
2.2 AT COMMEANAS LY POttt bbb bbb e 22
3 IPC - Inter Processor CommuniCation.......cccccuicissscccmmmnnnssssssssessssssssssssssssssssssssssnmsnnnns 25
3.1 Multiplexing Mode +CMUX. ... 25
4 General...ii———————————————saasssssssssssssssssssssssssssssssrerrerr e aeeeaneannennennnnnnnns O 0
4.1 Manufacturer identification FCGMI. ... et e e e e sbre e e s s e sareeeseesnseeesessssseeesensnsens 27
4.2 Manufacturer identifiCation FGMI.... e e s e e sse e e e s esasseeesessnneessessnnneessenns 27
4.3 Model identifiCation FCGMIM.. ...ttt e s srr e e s s s sse e e e s s ssss e e e s e sssaeessesssseeessassnseeessannrens 27
4.4  Model identifiCation FGMIM.. ... e e e e s e e br e e e s eesbaeeeseesssseeessassseeeseessseeesensnneeenan 28
4.5 Firmware version identification FCGMR........ciii it eerr e e s esrree e s s e sssr e e e s eessseeesessssseessnsnnnns 28
4.6 Firmware version identification FGMR....... e e s e essrr e e s e e sre e e e sessasseeesesssseeessennsens 29
4.7 Request product serial number identification +CGSN........cccoiiiiiiiiiniii s 29
0 S 1V | =Y I o T=Y ok ok A ToT=RuTo] o T X 1] N ORI 31
/e I [e [=Yo R} iTeT=N oo o W1 o1 n aT= N uiTo] o 1 IO 31
410 TE character set configuration +CSCS.......cccooiiiiii s 32
411 International mobile subscriber identification +CIMI........iiiiiiiiiee e e 33
412 Card identification +CCID
413 Request complete capabilities list +GCAP........cccciiiiii 34
414  Repeat [ast COMMEANG A/..... e s 34

5 Mobile equipment control and status.........ccccuimiiririinisnicnnsnisss . 36

5.1 Phone activity STatus +CPAS ... ..o
5.2 Module switch off +CPWROFF
5.3 Set module functionality FCFUN. ..o s 37
5.4  INdicator CONTrol FCIND.......cciiiiiie e s r e n e b e n e r e 39
5.5 Configuration of indicator control UCIND........ccccciiiiiiiiii s 40
5.6 Mobile termination event reporting +CMER........cccciiiiii 141
LT A O o T £ 7 ] TN 43
5.8 Set greeting texXt +CSG T . 44
5.9 Automatic time zone UPdate FCT ZU.... e e e e s e e e sneenis 44
510 Time zone reporting +CTZR. .. 45
5.11 Report mobile termination error +CMEE............oo e s 46
S 07 || oo o o Y £ -
6.1 Dial COMMEANG Dot 48
B.2  Call @NSWET At 49
LS TRC T oY £ Qe o o N S 49
6.4 Voice hangup control FCVHU.. ... e e s 49
7  Network ServiCe.....mmesessessssssssesssasssassssmae 9 1
7.1 Network parameters definitioN.....c.o e n e s re e snenne s 51
7.2 Subscriber nuMber +CNUM........oiiiiiiii 53
7.3 Signal qUality FCSQ. .. e r e 54
7.4 Extended signal quality +CESQu.....cciiiiiiiiiiii 55
UBX-17003787 - R29 Contents Page 7 of 557

C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

7.5  Operator Selection FCOPS....... .o e e e e s e e e e e s e e e ne e e Re e s e e see e ane e ne e sneeenenans 56
7.6 Radio Access Technology (RAT) selection +URAT ... 59
7.7 Inter-RAT scan timer configuration tURATSCAN. ..o 60
7.8  Full cell SCan FUCFSCAN. ..ot e b e s s b e s b s n e r e ae s 61
7.9 MAC QoS inactivity timer(s) HUMACQOSTMR.....cccoiiirririrerreese s se s s 65
7.0 Preferred PLMN list selection +CPLS.......cccciiiiii s 66
7.11  Network registration status +CREG........cccviiiiiii 66
712  Preferred operator lIST FCPOL. .. ..o e see s s e e e e s ne s se e s e e s e e s eesanessse e s e e smeesaneennes 69
713 Read operator NAMES FCOPN.... ..ot e e e e e e e sne s s e e s e e sae e s s e s neesneesneesnneeneennis 71
7.14 Steering of Roaming configuration +UDCONF=20.......cccccuiirimimniniiiiis s 71
7.15 Network selection CONtrol FPACSP......cciiii 72
7.16 Integrity check on test networks configuration +UDCONF=81......ccccciiininininnienesesnnenns 73
7.7 Channel and network environment description +UCGED
718 Smart jamming detection FUJAD. ...
7.19 Edit Verizon wireless APN table +VZWAPNE.......ccci s
7.20 Read RSRP values +VZWRSRP.......ccciiii e e
7.21 Read RSRQ values +VZWRSRQ.......cociiiiiiiiiiiiii e e s
7.22 Signalling connection status +CSCON. ..o
7.23 Radio Policy Manager (RPM) activation FURPM.......ccccoirrininnnineeese e
7.24 Purging of temporary mobile identities after SIM refresh +UDCONF=56............ccevrvrireriirinsenenas 84
7.25 eDRX setting tCEDRXS......ciiiiiiiiiiiii e e 84
7.26 eDRX read dynamic parameters +CEDRXRDP.......cccccvinininniii s 86
7.27 Set MNO profile FUMNOPROF..........cooiieeeeieeene e s se e e e s eesse e sse s se e s e e snnessesaneesseesneesnnssnsesas
7.28 Band selection bitmask +UBANDMASK
7.29 Device service domain configuration +USVCDOMAIN.......ccccvviiiii e
7.30 Modem features customization +UDCONF=92.........ccccnniinininisnee e
7.31 CloT capabilities configuration +UCFGCIOT ..o
7.32 CloT optimization configuration +CCIOTOPRT......ccciiiiiniiiin e
7.33 NB-loT band scan tuning +UDCONF=77......cociiiiiiiiirs s sssssesse s
7.34 Retrieve coverage enhancement mode information +CEINFO
7.35 Periodic search for higher priority PLMN +UHPPLMN......ccccoiiiiniiiineenenesnnene
7.36 Network band scan status +USCANSTAT ...
7.37 Configure the network scan in out of service HUSCANCONF.......cccccoinininninnnn e

8 Device l0CK. ... 100
8.1 ENTEr PIN HCPIN..ocii e bbb 106
S = = o | T V0 (o Yo 7 I 5 PR 107
8.3  Change PasSWOIrd FCPWVD.......coieeerseeee e e e e e e s e e s e e sne e s e e seesne e seeeneesnnesneennis 108

9 Short Messages SerViCe.......ccmmmmmmismmssmsmsnsssssssssssssssssssssssssssssssssssssssssssssssssssansssss 1 10
9.1 INEFOAUCTION. e 110
9.2 Select message service tCSMS......iiii
9.3 Preferred message storage +CPMS........coiiii e
9.4 Preferred message format +CIMGF ... e
9.5 Save settings tCSAS. ...
9.6 Restore settings +CRES ...
9.7 Show text mode parameters +CSDH........ccciiiiiiii
9.8 New message indication +CNMl........cccccovviiiininiinnns
9.9 Select service for MO SMS messages +CGSMS
9.10 Read message +CMGR........ccviviiinicnnincses
9.11 New message acknowledgement to MT +CNMA
9.12  List MeSSAQge +CMGL.iiiiiiiiii s
9.13 Send message +CMGS
9.14  Write message to memory +CMGW......ccoiiiiiiiiiinni

9.15 Send message from storage +CMSS........ s
9.16 Set text mode parameters +CSMP........coiiiii e ——————————
9.17 Delete Message +CMGD.......iii
9.18 Service center address FOSCA ... e e e e n e r e ne e e e e r e e e s
9.19 Read concatenated message +UCMGR

9.20 List concatenated message +UCMGL.......

9.21 Send concatenated message +UCMGS

UBX-17003787 - R29 Contents Page 8 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

9.22 Write concatenated message to memory tUCMGW.......ccccviininniiininni s 136
9.23 More messages to send +tCIMMS........coiiiiiii - 137
9.24 Peek MeSSage tUCMGNP........iiiii s 138
9.25 Send SMS command +CMGC.......ccociiiiiiiii 139
9.26 Sending of originating data via the control plane +CSODCP..........ccccvinininninn e 140
9.27 Terminating data reporting via control plane +CRTDCP..........ccivininn s 141
10 V24 control and V25ter.......ccmmmmmmmmmmessmsssemsssssssssssssssssssssssssssssss 143
B[O T T [ o o e Yo 6 o3 f o] o VR 143
10.2  Circuit 109 DENAVIOr &C....c.ciiiirieiiiriiesriree e e e e a e n e nn e n e 143
10.3 Circuit 108/2 and escape sequence behavior &D.........ccoceeireerenireireseree e 143
10.4  DSR OVEITIAE &S...ciiiiiiiiiitiiiii i s 145
10.5  FIOW CONTIOl &Ku.iiiiiiiiiiiiiii e e 145
10.6 DTE-DCE character framing FICF........ccooiiiierireeeese e s s se e sre s n e sne e e snes 146
10.7 DTE-DCE local flow CONtrol HIFC........ccciiiiiiiiiineseee e 147
B[O 2R T 7= ol [ 1Y VA oo Yo o | A RS 148
10.9 UART data rate configuration +FIPR.......eeeere e s sne e 149
10.10 Return to on-line data state O.......ciiiiiiiin 150
(O I T = =T o= o TR o] T T = ot =T S PSS 150
10.12 Command line termination character S3........ccciii i ———— 151
10.13 Response formatting CharacCter Sa....... e nre s

10.14 Command line editing character S5
10.15 Pause before blind dialling SB.......ccceoirerriirereee e s e r e sre s

10.16  Connection completion tiMEOUL S7.....co e
10.177 Command dial modifier tiMe S8........ccciiii s
10.18 Automatic disCoONNECt delay STO......cociiiirieeiieree e s e sne e s e e s e e e ne e e e sneenane
10.19 Escape prompt delay (EPD) ST2.....o i s s e e see s e see s s seesresneeeesnean
10.20 Command echo E.....cccevrvviiinnnne
10.21 Result code suppression Q......
10.22 DCE response format V...
10.23 Result code selection and call progress monitoring CoNtrol X.......ccocceieierierserneeneeseesee e 157
10.24 Reset to default CONFIQUIation Z........oicieee e e
10.25 Set to factory defined configuration &F .
10.26 Display current configuration &V ... ieererererrerenee e s eenne s
L T~ 11V I 0 ¢ = 0 = Ve 1= g g 1= o O —— | <10
11,1 Generic SIM @CCESS FCSIM. .. n e e e se e e n e e r e e e ne e e ne e seeene e neenns 160
1.2  Restricted SIM access FCRSIML......o e e e e e e e e snnennne 160
11.3 Read the SIM language +CLAN. ... 162
11.4  Check for UICC card FUUICC........cooieeeeeereeeeee e e e s s e e s ne s e seesnesneseesresnesnnensens 163
1.5 UICC application discovery +CUAD.........ccociiiiiiiii e s 163
11.6  SIM states reporting +USIMSTAT ..o 164
L= 1 1Y/ oo Yo | 166
=00 | o e T [T o o T P 166
12.2 Bearer Independent Protocol status indication +UBIP.........ccccciiiiiiiiininiciie 166
12.3 Read the USAT profile +CUSATR....co e s r s

12.4 Write the USAT profile +CUSATW
12.5 Enable USAT terminal URCs +UCUSATA

13 Packet switched data ServViCeS. . iiiiiremeiirenneasssrsnssssssssnssssssssnssnsssssnssssssssnsssss 1 70

13.1 PDP contexts and parameter definition.........cooiiinnicni 170
13.2 PPP LCP handshake Behavior.........cuir e 171
13.3  Printing IP address format +CGPIAF.........cc 172
13.4 PDP context definition +CGDCONT
13.5 Packet switched data configuration +UPSD........cccccviiiiiiniiiii s 177
13.6  PS attach or detach +CGAT T 179
13.7 PDP context activate or deactivate +CGACT......ccoeriiiriir s 180
13.8  Enter PPP state/GPRS dial-Up DX ... s 183
13.9 Show PDP address +CGPADDR
13.10 Packet switched event reporting +CGEREP.........cccooiiiiiic s 184
UBX-17003787 - R29 Contents Page 9 of 557

C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

13.11  GPRS network registration status +CGREG..........ccviiniiiin s 187
13.12 Manual deactivation of @ PDP context H......ccoiiiiiiii s 189
13.13 UE modes of operation for EPS +CEMODE.........ccccooiiiiiieneeeee e see s s s sne e s snee e s 189
13.14 EPS network registration status +CEREG..........ccciiiiininiiiiiine e 191
13.15 Delete non-active PDP contexts +CGDEL.......cccccuiniiiiiiiii e 194
13.16 Configure the authentication parameters of a PDP/EPS bearer +UAUTHREQ........ccoccvevireriennens 195
13.177 PDP context read dynamic parameters +CGCONTRDP........ccovviviiininnii s 196
13.18 Uplink user data plane configuration +UDCONF=09........ccciiviniiininiieeee s 198
13.19 Initial PDP context activation +CIPCA. ..o s 199
13.20 PDP IP configuration when roaming +UDCONF=75........ccccoiiiiimniniesen e 200
13.21 Disable data when roaming tUDCONF=76........ccccoiiiinininiiiine s 200
14 System features...... e ————————— 2 O 2
14.1  Firmware installation +UFWINSTALL ... s 202
14.2 Firmware update Over AT (FOAT) +UFWUPD......ccooiiirerereree s s 205
14.3  Antenna detection FUANTR ... 206
14.4 Antenna dynamic tuner configuration +UTEST =4 ... s 207
14.5 MSPR profile handling configuration +UDCONF=40........cccccooerrrnereriernrenesesseesesesseessesesseessessesssesns 210
14.6 Change SIM detection polarity FUSIMPOL........cocciiiiieieieereeee e se e s ee e ens 21
14.7 UART baud rate and flow control NVM management tUUARTCONF.........ccccocererrernenenierseeseenenns 212
14.8 Serial interfaces configuration selection +USIO......c.ccoiiiinrenreseree e 213

14.9 Internal temperature monitor +UTEMP
14.10 Restore factory configuration TUFACTORY ....cccoiiiriiiiiereriesesesee e see s e e s s ssesse s
14.11 Backup and restore the file system +UBKUPDATA. ..o neens
14.12 Cancel/pause/resume FOTA download +UFOTA.......ociiirireerenereesee e s see s s see e s
14.13 Sets FOTA status URCs +UFOTASTAT.
14.14 UuFOTA configuration +UFOTACONF ..ottt se e se e sae e ssesre s e e ssesresneens
14.15 FOTA LwM2M client configuration +UFOTACONFIG......cccciirirrerereere e

14.16  Accept/reject LwM2M FW update request +UFOTAACK
14.17 Last gasp configuration FULGASP.......ceee e s eenre e
14.18 RING line configuration +URINGCFG........cccceririeresireeree e s seesnssne e snesnes
14.19 URC over AT terminal configuration +UURCCONF

15 Power Management......icimimmmsesmssssmsssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssssenns S 3 O
15.1 Power saving control (Power SaVing) +UPSV
15.2 Power Saving Mode Setting +CPSMS........ccoiiiiiiii
15.3 Power Saving Mode assigned values +UCPSMS....................
15.4 Power Saving Mode versions configuration +UPSMVER
15.5 Power Saving Mode indication tUPSMR........ccccoiiiiiiiiiiii e

B ST C 1 = [
LS TR B 'o ) o e Yo [T oY TR
16.2 GPIO select configuration command +UGPIOC
16.3 GPIO read command +UGPIOR
16.4 GPIO set command +UGPIOW

B =Y 5 e I =12 i o= 1 - - Y24

17.1 Entering and exiting test mode +UTEST=0, tUTEST=T.....cccimiiiiiiinirn s 252
17.2 Digital pins testing FUTEST =10 253

18 File System.....ns e —————————— O D O
T8 T 1 =T = =TT
18.2 DoWNIOad file FUDWWNFILE.......ciiiiiicieieciiee e cteesetee s s e sbae s sse e s sbeesesaeesesseesabaessssessabeessssesssnsensassessnnes
18.3 List files information +ULSTFILE
18.4 Read file +URDFILE

18.5 Partial read file +URDBLOCK.......ccciiiiiiiiiieni it

18.6 Delete file +UDELFILE.......ccocvvemereriennene

18.7 Partial download file +UDWNBLOCK........cccciiiiiriiiient e s 262

18.8  File SYStemM lIMITS...iiiiiiiiiiirciiei e r e 263

19.1 Resolve name /IP number through DNS +UDNSRN.......ccceiiiririnierrnine s 264
UBX-17003787 - R29 Contents Page 10 of 557

C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

19.2 Dynamic DNS update +UDYNDNS.......ccciiiiiiir s 265
20 Internet protocol transport layer......cmmmeme s ———————— 269
20T INErOAUCTION. .. ittt 269
20.2  IPVA/IPVEO @dOrESSIiNg.  cecseerrerieeieesieeieeseesieeseeseesseseeseessesesseessesaesseessesaeseessesaeeneessesnesnsessesnesnsensesnesnsessessesnens 269
20.3 Create SoCKet FUSOCR......ccciiiiiiiiiiii i e s 270
20.4 SSL/TLS/DTLS mode configuration on TCP/UDP socket +USOSEC........ccccvoerienirerneeseeseresseennes 272
20.5 Set soCKet OPLioN FUSOSO...c...oiiiiieeiierreeree s e e se e s s s s e sene e sne e s e e snesaneenneesnnennne 273
20.6 Get Socket OpPtionN FUSOGO.....cciiiiiiirieerreereeeee e e seeesse e e e e se e s seessse s se e s e e saeesresanesaseesneesnnesasesnneanne 274
20.7 Close SOCKET HUSOCL.....ccciiiiiiiiiiiiiiiiii e 276
20.8 Get Socket Error +USOER.......ccciiiiii i 276
20.9 Connect SOCKET HUSOCO......ccciiiiiiiiiiiii e e e 277
20.10 Write socket data tUSOWR........ccciiiiiiii e e s 278
20.11 SendTo command (UDP only) +USOST....ccciiiiirienereeeesee s s see e s seesaesneseesnesnes 280
20.12 Read Socket Data +USORD.......ccciciiiniiiiiiiii e 282
20.13 Receive From command (UDP 0nly) FUSORF .......cccoeriiriiereeree e s see e eeesreas 284
PO I 2 S S T=Y ol INE=3 (=T oY [ T IS ToTod 1= o U S L PR 285
20.15 HEX mode configuration +tUDCONF=T.....cccciiiiieiirereerie e sre s e s e ssesmesneessesnesneas 286
20.16 Set socket in Direct Link mode +USODL.......cccuiiniiiiniiiiiiiessns e 287
20.17 UDP Direct Link Packet Size configuration +UDCONF=2.........ccocririenenerreneseesee e 289
20.18 UDP Direct Link Sending timer configuration +UDCONF=3........cccceirirnenererneneree e 290
20.19 Timer Trigger configuration for Direct Link +UDCONF=5........cccciierireerenereeees e 290
20.20 Data Length Trigger configuration for Direct Link +UDCONF=6.........cccocevrrererieeneseneesee s 291
20.21 Character trigger configuration for Direct Link +UDCONF=7.....ccccooceierernerererree e seesnens 291
20.22 Congestion timer configuration for Direct Link +UDCONF=8.......cccccoorreriireriernenesesseeseesesseennes 292
20.23 Internal IP stack data handling configuration +UDCONF=18.......cccccoirirnenerierneeseseesee e 293
20.24 Direct Link disconnect DSR line handling tUDCONF=T0.......cocoiiiirierneeseesee e eeeas 293
20.25 Socket coNtrol +USOCTL...ciciiiiiiiiiiiiiin e s sn s s 294
20.26 IP Change Notification +UIPCHGN.......cccciiiiieeeeereeee e s s s e s 296
20.27 Configure Dormant Close Socket Behavior +USOCLCFG.......ccccceirnerererneeneseseeseesesee e see e 300
21 Device and data SECUKItY......ccumrismrmsmmsmmimrnsmsssnsssssssmssssssss s sssssssssssmssssssssssssassnnns 301
P T B 1 o o fo T 1F {3 o o FOU PRSP RPRPRRRTN
21.2 Device security
21.3 Data security provided by secure connections (SSL/TLS/DTLS)....ccccvirrrrierenenenereseeneeseseseeseeens 310
21.4 Data security provided by Secure Element........cccociniiiniininiiincn 334
N e I = 341
22.1  FTP service configuration +UFTP.......cciiiiiiiiiii s 341
22.2 FTP command FUFRTPC ...ttt st s e e e s ne e s s b e e e sae e s anseeseneeesanneesneean 344
22.3  FTP @rrOr FURTPER. ...ttt sttt a e s e st b e s e et e ae s b e s e et e aeeaeesens et e e enenreneenes 348
S T o N [N 349
231 HTTP CONTIOl FUHT TPttt a e e e a e s b e e et e ae s b e sse e e e e neesess e e eneenenrans 349
23.2 HTTP advanced coONtrol+UHTTPAC. ... ettt s e e e e e s e e s e e s s e e neesae e saeeennnan 353
23.3 HTTP comMmMand FUHTTPC ... ..ottt ae e b e s sb e s e aeshesse e e e e aeesense e e e enesrenes 354
23.4 HTTP protocol error tUHTTPER......coio s 356
- S TV 358
241 Ping command HFUPING. ... 358
25  PoSitioNing....uinnnsss s —————————————_ 360
P2 ST B NV PP 360
25.2  ASSISTINOW SEIVICES....uiiiieieieitieeieree et eie e st e st esee s s e e s e e s e e saee s sesase e s s e e saeesaeesaseeaseesmeeeneesaseeaneeaneesneesnnessennn 360
PTG T V1S 1S OSSO 361
25.4 CellLocate® and hybrid POSITIONING...c.uriueirrirereriseseete sttt sttt ase s s esesens 375
7 o S 384
26.T  INTrOTUCTION. .ttt e 384
262 I°C fooI=Y oI [oTe I Tez=1 Ied aT=T ol o T=Y I o1 6] = 7 TSR 384
26.3  12C WHIte 10 PEHPNEIAl HUIZCW...o..eeeeeceeeeeeeeeseeeeeseseeseeessesseesseseseses s sesssesessssssessssesesesesssesssssessesesesesens 385
26.4  12C read from Peripheral +UIZCR........o..ooweorereoseeeeseseessesessesssesssesssesssssssssssesssessssssesssasssssessssssssessnens 386
UBX-17003787 - R29 Contents Page 11 of 557

C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

26.5 I2C read from peripheral register tUI2CREGR........ccconiiiiniinineies e 386
26.6 I°C close logical channel HUI2CC.......ccciiiiiii 387
L= A = TV T g ] 3 ' O 388
27.1 Configure port filtering for embedded applications +UEMBPF..........ccccooiiirirnenenierse e 388
28 Constrained Application Protocol (COAP).......ccccirrmsmsmrsmsmsmsssssssmssssssssssssssnssnns 389
P22 S 7 I [0 f o Yo L6 o f o o PSSR 389
28.2 CoAP profile configuration +UCOAP.........creeer e 389
28.3 COAP command FUCOAPC.......coo et eese e s sse e sr e s e e s s s aseeese e seesne e s e e eneeeaeesresnenaneennes 393
28.4 CoAP error reporting +UCOAPER.......ccoiii e 394
== T | O I 396
P22 00 R 1 o o o o [0 T uf o T o TP 396
29.2 MQTT profile configuration +UMQT T ....ccoiiiiiiiiiiiiiii e 396
29.3 MQTT will topic configuration +UMQTTWTOPIC.......ccceiimiriirini s 401
29.4 MQTT will message configuration tUMQTTWMSG ..o 402
29.5 Save/Restore MQTT profile from NVM +UMQTTNV....ccocviiiriiiieereinsee e 403
29.6 MQTT command tUMQTTC.. ..ottt s e s a s sn e s a s r s sae s srn e 404
29.7 MQTT error FUMOQTTER. ..ot sa e s essa e s e e s e s e s ae e n e s ne s e e nesnesaeenesnesaeeanas 410
10 T V) [ I I I 412
1010 2 B [ o o Yo U T3 T o TP 412
30.2 MQTT-SN profile configuration +UMQTTSN......cccoiiiiiiiiiii s 413
30.3 Save/Restore MQTT-SN profile from NVM +UMQTTSNNV.....cooiciiiirniire s 416
30.4 MQTT-SN command tUMQTTSNC........coociiiiii s 416
30.5 MQTT-SN error tUMQTTSNER. ..ottt r st s r e s e e e e sn e e e enennens 421
31 LIGhtWEIGNT IM2M.......coueeeeeueeessesessssessssesssssssssssssssssssssssssssssssssssasssssssssssssessassssssssssssnes 422
31,1 LwM2M Objects ManagemMeEnt.......c i e e e 422
31.2  LWM2M CONNECTIVITY ..ottt e 427
A Appendix: Error result codes.......ccummmmmmmemmeeesa—a———————s 447
A.1  Mobile termination error result codes +CME ERROR.........ccoviinninii e 447
A.2 Message service error result codes +CMS ERROR........ccvviniiininnn s 453
A.3  Firmware install final result COdes.......ciiii 457
AL FOAT €rror reSUIT COUES....uiiiiiiiiiiii i ae s 458
A.5 Dynamic DNS unsolicited indication codes.........cciiininii 458
A.6  Internal TCP/UDP/IP Stack Class €rror COUES......ciuuiiiiiirinirieiiieeeseessissesssessssesssssesssssssssssessssesssssessanes 459
A.7 Internet SUIte error ClasSes... ..o 461
A.8 IP change notification error result Codes.........couiii 472
A9 PiNg €rror reSUlt COUES.. .. 472
B Appendix: AT CommMaNnds LiSt.....cccuomrimrrmrssmmmsmmmssssssmsssssssssssmsssssssssssmssssssssnsssssesnns 473
B.1  Parameters stored in Profiles...... e nenre 499
B.2 Parameters stored in NoN VOlatile MEMOIY.. ..o 500
B.3 Saving AT commands CONfiIQUIratioN.......coeeiriiieeereesee e nne s 506
B.4 Estimated maximum command reSPONSE TiME.....ccciiiiriirriereerre e s 506
B.5 Multiple AT command iNTErfaCes......ccviiiriirenereeres e a e s nne s 508
C Mobile Network Operator profiles........cccuommismsmnssssssmsssssnsssssssssssssssmsssssnsnsnsas 510
O Y AN Y A o ¥ S [ oY e U e o PRSP 510
C.2 SARA-R422-01B/SARA-R422M10S / SARA-R422S-01B / LEXI-R4 Americas MNO and
conformance Profiles table....... 511

C.3 SARA-R422-01B/SARA-R422M10S / SARA-R4225-01B / LEXI-R4 EMEA MNO profiles table..513
C.4 SARA-R422-00B/SARA-R422M8S / SARA-R422S-00B Americas MNO and conformance

PrOfilES TADIE.....iiee e s 515

C.5 SARA-R422-00B/SARA-R422M8S / SARA-R422S-00B EMEA MNO profiles table.......c.ccccoruueee. 517

C.6 SARA-R410M-02B Americas MNO profile tables.........ccoiiiirininirr e 519

C.7 SARA-R410M-02B APAC MNO profiles table.......ccooiniiiirnicr s 523

C.8 SARA-R410M-02B EMEA MNO profiles table.......ccoiircnii s 525

C.9 SARA-R410M-52B Americas MNO profiles table........ccciiiiiicnini s 527
UBX-17003787 - R29 Contents Page 12 of 557

C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

C.10 SARA-R410M-63B/SARA-R410M-73B / SARA-R410M-83B Americas MNO profiles table........ 529

C.11 SARA-R410M-63B/ SARA-R410M-73B / SARA-R410M-83B APAC MNO profiles table................ 531

C.12 SARA-R410M-83B EMEA MNO profile table....... e 533

C.13 SARA-R412M Americas MNO profiles table.........co e 534

C.14  SARA-R412M EMEA Profiles table...... et 537

D Appendix: UDP Direct Link WOrKfloOW.....ccoivcimiemmnssrsmsnsmsnmsssssssmssessssssssmsnsssssnnsas 539
D.1 Data from the IP network to the external POrt.......ciiirierinerer e 539

D.2 Data from the external port to the IP NETWOIrK......ociieiirierereee e 539

(I o o1 g Lo [b i o | Lo =TT T oY/ 541
(ST=YE= ) f=Yo B Lo ToT 0] 0 g T=T 03 o= & of Lo o 545
ReViSion hiStOry.....iiisnsiessssssesss s s sss s ssassasssassnnsnnas 551
(O 0] 1 =T o3 TP 557
UBX-17003787 - R29 Contents Page 13 of 557

C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

1 AT command settings

u-blox cellular modules provide at least one physical serial interface that is compliant to V.24 [211]. When the
module is powered on, it enters the command mode. For more details on command mode, see Chapter 1.1.

For module and hyper terminal connection and settings see the corresponding evaluation kit user guide.

1.1 Definitions

In this document the following naming conventions are used:

e MT (Mobile Terminal) or DCE (Data Communications Equipment): u-blox cellular module

e TE (Terminal Equipment) or DTE (Data Terminal Equipment): terminal that issues the command to the
module

e TA (Terminal Adaptor): the function, integrated in the MT, of supporting AT command interface according
to the applicable standards

* ME (Mobile Equipment): equivalent to MT, it is used to refer to the device itself regardless of the inserted
SIM card

The terms DCE and DTE are used in the serial interface context.

r SARA-R4 /LEXI-R4
u-blox cellular modules can implement more than one interface between the DTE and the DCE, either
virtualinterfaces (multiplexer channels) or physical interfaces (UART, USB, SPI, etc., when available). Each
interface works as specified by the followings definitions. If not differently stated, all the subsequent
descriptions are applicable to each interface. Appendix
B.5 describes the different behavior among the interfaces in reference to the AT command interface.

See the corresponding module data sheet for the list of available AT command interfaces.

SARA-R4 /LEXI-R4

Where supported, two UART AT interfaces can be used at the same time (it is not the default behavior).
See +USIO command description for details on how to set such behavior.

According to the terminology used in the data sheet, UART is the main asynchronous serial interface,
while AUX UART is the auxiliary asynchronous interface. For more details on supported serial interfaces
and their characteristics, see the corresponding module data sheet.

The same naming will be used in the rest of the document (when not clearly specified, the description shall
be considered applicable to both the interfaces).

by L

1.2 Operational mode of the AT interface

The DCE/MT interface can operate in these modes:

¢ Command mode: the DCE waits for AT command instructions. The DCE interprets all the characters
received as commands to execute. The DCE may send responses back to the DTE indicating the outcome
of the command or further information without having received any commands by the DTE (e.g. unsolicited
response code - URC). Any communication in the command mode (in both directions) is terminated by the
command line termination character.

* Data mode: the DCE transfers data after having sent the "CONNECT" string; all the characters sent to the
DCE are intended to be transmitted to the remote party. Any further characters received over the serial link
are deemed to be from the remote party, and any characters sent are transmitted to the remote party. The
DCE enters data mode immediately after it makes a Circuit Switched Data (CSD) or Packet Switched Data
(PSD) connection (PPP or DUN connection).

* Online command mode: the DCE has a data connection established with a remote party, but treats signals
from the DTE as command lines and sends back responses and unsolicited indications to the DTE.

* Direct link mode: intermediate state where the DCE transfers data transparently over a connected TCP/
UDP socket (e.g. by means of +USODL), after reporting the "CONNECT" string.

e SMS mode: AT commands for writing or sending SMSs lead the AT interface into an intermediate state
indicated by the ">" (greater-than sign) where SMS text/PDU can be entered (DCD signal shall be in ON
state during this operation). <Ctrl-Z> indicates that the SMS editing is completed, while <ESC> indicates
aborting of the edited SMS.

* Raw mode: special AT commands lead the AT interface into intermediate state where raw data is being
exchanged (e.g. during file transfer).
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* AT commands over an IP connection: the DCE is accepting a TCP connection on a specific TCP port. The
DTE can connect via TCP protocol to the port and can send commands over this TCP connection. The DCE
may send responses back to the DTE via the same TCP connection. The communication over IP connection
is denoted by a set of two ports:

o AT command port;
o binarydata port. The binary data port is used for the exchange of binary data between the DCE and DTE.
For more details, on the configuration of the TCP ports see +UIFCONF.

SARA-R4 /LEXI-R4
The AT commands over IP connection is not supported.

r SARA-R4 /LEXI-R4
For more details on PSD connection, see the +UPSD and the +CGACT (where supported) AT commands
description.

y

1.2.1 Switch from data mode to online command mode

When adata connectionis established itis possible to switch from data mode to online command mode (OLCM)

in the following ways:

* with the escape sequence: for more details, see the S2 AT command description

e via a DTR transition: during data mode, the current DTR state is not important, but only its transition.
Furthermore, only the DTR transition from ON to OFF is detected; it can be used to control the switch to
OLCM, or to command mode (the data connection is released). For more details, see the &D AT command
description

To switch back to data mode from OLCM the O AT command is used. For more details, see also the &D AT
command.

When using the multiplexer and PPP combined, toggling the DTR line (of the physical serial interface where the
multiplexer protocol is started) from ON to OFF state does not terminate the PPP session and return the device
to the command mode. In this configuration, it is recommended that the host terminates the PPP session,
which can be done by sending LCP_TERM REQ or deasserting the DTR virtual line (sending of specific MUX
MSC command).

* SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - For more details, see the

LEXI-R4 / SARA-R42 application development guide [31].
* SARA-R410M /SARA-R412M - For more details, see the SARA-R41 application development guide [30].

r SARA-R4 /LEXI-R4
The DTR transition is ignored if the DCE is in online command mode during a PPP call. To tear down the
PPP call, switch back to data mode by means of the O AT command and then toggle the DTR from ON
to OFF state.

1.3 Command description

The AT commands configure and enable the cellular module functionalities according to 3GPP normative and
u-blox specifications. The AT commands are issued to the module via a hyper terminal through a command
line and are described in the following sections. A general description of each command is provided including
the functionalities, the correct syntax to be provided by the TE/DTE, the allowed responses and an example.
The command description defines each named parameter with its type, its range (valid / acceptable values),
the default value (when available) and the factory-programmed value (when applicable).

For default value it is intended the value automatically set if the parameter is omitted and at the module
power-on (if the command setting is not stored in NVM/profile). For factory-programmed value it is intended
the value set at the module power-on when the setting is not modified respect with the manufacturer setting;
it is valid for the commands that store the setting in NVM/profile.

The summary table on the top of each command section and the Appendix B lists all the u-blox cellular modules
that support that command.

iy The example provided in the command description refers only to the handling provided by the command.
It may be not valid for all the products which the document is applied to. The list of allowed values for a
specific product is provided in the corresponding "Defined values" section.

iy In this document <CR><LF> are intentionally omitted in the command syntax.
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iy If a parameter is omitted, no value will be inserted between the two commas indicating the interested
parameter in the command line sent by the DTE.

1.3.1 Default values

If the command parameters are optional, they can be left out in the command line. If not otherwise specified,
the default values are assumed as follows:

* For parameters of type Number, the default value is O

* For parameters of type String, the default value is an empty string

1.3.2 Command line

The AT commands are typically issued to the cellular modules using a command line with the following generic
syntax:

"AT"<command name><string><S3 character>

Where:
e "AT": prefix to be set at the beginning of each command line
* <command_name>: command name string; it can have a "+" character as prefix

* <string>: string consisting of the parameters value following the syntax provided in this manual
The following rules are used when describing the command syntax:
o <..>:thenameinanglebracketsisaparameter. The brackets themselves do not appearinthecommand
line
o [..]J:the square brackets represent the optional parameters of acommand or an optional part of the DCE
information text response. Brackets themselves do not appear in the command line. When a parameter
is not given, the value will be set to the default value provided in the command description

Parameter types:
o Number: positive and negative counting numbers, as well as zero {...,-2,-1,0, 1, 2,...}.
o String: sequence of characters enclosed within quotation marks ("").
* <S83_character>: command line termination character; the factory-programmed termination character is
<CR>

iy The maximum length of the command line is the maximum number of characters which can be accepted
on a single command line (including the command line termination character).

SARA-R4 /LEXI-R4
The command line is not case sensitive unless autobauding is enabled; in this case the prefix "AT" must
be typed either as "AT" or "at"; other combinations ("aT" or "Ta") are not allowed.

When writing or sending an SMS, Ctrl-Z or ESC terminates the command; <CR> is used between the two
parts of the SMS (address and text).

The serial interface driver generally does not allow a new command until the previous one has been terminated
by "OK" final result code or by an error result code. In specific cases (see the abortability attribute), the
command execution may be aborted if a character is sent to DCE before the command has ended.

1.3.2.1 Concatenation of AT commands

More than one AT command can be entered on the same command line. The "AT" prefix must be provided only
at the beginning of the command line. Each command must be separated by using a semicolon as delimiter
only if the command has a "+" character as prefix.

Example: ATI;+CGATT?;+COPS?<CR>

If acommand in the command line causes an error, or is not recognized as a valid command, then the execution
is terminated, the remaining commands in the command line are ignored and an error result code is returned.

If all the commands are correctly executed, only the "OK" final result code of the last command is returned.

r SARA-R4 /LEXI-R4
Not all the commands can be entered with other commands on the same command line: +CMGW, +CMGS,
+USOWR, +USOST, +UDWNFILE must be used by themselves.
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1.3.3 Notes

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* The maximum length of the command line is 2100 characters.
* String parameter type limitations - The following characters are not allowed in the parameter string:
o 0x00 (NUL)
0x0D (CR)
0x15 (NAK)
ox22 (")
0ox2C (,)

SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B

* The maximum length of the command line is 2600 characters.

* String parameter type limitations - The following characters are not allowed in the parameter string:
o Ox00 (NUL)
o Ox0D (CR)
o 0x15 (NAK)
o 0x22(")
o 0x2C{,)

r SARA-R410M-02B / SARA-R410M-52B / SARA-R412M
On SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-52B-00, SARA-R410M-52B-01,
SARA-R412M-02B-00, SARA-R412M-02B-01 the maximum length of the command line is 1600
characters.

SARA-R404M / SARA-R410M-01B
* The maximum length of the command line is 1600 characters.
* String parameter type limitations - The following characters are not allowed in the parameter string:
o Ox00 (NUL)
Ox0D (CR)
0x15 (NAK)
0ox22 (")
0ox2C (,)

O O O O

O O O O

1.3.4 Information text responses and result codes
The AT command response comprises an optional information text string and a final result code that can
assume the format as follows:
¢ Verbose format:
Information text response(s): <S3_character><S4_character><text><S3_character><S4_character>
Final result code: <S3_character><S4_character><verbose code><S3_character><S4_character>
¢ Numerical format:
Information text response(s): <text><S3_character><S4_character>
Final result code: <numerical_code><S3_character>

where
e <S3_character> is the command line termination character
e <S4 _character> is the linefeed character
r SARA-R4 /LEXI-R4
The V AT command configures the result code in numeric or verbose format.

The command line termination character can be set with S3 AT command.
The linefeed character can be set with S4 AT command.

Table 1lists the allowed result codes.

Verbose Numeric Result code type Description
OK 0 Final Command line successfully processed and the command is
correctly executed
CONNECT 1 Intermediate Data connection established
RING 2 Unsolicited Incoming call signal from the network
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Verbose Numeric Result code type Description

NO CARRIER 3 Final Connection terminated from the remote part or attempt to
establish a connection failed

ERROR 4 Final General failure. The +CMEE AT command configures the error
result format

NO DIALTONE 6 Final No dialtone detected

BUSY 7 Final Engaged signal detected (the called number is busy)

NO ANSWER 8 Final No hang up detected after a fixed network timeout

CONNECT<data rate> 9 Intermediate Same as CONNECT including also the data rate (data call).

DELAYED 9 Final Delayed

NOT SUPPORT 10 Final Operation not supported

INVALID COMMAND LINE 11 Final Invalid command line

CR 12 Final Carriage return

SIM DROP 13 Final SIM not inserted

Command aborted 3000 Final Command execution aborted issuing a character to the DCE

DISCONNECT 14 Final Data connection disconnected

ABORTED 18 Final Aborted terminal

Table 1: Allowed result codes

The following result codes are not supported:
* SARA-R4/LEXI-R4-DISCONNECT, DELAYED, ABORTED, NOT SUPPORT, INVALID COMMAND LINE,CR,SIM DROP.

As already stated in the Preface section (see the "Can be aborted" attribute), some AT commands can be
aborted after having issued them.

r SARA-R4 /LEXI-R4
The AT commands cannot be aborted, except if explicitly stated in the corresponding AT command
description.

Intermediate outputs as well as descriptive outputs of a command are formatted as information text
responses; if more than one string has to be printed out (see for example the +CGDCONT command
description), additional command line termination and linefeed characters may be inserted for sake of
readability.

If the command is not accepted by the MT an error result code will be displayed. The +CMEE AT command
configures the error result code format as follows:

* "+CMS ERROR: <err>" for SMS-related AT commands

* "+CME ERROR: <err>" for any other AT commands

where <err> represents the verbose or numeric error result code depending on the +CMEE AT command
setting.

The most typical error result codes are the following:

e Ifthecommand is not supported or unknown, either "+CME ERROR: unknown" or "+CME ERROR: operation
not supported" is sent

e Ifthecommand syntaxiswrong, "+CME ERROR: operation not supported"is sent ("+CMS ERROR: operation
not supported" for SMS related commands)

The list of all the possible error result codes is available in Appendix A.1and Appendix A.2. For some commands
only the "ERROR" final result code is displayed and is documented in the command description.

The proprietary AT commands supporting the following features implement a different error management and

provide different error result codes:

* SARA-R4/LEXI-R4 - Firmware update Over The Air: see the Appendix A.3

* SARA-R4/LEXI-R4 - Firmware update Over AT command: see the Appendix A.4

* SARA-R422/SARA-R422M10S /SARA-R422M8S / SARA-R422S / LEXI-R4 - DNS: see the Appendix A.5 and
Appendix A.6

* SARA-R410M/SARA-R412M - DNS: see the Appendix A.6

* SARA-R4/LEXI-R4 - TCP and UDP connections: see the Appendix A.6, Appendix A.7

* SARA-R404M/SARA-R410M /SARA-R412M / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
- FTP: see the Appendix A.7.1
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* SARA-R404M/SARA-R410M /SARA-R412M / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
-HTTP: see the Appendix A.7.2

* SARA-R410M / SARA-R412M / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - MQTT: see
the Appendix A.7.4

* SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - MQTT-SN: see the Appendix A.7.5

e SARA-R422M10S /SARA-R422M8S / SARA-R422S / LEXI-R4 - IP change notification: see the Appendix A.8
* SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - CoAP: see the Appendix A.7.6

* SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - Ping: see the Appendix A.9
The corresponding sections provide more details for retrieving the error result codes for these operations.

1.4 Storing of AT commands setting

Several user settings may be stored in the cellular module's memory. Some are directly stored in the non volatile
memory (NVM), while the others are organized into two personal profiles (where supported).

Appendix B.2 lists the complete settings that can be directly stored in NVM and the corresponding commands.

75y  SARA-R4/LEXI-R4
The module does not store the AT commands setting in the personal profiles.

1.5 S-parameters

The S-parameters, as specified in ITU-T recommendation V250 [207], constitute a group of commands that
begin with the string "ATS". They are generally indicated as S registers and are used to configure the way the
module operates. Their syntax is:

ATS<parameter number>?

ATS<parameter number>=<value>
The number following the "ATS" is the referenced S parameter.

u-blox cellular modules support the following set of S-parameters (<parameter_number>):

AT command S Number Description
S2 2 Escape character setting
S3 3 Command line termination character setting
sS4 4 Response formatting character setting
S5 5 Command line editing character setting
S6 6 Pause before blind dialling setting
S7 7 Connection completion timeout setting
S8 8 Command dial modifier time setting
S10 10 Automatic disconnect delay setting
S12 12 Escape prompt delay setting
iy If a <parameter_number> other than those listed above is introduced, the S command returns an error

result code (+CME ERROR: operation not supported).

1.6 +UDCONF AT command

The UDCONF AT commands constitute a group of u-blox proprietary AT commands that allow to configure
some features beloging toi.e network services, internet suite, etc. They areindicated by the "+UDCONF="string
followed by an <op_code> (i.e. +UDCONF=20). The allowed <op_code> values depend on the module series.

The generic set command syntax is:
AT+UDCONF=<op code>,<paraml>,<param2>,....

while the generic read command syntax is
AT+UDCONF=<op code>

The test command syntax is defined as follows:
+UDCONF: <op codel>, (supported <op codel paraml>), (supported <op codel param2>), ..

+UDCONF: <op code2>, (supported <op code2 paraml>), (supported <op code2 param2>), ..
+UDCONF: <op code3>, (supported <op code3 paraml>), (supported <op code3 param2>), ..

UBX-17003787 - R29 1 AT command settings Page 19 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

OK

The test command syntax for <op_code>=110 (NVM RAM mode management) differs respect with the other
<op_code> values:
+UDCONF: 110, "audio","+CLVL,+CRSL, +UMGC, +USGC, +UMSEL, +UMAFE, +USAFE, +UI2S, +USPM"

The string after the <at_group> parameter (i.e. "audio") lists the commands that are impacted by the
corresponding "command class". The allowed values for the <at_group> parameter (i.e. AT+UDCONF=110,
"audio") are provided by means of the corresponding read command.
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2 General operation

2.1 Start up and initialization

The characteristics of the boot of the cellular device vary from module to module and are described in the
corresponding system integration manual. During the boot phase the module might not respond to the AT
interface until all necessary SW modules have been installed (e.g. USB drivers). Monitoring of the greeting text,
where supported, can help in detecting the successful end of the boot phase.

A complete start up including cellular network operation can only take place with a SIM card.

r SARA-R4 /LEXI-R4
If the SIM card has enabled the PIN check, some commands answer with "+CME ERROR: SIM PIN required"
and most cellular functionalities are not started. After entering the required PIN via the +CPIN command,
or if booting with a SIM with disabled PIN check, SIM initialization is carried out and a lot of SIM files are
read: it is possible that some commands (e.g. phonebook AT commands) are affected by this preliminary
phase, resulting in a temporary error response.

2.1.1 Auto-registration

If the +COPS <mode> parameter in the profiles orin NVM is left to its factory-programmed value O oris set to 1,
then after SIM initialization, all u-blox modules will automatically perform PLMN selection and registration for
circuit switched/non EPS services as well as packet switched/EPS services. Auto-registration (also sometimes
called "auto-COPS", not to be confused with automatic <mode>=0) will also be triggered at SIM insertion, for
modules supporting SIM hot insertion, or at SIM driver recovery, occurring when the communication with the
SIM card is re-established by the module after an unrecoverable error, caused e.g. by mechanical vibrations or
electrical interference.

iy SARA-R4 /LEXI-R4
If no SIM is inserted in the module, the module will not start cell selection even if it is in automatic PLMN
selection mode.

SARA-R4 /LEXI-R4
During the auto-registration any further network request (by means of AT+COPS=0 or AT+COPS=1) is
processed immediately.

SARA-R4 /LEXI-R4

The radio access technology selected by the module at start up is defined by the <1stAcT> parameter
of the +URAT command; afterwards the module will reselect the RAT based on the requirements of the
cellular standards it complies with and it is not possible to force it to remain in a given RAT unless it is
locked on it via +URAT.

The user can retrieve the result of the auto-registration by polling the registration status commands (e.g.
+CREG/+CGREG/+CEREG/+CIREG) or enabling their unsolicited notifications. If auto-COPS is running, at boot
time or at SIM insertion, network service commands issued by the user might have a longer response time than
expected; this is particularly visible when the module is switched on in a jammed condition, or with a roaming
SIM card that shall perform several registration attempts before gaining access to a VPLMN. If the automatic
registration fails and the cause cannot be retrieved via +CEER, it is suggested to disable auto-COPS starting
the module in +COPS: 2 or in airplane mode +CFUN: 4 and trigger registration with AT commands.

2.1.2 Operational restrictions

Operational restrictions may derive from several settings: PIN required, SIM lock, invalidation of the IMEI

or SIM credentials by the Mobile Network Operator (MNO) during the registration procedure, FDN enabled.

Restrictions to access the network are also applied by the module in any one of these conditions:

* IneCallonly state (for all modules supporting the eCall feature)

¢ In minimum functionality power modes (+CFUN: O, +CFUN: 4, +CFUN: 19, +CFUN: 127), and even if the
module is restarted in +CFUN: 4 or +CFUN: 19 modes, because they are persistent

If the module is in operational restricted state, it may reject all or specific service requests (e.g. operator
selection, connection establishment).
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2.1.3 SARA-R4 /LEXI-R4 Maximum vs typical response time of cellular
network related AT commands

The AT command manual provides the response time as the maximum delay to get the final result code; the
execution of an AT command which requires interaction with the network (e.g. PDP context activation) or with
a remote server (e.g. connection of a TCP socket) is affected by several aspects, like the reliability of the radio
link, which might introduce packet loss and imply re-transmissions, and the quality of the network coverage,
which can force the module to look for a better serving cell or even for a different PLMN or Radio Access
Technology. Provided that radio conditions are good (diagnostic commands like +CESQ, +CGED, +UCGED can
report that) and the module is already registered, the typical response time is really low (e.g. a few seconds);
and if the module is already in RRC connected state (so it does not need to establish the RRC connection) it
is even lower. The response time will therefore range between the typical response time in good conditions
and the documented maximum response time. The host application usually sets a timer for each AT command
issued on the AT interface, at whose timeout it take countermeasures like:

e aborting the current command (if supported),

* triggering a registration cycle to restart the cellular protocol stack from a known state,

* triggering a SW reset.

Such host application timer can be configured as the documented maximum response time of the specific AT

command issued, or to a shorter value provided that the module is in a known initial state (e.g. registered).

In the latter case the timer duration can be theoretically derived from some frequent abnormal cases like the

following:

* loss of one of the module's messages or network response,

* collision between the service request and some mobility procedure

and set to some tens of seconds. When there is no information on the module registration status, like at switch

on, it is advisable to wait more, because the mobility procedure might last much longer due to e.g.:

* initial PLMN scan on all supported bands and RATs to find the highest priority PLMN in roaming condition;
if NB-loT is among the supported RATSs, 2 minutes might be required to scan each NB-loT band;

* registration attempts on several PLMNSs rejecting the module due to subscription limitation; in legacy RATs
(2G, 3G) this occurs within the steering of roaming (SoR) feature and can extend the registration response
time to more than the 3 minutes calculated as worst case in a single PLMN (atleast 4 minutes are suggested
in this case).

If the current command is aborted and re-issued, it might be that the module can never complete the required

steps to find a suitable cell and PLMN and register on it. This holds in particular for the registration commands

AT+COPS=0 issued in +COPS: 2. So it is suggested to use a larger timeout value at least once, before taking

countermeasures like triggering a registration cycle or a SW reset.

2.2 AT commands types

2.2.1 Action command

An action command forces the DCE to print information text or execute a specific action for the command.
A typical example of this command type is the provision of the factory-programmed settings of the DCE like
manufacturer name, firmware version, etc.

2.2.2 Setcommand

A set command configures the preferred settings for the specified command. The set command is the only
way to set the preferred settings in the DCE. For some commands it is possible to store the current settings
in the profile or in the non volatile memory and retrieve them in another connection.

2.2.3 Read command

A read command provides the current setting of the command parameters. It is used to find out the current
command configuration.

2.2.4 Test command
A test command provides the list of the values allowed by each parameter of the command.
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2.2.5 Unsolicited Result Code (URC)

An unsolicited result code is a string message (provided by the DCE) that is not triggered as an information
text response to a previous AT command and can be output, when enabled, at any time to inform the DTE of
a specific event or status change.

The URC can have the same name of the command that enables it or can be enabled by another command.
Generally the AT commands activate the URC on the present (virtual) AT interface on which they are enabled. If
the AT commands settings are stored in the personal profile, the related URCs are enabled on all AT interface
identifiers once set with AT&W (where supported). If the AT commands settings are stored to the NVM, at the
module boot the related URCs are enabled on all the AT interfaces.

There are cases where both the AT command setting and the AT interface identifier is stored to NVM,
therefore the URC will be enabled only on a specific AT interface. These cases are documented in the
related AT commands descriptions.

For more details on the storing of AT command setting, see Storing of AT commands setting.

SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B
As default behavior, the generated URCs are issued on all the AT terminals except for +tUCPWROFF URC
and during a FOAT update. For more details, see the +UFWUPD AT command.

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B / LEXI-R4

As default behavior, the generated URCs are issued on all the AT terminals except for +tUCPWROFF URC
and during a FOAT update. For more details, see the +UFWUPD AT command.

The URC can be issued only on some AT terminals using the +UURCCONF AT command.

b LWl

2.2.5.1 URCs presentation deferring

Since the URCs are text responses issued by the DCE without being requested by the DTE, their occurrence
is completely uncorrelated to an AT command execution. Therefore, a collision between a URC and an AT
command response might occur and it may lead the DTE to misunderstand the URC as part of the AT
command's text response or viceversa.

The module avoids this collision by delaying the URCs presentation if the AT command interface is busy. The
AT command interface can be busy in the following cases:

* During a data call (data mode)

* During the execution of an AT command in command or online command mode

The command execution starts when the command line is completed by the command line termination
character and the AT interpreter in the module accepts it; the command execution ends when the final result
code for the command is sent out. Inside this period, the module is not allowed to send the not buffered URCs.
For most of the messages, the DCE needs to be configured whether or not to send a URC. After enabling, for
most of the URCs, if the AT command interface is busy, the pending URCs are buffered and their sending to
the DCE is deferred. The RING indication is always generated as an unsolicited result code. The NO CARRIER
indication is generated as an unsolicited result code when it has not to be considered the final response for
the executing command (e.g.: ATH); if it is handled as an unsolicited result code, it follows the rule of the other
URCs.

Generally, the buffered URCs are sent to the terminal as soon as the terminal exits the data mode or the
command execution is terminated. An exception to this behavior is implemented for the following URCs
classes:

Class AT command to configure the class
Reception of a new SMS related URCs +CNMI AT command
+CIEV URCs +CMER AT command

For the above classes, itis possible to select the presentation strategy when the AT interface is busy, according
to the 3GPP TS 27.007 [76]; buffering or discarding are the two possible choices (URCs are lost in the latter
case). This is done by means of the corresponding AT command (see the AT commands listed in the table
above). If the URCs are enabled or, for the three described classes of URCs, the buffered URCs are sent out
only when the AT interface is in idle again, then this occurs as soon as:

* The data mode is released (the data call is disconnected)

¢ The final result code for an AT command is issued
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To ensure the DCE can transmit the buffered URCs, the DTE should wait some time (the recommended
value is at least 20 ms) after the reception of an AT command final result code or URC before issuing a
new AT command. Otherwise, the collision of the URCs with the subsequent AT command is possible.

If multiple AT interfaces are available, it is best to use one of the AT interfaces to manage all the
user-enabled URCs, while using the other ones to send AT commands and receive their responses.
The URCs related to external causes (e.g., RING) are issued on all interfaces.

2.2.6 Intermediate Result Code (IRC)

An intermediate result code is a string message (provided by the DCE) which provides to the DTE some
information about the processing status of the pending AT command.
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3 IPC -Inter Processor Communication

3.1 Multiplexing mode +CMUX

+CMUX
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No No No - +CME Error

3.1.1 Description

Enables the multiplexing protocol control channel as defined in 3GPP TS 27.010 [105]. The command sets the
parameters for the control channel. The result code is returned using the old interface speed. The parameters
become active only after sending the OK result code.

The usage of +CMUX set command during the multiplexing is not allowed.

The multiplexer configuration is as follows:

Modules Control channel AT commands / data GNSS tunneling SAP (SIM Access
connection Profile)

SARA-R404M / SARA-R410M-01B Channel O Channel1-3

SARA-R410M-02B/ Channel O Channel1-2 Channel 3

SARA-R410M-52B/
SARA-R410M-63B/
SARA-R410M-73B/
SARA-R410M-83B/

SARA-R412M / SARA-R422M10S /
SARA-R422M8S / SARA-R422S /
LEXI-R4

SARA-R422 Channel O Channel1-2

Table 2: Multiplexer configuration

3.1.2 Syntax

Type Syntax Response Example
Set AT+CMUX=<mode>[,<subset>[, OK AT+CMUX=0,0,,1500,50,3,90
<port_speed>[,<N1>[,<T1>[,<N2>[, -
<T2>[,<T3>[,<k>]]]11]]
Read AT+CMUX? +CMUX: <mode>,[<subset>],<port_ +CMUX: 0,0,0,1500,253,3,254,0,0
speed>,<N1>,<T1>,<N2>,<T2>, OK
<T3>[,<k>]
OK
Test AT+CMUX="? +CMUX: (list of supported +CMUX: (0),(0),,(1-1509),(1-255),(0-
<mode>s),(list of supported 5),(2-255),,

<subset>s),(list of supported <port_
speed>s),(list of supported <N1>s),
(list of supported <T1>s),(list of
supported <N2>s),(list of supported
<T2>s),(list of supported <T3>s),
(list of supported <k>s)

OK

OK
3.1.3 Defined values
Parameter Type Description
<mode> Number Multiplexer transparency mechanism:
¢ 0:basic option
<subset> Number The way in which the multiplexer control channel is set up:

¢ O (default value): UIH frames used only
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Parameter Type Description
¢ 1:Ul frames used only
Allowed values:
¢ SARA-R4/LEXI-R4-0

<port_speed> Number Transmission rate. The allowed range is 0-7.
This parameter is ignored and the value O is always displayed in case of read
command.

<N1> Number Maximum frame size:

¢ Allowed range is 1-1509.
* Thedefaultvalueis 31.
<T1> Number Acknowledgement timer in units of ten milliseconds. The allowed range is 1-255.

This parameter is ignored and the value 253 is always set.
<N2> Number Maximum number of re-transmissions:
¢ Allowed range is O-5.
¢ The default valueis 3.
<T2> Number Response timer for the multiplexer control channel in units of ten milliseconds. The
allowed range is 2-255.

This parameter is ignored and the value 254 is always set.

<T3> Number Wake up response timer. The allowed range is 0-255.
This parameter is ignored and the value O is always displayed in case of the read
command.

<k> Number Window size, for advanced operation with Error Recovery options. The allowed range
is 0-255.

This parameter is ignored and the value O is always displayed in case of the read
command.

3.1.4 Notes

* If the multiplexer protocol is not started (the +CMUX set command has not been issued or returned an
error result code) and AT+CMEE is set to 2, the +CMUX read command returns the following error result
code: +CME ERROR: operation not allowed.

* For complete compatibility between u-blox products, leave the unsupported/unused parameters blank
(which are reported as blank by the +CMUX test command).

* <T1> must be lower than or equal to <T2>.
* To enable the GNSS tunneling on the dedicated MUX channel, configure properly the +UGPRF AT
command, otherwise there will be no data flow on it.

SARA-R404M / SARA-R410M / SARA-R412M
e <T1>,<T2>, <N2> values are ignored, since the related timers are not implemented.
* The command is only supported on the UART interface. It cannot be used on the USB interface.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
e <T1>,<T2>, <N2> values are ignored, since the related timers are not implemented.
* The command is only supported on the UART interface. It cannot be used on the USB interface.

e The multiplexer protocol is not supported when the AUX UART interface is activated (for more details,
see +USIO AT command, <requested_variant>=1or 4).
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4 General

4.1 Manufacturer identification +CGMI

+CGMI
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No - +CME Error

4.1.1 Description

Text string identifying the manufacturer.

4.1.2 Syntax

Type Syntax Response Example

Action AT+CGMI <manufacturer> u-blox
OK OK

Test AT+CGMI="? OK

4.1.3 Defined values

Parameter Type Description
<manufacturer> String Manufacturer name

4.2 Manufacturer identification +GMI

+GMI
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No - +CME Error

4.2.1 Description

Text string identifying the manufacturer.

4.2.2 Syntax

Type Syntax Response Example
Action AT+GMI <manufacturer> u-blox
OK OK

4.2.3 Defined values

Parameter Type Description
<manufacturer> String Manufacturer name

4.3 Model identification +CGMM

+CGMM
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

4.3.1 Description
Text string identifying the product name.
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4.3.2 Syntax

Type Syntax Response Example

Action AT+CGMM <model> LISA-U200
OK OK

Test AT+CGMM=" OK

4.3.3 Defined values

Parameter Type Description
<model> String Name of the product

4.3.4 Notes

SARA-R404M / SARA-R410M / SARA-R412M
* The action command returns the model name instead of the product name.

4.4 Model identification +GMM

+GMM
Modules All products
Attributes Syntax PIN required Settings saved Can be aborted Responsetime Errorreference

full No No No - +CME Error

4.4.1 Description
Text string identifying the product name.

4.4.2 Syntax

Type Syntax Response Example
Action AT+GMM <model> LISA-U120
OK OK

4.4.3 Defined values

Parameter Type Description
<model> String Name of product

4.4.4 Notes

SARA-R404M / SARA-R410M / SARA-R412M
* The action command returns the model name instead of the product name.

4.5 Firmware version identification +CGMR

+CGMR
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

4.5.1 Description

Returns the firmware version of the module.

4.5.2 Syntax

Type Syntax Response Example
Action AT+CGMR <version> 11.40
OK OK
Test AT+CGMR="? OK
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4.5.3 Defined values

Parameter Type Description
<version> String Firmware version

=F SARA-R404M / SARA-R410M / SARA-R412M
The firmware version is returned together with its release date reported within
square brackets.

4.6 Firmware version identification +GMR

+GMR
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

4.6.1 Description

Returns the firmware version of the module.

4.6.2 Syntax

Type Syntax Response Example
Action AT+GMR <version> 11.40
OK OK

4.6.3 Defined values

Parameter Type Description
<version> String Firmware version
= SARA-R404M / SARA-R410M / SARA-R412M

The firmware version is returned together with its release date reported within
square brackets.

4.7 Request product serial number identification +CGSN

+CGSN
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial No No No - +CME Error

4.7.1 Description

Returns the International Mobile station Equipment Identity (IMEI) number and related information to identify
the MT that the TE is connected to.

4.7.2 Syntax

Type Syntax Response Example
Generic syntax
Set AT+CGSN[=<snt>] [+CGSN: J<param_val> AT+CGSN=0
OK 357520070120767
OK
Serial number request
Set AT+CGSNI[=0] <sn> AT+CGSN
OK 357520070120767
OK
IMEI request
Set AT+CGSN=1 +CGSN: <imei> AT+CGSN=1
OK +CGSN: "357520070120767"
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Type Syntax Response Example
OK
IMEISV request
Set AT+CGSN=2 +CGSN: <imeisv> AT+CGSN=2
OK +CGSN: "3575200701207601"
OK
SVN request
Set AT+CGSN=3 +CGSN: <svn> AT+CGSN=3
OK +CGSN: "01"
OK
Full IMEI and SVN request
Set AT+CGSN=255 <imei_full> AT+CGSN=255
OK 35752007012076701
OK
Test AT+CGSN="? +CGSN: (list of supported <snt>s) +CGSN: (0-3,255)
OK OK

4.7.3 Defined values

Parameter Type Description

<snt> Number It indicates the requested serial number type. Depending on <snt> value, the
<param_val> parameter in the information text response provides different
information:

¢ O (default value): MT serial number, typically the International Mobile station
Equipment Identity (IMEI)

¢ 1:International Mobile station Equipment Identity (IMEI)

e 2:International Mobile station Equipment Identity and Software Version Number
(IMEISV)

¢ 3:Software Version Number (SVN)
e 255:IMEI (not including the spare digit), the check digit and the SVN

<sn> Number MT serial number, typically the International Mobile station Equipment Identity (IMEI)

<imei> String International Mobile station Equipment Identity (IMEI). IMEI is composed of Type
Allocation Code (TAC) (8 digits), Serial Number (SNR) (6 digits) and the Check Digit
(CD) (1digit).

<imeisv> String International Mobile station Equipment Identity and Software Version Number

(IMEISV). The 16 digits of IMEISV are composed of Type Allocation Code (TAC) (8
digits), Serial Number (SNR) (6 digits) and the software version (SVN) (2 digits).

<svn> String Software Version Number (SVN) which is a part of IMEISV.
<imei_full Number International Mobile station Equipment Identity (IMEI), Check Digit and Software
Version Number.
<param_val> Number/ Type and supported content depend on related <snt> (details are given above)
String

4.7.4 Notes

SARA-R404M / SARA-R410M / SARA-R412M
* The <snt> parameter is not supported.
* Theresponse to the test command does not provide the information text response.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* Theinformation text response to the set commands is always returned without quotation marks.
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4.8 IMEI identification +GSN

+GSN
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

4.8.1 Description

The commands handling is the same of +CGSN.

4.8.2 Syntax

Type Syntax Response Example

Action AT+GSN[=<snt>] <sn> 004999010640000
OK OK

Test AT+GSN="? OK

4.8.3 Defined values
See +CGSN AT command.

4.9 Identification information |
|

Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
partial No No No - +CME Error

4.9.1 Description

Returns some module information as the module type number and some details about the firmware version.

iy The information text response of ATI9 contains the modem version and the application version of the
module where applicable; it returns "Undefined" where not applicable.

4.9.2 SARA-R422 /SARA-R422M10S / SARA-R422M8S / SARA-R422S /
LEXI-R4 Syntax

Type Syntax Response Example
Action Type number request <type_number> ATIO
ATIIO] OK SARA-R422M8S-00B-00
OK
Modem and application version <modem_version>,<applications_  ATI9
request version> 00.10,A00.00
ATI9 OK
OK

4.9.3 SARA-R404M / SARA-R410M / SARA-R412M Syntax

Type Syntax Response Example
Action Module information request Manufacturer: <manufacturer> ATI
ATI Model: <ordering_code> Manufacturer: u-blox

Revision: <modem_version> [<FW_ Model: SARA-R412M-02B

rel_date>] Revision: M0.05.00 [Jul 06 2018 10:0
SVN: <SVN> 1:55]
IMEI: <IMEI> SVN: 02
oK IMEI: 354679090015846
OK
UBX-17003787 - R29 4 General Page 310of 557

C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

Type Syntax Response Example

Type number request <type_number> ATIO

ATIO OK SARA-R410M-63B-00
OK

Modem and application version <modem_version>,<applications_  ATI9

request version> MO0.09.00,A.02.11

ATI9 OK
OK

4.9.4 Defined values

Parameter Type Description

<type_number> String Product type number

<modem_version>  String Module modem version

<applications_ String Module application version. Where not applicable the module provides "Undefined"
version>

<manufacturer> String Manufacturer name

<ordering_code> String Product ordering code

<FW_rel_date> String Firmware release date and time

<SVN> String Software Version Number

<IMEI> String International Mobile Equipment Identity (IMEI) of the MT

4.9.5 Notes

SARA-R404M / SARA-R410M-01B / SARA-R410M-02B / SARA-R410M-52B / SARA-R412M
* The ATland ATIO commands return the product ordering code instead of the product type number.

4.10 TE character set configuration +CSCS

+CSCS
Modules All products
Attributes Syntax PIN required Settings saved Can be aborted Responsetime Errorreference

full No Profile No - +CME Error

4.10.1 Description

Selects the TE character set.

gy The selected character set is used for encoding/decoding of only the AT commands' string type
parameters whose description explicitly references the +CSCS setting itself.

7%  SARA-R4/LEXI-R4
The command setting is not stored in the profile and is volatile.

4.10.2 Syntax

Type Syntax Response Example
Set AT+CSCS=<chset> OK AT+CSCS="IRA"
OK
Read AT+CSCS? +CSCS: <chset> +CSCS: "IRA"
OK OK
Test AT+CSCS="? +CSCS: (list of supported <chset>'s) +CSCS: ("IRA","GSM","PCCP437",
OK "8859-1","UCS2","HEX", "PCCP936")
OK

4.10.3 Defined values

Parameter Type Description
<chset> String Allowed characters set:
¢ "IRA" International Reference Alphabet (ITU-T T.50)
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Parameter Type Description

¢ "GSM": GSM default alphabet (3GPP TS 23.038)

e "PCCP437": PC character set Code Page 437

e "8859-1":1SO 8859 Latin 1character set

e "UCS2":16-bit universal multiple-octet coded character set (USO/IEC10646); UCS2
character strings are converted to hexadecimal numbers from 0000 to FFFF; e.g.
"004100620063" equals three 16-bit characters with decimal values 65, 98 and 99

e "HEX": character strings consist only of hexadecimal numbers from 00 to FF; e.g.
"032FE6B" equals three 8-bit characters with decimal values 3, 47 and 230; no
conversions to the original MT character set shall be done

* "PCCP936": Chinese character set

e "UTF-8": octet (8-bit) lossless encoding of UCS characters (see RFC 3629 [206]);
UTF-8 encodes each UCS character as a variable number of octets, where the
number of octets depends on the integer value assigned to the UCS character. The
input format shall be a stream of octets. It shall not be converted to hexadecimal
numbers as in "HEX" or "UCS2". This character set requires an 8-bit TA - TE
interface.

Allowed values:

¢ SARA-R4/LEXI-R4 -"IRA" (default value), "GSM"

4.11 International mobile subscriber identification +CIMI

+CIMI
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No No - +CME Error

4.11.1 Description
Request the IMSI (International Mobile Subscriber Identity).

4.11.2 Syntax

Type Syntax Response Example

Action AT+CIMI <IMSI> 222107701772423
OK OK

Test AT+CIMI=" OK

4.11.3 Defined values

Parameter Type Description

<IMSI> Number International Mobile Subscriber Identity

4.12 Card identification +CCID

+CCID

Modules All products

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No No No - +CME Error

4.12.1 Description
Returns the ICCID (Integrated Circuit Card ID) of the SIM-card. ICCID is a serial number identifying the SIM.

4.12.2 Syntax

Type Syntax Response Example
Action AT+CCID +CCID: <ICCID> +CCID: 8939107800023416395
OK OK
Read AT+CCID? +CCID: <ICCID> +CCID: 8939107900010087330
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Type Syntax Response Example
OK OK
Test AT+CCID=" OK

4.12.3 Defined values

Parameter Type Description
<ICCID> String ICCID of the SIM card

4.12.4 Notes

* The command needs of the SIM to correctly work.

413 Request complete capabilities list +GCAP

+GCAP
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No - +CME Error

4.13.1 Description

This command requests the list of capabilities, containing the corresponding command names. The Complete
Capabilities List command indicates the major capability areas of the MT. Each area is presented by the
selection command name of the specific capability area or some other predefined response.

The first response text (+FCLASS) informs that some fax or voice capabilities are present while the second
supported area presented with +CGSM shows that all GSM commands of the present document are supported.

4.13.2 Syntax

Type Syntax Response Example

Action AT+GCAP +GCAP: <capability_area 1>[, +GCAP: +FCLASS, +CGSM
<capability_area 2>[...]] OK
OK

Test AT+GCAP="? OK

4.13.3 Defined values

Parameter Type Description
<capability_area> String Command name or predefined response of the specific capability area

In the example: +FCLASS response text informs that some fax or voice capabilities
are present, while +CGSM response text shows that all GSM commands of the
present document are supported by the MT

4.14 Repeatlast command A/

A/
Modules SARA-R404M SARA-R410M SARA-R412M
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

4.14.1 Description

Repeats the previously executed command again. Only the A/ command cannot be repeated.

iy If autobauding is active, the MT is not able to recognize the command and the command A/ cannot be
used.
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4.14.2 Syntax

Type Syntax Response Example
Action A/
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5 Mobile equipment control and status

5.1 Phone activity status +CPAS

+CPAS
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No - +CME Error

5.1.1 Description
Returns the activity status <pas> of the MT.

5.1.2 Syntax

Type Syntax Response Example

Action AT+CPAS +CPAS: <pas> +CPAS: 0
OK OK

Test AT+CPAS="? +CPAS: (list of supported <pas>s) +CPAS: (0-5)
OK OK

5.1.3 Defined values

Parameter Type Description
<pas> Number MT activity status:
¢ 0O:ready (MT allows commands from DTE)
¢ 1:unavailable (MT does not allow commands from DTE)
e 2:unknown (MT is not guaranteed to respond to instructions)
e 3:ringing (MT is ready for commands from DTE, but the ringer is active)

e 4:callin progress (MT is ready for commands from DTE, but a call is in progress,
e.g. call active, hold, disconnecting)

¢ b5: asleep (ME is unable to process commands from DTE because it is in a low
functionality state)

Allowed values:
¢ SARA-R4/LEXI-R4-0,3,4

5.2 Module switch off +CPWROFF

+CPWROFF
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No <40s +CME Error

5.2.1 Description
Switches off the MT. During shutdown current settings are saved in module's non-volatile memory.

iy Using this command can result in the following command line being ignored.
=

See the corresponding system integration manual for the timing and the electrical details of the module
power-off sequence via the AT+CPWROFF command.

iy SARA-R4 /LEXI-R4
The +UCPWROFF URC notifies that the module power-off is in progress. The URC is issued on the same

COM port where the AT+CPWROFF command was entered. For more details on the module power-off
procedure, see the SARA-R4 series system integration manual [28].
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5.2.2 Syntax

Type Syntax Response Example
Action AT+CPWROFF OK

Test AT+CPWROFF="? OK

URC +UCPWROFF +UCPWROFF

5.2.3 Notes

SARA-R404M / SARA-R410M-01B / SARA-R410M-02B / SARA-R410M-52B / SARA-R412M
* The +UCPWROFF URC is not supported.

5.3 Set module functionality +CFUN

+CFUN
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No No No Appendix B.4 +CME Error

5.3.1 Description

Selects the level of functionality <fun> in the MT.

SARA-R4 /LEXI-R4
If the syntax AT+CFUN=15 or AT+CFUN=16 (resets) or AT+CFUN=127 is used (where supported), the rest
of the command line placed after that will be ignored.

SARA-R4 /LEXI-R4

A SW reset started via AT+CFUN=x,1 or AT+CFUN=16 triggers signalling attempts whose number is
internally counted by the FW and limited based on mobile network operators' thresholds. The AT&T RPM
feature limits the number of SW resets per hour, and might cause the AT command to return an error
result code.

5.3.2 Syntax

Type Syntax Response Example
Set AT+CFUN=<fun>[,<rst>] OK AT+CFUN=1
OK
Read AT+CFUN? +CFUN: <power_mode> +CFUN:1
OK OK
Test AT+CFUN=? +CFUN: (list of supported <fun>'s), +CFUN: (0,1,4,15,16,19),(0-1)
(list of supported <rst>'s) OK
OK
URC +UUFASTSHUTDOWN: <value> +UUFASTSHUTDOWN: O

5.3.3 Defined values

Parameter Type Description
<fun> Number Selected functionality:

e O: sets the MT to minimum functionality (disable both transmit and receive RF
circuits by deactivating both CS and PS services)

e 1 (factory-programmed value): sets the MT to full functionality, e.g. from airplane
mode or minimum functionality. Full functionality mode is persistent between
power cycles triggered by AT+CFUN=15, AT+CFUN=16 or AT+CPWROFF (where
supported).

¢ 4:disables both transmit and receive RF circuits by deactivating both CS and PS
services and sets the MT into airplane mode. Airplane mode is persistent between
power cycles triggered by AT+CFUN=15, AT+CFUN=16 or AT+CPWROFF (where
supported).

e 10: fast power-off, the command triggers a fast shutdown, without sending a
detach request to the network, with storage of current settings in module's non-
volatile memory. The "OK" final result code indicates the command request was
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Parameter Type Description

successful, while the +tUUFASTSHUTDOWN URC provides the status of the power-
off process.

¢ 11: safe memory and power-off, the command puts the memory in safe state
avoiding further write and erase operations and shuts down the system without
performing any controlled shutdown procedure

e 15: MT silent reset (with detach from network and saving of NVM parameters),
without reset of the SIM card

e 16:MT silent reset (with detach from network and saving of NVM parameters), with
reset of the SIM card

¢ 19: sets the MT to minimum functionality by deactivating CS and PS services and
the SIM card. Re-enable the SIM card by means of <fun>=0, 1, 4.

Allowed values:

* SARA-R422/SARA-R422M10S / SARA-R422M8S / SARA-R422S - 0, 1, 4,10, 15, 16,
19

« LEXI-R4-0,1,4,10,11,15,16,19

¢ SARA-R410M-63B/SARA-R410M-73B / SARA-R410M-83B -0, 1, 4, 15, 19

¢ SARA-R404M / SARA-R410M-01B / SARA-R410M-02B / SARA-R410M-52B /
SARA-R412M -0, 1,4,15

= SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B
On SARA-R410M-63B-00, SARA-R410M-63B-01, SARA-R410M-73B-00, SARA-
R410M-73B-01, SARA-R410M-83B-00, SARA-R410M-83B-01 the allowed values
are:0,1,4,15.
<rst> Number Reset mode:
¢ O (default value): do not reset the MT before setting it to the selected <fun>
e 1. performs a MT silent reset (with detach from network and saving of NVM
parameters) with reset of the SIM card before setting it to the selected <fun> (if
persistent at reboot).
<power_mode> Number Power mode:
¢ 0O: MT is switched on with minimum functionality
¢ 1:MT is switched on
e 4:MTisin "airplane mode"
e 5:MTisin "test mode"
¢ 19: MT is in minimum functionality with SIM deactivated
Allowed values:
¢ SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B / SARA-R422 /
SARA-R422M10S / SARA-R422M8S / SARA-R422S /LEXI-R4-0,1,4,5,19
¢ SARA-R404M / SARA-R410M-01B / SARA-R410M-02B / SARA-R410M-52B /
SARA-R412M-0,1,4,5
=r SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B
On SARA-R410M-63B-00, SARA-R410M-63B-01, SARA-R410M-73B-00, SARA-
R410M-73B-01, SARA-R410M-83B-00, SARA-R410M-83B-01 the allowed values
are:0,1,4,5.
<value> Number Allowed values:
e O: fast power-off ongoing
¢ 1: fast power-off completed

5.3.4 Notes

SARA-R4 /LEXI-R4
* The <power_mode> parameter is set to 5 (test mode) after the module enters the non-signalling mode
(AT+UTEST=1).
» <fun>=15resets the SIM card.
e  The command will provide an error result code while in Online Command Mode (OLCM).
e AT+CFUN=19 does not support the <rst> parameter.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

* Only the +tUUFASTSHUTDOWN: 1 URC is provided after the trigger of <gpio_mode>=24 GPIO
functionality.
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5.4 Indicator control +CIND

+CIND
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial No No No - +CME Error

5.4.1 Description

Provides indication states related to network status, battery information and so on.

The set command does not allow setting the values for those indications which are set according to module
state (see <descr> parameter).

The list of indications for set and read commands follows the indexes reported in the <descr> parameter, so
that the first <ind> corresponds to "battchg" and so on.

For more details, see the 3GPP TS 27.007 [76].

5.4.2 Syntax

Type Syntax Response Example
Set AT+CIND=[<ind>[,<ind>[,...]]] OK AT+CIND=
OK
Read AT+CIND? +CIND: <ind>[,<ind>[,...]] +CIND: 5,0,0,0,0,0,0,0,0,0,0,0
OK OK
Test AT+CIND="? +CIND: (list of <descr>s) +CIND: ("battchg",(0-5)),("signal”,
OK (0-5)),("service",(0,1)),("sounder",
(0,1)),("message",(0,1)),("call",(0,1)),
("roam",(0,1)),("smsfull",(0,1)),("gprs",
(0-2)),("callsetup",(0-3)),("callheld",(O
1)), ("simind",(0-2))
OK
5.4.3 Defined values
Parameter Type Description
<ind> Number Range of corresponding <descr> used to identify the service when an unsolicited
indication is provided
<descr> String Reserved by the norm and their <ind> ranges; it may have the values:

¢ ‘"battchg": battery charge level (0-5)
* ‘"signal": signal level. See mapping in the Notes below
* "service": network service availability
o 0O:notregistered to any network
o l:registered to the network
o 65535: indication not available
* "sounder": sounder activity, indicating when the module is generating a sound
o 0:nosound
o 1:soundis generated
* "message": unread message available in <mem1> storage
o 0:nomessages
o Tl:unread message available
e “call": call in progress
o O:nocallinprogress
o Tl:callin progress
* "roam":registration on a roaming network
o 0O:notinroaming or not registered
o 1l:roaming
o 65535: indication not available

* "smsfull":indication that an SMS has been rejected with the cause of SMS storage
full

UBX-17003787 - R29 5 Mobile equipment control and status Page 39 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

Parameter Type Description
o 0: SMS storage not full
o 1: SMS storage full
e "gprs": PSindication status:
o 0:noPS available in the network
o 1:PS available in the network but not registered
o 2:registered to PS
o 65535:indication not available
¢ "callsetup": call set-up:
o 0:nocall set-up
o 1l:incoming call not accepted or rejected
o 2:outgoingcallin dialling state
o 3:outgoing call in remote party alerting state
¢ "callheld": call on hold:
o 0O:nocallson hold
o 1l:atleastone call on hold
¢ "simind": SIM detection
o 0:no SIM detected
o 1:SIMdetected
o 2:notavailable
Allowed <descr> values:
¢ SARA-R404M / SARA-R410M / SARA-R412M - "battchg", "signal", "service",
"sounder”, "message", "call', "roam", "smsfull", "gprs", "callsetup”, "callheld",
"simind"
¢ SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 -

"signal”, "service", "message", " simind"

roam", "smsfull", "gprs",

5.4.4 Notes

* If the battery charging is not supported, "battchg" always returns 5 (full charge).
* The <descr> values cannot be changed with +CIND set.
* The following mapping of "signal" value to the power level exists:

"signal" value Power level

(< -105 dBm or unknown)
(<-93dBm)

(<-81dBm)

(<-69 dBm)

(<-57 dBm)
(>=-57dBm)

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
e The"AT+CIND=" syntax is not supported.

a b owmMnm-— 0

5.5 Configuration of indicator control +UCIND

+UCIND
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

5.5.1 Description

Allows the configuration of unsolicited results for indications with +CIEV.

5.5.2 Syntax

Type Syntax Response Example
Set AT+UCIND=[<conf>] OK AT+UCIND=7
OK
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Type Syntax Response Example

Read AT+UCIND? +UCIND: <conf> +UCIND: 7
OK OK

Test AT+UCIND="? OK

B.5.3 Defined values

Parameter Type Description

<conf> Number The unsigned integer (O to 4095) is a bitmask representing the list of the indications
active for +CIEV URC reporting. The bit position corresponds to the indicator number
(see the <descr> parameter of +CMER) minus 1: the least significant bit is used for
the first indicator and so on.

The bits corresponding to unused indicator order numbers (greater than 13) must be
set to O (setting a <conf> greater than 4095 causes an error). The default value is 40
95 (all the indications are enabled).

5.5.4 Notes

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* The <conf> parameter is mandatory in the set command.

5.6 Mobile termination event reporting +CMER

+CMER
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial No No No - +CME Error

5.6.1 Description

Configures sending of URCs from MT to DTE for indications. The <mode> parameter controls the processing
of URCs specified within this command.

The URC is generated each time an indicator which is defined in +CIND command changes status. The code is
actually submitted to MT according to the +CMER settings.

5y  SARA-R4/LEXI-R4
The command +UCIND allows enabling or disabling indicators.

5.6.2 Syntax

Type Syntax Response Example
Set AT+CMER=[<mode>[,<keyp>][, OK AT+CMER=1,0,0,2,1
<disp>[,<ind>[,<bfr>]]]]] oK
Read AT+CMER? +CMER: <mode>,<keyp>,<disp>, +CMER: 1,0,0,0,1
<ind>,<bfr>
OK
OK
Test AT+CMER="? +CMER: (list of supported +CMER: (0-3),(0),(0),(0-2),(0,1)
<mode>'s),(list of supported OK
<keyp>'s),(list of supported
<disp>'s),(list of supported <ind>'s),
(list of supported <bfr>'s)
OK
URC +CIEV: <descr>,<value>
5.6.3 Defined values
Parameter Type Description
<mode> Number Allowed values:
¢ O (default value): buffer URCs in the MT
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Parameter Type Description
¢ 1: discard URCs when the V.24 interface is reserved for data; otherwise directly
display them on the DTE
e 2: buffer URCs in MT when the V.24 interface is reserved and flush them after
reservation; otherwise directly display them on the DTE
e 3:sameas

<keyp> Number Allowed values:
* 0:no keypad event reporting
<disp> Number Allowed values:

* 0O:nodisplay event reporting
<ind> Number Allowed values:
¢ 0O:noindicator event reporting

¢ T:indicator event reporting using the +CIEV URC. Only the indicator events which
are not caused by +CIND shall be indicated by the MT to the DTE.

e 2:indicator event reporting using the +CIEV URC. All the indicator events shall be
directed from MT to DTE.

<bfr> Number Allowed values:
e 0: MT buffer of URCs defined within this command is cleared when <mode> 1..3 is
entered

e 1: MT buffer of URCs defined within this command is flushed to the DTE when
<mode> 1...3 is entered (the OK final result code shall be given before flushing the
codes).

<descr> Number Indicates the indicator order number. The name in the brackets indicates the
corresponding <descr> parameter of +CIND; <value> is the new value of indicator:

¢ 1("battchg"): <value> provides the battery charge level (0-5)
e 2 ("signal"): <value> provides the signal level
o 0:<-105dBm
o 1:<-93dBm
o 2:<-81dBm
o 3:<-69dBm
o 4:<-57dBm
o 5:>=-57dBm
3 ("service"): <value> provides the network service availability:
o O:notregistered to the network
o 1l:registered to the network
¢ 4 ("sounder"): <value> provides the sounder activity:
o 0:nosound
o 1:soundis generated
¢ 5("message"): <value> provides the unread message available in <mem1> storage:
o 0:no messages
o 1:unread message available
e 6 ("call"): <value> provides the call in progress:
o O:nocallinprogress
o Tl:callin progress
¢ 7("roam"): <value> provides the registration on a roaming network:
o O:notinroaming
o Tl:roaming
¢ 8 ("smsfull"): <value> provides the SMS storage status:
o 0:SMS storage not full

o 1: SMS Storage full (an SMS has been rejected with the cause of SMS storage
full)

e 9("gprs"): <value> provides the GPRS indication status:
o 0:no GPRS available in the network
o 1:GPRS available in the network but not registered
o 2:registered to GPRS
o 65535: PS service indication is not available
¢ 10 ("callsetup"): <value> provides the call set-up:
o 0:nocall set-up
o 1:incoming call not accepted or rejected
o 2:outgoing call in dialing state
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Parameter Type Description
o 3:outgoing call in remote party alerting state
¢ 11 ("callheld"): <value> provides the call on hold:
o 0:nocallson hold
o 1. atleastone callon hold
¢ 12 ("simind"): <value> provides the SIM detection:
o 0:no SIM detected
o 1: SIM detected
o 2:notavailable

5.6.4 Notes

SARA-R4 /LEXI-R4
* <ind>=2is not supported.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
e <descr>=1("battchg"), 4 ("sounder"), 6 ("call"), 10 ("callsetup") and 11 ("callheld") are not supported.

5.7 Clock +CCLK

+CCLK
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial No NVM No - +CME Error

5.7.1 Description

Sets and reads the real-time clock of the MT.

5.7.2 Syntax

Type Syntax Response Example
Set AT+CCLK=<time> OK AT+CCLK="14/07/01,15:00:00+01"
OK
Read AT+CCLK? +CCLK: <time> +CCLK: "14/07/01,15:00:00+01"
OK OK
Test AT+CCLK="? OK

5.7.3 Defined values

Parameter Type Description

<time> String Format is "yy/MM/dd,hh:mm:ss+TZ". Characters indicate year, month, day, hours,
minutes, seconds, time zone.
¢ SARA-R4/LEXI-R4 - The factory-programmed value is "80/01/06,00:00:00+00"
Values prior to the factory-programmed value are not allowed.

5.7.4 Notes

* Iftheparametervalueisoutofrange,thenthe"+CME ERROR: operation not supported” or"+CME ERROR:
4" will be provided (depending on the +CMEE AT command setting).

* "TZ":TheTime Zoneinformationisrepresented by two digits. The value is updated during the registration
procedure when the automatic time zone update is enabled (using +CTZU AT command) and the network
supports the time zone information.

* The Time Zone information is expressed in steps of 15 minutes and it can assume a value in the range
that goes from -96 to +96.

SARA-R404M / SARA-R410M-01B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B /
SARA-R410M-83B

* The command always reports the UTC time regardless of the current +CTZU AT command setting.
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SARA-R410M-02B / SARA-R412M

* On SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02, SARA-R412M-02B-00,
SARA-R412M-02B-01, SARA-R412M-02B-02 the command always reports the UTC time regardless of
the current +CTZU AT command setting.

5.8 Set greeting text +CSGT

+CSGT

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Can be aborted Responsetime Errorreference
partial No NVM No - +CME Error

5.8.1 Description

Configures and activates/deactivates the greeting text. The greeting text configuration's change will be

applied at the subsequent boot. If active, the greeting text is shown at boot once, on any AT interface, the first
time the TE sets the DTR line to ON state.

5.8.2 Syntax

Type Syntax Response Example
Set AT+CSGT=<mode>[,<text>] OK AT+CSGT=1,"Hello user"
OK
Read AT+CSGT? +CSGT: <text>,<mode> +CSGT: "Hello",0
OK OK
Test AT+CSGT="? +CSGT: (list of supported <mode>s), +CSGT: (0-1),49
<ltext> OK
OK

5.8.3 Defined values

Parameter Type Description

<text> String Greeting text. The factory-programmed value is:
¢  SARA-R4/LEXI-R4 - an empty string

<mode> Number Allowed values:

e O: turn off the greeting text
* 1:turnon the greeting text
Factory-programmed value:
¢ SARA-R4/LEXI-R4-0
<ltext> Number Maximum length of the <text> parameter.

5.8.4 Notes
SARA-R4 /LEXI-R4
* Theread command returns an error result code if the greeting text has not been configured.
SARA-R410M-02B
e The command is not supported by SARA-R410M-02B-00.

5.9 Automatic time zone update +CTZU

+CTZU
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes NVM No - +CME Error

5.9.1 Description

Configures the automatic time zone update via NITZ.
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iy The Time Zone information is provided after the network registration (if the network supports the time
zone information).

5.9.2 Syntax

Type Syntax Response Example
Set AT+CTZU=<on_off> OK AT+CTZU=1
OK

Read AT+CTZU? +CTZU: <on_off> +CTZU: 0
OK OK

Test AT+CTZU="? +CTZU: (list of supported <on_ +CTZU: (0-2)
off>s) OK
OK

5.9.3 Defined values

Parameter Type Description
<on_off> Number Automatic time zone update:
e 0O:automatic time zone via NITZ disabled
¢ T:automatic time zone update via NITZ enabled; if the network supports the service,
update the local time to the module (not only time zone)
e 2: automatic time zone update via NITZ enabled; if the network supports the
service, update the GMT time to the module (not only time zone)
Allowed values:
¢ SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B / LEXI-R4 - O, 1 (factory-
programmed value)
¢ SARA-R404M /SARA-R410M /SARA-R412M / SARA-R422-00B / SARA-R422M8S /
SARA-R422S-00B - O (factory-programmed value), 1

5.10 Time zone reporting +CTZR

+CTZR
Modules SARA-R410M SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial Yes NVM No - +CME Error

5.10.1 Description

Configures the time zone change event reporting. If the reporting is enabled, according to the <mode>

parameter the MT returns:

* the +CTZV URC whenever the time zone changes and additionally the +CTZDST URC if the daylight saving
time information is available

* the+CTZE URC

* the +CTZEU URC whenever the universal time reporting is available

5.10.2 Syntax

Type Syntax Response Example
Set AT+CTZR=<mode> OK AT+CTZR=1
OK

Read AT+CTZR? +CTZR: <mode> +CTZR: 0

OK OK
Test AT+CTZR="? +CTZR: (list of supported <mode>s) +CTZR: (0-1)

OK OK
URC +CTZV: <tz>[,<time>] +CTZV: +04,"12/12/31,23:46:33"
URC +CTZE: <tz>,<dst>[,<time>] +CTZE: +04,1,"12/12/31,23:46:33"
URC +CTZEU: <tz>,<dst>[,<utime>] +CTZEU: +04,1
URC +CTZDST: <dst> +CTZDST: 1
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5.10.3 Defined values

Parameter Type Description

<mode> Number Enables the time zone reporting URCs:
¢ O:disable the time zone change event reporting
* 1:enable the time zone reporting by +CTZV and +CTZDST URCs
¢ 2:enable the time zone reporting by +CTZE URC

¢ 3: enable the time zone reporting and universal time reporting by +CTZEU URC
according to 3GPP TS 27.007 Release 13

Allowed values:
¢ SARA-R4/LEXI-R4 - 0 (default value), 1. The +CTZDST URC is not supported.

<tz> Number Indicates the time zone. The range goes from -48 to +56.

<time> String Current local time in format "yy/MM/dd,hh:mm:ss". The characters indicate year,
month, day, hour, minutes, seconds.

<dst> Number Indicates the daylight saving time. The allowed values are:

¢ 0O:noadjustments
¢ T1: +1hour adjustment
e 2:+2 hours adjustment

<utime> String Universal time in format "yyyy/MM/dd,hh:mm:ss". The characters indicate year,
month, day, hour, minutes, seconds.

5.10.4 Notes

* The +CTZU AT command (automatic time zone setting) does not affect the time zone reporting.
* Thetime zone information is expressed in steps of 15 minutes.

* Thereported <tz> reflects the <dst> offset: if time zone is +1 hour and the daylight saving time is +1 hour,
the reported <tz> is +08.

* Forthe +CTZE URC, the local time <time> needs to be derived by the MT.

SARA-R4 /LEXI-R4
* The command setting is not stored in the NVM.

SARA-R410M / SARA-R412M / SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B
* The <time> parameter is not supported.

5.11 Report mobile termination error +CMEE

+CMEE
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No - +CME Error

5.11.1 Description

Configures the formatting of the result code +CME ERROR: <err> as an indication of an error relating to the
functionality of the MT. When enabled, MT related errors cause +CME ERROR: <err> final result code instead
of the regular ERROR final result code. The error result code is returned normally when an error is related to
syntax, invalid parameters or MT functionality.

5.11.2 Syntax

Type Syntax Response Example
Set AT+CMEE=[<n>] OK AT+CMEE=2
OK
Read AT+CMEE? +CMEE: <n> +CMEE: O
OK OK
Test AT+CMEE="? +CMEE: (list of supported <n>s) +CMEE: (0-2)
OK OK
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5.11.3 Defined values

Parameter Type Description
<n> Number .

0: +CME ERROR: <err> result code disabled and ERROR used
1: +CME ERROR: <err> result code enabled and numeric <err> values used
2: +CME ERROR: <err> result code enabled and verbose <err> values used

5.11.4 Notes

* The following convention is valid:

Numeric error code Verbose error code Description
3 "operation not allowed"

The MT is in a state which does not allow performing the
entered command.

4 "operation not supported”  The error result code is related to a parameter not covered by

the GSM/ETSI or u-blox specification
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6 Call control

6.1 DialcommandD

D
Modules SARA-R404M SARA-R410M SARA-R412M
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No Yes Up to 3 min +CME Error

6.1.1 Description

Lists characters that may be used in a dialling string for making a call (voice, data or fax call) or controlling
supplementary services in accordance with 3GPP TS 22.030 [78] and initiates the indicated kind of call. No
further commands may follow in the command line in case of data or fax calls.

75 SARA-R4
Voice calls are not supported.
Set the DTR line to ON state before making a data call.

6.1.2 Syntax

Type Syntax Response Example
Action ATD<number>[<I>][<G>][;] See Result codes Voice call
ATD123456;

OK

Data / fax call
ATD123456

CONNECT 9600

Supplementary services
ATD*#43#

+CCWA: 0,1
+CCWA: 0,2
OK

6.1.3 Defined values

Parameter Type Description

<number> Number Dial string; the allowed characters are:1234567890*#+ABCD,TP!W @ (see
the 3GPP TS 27.007 [76]). The following characters are ignored:, T | W @.

The first occurrence of P is interpreted as pause and separator between the
dialling number and the DTMF string. The following occurrences are interpreted
only as pause. The use of P as pause has been introduced for AT&T certification.

<I> String Set the CLI status; the allowed values are:
¢ | (ASCIl code 49 Hex): CLI presentation restricted
¢ i:CLI presentation allowed
r The CLIR supplementary service subscription is overridden for this call.

<G> String Configures the CUG supplementary service for the specific call:
* G:CUG activated
* g:CUG deactivated

6.1.4 Notes
SARA-R4
e Thiscommand is abortable.
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6.2 Callanswer A

A
Modules SARA-R404M SARA-R410M SARA-R412M
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No <20s +CME Error

6.2.1 Description

Instructs the DCE to immediately connect to the line and start the answer sequence as specified for the

underlying DCE. Any additional command that appears after A on the same command line is ignored. The
command is abortable.

5y SARA-R4
The user is informed that an incoming call is waiting, by the RING IRC.

6.2.2 Syntax

Type Syntax Response Example
Action ATA RING
OK

6.2.3 Notes
SARA-R4
e Thiscommand is abortable.

6.3 Hook control H

H
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No <20s +CME Error

6.3.1 Description

Disconnects the remote user. In case of multiple calls, all the active calls and held calls are released while the
waiting calls are not.

In case of dual service calls, the command will switch the call from data (if different from fax) to voice.

i
r SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
Issue the AT+CVHU=0 command in order to make ATH over Online Command Mode (OLCM) work,

according to 3GPP requirements. If the module has a DUN/PPP activated and is in OLCM, the command
deactivates the PPP and the associated PDP context (if possible).

6.3.2 Syntax

Type Syntax Response Example
Action ATH OK

6.4 Voice hangup control +CVHU

+CVHU
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

6.4.1 Description

Sets whetherissuing the ATH command or an ON-to-OFF transition on the DTR line causes a voice connection,
including alternating mode calls that are currently in voice mode, to be disconnected or not.
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6.4.2 Syntax

Type Syntax Response Example
Set AT+CVHU=[<mode>] OK AT+CVHU=0
OK
Read AT+CVHU? +CVHU: <mode> +CVHU: 1
OK OK
Test AT+CVHU="? +CVHU: (list of supported <mode>s) +CVHU: (0-1)
OK OK

6.4.3 Defined values

Parameter Type Description
<mode> Number Allowed values:
¢ 0O:the ON-to-OFF transition onthe DTRlineis ignored, but the "OK" final result code
is issued. The ATH command disconnects the remote user.

¢ 1 (default value): both the ON-to-OFF transition on the DTR line and the ATH
command are ignored, but the "OK" final result code is issued.
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7 Network service

7.1 Network parameters definition

Parameter Type Description Commands
<MCC> Number Mobile Country Code. The range is 0-999 (3 digits). +COPS, +UCGED,
e SARA-R4 / LEXI-R4 - The FFF value is to be TUCFSCAN
considered not known or not detectable
<MNC> Number Mobile Network Code. The range is 0-999 (1to 3 +COPS, +UCGED,
digits). +UCFSCAN
¢ SARA-R4 / LEXI-R4 - the FFF value is to be
considered not known or not detectable

<LAC> Number Location Area Code, The range is OXO-OxFFFF (2 +COPS, +tUCFSCAN
octets)
<ClI> Number Cell identity. +COPS, +UCFSCAN

¢ SARA-R4/LEXI-R4 - The rangeis:

o 2G cell: range OxO-OxFFFF (2 octets)

o 4G cell: range Ox0-OxFFFFFFF (28 bits), 000

0000 if not known or not detectable.
<RxLev> Number Received Signal Strength Indicator (RSSI) indexas +COPS, +UCGED,

defined in 3GPP TS 45.008 [91]: +UCFSCAN
¢ O:lessthan-110dBm
¢ 1.62: from -110 to less than -48 dBm with 1 dBm

steps
e 63:-48dBmor greater
<RAC> Number Routing Area Code, range Oh-FFh (1 octet); see the +COPS
3GPP TS 44.018 [162]
<t_adv> Number Timing Advance, it is valid during a connection and +UCGED

it will updated during the next connection; see the
3GPP TS 04.18 [102]. The special value -1 means not

valid.
<scrambling_code> Number Primary scrambling code (PSC). +COPS, +UCGED,
+UCFSCAN
<dl_frequency> Number Downlink frequency. The range is 0-16383. +COPS, +UJAD
<ul_frequency> Number Uplink frequency. The range is 0-16383. +COPS
<arfcn> Number Absolute Radio Frequency Channel Number +COPS, +UCGED,
(ARFCN). +UCFSCAN
e SARA-R4/LEXI-R4 - The range is 0-1023, 65535
if not known or not detectable.
<rscp_lev> Number Received Signal Code Power expressed in dBm +COPS
levels:
* O:lessthan-115dBm
e 1.90: from -115 dBm to less than -25 dBm with 1
dBm steps
e 91:-25dBm
<ecnO_lev> Number Energy per Chip/Noise ratio expressed in dB levels: +COPS, +UCGED
* O:lessthan-24dB
e 1..48: from -24 dB to less than O dB with 0.5 dB
steps
e 49:0dB
<EARFCN> Number E-UTRAN Absolute radio frequency channel number +UCGED, +UJAD,

as defined in the 3GPP TS 36.101[128]. As per 3GPP +VZWRSRP, +VZWRSRQ,
TS 36.101 [128] the allowed values depend on the +UCFSCAN
module supported bands. See the corresponding
module data sheet for the complete list of the
bands supported by each module.
e SARA-R4 /LEXI-R4 - Special value 65535 means
not known or not detectable

<PhysCelllD> Number Physical cell ID. The range is 0-503. +COPS, +UJAD, +UCFSCAN
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Parameter Type Description Commands
<TAC> Number Tracking area code. +COPS, +UCGED,
* SARA-R4 / LEXI-R4 - The range is 0-OxFFFF (2 tUCFSCAN
octets), FFFF if not known or not detectable
<Lcellld> Number E-UTRAN CI (cell identifier) in hexadecimal format; +UCGED

the range is Oh-FFFFFFFh (28 bits), 0000000 if not
known or not detectable.

<dI_EARFCN> Number Downlink E-UTRAN absolute radio frequency +COPS
channel number in decimal format.
<ul_EARFCN> Number Uplink E-UTRAN absolute radio frequency channel +COPS
number in decimal format.
<RSRP> Number Reference Signal Received Power (RSRP) as defined +COPS, +UCGED

in 3GPP TS 36.133 [133]:
¢ O:lessthan-140dBm
¢ 1.96: from -140 dBm to less than -44 dBm with 1

dBm steps
e 97:-44 dBm or greater
<RSRQ> Number ¢ SARA-R4 / LEXI-R4 - The parameter is not +COPS, +UCGED
supported
<RSRP_value> Number Current Reference Signal Received Power (RSRP)  +UCGED, +UCFSCAN

expressed in dBm, the range goes from -140.00
dBm to-44.00 dBm.

<RSRQ_value> Number Current Reference Signal Received Quality (RSRQ) +UCGED, +UCFSCAN
expressed in dB, the range goes from -20.00 dB to -
3.00dB.

<BSIC> Number Base Station Identify Code (BSIC) in hexadecimal +COPS, +UCGED,
format, the range is 0x0-Ox3F (6 bits). +UCFSCAN

<Lband> Number E-UTRAN band (see 3GPP TS 36.101 Table 5.5-1 +UCGED, +UJAD

[128]). Allowed values:

¢ SARA-R4 / LEXI-R4 - From O to 44, 255 if not
known or not detectable

<Requested_eDRX_cycle> String Requested eDRX cycle value to be allocated to +CEDRXS, +CEDRXRDP

the UE. Half byte in a 4 bit format: the eDRX cycle

value refers to bit 4 to 1 of octet 3 of the extended

DRX parameters information element. For the

coding and the value range, see the extended DRX

parameters information element in 3GPP TS 24.008

table 10.5.5.32/3GPP TS 24.008 [85].

¢ SARA-R422 / SARA-R422M10S /
SARA-R422M8S / SARA-R422S / LEXI-R4 - The
factory-programmed value is 11 ("1011").

¢ SARA-R410M-02B / SARA-R410M-52B /
SARA-R410M-63B / SARA-R410M-73B /
SARA-R410M-83B / SARA-R412M - For the
factory-programmed value, see Mobile Network
Operator profiles.

<Assigned_eDRX_cycle> String Assigned eDRX cycle value. Half byte in a 4 bit +CEDRXS, +CEDRXRDP
format: the eDRX cycle value refers to bit 4 to
1of octet 3 of the extended DRX parameters
information element. For the coding and the
value range, see the extended DRX parameters
information element in 3GPP TS 24.008 table 10
.5.5.32/3GPP TS 24.008 [85].

<Requested_paging_time_ String Requested paging time window value to be +CEDRXS
window> allocated to the UE. Half byte in a 4 bit format:
the paging time window (PTW) refers to bit 8
to 5 of octet 3 of the extended DRX parameters
information element. For the coding and the
value range, see the extended DRX parameters
information element in 3GPP TS 24.008 table 10
.5.5.32/3GPP TS 24.008 [85].
* SARA-R422 / SARA-R422M10S /
SARA-R422M8S / SARA-R422S / LEXI-R4 - The
factory-programmed value is 3 ("0011").
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Parameter Type Description Commands
¢ SARA-R410M-02B / SARA-R410M-52B /
SARA-R410M-63B / SARA-R410M-73B /
SARA-R410M-83B / SARA-R412M - For the
factory-programmed value, see Mobile Network
Operator profiles.
<Assigned_paging_time_ String Assigned paging time window value. Half byte +CEDRXS, +CEDRXRDP
window> in a 4 bit format: the paging time window (PTW)
refers to bit 8 to 5 of octet 3 of the extended
DRX parameters information element. For the
coding and the value range, see the extended DRX
parameters information element in 3GPP TS 24.008
table 10.5.5.32/3GPP TS 24.008 [85].

<LTE_rrc> Number LTE radio resource control (RRC) state: +UCGED
e O:null
¢ 1:IDLE

e« 2:ATTEMPT TO CONNECT

¢ 3:CONNECTED

e 4:LEAVING CONNECTED STATE
e 5:ATTEMPT LEAVING E-UTRA

e 6:ATTEMPT ENTERING E-UTRA
¢ 255: not known or not detectable

7.2 Subscriber number +CNUM

+CNUM
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No No <10s +CME Error

7.2.1 Description

Returns the MSISDNs related to this subscriber. If the subscriber has different MSISDN for different services,
each MSISDN is returned in a separate line.

iy MSISDN is read from the SIM.

7.2.2 Syntax

Type Syntax Response Example
Action AT+CNUM +CNUM: [<alphal>],<numberi1>, +CNUM: "Mario Rossi","+39320
<typel> 821708",145
[+CNUM: [<alpha2>],<number2>, +CNUM: "ABCD . AAA","1234567890
<type2> 12",129
[...]] OK
OK
or
OK
Test AT+CNUM="? OK

7.2.3 Defined values

Parameter Type Description

<alphax> String Associated with <numberx>

<numberx> String Phone number of format specified by <typex>

<typex> Number Type of address, octet in Number format (145 when <numberx> string includes '+,

otherwise 129)
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7.3 Signal quality +CSQ

+CSQ
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

7.3.1 Description

Returns the radio signal strength <signal_power> and <qual> from the MT.
r SARA-R4 /LEXI-R4
The radio signal strength <signal_power> will be also used to build and display the indicator "signal” i.e.

signal quality in the information text response of +CIND and in the +CIEV URC (see the +CMER command
description).

In dedicated mode, during the radio channel reconfiguration (e.g. handover), invalid measurements may be
returned for a short transitory because the MT must compute them on the newly assigned channel.

7.3.2 Syntax

Type Syntax Response Example

Action AT+CSQ +CSQ: <signal_power>,<qual> +CSQ: 2,5
OK OK

Test AT+CSQ="? +CSQ: (list of supported <signal_ +CSQ: (0-31,99),(0-7,99)
power>s),(list of supported <qual>s) OK
OK

7.3.3 Defined values

Parameter Type Description
<signal_power> Number The allowed range is 0-31 and 99. Remapped indication of the following parameters:
* the Received Signal Strength Indication (RSSI) in GSM and LTE RATs. For more
details on the RSSI values mapping in LTE RAT, see Notes.
¢ the Received Signal Code Power (RSCP) in UMTS RAT.
When the RF power level of the received signal is the highest possible, the value 31
is reported. When it is not known, not detectable or currently not available, 99 is
returned.
<qual> Number The allowed range is 0-7 and 99. The information provided depends on the selected
RAT:
¢ In 2G RAT CS dedicated and GPRS packet transfer mode indicates the Bit Error
Rate (BER) as specified in 3GPP TS 45.008 [156]
* In 2G RAT EGPRS packet transfer mode indicates the Mean Bit Error Probability
(BEP) of a radio block. 3GPP TS 45.008 [156] specifies the range 0-31 for the Mean
BEP which is mapped to the range 0-7 of <qual>
¢ In UMTS RAT indicates the Energy per Chip/Noise (ECNO) ratio in dB levels of
the current cell. 3GPP TS 25.133 [134] specifies the range 0-49 for EcNO which is
mapped to the range O-7 of <qual>
¢ InLTERAT indicates the Reference Signal Received Quality (RSRQ). TS 36.133[133]
specifies the range 0-34 for RSRQ which is mapped to the range O-7 of <qual>
See Table 3 for the complete parameter mapping.

7.3.4 Notes

<qual> 2G RAT CS and GPRS 2G RAT EGPRS UMTS RAT LTE RAT

0] BER < 0.2% 28 <= MEAN_BEP <= 31 ECNO_LEV >=44 RSRQ_LEV <5

1 0.2% < BER < 0.4% 24 <= MEAN_BEP <=27 38<=ECNO_LEV <44 5<=RSRQ_LEV <10

2 0.4% < BER < 0.8% 20 <= MEAN_BEP <=23 32 <=ECNO_LEV <38 10 <=RSRQ_LEV <14

3 0.8% <BER < 1.6% 16 <= MEAN_BEP <=19 26 <=ECNO_LEV <32 14 <= RSRQ_LEV <18

4 1.6% < BER < 3.2% 12 <= MEAN_BEP <=15 20 <=ECNO_LEV <26 18 <=RSRQ_LEV <22

5 3.2% <BER < 6.4% 8 <= MEAN_BEP <=1 14 <=ECNO_LEV <20 22 <= RSRQ_LEV <26

6 6.4% < BER < 12.8% 4 <= MEAN_BEP <=7 8 <=ECNO_LEV <14 26 <= RSRQ_LEV <30
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<qual> 2G RAT CS and GPRS 2G RAT EGPRS UMTS RAT LTE RAT
7 BER > 12.8% 0 <=MEAN_BEP <=3 ECNO_LEV <8 RSRQ _LEV >=30
99 Not known or not detectable

Table 3: <qual> parameter mapping for each supported RAT

SARA-R4 /LEXI-R4

* Table4 maps <signal_power> values reported from UE and the RSSI. RSSlincludes the signal transmitted
by the network plus noise.

<signal_power> RSSI

0 RSSI of the network <=-113 dBm

1 -111dBm

2..30 -109 dBm <= RSSI of the network <=-53 dBm
31 -51dBm <= RSSI of the network

99 Not known or not detectable

Table 4: Mapping between <signal_power> reported from UE and the RSSI
SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
e If RAT mode is LTE, the <qual> parameter is not supported, and will be always set to 99.
SARA-R404M / SARA-R410M / SARA-R412M
* The <qual> parameter is not supported, and will be always set to 99.

SARA-R404M / SARA-R410M
* OnlyLTE RAT is supported.

7.4 Extended signal quality +CESQ

+CESQ
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

7.4.1 Description

Returns the received signal quality and level:

* If the current serving cell is not a GERAN cell, the <rxlev> and <ber> parameters are set to value 99

e If the current serving cell is not a UTRA FDD cell, the <rscp> and the <ecn0> parameters are set to 255
* If the current serving cell is not an E-UTRA cell, the <rsrgq> and <rsrp> parameters are set to 255.

iy The Reference Signal Received Power (RSRP) is a LTE specific measure that averages the power received
on the subcarriers carrying the reference signal. The RSRP measurement bandwidth is equivalent to a
single LTE subcarrier: its value is therefore much lower than the total received power usually referred
to as RSSI. In LTE the RSSI depends on the currently allocated bandwidth, which is not pre-determined.
Therefore the RSSl is not useful to describe the signal level in the cell.

7.4.2 Syntax

Type Syntax Response Example

Action AT+CESQ +CESQ: <rxlev>,<ber>,<rscp>,<ecn0 +CESQ: 99,99,255,255,20,80
>, <rsrg>,<rsrp> OK
OK

Test AT+CESQ="? +CESQ: (list of supported <rxlev>s), +CESQ: (0-63,99),(0-7,99),(0-96,
(list of supported <ber>s),(list 255),(0-49,255),(0-34,255),(0-97,
of supported <rscp>s),(list 255)

of supported <ecn0>s),(list
of supported <rsrqg>s),(list of
supported <rsrp>s)

OK

OK
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7.4.3 Defined values

Parameter Type Description
<rxlev> Number Received Signal Strength Indication (RSSI).
¢ SARA-R4/LEXI-R4 - The allowed values are:
o O:lessthan-110dBm
o 1.62: from-110 to -49 dBm with 1dBm steps
o 63:-48 dBm or greater
o 99: not known or not detectable
<ber> Number Bit Error Rate (BER):
¢ 0..7:as RXQUAL values in the table in 3GPP TS 45.008 [156], subclause 8.2.4
¢ 99: not known or not detectable
<rscp> Number Received Signal Code Power (RSCP):
¢ O:lessthan-120dBm
¢ 1..95: from -120 dBm to -26 dBm with 1dBm steps
e 96:-25dBm or greater
¢ 255: not known or not detectable
<ecnO> Number Ratio of received energy per PN chip to the total received power spectral density (see
3GPP TS 25.133 [134] subclause):
¢ O:lessthan-24dB
e 1..48:from -24 dB to -0.5 dBm with 0.5 dB steps (i.e. 1: -24 dB <= Ec/lo < -23.5 dB)
e 49:0dBorgreater
e 255: not known or not detectable
<rsrg> Number Reference Signal Received Quality (RSRQ):
¢ O:lessthan-19.5dB
¢ 1.33:from-19.5 dB to -3.5 dB with 0.5 dB steps
e 34:-3dBorgreater
¢ 255: not known or not detectable
<rsrp> Number Reference Signal Received Power (RSRP):
¢ 0O:lessthan-140 dBm
¢ 1..96: from -140 dBm to -45 dBm with 1 dBm steps
e 97:-44 dBm or greater
¢ 255: not known or not detectable

7.5 Operator selection +COPS

+COPS
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No Profile Yes Appendix B.4 +CME Error

7.5.1 Description

Forces an attempt to select and register with the GSM/LTE network operator, that can be chosen in the list of
network operators returned by the test command, that triggers a PLMN scan on all supported bands. Through
<mode> parameter the network selection can automatically be performed or forced by this command: the
access technology is indicated in <AcT> parameter.

iy In manual PLMN selection mode, if the optional <AcT> parameter is not specified, the modules will
select the default access technology with the following priority order: LTE Cat M1, NB-loT and GSM (not
supported technologies will be ignored).

iy u-blox cellular modules are certified according to all the capabilities and options stated in the Protocol
Implementation Conformance Statement document (PICS) of the module. The PICS, according to 3GPP
TS 51.010-2 [118], 3GPP TS 34.121-2 [119], 3GPP TS 36.521-2 [140] and 3GPP TS 36.523-2 [141], is a
statement of the implemented and supported capabilities and options of a device. If the user changes
the command settings during the certification process, the PICS of the application device integrating a
u-blox cellular module must be changed accordingly.
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To be able to exploit all command functionalities, the SIM card verification is required. The set value can be
checked with the read command or by verifying the active profile with AT&V command if supported (parameter
<format> is then also visible).

The set command handling depends on the <mode> parameter value:

* <mode>=0 and <mode>=1: the AT command setting is immediately stored in the current activated profile.
If the MT is set in automatic selection mode (<mode>= 0), only the mode will be saved. If the MT is set in
manual mode (<mode>= 1), also the format (<format>) and operator (<oper>) will be stored.

e <mode>=4: the module starts a manual selection of the specified operator; if this operation is not
successful, the module will start an automatic network selection and will remain in automatic mode.

If the set command with <mode>=0 is issued, a further set command with <mode>=0 is managed as a user
reselection (see the 3GPP TS 23.122 [113]), i.e. the module triggers a search for the HPLMN or a higher order
PLMN. This is useful when roaming in areas where the HPLMN or a higher order PLMN is available. If no HPLMN
or higher order PLMN is found, the module remains in the state it was in prior to the search (e.g. camped and/
or registered on the PLMN before the search).

The PLMN search cannot be performed in RRC connected state when the RAT is LTE, hence no PLMN list will
be returned at the end of the PLMN scan attempt.

iy SARA-R410M-02B / SARA-R410M-52B / SARA-R412M / SARA-R422 / SARA-R422M10S /
SARA-R422M8S / SARA-R422S / LEXI-R4
If more than one PLMN have the same alphanumeric name in the ROM PLMN name list (see +COPN), a
manual PLMN selection can fail because the device tries to register only on the first PLMN in the ROM list
whose alphanumeric code matches the one specified in the +COPS command.

r SARA-R410M / SARA-R412M
The manual PLMN selection can fail due to the MNO control on the network selection procedure via EFcgp
setting; for further details see +PACSP.

iy The user should not enter colliding requests (e.g. AT+COPS=0 and AT+COPS=2) on different
communication ports, because this might cause interoperability issues if overlapping registration and
deregistration requests are not handled by the network, and could result in an unpredictable registration
state. Similarly, when notified of a GPRS mobile terminated detach event (e.g. via +CGEV URC), it is
recommended to wait a few seconds before entering AT+COPS=2 in order to let the pending registration
procedure (automatically triggered by the module in most cases) successfully end.

iy The user should not rely only on the set command "OK" final result code as a confirmation that the network
selection has been performed. To determine the current network registration status, +CEREG should be
also checked.

iy SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
In 2G RAT, after a failed registration with a permanent reject cause (e.g. "lllegal UE"), the information text
response to the read command is +COPS: 2.

7.5.2 Syntax

Type Syntax Response Example
Set AT+COPS=[<mode>[, OK AT+COPS=0,0
<format>[,<oper>|,
<AcT>1l] oK
Read AT+COPS? +COPS: <mode>[,<format>,<oper>[, +COPS: 0,0,"vodafone IT"
<AcT>]] OK
OK
Test AT+COPS="? +COPS: [(<stat>, long <oper>, short +COPS: (2,"vodafone IT","voda IT","22210

UBX-17003787 - R29
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<oper>, numeric <oper>[,<AcT>])[,
(<stat>, long <oper>, short <oper>,
numeric <oper>[,<AcT>]),[...]]],(list of
supported <mode>s),(list of supported
<format>s)

OK

7 Network service

"),(1,"Sl vodafone","vodafone SI","29340
"),(1,"I WIND","I WIND","22288"),(1,"l TIM",
"TIM","22201"),(1,"MOBITEL","MOBITEL",
"29341"),,(0-4),(0-2)

OK
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7.5.3 Defined values

Parameter Type Description

<mode> Number Is used to chose whether the network selection is automatically done by the MT or is

forced by this command to the operator <oper> given in the format <format>:

¢ O(defaultvalue and factory-programmed value): automatic (<oper> field is ignored)
¢ 1. manual

e 2:deregister from network

e 3:setonly <format>

¢ 4: manual/automatic

<format> Number ¢ O (factory-programmed value): long alphanumeric <oper>

¢ 1:short format alphanumeric <oper>
e 2:numeric <oper>

<oper> String Given in format <format> this field may be up to 24 characters long for long

<stat

alphanumeric format, up to 10 characters for short alphanumeric format and 5 or
6 characters long for numeric format (MCC/MNC codes). The factory-programmed
value is FFFF (undefined).

> Number ¢ 0:unknown
e J:available
¢ 2:current
e 3:forbidden

<AcT> Number Indicates the radio access technology:
e 0:GSM
¢ 3:GSM/GPRS with EDGE availability
e T7:LTE

¢ 8:EC-GSM-loT (A/Gb mode)

¢ 9:E-UTRAN (NB-S1mode)

Allowed values:

¢ SARA-R404M /SARA-R410M-63B / SARA-R410M-73B -7

¢ SARA-R410M-01B-8,9

¢ SARA-R410M-02B/ SARA-R410M-52B / SARA-R410M-83B -7, 9

¢ SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S /
LEXI-R4-0,3,7,9

= SARA-R410M-02B
On SARA-R410M-02B-00 the allowed radio access technology are: 8, 9.

7.5.4 Notes
SARA-R4 /LEXI-R4

The command setting is not stored in the personal profile.

The set command is abortable, the test command cannot be aborted in the same line.

<format> and <oper> parameters are optional only if the <mode> parameter is set to 0,2 or 3.

If the antenna is not connected, then the information text response to the test command is: +COPS: ,,
(0-4),(0-2)

If no network is available, the test command returns an error result code.

SARA-R410M-02B

<AcT>=8is used for LTE Cat M1on SARA-R410M-02B-00.

SARA-R410M-01B

<AcT>=8is used for LTE Cat M1.
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7.6 Radio Access Technology (RAT) selection +URAT

+URAT

Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
partial No NVM /OP No <10s +CME Error

7.6.1 Description

Allows to select the Radio Access Technologies (RAT) to be activated at next registration cycle and, in case of
multi-RAT configuration, defines the RAT priority order.

Depending on how many parameters are specified, it is possible to select single or multi-RAT behavior. The
order of the RAT parameters defines the priority of the related radio access technologies selected at boot
or when entering full functionality from deregistered state. The <1stAcT> parameter identifies the RAT to
be selected firstly. If <2ndAcT> parameter is specified, it determines which RAT is selected if no cellular
service can be obtained by the module on the <1stAcT>. If <3rdAcT> parameter is specified, it determines the
remaining RAT selected when no service can be obtained in the preferred one(s).

75y  SARA-R404M/SARA-R410M/SARA-R412M
Any change in the RAT settings require the reboot of the module via AT+CFUN=15 to make the setting
effective.

i SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
Set the module to minimum functionality (issuing the AT+CFUN=0 command), before to change the RAT
selection. Then, to make the setting effective, issue AT+CFUN=1 (immediate return to the module full
functionality) or AT+CFUN=15 (reboot).

SARA-R4 /LEXI-R4
In dual mode and tri mode, due to lack of inter-RAT coordination, only the Access Stratum protocol of the
current selected RAT is active.

u-blox cellular modules are certified according to all the capabilities and options stated in the Protocol
Implementation Conformance Statement document (PICS) of the module. The PICS, according to 3GPP
TS 51.010-2 [118], 3GPP TS 34.121-2 [119], 3GPP TS 36.521-2 [140] and 3GPP TS 36.523-2 [141], is a
statement of the implemented and supported capabilities and options of a device. If the user changes
the command settings during the certification process, the PICS of the application device integrating a
u-blox cellular module must be changed accordingly.

r SARA-R4 /LEXI-R4
Every 60 minutes a periodic PLMN scan is performed whenever the module is attached to the <2ndAcT>
(or to the <3rdAcT>); if the current RPLMN is found on the <1stAcT> (or on the <2ndAcT>), the module
will select the higher priority RAT and register on it.

7.6.2 Syntax

Type Syntax Response Example
Set AT+URAT=<1stAcT>[,<2ndAcT>[, OK AT+URAT=7,8
<3rdAcT>]] OK
Read AT+URAT? +URAT: <1stAcT>[,<2ndAcT>[, +URAT: 7
<3rdAcT>]] OK
OK
Test AT+URAT="? +URAT: (list of the supported +URAT: (7-9),(7-9),(7-9)
<1stAcT>s)[,(list of the supported OK
<2ndAcT>s)[,(list of the supported
<3rdAcT>s)]]
OK
7.6.3 Defined values
Parameter Type Description
<1stAcT> Number Indicates the single or highest priority RAT enabled and may be:
e 0:GSM/GPRS/eGPRS
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Parameter Type Description
¢ 2:UMTS
e 3:LTE
e T7:LTECatM1
¢ 8:NB-loT

¢ 9:GPRS/eGPRS
Allowed values depend on the module series:

¢ SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B /
SARA-R410M-83B - 7 (factory-programmed value), 8

¢ SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S /
LEXI-R4 - 7 (factory-programmed value), 8,9

¢ SARA-R404M /SARA-R410M-01B - 3 (factory-programmed value)

<2ndAcT> Number Indicates the second priority RAT enabled and has the same range as <1stAcT>.
The factory-programmed value is:

¢ SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-83B / SARA-R412M /
SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - 8 (NB-
loT)

¢ SARA-R410M-63B/SARA-R410M-73B - By factory-programmed configuration the
second priority RAT is not defined.

¢« SARA-R404M /SARA-R410M-01B - The parameter is not supported.

<3rdAct> Number Indicates the third priority RAT enabled and has the same range as <1stAcT>.
The factory-programmed value is:

* SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S /
LEXI-R4 -9 (GPRS / eGPRS)

¢ SARA-R404M /SARA-R410M - The parameter is not supported.

7.6.4 Notes

* AT&T's EFgRaT mode contains the RAT mode setting, that is the mode that the module shall be set to.
Thus this setting may override +URAT's parameters loaded at boot time.

SARA-R410M-63B / SARA-R410M-73B

* Do notenablethe NB-loT as highest priority RAT (<1stAcT>) or second priority RAT (<2ndAcT>) by means
of the set command.

7.7 Inter-RAT scan timer configuration +URATSCAN

+URATSCAN
Modules SARA-R410M-02B SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

Full No NVM No <10s +CME Error

7.7.1 Description

Configures the inter-RAT scan timer. The timer is started when the module registers on a RAT which is not the
highest priority one according to +URAT settings. At timeout a PLMN search is performed to look for a higher
priority radio access technology.

7.7.2 Syntax

Type Syntax Response Example
Set AT+URATSCAN=<irat_timer> OK AT+URATSCAN=5
OK
Read AT+URATSCAN? +URATSCAN: <irat_timer> +URATSCAN: 5
OK OK
Test AT+URATSCAN="? +URATSCAN: (list of supported +URATSCAN: (5-120)
<irat_timer>s) OK
OK
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7.7.3 Defined values

Parameter Type Description
<irat_timer> Number The range goes from 5 to 120 minutes; the default and factory-programmed value is
60 minutes.

7.7.4 Notes
SARA-R410M-02B / SARA-R412M

e The command is not supported by SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02,
SARA-R412M-02B-00, SARA-R412M-02B-01, SARA-R412M-02B-02.

7.8 Full cell scan +UCFSCAN

+UCFSCAN
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No Yes Appendix B.4 +CME Error

7.8.1 Description

Performs an extended network search on the provided radio access technology (RAT). The network search is

performed on all the supported bands or only on a subset specified by the <bitmask_1_64> and <bitmask_65

127> parameters. All the cells detected during the PLMN search are reported at the AT interface:

* GSM/ GSM/GPRS with EDGE availability networks: all the cells found of any visible PLMNs are reported,
including the serving cell and those belonging to the neighbor list of the serving cell.

*  WCDMA networks: all the cells found of any visible PLMNs are reported, including the serving cell and those
belonging to the neighbor list of the serving cell.

e LTE Cat 1/M1/NB-loT networks: all the cells found are reported, including the serving cell and those
belonging to the neighbor list of the serving cell.

If the requested <AcT> is not enabled by the +URAT AT command, the +UCFSCAN will return an error
result code.

The set command can be aborted. The scan might take many seconds, depending on the network
conditions and the module's current activities.

The cell search cannot be performed in RRC connected state when the RAT is 3G or LTE, hence no cell list
will be returned at the end of the cell scan attempt.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

The maximum number of cells that can be retrieved for each RAT (LTE Cat M1, NB-loT, GSM) is 8.
OnLTE Cat M1and NB-IoT, cells are reported based on RSSI| decreasing order. On GSM, the most powerful
cells are reported and the order depends on the sequence in which cells are acquired during the scan.

W G LW

7.8.2 Syntax

Type Syntax Response Example
Set AT+UCFSCAN=<AcT>[,<bitmask_ If <AcT>=7 (LTE Cat1/LTE Cat M1) AT+UCFSCAN=9
band1_64>[,<bitmask_band65_ or 9 (NB-loT)

+UCFSCAN: 9,6152,101,353,222,88,
+UCFSCAN: <AcT>,<EARFCN>,<dl_ 584C,3761E87,0,"-81","-10","-70"
bandwitdh>,<PhysCelllD>,<MCC>, |, ~cq0AN: 9,6290,101,388,222,01,
SMNC>,<TAC>,<Cl>,<cell_barred>, - g495 AB431AT,0,™114","-24""0"
<RSRP_value>,<RSRQ_value>, ’ v ’ ’
<RSSI_value> OK

[.]

[+UCFSCAN: <AcT>,<EARFCN>,<dI_
bandwitdh>,<PhysCelllD>,<MCC>,
<MNC>,<TAC>,<ClI>,<cell_barred>,
<RSRP_value>,<RSRQ_value>,
<RSSI_value>]

OK

127>]]
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Type Syntax Response Example
If <AcT>=2 (UMTS) AT+UCFSCAN=2
+UCFSCAN: <AcT>,<uarfcn>, +UCFSCAN: 2,3063,64,4672,222,88,

<band_class>,<scrambling_code>, 5FB5,25C1298,-89
<MCC>,<MNC>,<LAC>,<CI><RSSL_, |,crscaN: 2,10713,1024,1328,222,0

WCDMA> 1,EF8D,52D36FA,-89

L] OK

[+UCFSCAN: <AcT>,<uarfcn>,

<band_class>,<scrambling_code>,

<MCC>,<MNC>,<LAC>,<CI>,<RSSI_

WCDMA>]

OK

If <AcT>=0 (GSM) AT+UCFSCAN=0

+UCFSCAN: <AcT>,<arfcn>,<arfcn_ +UCFSCAN: 0,50,0,53,222,10,4E54,
band>,<BSIC>,<MCC>,<MNC>, 209,0,50,1

<LAC>,<CI>,<cell_barred>,<RxLev>,

+UCFSCAN: 0,49,0,49,222,10,4E54,
<grps_supported>

E3D3,0,50,1
L] OK
[+UCFSCAN: <AcT>,<arfcn>,
<arfcn_band>,<BSIC>,<MCC>,
<MNC>,<LAC>,<Cl>,<cell_barred>,
<RxLev>,<grps_supported>]
OK
If no cell is found on requested AcT AT+UCFSCAN=7
+UCFSCAN: <AcT> +UCFSCAN:7
OK OK
Test AT+UCFSCAN="? +UCFSCAN: (list of supported +UCFSCAN: (0,7,9),1844674407370
<AcT>s),18446744073709551615, 9551615,18446744073709551615
18446744073709551615 OK
OK
7.8.3 Defined values
Parameter Type Description
<AcT> Number Indicates the radio access technology. Allowed values:
¢ 0:GSM
+ 2:WCDMA
e 7:LTECat1/LTE CatM1
¢  9:NB-loT

Allowed values:
¢ SARA-R4/LEXI-R4:0,7,9

<bitmask_1_64> Number Depending on the <AcT> parameter values, configures the bitmask for the LTE
or GSM bands. When <AcT>=7 (LTE Cat1/LTE Cat M1) or <AcT>=9 (NB-loT), it
indicates the bandmask for LTE bands 1through 64. Each bit enables/disables a band
for the scan:

¢ BitO:band1

¢ Bitl:band?2

¢ Bit2:band3

¢ Bit3:band4

¢ Bit63:band 64

When <AcT>=0 (GSM), it indicates bandmask for GSM bands 800 /900 /1800 / 1900.
The following bit enables/disables a band for the scan:
¢ Bit7:DCS 1800

¢ Bit8:ESGM 900

¢ Bit19: GSM 850

¢ Bit21: PCS 1900
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Parameter Type Description

When <AcT>=2 (WCDMA), it indicates bandmask for WCDMA bands. The following

bit enables/disables a band for the scan:

¢ Bit22: WCDMA | (2100 MHz)

e Bit23: WCDMA Il (1900 MHz)

¢ Bit26: WCDMA V (850 MHz)

*  Bit49: WCDMA VIII (900 MHz)

The special value O enables all the bands for the scan. The default value is O.
<bitmask_65_127> Number When <AcT>=7 (LTE Cat1/LTE Cat M1) or <AcT>=9 (NB-loT), it indicates the

bandmask for LTE bands 65 through 128. Each bit enables/disables a band for the
scan:

¢ Bit0: band 65
e Bit1: band 66
¢ Bit2:band 67
¢ Bit3:band 68

¢ Bit63:band 128
The special value O enables all the bands for the scan. The default value is O.

If <AcT>=0 (GSM) or <AcT>=2 (WCDMA) the parameter is not supported.
<EARFCN> Number See <EARFCN>.
<dl_bandwitdh> Number Downlink bandwidth. Allowed values:

¢ 6:NB6 (1.4 MHz)

e 15:NB 15 (3 MHz)

¢ 25:NB25(5MHz)

¢ 50:NB50 (10 MHz)

¢ 75:NB75 (15 MHz)

e 100:NB 100 (20 MHz)

¢ 101 not known

<PhysCelllD> Number See <PhysCelllD>.
<MCC> Number See <MCC>.
<MNC> Number See <MNC>.
<TAC> Number See <TAC>.

<CI> Number See <CI>.
<cell_barred> Number Allowed values:

¢ O:cell not barred
¢ T:cell barred

<RSRP_value> Number See <RSRP_value>.

<RSRQ_value> Number See <RSRQ_value>.

<RSSI_value> Number Cell received signal strength indication (RSSI) value in dBm. The range goes from -120
.0dBm to O dBm.

<uarfcn> Number UTRAN Absolute Radio Frequency Channel Number (UARFCN).

<band_class> Number Band class allowed values:

¢ 1024: band |, minimum UARFCN=10562, maximum UARFCN=10838 (IMT band)

e 1:band Il, minimum UARFCN=9661, maximum UARFCN=9938 (PCS band)

e 32: band Ill, minimum UARFCN=1162, maximum UARFCN=1513 (WCDMA 1800
band)

¢ 256: band IV, minimum UARFCN=1537, maximum UARFCN=1738 (additional
frequencies 1887,1912,1937, 1962, 1987, 2012, 2037, 2062, 2087) (WCDMA 1700-210
0 bands)

¢ 16: band V, minimum UARFCN=4357, maximum UARFCN=4458 (additional
frequencies 1007, 1012, 1032, 1037, 1062, 1087) (WCDMA 850 band)

e 8:band VI (Japan), minimum UARFCN=4387, maximum UARFCN=4413 (additional
frequencies 1037, 1062) (WCDMA 800 band)

¢ 64: band VIII, minimum UARFCN=2937, maximum UARFCN=3088 (WCDMA 900

band)
¢ 128: band IX, minimum UARFCN=9237, maximum UARFCN=9387 (WCDMA 1700
band)
¢ 512: band XlI, minimum UARFCN=3712, maximum UARFCN=3787 (WCDMA 1500
band)
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Parameter Type Description
e 4: band XIX, minimum UARFCN=363, maximum UARFCN=712 (additional
frequencies 787, 812, 837) (WCDMA BC19 band)

<scrambling_code> Number See <scrambling_code>.

<RSSI_WCDMA> Number Cell received signal strength indication (RSSI) value in dBm. The range goes from -105
dBm to -60 dBm.

<arfcn> Number See <arfcn>.

<arfcn_band> Number Allowed values:

e 0:EGSM900
e 1:PGSM 900
¢ 2:PCS1900
« 3:DCS 1800

e 4:850
<BSIC> Number See <BSIC>.
<LAC> Number See <LAC>.
<RxLev> Number See <RxLev>.
<gprs_supported> Number Allowed values:

¢ 0:PS not supported
¢ 1: PS supported
¢ 2:not known

7.8.4 Examples

Command Response Description
AT+URAT? +URAT:7,8,9 Check the radio access technologies
oK module configuration. The module is

configured in LTE, NB-loT and GSM.

AT+UCFSCAN=9 +UCFSCAN: 9,6152,101,353,222,88,584C, Perform a scan on any NB-loT band.
3761E87,0,-81,-10,-70

+UCFSCAN: 9,6290,101,388,222,01,9095,
AB431A1,0,-114,-24,0

OK

AT+UCFSCAN=0 +UCFSCAN: 0,50,0,53,222,10,4E54,209,0, Perform a scan on any GSM band.
50,1

+UCFSCAN: 0,49,0,49,222,10,4E54,E3D3,0
,560,1

+UCFSCAN: 0,20,0,22,222,01,D5BD,43A,0
,26,1

+UCFSCAN: 0,107,0,58,222,88,5FC2,0,0,
28,1

+UCFSCAN: 0,47,0,51,222,10,4E54,0,0,27,1
+UCFSCAN: 0,15,0,19,222,01,05BD,43B,0,

25,1
+UCFSCAN: 0,104,0,60,222,88,5FC2,FCED,
0,22,1
+UCFSCAN: 0,5,0,16,222,01,D5BD,548D,0,
23,1
OK
AT+UCFSCAN=7 +UCFSCAN: 7 Perform a scan on any LTE band. No
result is found.
AT+UCFSCAN=9 Perform a scan on any NB-loT band.
<input a character> OK The scan is aborted.
AT+URAT=8 OK Allows the module to register only on NB-
loT network at next reboot.
AT+CFUN=15 OK Reboot the module.
AT+URAT? +URAT: 8 The module is configured in NB-IoT only.
OK
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Command Response Description

AT+UCFSCAN=0 +CME ERROR: operation not allowed A scan on a disabled access technology
(GSM) is triggered, therefore an error
result code is returned.

7.9 MAC QoS inactivity timer(s) +tUMACQOSTMR

+UMACQOSTMR

Modules SARA-R410M-02B SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No NVM /OP No <10s +CME Error

7.9.1 Description

Sets MAC QoS inactivity timers for LTE Cat M1and NB-loT.

* If the corresponding parameter is omitted in the set command, the module applies the most recently set
value.

e Ifthe NV file(s) is (are) not present for either timer, then the specific timer(s) is (are) disabled.

iy If the set command is issued and any of the optional parameters are omitted, the module applies the most
recently set values.

7.9.2 Syntax

Type Syntax Response Example
Set AT+UMACQOSTMR=[<m1_tmr>], OK AT+UMACQOSTMR=35,60
[<nb_tmr>] OK
Read AT+UMACQOSTMR? +UMACQOSTMR: <m1_tmr>,<nb_ +UMACQOSTMR: 35,60
tmr> OK
OK
Test AT+UMACQOSTMR="? +UMACQOSTMR: (list of supported +UMACQOSTMR: [(0,10-120)],[(0,10
<mi_tmr>s),(list of supported <nb_ -120)]
tmr>s) OK
OK

7.9.3 Defined values

Parameter Type Description

<mi_tmr> Number Represents the inactivity timer for LTE Cat M1. The range goes from 10 to 120 s, and
O (zero) for deleting NV file containing value. If NV file is not present, timer will be
disabled. For the factory-programmed value, see Mobile Network Operator profiles.

<nb_tmr> Number Represents the inactivity timer for NB-loT. The range goes from 10 to 120 s, and O
(zero) for deleting NV file containing value. If NV file is not present, timer will be
disabled. For the factory-programmed value, see Mobile Network Operator profiles.

7.9.4 Notes
SARA-R410M-02B / SARA-R412M
* The command is not supported by SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02,
SARA-R412M-02B-00, SARA-R412M-02B-01, or SARA-R412M-02B-02.
* After having set the <m1_tmr> or <nb_tmr> parameters to O (to delete the NV file containing the value),
the information text response to the read command is -1.
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7.10 Preferred PLMN list selection +CPLS

+CPLS
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

7.10.1 Description

Selects one PLMN selector with Access Technology list in the SIM card or active application in the UICC (GSM
or USIM), that is used by +CPOL command.

The set command selects a list in the SIM/USIM. The read command returns the selected PLMN selector list
from the SIM/USIM.

The test command returns the whole index range supported lists by the SIM/USIM.

7.10.2 Syntax

Type Syntax Response Example
Set AT+CPLS=<list> OK AT+CPLS=1
OK
Read AT+CPLS? +CPLS: <list> +CPLS: 1
OK OK
Test AT+CPLS="? +CPLS: (list of supported <list>s) +CPLS: (0-2)
OK OK

7.10.3 Defined values

Parameter Type Description
<list> Number e O (factory-programmed and default value): user controlled PLMN selector with
Access Technology EFp mnwacTs if not found in the SIM/UICC then PLMN preferred
list EFp| pmnsel (this file is only available in SIM card or GSM application selected in
UICC); these files can be read and updated (see the 3GPP TS 31.102 [90]).
* 1:operator controlled PLMN selector with Access Technology EFop| mnwacT; this file
can be read only (see the 3GPP TS 31.102 [90]).
¢ 2:HPLMN selector with Access Technology EFyp| mnwacT; this file can be read only
(see the 3GPP TS 31.102 [90]).

7.11 Network registration status +CREG

+CREG

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
partial Yes No No - +CME Error

7.11.1 Description

Configures the network registration URC related to CS domain. Depending on the <n> parameter value, a URC

can be issued:

* +CREG: <stat>if <n>=1and thereis achangein the MT's circuit switched mode network registration status
in GERAN/UTRAN/E-UTRAN.

e +CREG: <stat>[,<lac>,<ci>[,<AcTStatus>]] if <n>=2 and there is a change of the network cell in GERAN/
UTRAN/E-UTRAN.

e +CREG: <stat>,[<lac>],[<ci>],[<AcTStatus>][,<cause_type>,<reject_cause>] if <n>=3 and the MT
registration status (<stat>) changes. The <cause_type> and the <reject_cause> parameters are returned
only if the MT is not registered, but it is currently searching a new operator to register to (<stat>=2) or if
the registration is denied (<stat>=3).

The parameters <AcTStatus>, <lac>, <ci> are provided only if available.
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The read command provides the same information issued by the URC together with the current value of the
<n> parameter. The location information elements <lac>, <ci> and <AcTStatus>, if available, are returned
only when <n>=2 or <n>=3 and the MT is registered with the network. The <cause_type>, <reject_cause>
parameters are returned only if <n>=3 and the MT is not registered, but it is currently searching a new operator
to register to (<stat>=2) or if the registration is denied (<stat>=3).

iy When <n>=2, in UMTS RAT, unsolicited location information can be received if the network sends the
UTRAN INFORMATION MOBILITY message during dedicated connections;in the latter cases the reported
<ci> might be not correct because the UE in DCH state cannot read broadcast system information before
the change of serving cell. In contrast, in GSM RAT no unsolicited location information is received during
a CS connection.

The DTE application should set a reasonable timer (10 s) when receiving the +CREG: 3 URC, since this
might be due to the fact that the LTE registration was rejected (SIM not enabled for LTE RAT, wrong APN
during the initial default bearer setup in the EPS attach procedure and other temporary reject causes).

If the MT also supports GPRS services and/or EPS services in E-UTRAN, the +CGREG / +CEREG set and
read command result codes, where supported, apply to the registration status and location information
for those services.

7.11.2 Syntax

Type Syntax Response Example
Set AT+CREG=[<n>] OK AT+CREG=1
OK
Read AT+CREG? +CREG: <n>,<stat>[,<lac>,<ci>[, +CREG: 0,0
<AcTStatus>]] OK
OK
Test AT+CREG="? +CREG: (list of the supported <n>s) +CREG: (0-2)
OK OK
URC +CREG: <stat>[,[<lac>],[<ci>]][, +CREG: 1,"4E54""44A5"

[<AcTStatus>][,<cause_type>,
<reject_cause>]]]

7.11.3 Defined values

Parameter Type Description
<n> Number Network registration URC configuration. Allowed values:
¢ O(defaultvalue and factory-programmed value): network registration URC disabled
* 1:network registration URC enabled
¢ 2:network registration and location information URC enabled
* 3:network registration and reject cause URC enabled
<stat> Number Network registration status. Allowed values:
¢ O:notregistered, the MT is not currently searching a new operator to register to
¢ T:registered, home network
e 2:notregistered, but the MT is currently searching a new operator to register to
* 3:registration denied
¢ 4:unknown (e.g. out of GERAN/UTRAN/E-UTRAN coverage)
* 5:registered, roaming
e 6: registered for "SMS only", home network (applicable only when <AcTStatus>
indicates E-UTRAN)
e 7:registered for "SMS only", roaming (applicable only when <AcTStatus> indicates
E-UTRAN)
e 8:attached for emergency bearer services only (see 3GPP TS 24.008 [85] and 3GPP
TS 24.301 [120] that specify the condition when the MS is considered as attached
for emergency bearer services)
e 9: registered for "CSFB not preferred’, home network (applicable only when
<AcTStatus> indicates E-UTRAN)
¢ 10:registered for "CSFB not preferred"”, roaming (applicable only when <AcTStatus>
indicates E-UTRAN)
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Parameter Type Description

<lac> String Two bytes location area code or tracking area code (if <AcTStatus>=7) in
hexadecimal format (e.g. "00C3"). The value FFFF means that the current <lac> value
is invalid.

<ci> String From 2 to 4 bytes cell ID in hexadecimal format (e.g. "A13F" or "129080B"). The value
FFFFFFFF means that the current <ci> value is invalid.

<AcTStatus> Number Indicates the radio access technology:
¢ 0:GSM
¢ 1:GSM COMPACT
¢ 2:UTRAN

e 3:GSM/GPRS with EDGE availability
e  4:UTRAN with HSDPA availability
¢ 5:UTRAN with HSUPA availability
¢ 6: UTRAN with HSDPA and HSUPA availability
¢ 7:E-UTRAN
¢ 8:EC-GSM-loT (A/Gb mode)
¢ 9:E-UTRAN (NB-S1mode)
e 255:the current <AcTStatus> value is invalid
Allowed values:
¢ SARA-R404M /SARA-R410M-63B / SARA-R410M-73B-7
¢ SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S /
LEXI-R4-0,3,7,9
¢ SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-83B -7, 9
¢ SARA-R410M-01B-8,9
<cause_type> Number <reject_cause> type. Allowed values:

¢ O:indicates that <reject_cause> contains an EMM cause value, see 3GPP TS 24.30
1[120] Annex A

<reject_cause> Number Cause of the failed registration. The value is of type as defined by <cause_type>

7.11.4 Notes

The following is an overview of the values assumed by the <stat> parameter:

* 0:atechnical problem could have occurred, the user is requested to intervene. It is still possible to make
emergency calls if some network is available. Possible causes:

o PIN not entered
o Invalid HPLMN found on the SIM (SIM read error)
o SIM card not present
The registration is not started
* 1:the MT is registered for circuit-switched services on the HPLMN (or on one of the equivalent HPLMN's,
whose list is provided by the SIM)
» 2:the moduleis searching a network to register on. Possible causes:
o No network available
o Available networks have insufficient Rx level

o HPLMN or allowed PLMN are available but the registration is rejected, e.g. roaming is not allowed
in this Location Area

It is still possible to make emergency calls if network coverage is available

* 3:the CSregistration failed after a Location Update Reject; possible causes are:
o lllegal MS
lllegal ME
IMSI unknown at HLR
PLMN not allowed
Location area not allowed
Roaming not allowed in this location area
Network failure
o Network congestion

It is still possible to make emergency calls if network coverage is available.

O O O O o0 oo
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If the registration type is manual, then no further attempt is made to search for a new PLMN or register
with it. If the registration type is automatic, the MS may look for an allowed PLMN if the rejection cause
was roaming restriction. In case of illegal MS /ME, there could be possible problems with either the SIM
card or with the ME's identity (IMEI): user intervention may be required
* 4:thisvalue, usually transitory, is returned if the registration state does not belong to any of the following:
o Normal
o Limited
o No service
o Service detached
o Service disabled
It may be issued after the failure of a registration procedure, before starting a PLMN search, when
<stat>=2.
* b5:the MT is registered for circuit-switched services on a VPLMN, in national or international roaming
* 6:inLTE, the MT is registered only for the SMS circuit-switched service on the HPLMN (or on one of the
equivalent HPLMN's)
* 7:in LTE, the MT is registered only for the SMS circuit-switched service on a VPLMN, in national or
international roaming
* 8:the MT is attached for emergency bearer services only.

* 9:inLTE, the MT is registered only for the SMS circuit-switched service on the HPLMN (or on one of the
equivalent HPLMN's). CS fallback is not supported for voice services, therefore if the device is configured
as "voice centric" (see +CEMODE) and does not support VoLTE, it will disable LTE and reselect 3G or 2G
RAT if supported.

* 10:in LTE, the MT is registered only for the SMS circuit-switched service on a VPLMN, in national or
international roaming. CS fallback is not supported for voice services, therefore if the device is configured
as "voice centric" (see +CEMODE) and does not support VoL TE, it will disable LTE and reselect 3G or 2G
RAT if supported.

SARA-R4 /LEXI-R4
* <n>=3is not supported.
* <stat>=6,7, 8,9, 10 are not supported.

SARA-R410M-01B
e <AcTStatus>=8is used for E-UTRAN (<AcTStatus>=7).

7.12 Preferred operator list +CPOL

+CPOL
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial Yes No No <10s +CME Error

7.12.1 Description

Edits the user preferred list of networks in the active application on the UICC (GSM or USIM) or preferred list
of networks in the SIM card.

The setcommand can write an entry in the selected list or can deleteit if the operator parameteris not provided.

r SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
The command accesses the list of preferred PLMNs previously selected by +CPLS, if implemented. If
+CPLS is not implemented the command tries to access EFp| pmnwacT @and if this file is not present and a
UICC GSM application is selected or a SIM card is used then the EFp| \nsel file is accessed.

7P  SARA-R422/SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
When an entry is added to the preferred operator list, it should have a correspondence in the ROM
PLMN names returned by the +COPN command. If <index> is given but <oper> is left out, the entry is
deleted. If only <format> is given, the <oper> format in the read command is changed. The <GSM_AcT>,
<GSM_Compact_AcT>, <UTRAN_AcT> and <E-UTRAN_AcT> parameters are required when writing user
controlled PLMN selector with Access Technology (EFp| mnwAcT)-
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The read command returns all used entries from the SIM list of preferred PLMNs and the Access Technologies
for each PLMN in the list where provided.

If a new PLMN is added in a different format than the one previously set, the <format> parameter always
switches to the last used.

r SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
If in the +COPN list there are more than one PLMN with the same name in alphanumeric (short or
long) format, the numeric format shall be used to add this PLMN <entry> in the preferred operator list;
otherwise the result will be unpredictable.

7.12.2 Syntax

Type Syntax Response Example
Set AT+CPOL=[<index>][,<format>[, OK AT+CPOL=2,0,"| WIND",1,0,1
<oper>[,<GSM_AcT>,<GSM_ OK
Compact_AcT>,<UTRAN_AcT>[,<E-
UTRAN_ACT>]]1]
Read AT+CPOL"? +CPOL: <index1>,<format>, +CPOL:1,0,"F SFR",1,0,1
<oper1>[,<GSM_AcT1>,<GSM_ . " N
Compact_AcT1>,<UTRAN_AcTI>[, +CPOL: 2,0,"TIM I",1,0,1
<E-UTRAN_ACcT>]] OK

[+CPOL: <index2>,<format>,
<oper2>[,<GSM_AcT2>,<GSM_
Compact_AcT2>,<UTRAN_AcT2>],
<E-UTRAN_AcT>]]...]

OK
Test AT+CPOL="? +CPOL: (list of supported<index>s), +CPOL: (1-30),(0-2)
(list of supported <format>s) OK
OK
7.12.3 Defined values
Parameter Type Description
<index>/<indexn> Number Represents the order number of operator in the SIM preferred operator list. The

parameter range depends on the number of entries in SIM card (i.e. its size), but can
be further limited by the module capabilities of the module.

<format> Number See also +COPS command description:
¢ 0O:long format alphanumeric <oper>
¢ 1:short format alphanumeric <oper>
e 2 (default value): numeric <oper>
<oper> / <opern> String Format indicated by <format>
<GSM_AcT> Number GSM access technology. Allowed values:
¢ 0:access technology not selected
¢ T:access technology selected

<GSM_Compact_ Number GSM compact access technology. Allowed values:
AcT> »  0:access technology not selected

¢ T:access technology selected
<UTRAN_AcT> Number UTRA access technology. Allowed values:

¢ 0:access technology not selected

¢ 1:access technology selected
<E-UTRAN_AcT> Number E-UTRAN access technology. Allowed values:

¢ 0:access technology not selected

* T:access technology selected

7.12.4 Notes
SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* Inorder to rewrite an entry it is needed to delete it first.

* The <UTRAN_AcT> parameter can be set only to value O since the 3G RAT (i.e. UTRAN) is not supported
by the module.
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7.13 Read operator names +COPN

+COPN

Modules SARA-R410M-02B SARA-R410M-52B SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S
SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full Yes No No - +CME Error

7.13.1 Description

Returns the list of operator names from the MT. Each operator code <numeric n> that has an alphanumeric
equivalent <alpha n> in the MT memory shall be returned.

7.13.2 Syntax

Type Syntax Response Example
Action AT+COPN +COPN: <numeric 1>,<alphal> +COPN: "21901","T-Mobile HR"
[+COPN: <numeric2>,<alpha2>[...]] +COPN:"21910","HR VIP"
OK +COPN: "22201","I TIM"
+COPN: "22210","vodafone IT"
OK
Test AT+COPN="? OK OK
7.13.3 Defined values
Parameter Type Description
<numeric n> String Operator in numeric format (see +COPS AT command)
<alpha n> String Operator in long alphanumeric format (see +COPS AT command)

7.13.4 Notes
SARA-R4

e The command is not supported by SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-52B-00,
SARA-R410M-52B-01, SARA-R412M-02B-00, SARA-R412M-02B-01.

7.14 Steering of Roaming configuration +UDCONF=20

+UDCONF=20

Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No NVM /OP No - +CME Error

7.14.1 Description

Enables / disables the Steering of Roaming feature.

The setting can be changed only when the module is not registered to, and not searching for, a network (i.e.
when +CREG's <stat> is 0). The new setting is saved in NVM and takes place at the next network registration /
search.

7.14.2 Syntax

Type Syntax Response Example
Set AT+UDCONF=20,<SoR_enable> OK AT+UDCONF=20,1
OK
Read AT+UDCONF=20 +UDCONF: 20,<SoR_enable> AT+UDCONF=20
OK +UDCONF: 20,1
OK
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7.14.3 Defined values

Parameter Type Description

<SoR_enable> Number Enables / disables the Steering of Roaming feature:
¢ 0O: Steering of Roaming disabled
¢ 1:Steering of Roaming enabled

e 2: Steering of Roaming enabled with automatic switch from manual to automatic
PLMN selection mode if the maximum number of registration attempts rejected
with cause 17 (Network Failure) has been reached

Allowed values:

* SARA-R422/SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 -0, 1
The factory-programmed value is:
¢ SARA-R4/LEXI-R4 -1

7.15 Network selection control +PACSP

+PACSP
Modules SARA-R410M SARA-R412M
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No No - +CME Error

7.15.1 Description

If the EFcsp (Customer Service Profile) is available the +PACSP URC is provided in the following cases:
* SARA-R4/LEXI-R4 - at the module registration

* SARA-R4/LEXI-R4 -whenever the SIM/USIM issues the REFRESH proactive command related to the EFcgp
For further information, see the AT&T Device Requirements [224].

75  TheEFcgpis available on SIM/USIM cards from AT&T mobile network operator.

7.15.2 Syntax

Type Syntax Response Example

Read AT+PACSP? +PACSP<bit_value> +PACSP1
OK OK

URC +PACSP<bit_value> +PACSPO

7.15.3 Defined values

Parameter Type Description

<bit_value> Number PLMN mode bit value:
¢ 0O:automatic network selection is forced (see Notes)
¢ 1:network selection mode unchanged (see Notes)

7.15.4 Notes

* If EFcsp is available, the PLMN mode bit forces the automatic network registration, according to the
+COPS <mode> value which is loaded at boot from the selected profile or from the non volatile memory.
The following table explains the behavior:

Autoregistration <mode> PLMN mode bit <bit_value> Autoregistration behavior

] 0 Automatic network selection

1 0 Automatic network selection

2 0 Disabled

] 1 Automatic network selection

1 1 Manual network selection (search for the PLMN

stored in the selected profile)
2 1 Disabled

SARA-R4 /LEXI-R4
* Theread command is not supported.
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7.16 Integrity check on test networks configuration
+UDCONF=81

+UDCONF=81
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial No NVM No - +CME Error

7.16.1 Description
Configures the integrity check on 3G/4G test networks.

iy Integrity check on 3G/4G test networks shall be disabled only when the authentication and integrity are
disabled on the 3G/4G test network on which the module will be registered.

Disabling integrity and security will not affect IMS, thus the command cannot be used when using IMS.

iy
=r SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

Reboot of the module (e.g. by means of the AT+CFUN=15/AT+CFUN=16 command) to make the change
effective.

7.16.2 Syntax

Type Syntax Response Example
Set AT+UDCONF=81,<integrity_check_ OK AT+UDCONF=81,0
enabled> OK
Read AT+UDCONF=81 +UDCONF: 81,<integrity_check_ AT+UDCONF=81
enabled> +UDCONF: 81,1
OK OK
7.16.3 Defined values
Parameter Type Description
<integrity_check_ Number Integrity check on 3G/4G test networks configuration. Allowed values:

enabled> * O:integrity check on test networks disabled (MCC/MNC not available in +COPN set

command's response)

e 1(factory-programmed value):integrity check on test networks enabled (MCC/MNC
not available in +COPN set command's response)

7.17 Channel and network environment description +UCGED

+UCGED

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
partial No No No - +CME Error

7.17.1 Description

Enables the protocol stack and network environment information collection.

The information text response of the read command reports only the current RAT (if any) parameters,
determined by the <rat> parameter value.
iy SARA-R410M / SARA-R412M

The command provides only the information on the serving cell, unless <mode>=2 (short form reporting
enabled) and <rat>=2 (2G).

If <mode>=2 (short form reporting enabled) and <rat>=2 (2G), where supported, the module returns also
the information on the neighbor cells.

iy SARA-R4 / LEXI-R4
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In no coverage condition and in deregistered state, if <mode>=2 (short form reporting) is enabled,
the module returns unknown <rat> and <srv> to the read command. After the module has lost
synchronization with the serving cell, it can temporarily return an error result code ("+CME ERROR: No
connection to phone" if +CMEE: 2) to the read command.

Table 5 lists the supported <mode> parameter values:

Modules <mode>=0 <mode>=2 <mode>=3 <mode>=4  <mode>=5 <mode>=6
SARA-R422 / SARA-R422M10S/ * *
SARA-R422M8S / SARA-R422S /
LEXI-R4
SARA-R410M-63B / * * *
SARA-R410M-73B/
SARA-R410M-83B
SARA-R410M-02B / SARA-R412M  * «] *
SARA-R410M-52B * *
Table 5: <mode> parameter applicability
7.17.2 Syntax
Type Syntax Response Example
Set AT+UCGED=<mode> OK AT+UCGED=5
OK
Read AT+UCGED? <mode>=0: +UCGED: MODE_5_DISABLED
+UCGED: MODE_5_DISABLED OK
OK
<mode>=2, <rat>=2: +UCGED: 2
+UCGED: 2 2,222,1

<rat>,<MCC>,<MNC>

<arfcn>,<band1900>,<Gcellld>,
<BSIC>,<Glac>,<Grac>,<RxLev>,<t_
adv>,<C1>,<C2>,<NMO>,<channel_
type>

[N1: <MCC>,<MNC>,<arfcn>,
<Gcellld>,<BSIC>,<Glac>,<RxLev>,
<C1>,<C2>

[N2: <MCC>,<MNC>,<arfcn>,
<Gcellld>,<BSIC>,<Glac>,<RxLev>,
<C1>,<C2>

[.]1

OK

<mode>=2, <rat>=6 or <rat>=7:
+UCGED: 2

<rat>,<MCC>,<MNC>

<EARFCN>, <Lband>,<ul_BW>,
<dI_BW>,<TAC>,<P-CID>,<RSRP_
value>,<RSRQ_value>,<NBMsinr>,
<esm_cause>,<emm_state>,<tx_
pwr>,<drx_cycle_len>,<tmsi>

[N1: <MCC>,<MNC>,<EARFCN>,<P-
CID>,<RSRP_value>,<RSRQ_value>

[N2: <MCC>,<MNC>,<EARFCN>,<P-

CID>,<RSRP_value>,<RSRQ_value>
[..]1]

1009,0,5265,11,d5bd,00,36,-1,30,30
41

N1: 222,1,1023,3a26,16,d5bd,29,23,
23

N2:222,1,13,5266,17,d5bd,28,22,22
OK

+UCGED: 2
6,310,410

5110,12,10,10,830e,162,-86,-14,131,-1,
3,255,128,"FB306E02"

N1: 310,410,5110,123,-87,-15
N2: 310,410,5110,321,-88,-16
OK

' Not supported by SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02, SARA-R412M-0
2B-00, SARA-R412M-02B-01 and SARA-R412M-02B-02
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Type Syntax Response Example
OK
<mode>=5: +RSRP: 162,5110,"-075.00",
+RSRP: <P-CID>,<EARFCN>, +RSRQ: 162,5110,"-14.20",
"<RSRP_value>", OK
+RSRQ: <P-CID>,<EARFCN>,
"<RSRQ_value>",
OK

Test AT+UCGED="? +UCGED: (list of supported +UCGED: (0,2,5)
<mode>s) OK
OK

7.17.3 Defined values

Parameter Type Description

<mode> Number Allowed values:

e O:reporting disabled

. : short form reporting enabled

: retrieve the short form text information report

: mobility management (MM) transition state reporting enabled

:RSRP and RSRQ reporting enabled

¢ 6:short form reporting with mobility management (MM) transition state enabled
See Table 5 for the list of allowed values by series modules.

a b wn

<rat> Number Current Radio Access Technology:
e 2:2G
e 3:3G
e 4:4G

¢ b5:unknown. The parameter is set to a 5 until a network information update is not
successfully performed through the AT+UCGED=2 command or when the MT is set
to minimum functionality (+CFUN: O, +CFUN: 4, +CFUN: 19).

e G6:LTECatM1

e 7:NB-loT

<svc> Number Current radio service state:
¢ 0O:not known or not detectable
¢ 1. radio off

e 2:searching

e 3:noservice

e 4:registered

The radio service state is updated at each change from a valid network service state
(2G, 3G or 4G) to another valid network service state (2G, 3G or 4G). To retrieve the
network registration status information refer to +CREG, +CGREG and +CEREG AT

commands.
<MCC> Number See <MCC>.
<MNC> Number See <MNC>.
<EARFCN> Number See <EARFCN>.
<Lband> Number See <Lband>.
<ul_BW> Number Number of Uplink Resource Blocks (see 3GPP TS 36.101 table 5.6-1[128]), 255 if not

known or not detectable.
:}" SARA-R4 /LEXI-R4
The parameter indicates the uplink bandwidth and it is expressed in MHz.
<dl_BW> Number Number of Downlink Resource Blocks (see 3GPP TS 36.101 table 5.6-1[128]), 255 if not
known or not detectable.
= SARA-R4 /LEXI-R4
The parameter indicates the downlink bandwidth and it is expressed in MHz.

<TAC> Number See <TAC>.
<Lcellld> Number See <Lcellld>.
<mTmsi> Number 4 bytes MME Temporary Mobile Subscriber Identity in hexadecimal format; 0000000

0 if not known or not detectable.
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Parameter Type Description
<mmeGrld> Number 2 bytes MME Group Identifier in hexadecimal format; FFFF if not known or not
detectable.
<RSRP> Number See <RSRP>.
<RSRQ> Number See <RSRQ>.
<mmeCode> Number 1byte MME Code in hexadecimal format; FF if not known or not detectable.
<Lsinr> Number E-UTRAN Signal to Interference and Noise ratio in dB.
<LTE_rrc> Number See <LTE_rrc>.
<RI> Number Rank Indicator value; 255 if not known or not detectable. It is updated every 480 ms
with the value which has been most often reported to the network in the previous 480
ms period. See 3GPP TS 36.213 [147] section 7.2 and 3GPP TS 36.212 [148] section
5.2.2.6 for more details.
<CQl> Number Channel Quality Indicator value; 255 if not known or not detectabile. It is updated
every 480 ms with the value which has been most often reported to the network in
the previous 480 ms period. See 3GPP TS 36.213 [147] section 7.2 for more details.
<avg_rsrp> Number Average value of last 10th Reference Signal Received Power (RSRP).
<totalPuschPwr> Number Mobile output power for PUSCH transmission averaged over 480 ms in dBm.
<avgPucchPwr> Number Mobile output power for PUCCH transmission averaged over 480 ms in dBm.
<drx> Number Discontinuous Reception "drx-Inactivity-Timer" value in ms; O if not known or not
detectable.
<l2w> Number SIB3 LTE to WCDMA reselection criteria: (threshServingLow)x2 +(g-RxLevMin)x2;
255 if not known or not detectable.
<volte_mode> Number Reserved for future use.
<meas_gap> Number Measurement gap configuration:
¢ O:disabled
¢ 40:40 ms measurement gap repetition period corresponding to the measurement
gap pattern ID O (see table 8.1.2.1-1of 3GPP TS 36.133 [133])
¢ 80: 80 ms measurement gap repetition period corresponding to the measurement
gap pattern ID 1 (see table 8.1.2.1-1 of 3GPP TS 36.133 [133])
<rai_support> Number Indicates if the network supports the release assistance indication (RAI):
¢ 0O:RAI not supported
¢ 1: RAl supported
<tti_bundling> Number TTi (Transmission Time interval) bundling status:
e 0O:off
¢ T:on
<NBMsinr> Number Logarithmic value of SINR values expressed in 1/5th of a dB. The range goes from O to
250 which translates to a range from -20 dB to 30 dB
<esm_cause> Number ESM cause value as defined in 3GPP TS 24.301 [120]
<emm_state> Number EMM state value as defined in 3GPP TS 24.301 [120]. Allowed values:
¢ 0:EMM-NULL
* 1:EMM-DEREGISTERED
¢ 2:EMM-REGISTERED-INITIATED
¢ 3:EMM-REGISTERED
¢ 4:EMM-TRACKING-AREA-UPDATING-INITIATED
¢ 5:EMM-SERVICE-REQUEST-INITIATED
¢ 6:EMM-DEREGISTERED-INITIATED
e 7:undefined (or invalid)
<tx_pwr> Number TX power value in 1/10 dBm if device is in traffic, 255 otherwise
<drx_cycle_len> Number Idle DRX cycle length in 10 ms radio-frame units
<tmsi> String TMSI in hexadecimal format, with most significant byte first
<P-CID> Number E-UTRAN cell Physical Cell ID; the range is 0-503, 65535 if not known or not
detectable.
<RSRP_value> Number See <RSRP_value>.
<RSRQ_value> Number See <RSRQ_value>.
<MMtransition> Number Mobility management transition state. Allowed values:
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Parameter Type Description
¢ 4:reselection to UMTS
¢ b:reselection to GSM
* G6:reselectiontoLTE
e T7:cellchange order to UMTS
¢ 8:cell change order to GSM
¢ O:cellchangeordertoLTE
¢ 10: RAT change
¢ 255:unknown
<UL_IPcounter> Number Counter of the uplink IP packets; it reports the aggregated value from all active PDP

contexts. The counter is reset only with module reset. The range goes from O to
4294967295.

<DL_IPcounter> Number Counter of the downlink IP packets; it reports the aggregated value from all active

PDP contexts. The counter is reset only with module reset. The range goes from O to
4294967295.

7.17.3.1 2G parameters

Parameter Type Description
<arfcn> Number See <arfcn>.
<band1900> Number Indicates whether the given <arfcn> in the range 512-810 is part of band 1900 or not,

to avoid ambiguity between bands 1800 and 1900:
¢ 0O:the given <arfcn> is not part of band 1900
¢ T:the given <arfcn> is part of band 1900

<Gcellld> Number GERAN Cell Identifier (Cl) in hexadecimal format; the range is Oh-FFFFh (2 octets).
<BSIC> Number See <BSIC>.
<Glac> Number Two bytes location area of the GERAN cell in hexadecimal format; FFFF if not known
or not detectable.
<Grac> Number One byte routing area of the GERAN cell in hexadecimal format; FF if not known or not
detectable.
<RxLev> Number See <RxLev>.
<t_adv> Number See <t_adv>.
<C1> Number Value of c1; see the 3GPP TS 05.08 [91]
<Cc2> Number Value of c2; see the 3GPP TS 05.08 [91]
<NMO> Number Network Mode of Operation (NMO); see the 3GPP TS 03.60 [172]:
¢« O:NMOI
¢ TNMOII
¢« 2:NMOIlI
e -lrinvalid
<channel_type> Number Current channel type:

e O:traffic channel / packet data traffic channel (TCH/PDTCH)
¢ 1. broadcast control channel (BCCH)

Table 6: 2G parameters

7.17.4 Notes

SARA-R412M
* Setthe command to <mode>=5 only if the module is not registered on 2G RAT.

7.18 Smart jamming detection +UJAD

+UJAD
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial Yes NVM No - +CME Error

7.18.1 Description

The feature consists of detecting, at the application level, an anomalous source of interference or jammer
installed in the cellular network and signalling it to the client. The jamming condition occurs when an
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interference is detected (i.e. the band scan reveals radio channels with power levels equal to or higher than a

predefined threshold and quality levels equal to or higher than a predefined threshold).

The jamming condition is cleared when the above mentioned statement does not hold.

The command automatically sets and adjusts the thresholds for jamming detection based on the environment

(number of visible cells and signal levels).

The feature works on a RAT basis; the information text response to the read command provides the jamming

detection status for each supported RAT.

iy The jamming detection feature is always active, the <mode> parameter enables the jamming detection
URC. When enabled, an unsolicited indication is issued when the jamming condition is entered or released.

7.18.2 Syntax

Type Syntax Response Example
Set AT+UJAD=<mode> OK AT+UJAD=1
OK
Read AT+UJAD? +UJAD: <mode>,<active>,<AcT> +UJAD: 0,0,0
[...] +UJAD: 0,1,7
OK +UJAD: 0,0,9
OK
Test AT+UJAD="? +UJAD: (list of supported <mode>s) +UJAD: (0,1)
OK OK
URC +UJAD: <active>,<AcT> +UJAD: 1,7

7.18.3 Defined values

Parameter Type Description

<mode> Number Enables/disables jamming detection URC. Allowed values:

¢ O (default and factory-programmed value): smart jamming detection URC disabled
e T:smart jamming detection URC enabled; the +UJAD URC may be generated

<active> Number Jamming detection status:
¢ 0O:jamming not detected
¢ 1:jamming detected

<AcT> Number Indicates the radio access technology:
¢ 0:GSM
¢ 3:GSM/GPRS with EDGE availability
e T:LTE

«  9:E-UTRAN (NB-S1mode)

7.18.4 Notes

* An error result code is provided when attempting to enable/disable the smart jamming detection when

it is already enabled/disabled.

7.19 Edit Verizon wireless APN table +VZWAPNE

+VZWAPNE

Modules SARA-R404M SARA-R410M-01B SARA-R410M-02B SARA-R410M-52B SARA-R422-01B
SARA-R422M10S SARA-R4225-01B

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No NVM No -

7.19.1 Description
Reads and writes the APN table stored in the NVM:

+CME Error

* The set command causes the APN table on the DUT to be overwritten. Only Class 3, 6 and 7 APNs can be

overwritten to any customer defined string.
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* Theread command queries the APN table that is currently on the DUT, starting from the first entry to the
last; it returns each APN entry in a new line.

7.19.2 Syntax

Type Syntax Response Example
Set AT+VZWAPNE=<wapn>,<apncl>, OK AT+VZWAPNE=1,1,"IMS","IPv6",
<apnni>,<apntype>,<apnb>, "LTE","Enabled",0
<apned>,<apntime> OK
Read AT+VZWAPNE? [+VZWAPNE: <apncl>,<apnni>, +VZWAPNE: 1,"IMS","IPv4v6","LTE",
<apntype>,<apnb>,<apned>, "Enabled",0

<apntime> [.]] +VZWAPNE: 2,"VZWADMIN",

OK "IPv4v6","LTE","Enabled",0
OK
Test AT+VZWAPNE="? +VZWAPNE: (list of supported +VZWAPNE: (0-4),(1-4),,("IPv6",
<wapn>s),(list of supported "IPv4v6"),("LTE"),("Enabled",
<apncl>s),,(range of supported "Disabled"),(0-1023)

<apntype>s),range of supported
<apnb>s),(list of supported
<apned>s),(list of supported
<apntime>s)

OK

OK
7.19.3 Defined values
Parameter Type Description
<wapn> Number APN list entry
<apncl> Number APN class
<apnni> String Network identifier:

¢ SARA-R404M /SARA-R410M / SARA-R412M

o "IMS": Verizon IMS PDN, factory-programmed value for <apncl>=1entry

o "VZWADMIN": Verizon Administrative PDN, factory-programmed for <apncl>=
2 entry

o "VZWINTERNET": Verizon Internet PDN, factory-programmed for <apncl>=3
entry

o "VZWAPP": Verizon Application PDN, factory-programmed for <apncl>=4 entry

o "ENTERPRISE" Verizon Enterprise PDN, factory-programmed for <apncl>=6
entry

o "THINGSPACE": Verizon Thingspace PDN, factory-programmed for <apncl|>=7
entry

o "VZWEMERGENCY": Verizon Emergency IMS PDN, factory-programmed for
<apncl>=0 entry

¢ SARA-R422/SARA-R422M10S / SARA-R422S

o "IMS": Verizon IMS PDN, factory-programmed value for <apncl>=1entry

o "VZWADMIN": Verizon Administrative PDN, factory-programmed for <apncl>=
2 entry

o "VZWINTERNET": Verizon Internet PDN, factory-programmed for <apncl>=3
entry

o "VZWAPP": Verizon Application PDN, factory-programmed for <apncl>=4 entry

o "VZWCLASS6E": Verizon Enterprise PDN, factory-programmed for <apncl>=6
entry

o "VZWCLASST": Verizon Thingspace PDN, factory-programmed for <apncl>=7
entry

o "VZWEMERGENCY": Verizon Emergency IMS PDN, factory-programmed for
<apncl>=0 entry

<apntype> String e "IPv6": IPv6 type
e "IPv4v6" (factory-programmed value): IPv4 and IPv6 type
<apnb> String APN bearer:
¢ "LTE"(factory-programmed value): LTE bearer used
<apned> String Enable/disable the APN:
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Parameter Type Description
¢ "Enabled" (factory-programmed value): APN enabled
¢ "Disabled": APN disabled
<apntime> Number APN inactivity timer value in minutes.
¢ SARA-R4-The range goes from O to 122820.
The value '0' (factory-programmed value) sets the timer to infinity.

7.19.4 Notes
SARA-R4

* If the current MNO profile is not set to Verizon (see the +tUMNOPROF AT command, <MNO>=3) and the
command is issued, the module returns an error result code.

* <apncl>=0is not supported.
SARA-R404M

* Theclass1APN NI is "VZWIMS".

e <apncl>=6 and 7 are not supported.

7.20 Read RSRP values +VZWRSRP

+VZWRSRP

Modules SARA-R404M SARA-R410M-01B SARA-R410M-02B SARA-R410M-52B SARA-R422-01B
SARA-R422M10S SARA-R422S-01B

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No No No - +CME Error

7.20.1 Description

Returns the RSRP (Reference Signal Received Power) values for all LTE cells which the module is measuring.

7.20.2 Syntax

Type Syntax Response Example
Read AT+VZWRSRP? +VZWRSRP: +VZWRSRP:

[<celllD1>,<EARFCN1>,<RSRP1>[, 000,2175,"-61.00"
<celllD2>,<EARFCN2>,<RSRP2>],

OK
|
OK
7.20.3 Defined values
Parameter Type Description
<celllDn> Number nth cell physical cell identifier in "xxx" format. The range goes from O to 503.
<EARFCNnN> Number nth cell EARFCN in decimal format, see <EARFCN>.
<RSRPn> String nth cell RSRP value in dBm/15 kHz where the format is "-XX.XX".
7.20.4 Notes
SARA-R4

If the current MNO profile is not set to Verizon (see the +UMNOPROF AT command, <MNO>=3) and the
command is issued, the module returns an error result code.
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7.21 Read RSRQ values +VZWRSRQ

+VZWRSRQ

Modules SARA-R404M SARA-R410M-01B SARA-R410M-02B SARA-R410M-52B SARA-R422-01B
SARA-R422M10S SARA-R422S-01B

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No No No - +CME Error

7.21.1 Description

Returns the RSRQ (Reference Signal Received Quality) values for all the LTE cells which the module is
measuring.

7.21.2 Syntax

Type Syntax Response Example
Read AT+VZWRSRQ? +VZWRSRQ: +VZWRSRQ:

[<celllD1>,<EARFCN1>,<RSRQ1>[, 000,2175,"-11.00"
<celllD2>,<EARFCN2>,<RSRQ2>[,

OK

-1

OK
7.21.3 Defined values
Parameter Type Description
<celllD> Number nth cell physical cell identifier in "xxx" format. The range goes from O to 503.
<EARFCNnN> Number nth cell EARFCN in decimal format, see <EARFCN>.
<RSRQn> String nth cell RSRQ value in dB/15 kHz where the format is "-XX.XX".

7.21.4 Notes
SARA-R4

e If the current MNO profile is not set to Verizon (see the +UMNOPROF AT command, <MNO>=3) and the
command is issued, the module returns an error result code.

7.22 Signalling connection status +CSCON

+CSCON

Modules SARA-R410M-02B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B SARA-R412M SARA-R422
SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No NVM No - +CME Error

7.22.1 Description

Returns details of the current terminal’'s radio connection status (i.e. to the base-station). The set command

configures the +CSCON URC. When enabled, the URC is sent from the MT at each change of the MT connection
mode.

79y  The stateis only updated when radio events, such as send and receive, take place. This means that the
current state may be out of date. The terminal may think it is "Connected" yet cannot currently use a base
station due to a change in the link quality.

r SARA-R4 /LEXI-R4
The URC is sent from the MT each time an RRC connection is activated on LTE RAT.

7  SARA-R412M
The information text response of the read command returns only the URC configuration (<n>).
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7.22.2 Syntax
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Type Syntax

Response Example

Set AT+CSCON=<n>

Read AT+CSCON?

Test AT+CSCON="?

URC

7.22.3 Defined values

OK AT+CSCON-=1

OK
+CSCON: 1,1

OK

+CSCON: <n>[,<mode>[,<state>[,
<access>[,<coreNetwork>1]]]

OK

+CSCON: (list of supported <n>s)
OK

+CSCON: <mode>[,<state>],
<access>]]

+CSCON: (0,1)

OK
+CSCON: 0

Parameter Type

Description

<n> Number

<mode> Number

<state> Number

<access> Number

<coreNetwork> Number

7.22.4 Notes
SARA-R410M-02B

URC configuration:

0: +CSCON URC disabled

1: URC +CSCON: <mode> enabled

2: URC +CSCON: <mode>[,<state>] enabled

3: URC +CSCON: <mode>[,<state>[,<access>]] enabled

Allowed values:

SARA-R4 / LEXI-R4 - O (factory-programmed value), 1

Indicates the signaling connection status:

O:idle
1: connected

Allowed values:

0: UTRAN URA_PCH

1: UTRAN Cell_PCH

2: UTRAN Cell_FACH

: UTRAN Cell_DCH

: GERAN CS connected

: GERAN PS connected

: GERAN CS and PS connected
: E-UTRAN connected

: NG-RAN connected state

9: NG-RAN inactive state

0N OB~ W

Allowed values:

SARA-R4 / LEXI-R4 - the parameter is not supported

Indicates the radio access technology:

0: GERAN

1: UTRAN TDD

2: UTRAN FDD
3:E-UTRANTTD
4: E-UTRAN FDD
5:NR

Allowed values:

SARA-R4 /LEXI-R4 - the parameter is not supported

Indicates the core network type the UE is connected to:

0:EPC
1: 5GCND

Allowed values:

SARA-R4 / LEXI-R4 - the parameter is not supported

* The command is not supported by SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02.
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7.23 Radio Policy Manager (RPM) activation +URPM

+URPM
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No NVM /OP No - +CME Error

7.23.1 Description

Activates or deactivates the Radio Policy Manager (RPM) feature for SIM cards not belonging to AT&T network
operator, where the feature is enabled by default.

Generally a UE can aggressively retry the registration procedure until it is successful and can behave similarly
if the PDP context activation procedure fails. This behavior may cause signaling overload and consequently
prolonged network outage. To avoid these scenarios and provide a more efficient access to the network,
the Radio Policy Manager (RPM) feature controls the number of network accesses per service type over a
fixed amount of time. For more details on the RPM feature see AT&T Device Requirements [224] and GSMA
Connection Efficiency [175].

Some network reject error causes require specific behaviors which the RPM feature does not alter (see the
3GPP TS 24.008 [85]).

r SARA-R4 /LEXI-R4
RPM can be configured also for SIM cards belonging to AT&T network operator, where the feature is not
enabled by default anymore.

7.23.2 Syntax

Type Syntax Response Example
Set AT+URPM=<mode> OK AT+URPM=1
OK
Read AT+URPM? +URPM: <mode> +URPM: 1
OK OK
Test AT+URPM="? +URPM: (list of supported <mode>s) +URPM: (0,1)
OK OK

7.23.3 Defined values

Parameter Type Description
<mode> Number Indicates the action to perform:
¢ O (factory-programmed value): RPM feature deactivated
¢ 1: RPM feature activated
The factory-programmed value depends on the series module:
¢ SARA-R4 /LEXI-R4 - see Mobile Network Operator profiles

7.23.4 Notes
SARA-R4 / LEXI-R4

* If enabled by the selected MNO profile factory-programmed configuration (for more details, see Mobile
Network Operator profiles) do not change the RPM algorithm enabling status.
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7.24 Purging of temporary mobile identities after SIM refresh
+UDCONF=56

+UDCONF=56

Modules SARA-R422-01B SARA-R422M10S SARA-R422S-01B LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No NVM No - +CME Error

7.24.1 Description

Configures the cleaning of network provided temporary mobile identities used for NAS signaling after the
occurrence of a SIM refresh of Type UICC Reset or NAA Session Reset.

75 Thecommand is persistent and requires a reboot to be stored to the NVM.

7.24.2 Syntax

Type Syntax Response Example
Set AT+UDCONF=56,<purge_identities_ OK AT+UDCONF=56,0
enabled> OK
Read AT+UDCONF=56 OK +UDCONF: 56,<purge_identities_
enabled>
OK

7.24.3 Defined values

Parameter Type Description
<purge_identities_  Number Allowed values:
enabled> «  0: purging of temporary mobile identities not enabled

e 1:purging of temporary mobile identities enabled

* 2:purging of EPS location information (EPSLOCI) in NV
The allowed values are:

¢ SARA-R4/LEXI-R4 - O (factory-programmed value), 1, 2

7.24.4 Notes
SARA-R4 /LEXI-R4
* On the set command with <purge_identities_enabled> = 2 allows to clear the temporary mobile identites
both in the NVM and in the SIM card in a one-shot mode and requires a reboot (e.g. by +CFUN AT
command) or an AT+CFUN=0/AT+CFUN=1 cycle to trigger the reading of the updated files.
SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B

e The command is not supported by SARA-R422-01B-00, SARA-R422S-01B-00,
SARA-R422M10S-01B-00.

7.25 eDRX setting +CEDRXS

+CEDRXS

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full Yes NVM /OP No - +CME Error

7.25.1 Description

Configures the UEs extended discontinuous reception (eDRX) parameters. The command controls whether the
UE wants to apply the eDRX or not, as well as the requested eDRX cycle and paging time window values for
each specified type of radio access technology.

The set command also enables the +CEDRXP URC, that is issued on any change in the eDRX parameters, when
enabled by the network.
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The set command with <mode>=3 will disable the use of eDRX and reset all parameters to factory-programmed
values. Optional parameters are not provided in this form of command.

The read command returns the requested eDRX cycle and paging time window values. See the +CEDRXP URC
and the +CEDRXRDP AT command to see if eDRX is enabled by the network and retrieve the values assigned
by the network.

The parameters are omitted in the information text response to the read command when the eDRX is not
enabled on any RAT.

=r SARA-R4 /LEXI-R4
Deregister the module from the network to change the command setting. Issue AT+COPS=2 or AT
+CFUN=0 to deregister from network, issue the +CEDRXS command and reboot the module (by means of
the AT+CFUN=15 command) in order to apply the +CEDRXS settings.

r SARA-R4 / LEXI-R4
If the set command is issued and any of the optional parameters is omitted, the module applies the last
set values.

7.25.2 Syntax

Type Syntax Response Example
Set AT+CEDRXS=[<mode>[,<AcT_ OK AT+CEDRXS=1,4,"0101","0101"
type>[,<Requested_eDRX_ OK
cycle>[,<Requested_paging_time_
window>1]1]
Read AT+CEDRXS? +CEDRXS: [<AcT_type>, +CEDRXS: 4,"0101","0001"
<Requested_eDRX_cycle>, OK
<Requested_paging_time_window>

[.]

[+CEDRXS: <AcT_type>,
<Requested_eDRX_cycle>,
<Requested_paging_time_
window>]]

OK

Test AT+CEDRXS="? +CEDRXS: (list of supported +CEDRXS: (0-3),(3,4,5),("0000"-
<mode>s),(list of supported "1111"),("0000"-"1111")
<AcT_type>s),(list of supported OK
<Requested_eDRX_cycle>s),(list
of supported <Requested_paging_
time_window>s)

OK

URC +CEDRXP: <AcT_type>|[, +CEDRXP: 4,"1010","1001","1101"
<Requested_eDRX_cycle>][,
<Assigned_eDRX_cycle>|[,
<Assigned_paging_time_window>]]]

7.25.3 Defined values

Parameter Type Description
<mode> Number Indication to disable or enable the use of eDRX in the UE. Allowed values:
¢ O (default and factory-programmed value): use of eDRX disabled
¢ T:use of eDRX enabled
e 2:enable the use of eDRX and enable the +CEDRXP URC
* 3: disable the use of eDRX and reset all other parameters for eDRX to factory-
programmed values
Allowed values:
* SARA-R4/LEXI-R4-0,1, 2, 3. <mode>=3 behaves like <mode>=0
<AcT_type> Number Indicates the type of access technology:
¢ 2:GPRS/eGPRS
¢ 4:E-UTRAN (WB-S1mode)
¢ 5:E-UTRAN (NB-S1mode)
Allowed values:

UBX-17003787 - R29 7 Network service Page 85 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

Parameter Type Description
¢ SARA-R410M-02B/SARA-R410M-83B -4, 5
¢ SARA-R410M-52B/SARA-R410M-63B / SARA-R410M-73B - 4
¢ SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S /

LEXI-R4-2,4,5
<Requested_eDRX_ String See <Requested_eDRX_cycle>.
cycle>
<Assigned_eDRX_  String See <Assigned_eDRX_cycle>.
cycle>
<Requested_paging_ String See <Requested_paging_time_window>.
time_window>
<Assigned_paging_ String See <Assigned_paging_time_window>.

time_window>

7.25.4 Notes

SARA-R4 /LEXI-R4
* The <mode> and <AcT_type> parameters are mandatory in set command.

* <mode>=3is not supported. To reset all the eDRX parameters to factory-programmed values, follow the
procedure described in the +tUMNOPROF AT command description.

* The +CEDRXP URC enabling by means of the AT+CEDRXS=2,<AcT_type> commands is not stored in
NVM. Issue AT+CEDRXS=2,<AcT_type> to enable the +CEDRXP URC after each power cycle.

SARA-R410M / SARA-R412M
* The <Requested_paging_time_window> parameter is not supported in the read command. Use the
+CEDRXP URC or the +CEDRXRDP command to retrieve the <Requested_eDRX_cycle>, the <Assigned_
eDRX_cycle_value> and the <Assigned_paging_time_window>.
¢ The test command response is +CEDRXS: (0-3),<AcT-type(2-5)>,<Requested_eDRX_value(0-15) in
bits>,<Requested_PTW_value(0-15) in bits>.
SARA-R410M-02B / SARA-R412M

¢ On SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02, SARA-R412M-02B-00,
SARA-R412M-02B-01, SARA-R412M-02B-02 the <Requested_paging_time_window> parameter
cannot be set by means of the set command.

SARA-R410M-52B
* The <Requested_paging_time_window> parameter cannot be set by means of the set command.

7.26 eDRXread dynamic parameters +CEDRXRDP

+CEDRXRDP

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No No No - +CME Error

7.26.1 Description

Provides the information if eDRX is enabled by the network or not. If the eDRX is enabled by the network,
the command also provides the requested eDRX cycle value to be allocated to the UE (<Requested_eDRX_
cycle>), the assigned eDRX cycle value (<Assigned_eDRX_cycle>) and the assigned paging time window value
(<Assigned_paging_time_window>) for the latest valid radio access technology (<AcT_type>). If the eDRX is
disabled, the +CEDRXRDP: O information text response is returned.

7.26.2 Syntax

Type Syntax Response Example
Action AT+CEDRXRDP +CEDRXRDP: <AcT_type>[, +CEDRXRDP: 5,"0010","1110","0101"
<Requested_eDRX_cycle>, OK
<Assigned_eDRX_cycle_value>,
<Assigned_paging_time_window>]
OK
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Type Syntax Response Example
Test AT+CEDRXRDP="? OK

7.26.3 Defined values

Parameter Type Description
<AcT_type> Number Indicates the type of radio access technology:
¢ 0:use of eDRX disabled
¢ 2:GSM (A/Gb mode)
¢ 4:E-UTRAN (WB-S1mode)
¢ 5:E-UTRAN (NB-S1mode)
Allowed values:
¢ SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B -0, 4
¢ SARA-R410M-02B /SARA-R410M-83B -0, 4,5
¢ SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S /
LEXI-R4-0,2,4,5

<Requested_eDRX_ String See <Requested_eDRX_cycle>.

cycle>

<Assigned_eDRX_  String See <Assigned_eDRX_cycle>.

cycle>

<Assigned_paging_ String See <Assigned_paging_time_window>.

time_window>

7.27 Set MNO profile +tUMNOPROF

+UMNOPROF

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
partial Yes NVM No - +CME Error

7.27.1 Description

Automatically configures the module to be compliant to the requirements of various Mobile Network
Operators.

Follow this procedure to properly set up the configuration:
* Deregister the module from the network (issue AT+CFUN=0 or AT+COPS=2 command)
* Issue AT+UMNOPROF=<MNO>
o SARA-R4/LEXI-R4 - the read command will return <MNO>=0 (undefined) until the next reboot.
* To apply the new configuration reboot the module
o SARA-R4/LEXI-R4-by means of the AT+CFUN=15 AT command. If <MNO>=1(SIM ICCID select), reboot
the module twice to apply the MNO profile configuration.
After setting a new MNO profile, the module reconfigures the MNO specific settings, e.g. the PDP context
settings (e.g. APN of the initial EPS bearer).

r SARA-R410M-02B / SARA-R410M-52B / SARA-R412M
On SARA-R410M-02B-00, SARA-R410M-52B-00, SARA-R412M-02B-00 and SARA-R412M-02B-01 if
<MNO>=1(SIM ICCID select), it is not necessary to reboot the module the second time. Immediately after
issuing the AT+CFUN=15 command the proper MNO profile configuration is applied.

r SARA-R4 /LEXI-R4
Changing the Mobile Network Operator (MNO) profile with the +UMNOPROF AT command overwrites
some AT command settings and applies the default MNO profile values. For the list of AT commands
affected by +UMNOPROF AT command, see Mobile Network Operator profiles.

Follow this procedure to restore the profile factory-programmed configuration:

¢ SARA-R410M/SARA-R412M - Set a different profile than the current one and then set the the profile back
to the original. Reboot the module (AT+CFUN=15) to make the change effective.

* SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - Set the <MNO> parameter to
the currently selected profile and reboot the module (AT+CFUN=15) to make the change effective
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r SARA-R4 / LEXI-R4

The version of the MNO profiles can be displayed by issuing the set command AT+UMNOPROF=,1 and
then the test command AT+UMNOPROF=?. The MNO profile version will be displayed after each profile
in the list. AT+UMNOPROF=,0 restores the default response syntax of the test command.

u-blox cellular modules are certified according to all the capabilities and options stated in the Protocol
Implementation Conformance Statement document (PICS) of the module. The PICS, according to 3GPP TS
51.010-2 [118], 3GPP TS 34.121-2 [119], 3GPP TS 36.521-2 [140] and 3GPP TS 36.523-2 [141], is a statement of the
implemented and supported capabilities and options of a device. If the user changes the command settings
during the certification process, the PICS of the application device integrating a u-blox cellular module must
be changed accordingly.

7.27.1.1 SARA-R4 SIMICCID selection

If the <MNO> parameter is set to 1(SIM ICCID select), the mobile network operator profile is selected according

to the recognized SIM Issuer Identifier Number (IIN). If the SIM IIN does not match any allowed <MNO>, after

the reboot:

e SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B - the global profile (<MNO>=90) configuration is
applied.

¢ SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B - the last valid <MNO> remains active and is
consequently shown by the <MNO_detected> parameter.

* SARA-R410M-02B / SARA-R410M-52B / SARA-R412M - the undefined profile (<MNO>=0) configuration is
applied.

r SARA-R410M / SARA-R412M
For more details on the recognized SIM IINs ranges, see the SARA-R41application development guide [30].

SARA-R410M-63B

If a SoftBank or a NTT DoCoMo SIM is inserted the mobile network operator profile (<MNO>) is
automatically set according to the SIM. After that, if the mobile network operator profile (<MNO>) is set
to a value not matching the SIM, the MT enters minimum functionality (+CFUN: O); it is not possible
to restore the MT to full functionality (+CFUN: 1), until the mobile network operator profile is not set
according to the SIM.

y

If the SIM is not inserted, the last valid <MNO> remains active and is consequently shown by the <MNO_
detected> parameter.

7.27.2 Syntax

Type Syntax Response Example
Set AT+UMNOPROF=<MNO>[,<reset>, OK AT+UMNOPROF=1,0,1
<urc_notification_enabled>]
OK
Read AT+UMNOPROF? +UMNOPROF: <MNO>[,[<MNO_ +UMNOPROF: 3
detected>],<reset>,<urc_ OK

notification_enabled>]

OK
SARA-R4 / LEXI-R4
Test AT+UMNOPROF="? +UMNOPROF: +UMNOPROF:

<MNO_1>: supported MNO_1name 0: SW default
<MNO_2>: supported MNO_2 name 1: SIM ICCID select

6: China Telecom
<MNO_n>: supported MNO_n name 100: Standard Europe
OK 4: Telstra

5: T-Mobile US

19: Vodafone

3: Verizon

31: Deutsche Telekom

OK
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Type Syntax Response Example
URC +UMNOPROF: <MNO>,<MNO_ +UMNOPROF: 1,2
detected>

7.27.3 Defined values

Parameter Type

Description

<MNO> Number

Mobile Network Operator (MNO) profile:
¢ 0O:undefined /regulatory. For more details, see Notes.
¢ 1. SIMICCID/IMSI select

e 2:AT&T
e 3:Verizon
e 4A:Telstra

¢ 5:T-Mobile US

e 6:China Telecom

e 8:Sprint

e 13:Telefonica

¢ 19:Vodafone

¢ 20:NTT DoCoMo

e 21 Telus

e 28:SoftBank

¢ 31: Deutsche Telekom
e 32:US Cellular

e 33:VIVO

e 38:LGU+
¢ 39:SKT

e 41:KDDI

* 43:Rogers

e 44:Claro Brasil

e 45:TIM Brasil

* 46:0range France

e A47:Bell

¢ 90:global

¢ 100: standard Europe

e 101: standard Europe No-ePCO. The factory-programmed configuration of this
profile is the same of the standard Europe profile (<MNO>=100), but the ePCO is
disabled.

¢ 102: standard JP (global)

e 198: AT&T 2-4-12. The factory-programmed configuration of this profile is the same
of the AT&T profile (<MNO>=2), but the LTE band 5 is disabled.

¢ 199: Generic voice capable AT&T

e 201: GCF-PTCRB. This profile is meant only for conformance testing.

e 206: FirstNet

Allowed values depend on the module series:

¢ SARA-R422-01B/SARA-R422M10S /SARA-R422S-01B -2, 3,19, 31,46, 90 (factory-
programmed value), 100, 201, 206

e LEXI-R4-1,19, 31, 46, 90 (factory-programmed value), 100, 201

¢ SARA-R422-00B / SARA-R422M8S / SARA-R4225-00B - 1, 19, 31, 46, 90 (factory-
programmed value), 100, 201

¢ SARA-R410M-63B-0, 1, 20, 28 (factory-programmed value), 102

* SARA-R410M-73B -0, 1, 38, 39 (factory-programmed value)

* SARA-R410M-83B -0, 1, 4 (factory-programmed value), 100, 101

¢ SARA-R412M - 0 (factory-programmed value), 1, 2,19, 31, 33, 44, 45, 46,100, 101,198

¢ SARA-R410M-52B - O (factory-programmed value), 1, 2, 3, 198

* SARA-R410M-02B - O (factory-programmed value), 1, 2, 3, 4, 8, 19, 21, 31, 33, 43, 44,
45, 46,100, 101, 198, 206

79  SARA-R4I0M-73B
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On SARA-R410M-73B-01 the allowed Mobile Network Operator (MNO) profiles
are: 0, 1, 39 (factory-programmed value).
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Parameter Type Description
On SARA-R410M-73B-00 the allowed Mobile Network Operator (MNO) profiles
are: 0, 1, 20, 28, 39 (factory-programmed value).

¥  SARA-R410M-63B
On SARA-R410M-63B-00 the allowed Mobile Network Operator (MNO) profiles
are: 0, 1, 20, 28 (factory-programmed value), 39.

:__"f SARA-R412M
On SARA-R412M-02B-02 the allowed Mobile Network Operator (MNO) profiles
are: O (factory-programmed value), 1,19, 31, 100, 101.
On SARA-R412M-02B-01 the allowed Mobile Network Operator (MNO) profiles
are: O (factory-programmed value), 1, 2, 5, 19, 31, 100.
On SARA-R412M-02B-00 the allowed Mobile Network Operator (MNO) profiles
are: O (factory-programmed value), 1, 19, 31, 100.

F SARA-R410M-52B
On SARA-R410M-52B-00, SARA-R410M-52B-01 the allowed Mobile Network
Operator (MNO) profiles are: O (factory-programmed value), 1, 2, 3.

::? SARA-R410M-02B
On SARA-R410M-02B-02 the allowed Mobile Network Operator (MNO) profiles
are: O (factory-programmed value), 1, 2, 3, 19, 21, 31,100, 101, 198.
On SARA-R410M-02B-01 the allowed Mobile Network Operator (MNO) profiles
are: O (factory-programmed value), 1,2, 3, 4, 5, 6, 8, 19, 21, 31, 100.
On SARA-R410M-02B-00 the allowed Mobile Network Operator (MNO) profiles
are: O (factory-programmed value), 1,2, 3,4, 5, 6.
<MNO_detected> Number If <MNO>=1(SIM ICCID/IMSI select) and the SIM is inserted, it specifies the <MNO>
value that matches the SIM Issuer Identifier Number (IIN) or the <MNO> retrieved by
the IMSI and that is actually applied.
<reset> Number Configure the automatic reset. Allowed values:
¢ 0O:the automatic reset is disabled; the user shall reboot the module by itself
¢ 1:the automatic reset is enabled
It must be issued only if <MNO>=1.
<urc_notification_  Number Configure the URC notification. Allowed values:
enabled> * 0:URCis not issued if the <MNO_detected> value changes
* 1:URCisissued any time the <MNO_detected> value changes
It must be issued only if <MNO>=1.

7.27.4 Notes

* The standard Europe profile should be used as the basis for all other MNOs in Europe outside of Vodafone
and Deutsche Telekom. However, there may be changes that need to be applied to the module for proper
operation with any given European MNO such as attach type, RAT preference, band selection, etc. Please
consult with the preferred network provider.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* ThePIN insertion is not mandatory before the command execution.
* The <reset>, <urc_notification_enabled> parameters are not supported.

SARA-R410M / SARA-R412M
* If <MNO>=0 the profile selected is undefined.
* The <reset>, <urc_notification_enabled> parameters are not supported.
SARA-R410M-02B / SARA-R410M-52B / SARA-R412M
e The <MNO_detected> parameter is not supported.
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7.28 Band selection bitmask +UBANDMASK

+UBANDMASK

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full Yes NVM /OP No - +CME Error

7.28.1 Description

Sets the supported LTE /NB-loT / GSM bands for different Radio Access Technologies (RATs). The LTE bands
supported are set by means of bitmasks where each bit in an 64 bit integer corresponds toa LTE /NB-loT band
(where supported). The GSM bands supported are set by means of a bitmask where specific bits correspond
to 850 /900 /1800 /1900 bands.

iy See the corresponding module data sheet for the bands and RATs supported by each module.

7P  SARA-R4/LEXI-R4
Reboot the module (AT+CFUN=15) to make the setting effective.

r u-blox cellular modules are certified according to all the capabilities and options stated in the Protocol
Implementation Conformance Statement document (PICS) of the module. The PICS, according to 3GPP
TS 51.010-2 [118], 3GPP TS 34.121-2 [119], 3GPP TS 36.521-2 [140] and 3GPP TS 36.523-2 [141], is a
statement of the implemented and supported capabilities and options of a device. If the user changes
the command settings during the certification process, the PICS of the application device integrating a
u-blox cellular module must be changed accordingly.

iy SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B /
SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
In compliance with GCF/PTCRB certification and/or mobile network operator specifications, this
command may be disabled for certain mobile network operator profiles. For more details, see
+UMNOPROF AT command.

7.28.2 Syntax

Type Syntax Response Example

Set AT+UBANDMASK=<RAT>, OK AT+UBANDMASK=0,2074
<bitmask1>[,<bitmask2>] OK

Read AT+UBANDMASK? +UBANDMASK: <RAT>, +UBANDMASK: 0,168761503,1,

<bitmask1>[,<bitmask2>][,<RAT>, 168761503
<bitmaskl1>[,<bitmask2>][,<RAT>, OK
<bitmask1>]]
OK

Test AT+UBANDMASK="? +UBANDMAGSK: (list of the +UBANDMASK: (0-1),0
supported <RAT>s),<bitmask1>, xfEFfFFEEfffEeefff, Oxfefffffrrffffef
<bitmask2> OK

OK

7.28.3 Defined values

Parameter Type Description
<RAT> Number Indicates the Radio Access Technology (RAT):
¢ O:LTECatM1
¢  T:NB-loT
e 2:GSM
Allowed values:
¢ SARA-R422/SARA-R422M10S / SARA-R422M8S / SARA-R422S /LEXI-R4-0, 1,2
¢ SARA-R410M-02B / SARA-R410M-83B / SARA-R412M - 0, 1
¢ SARA-R410M-52B/ SARA-R410M-63B / SARA-R410M-73B -0

<bitmask1> Number Depending on the <RAT> parameter value, configures the bitmask for LTE or GSM
bands. When <RAT>=0 (LTE Cat M1) or <RAT>=1(NB-loT), it indicates the bandmask
for LTE bands 1through 64. Each bit enables/disables a band:
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Parameter Type Description
¢ BitO:band1
e Bit1:band?2
e Bit2:band 3
¢ Bit3:band4
¢ Bit63:band 64
The factory-programmed value for LTE-M bands is:
¢ SARA-R4 /LEXI-R4 - see Mobile Network Operator profiles

The factory-programmed value for NB-loT bands is:
¢ SARA-R4 /LEXI-R4 - see Mobile Network Operator profiles

When <RAT>=2 (GSM), it indicates bandmask for GSM bands 800 /900 /1800 /1900.
The following bit enables/disables a band:

e Bit7:DCS 1800

* Bit8:EGSM 900
¢ Bit19: GSM 850
¢ Bit21: PCS 1900

If any other bit of the bitmask is set to 1, the module return an error result code is
issued.

<bitmask2> Number When <RAT>=0 (LTE Cat M1) or <RAT>=1(NB-loT), it indicates the bandmask for LTE
bands 65 through 128. Each bit enables/disables a band:
¢ Bit0: band 65
¢ Bit1:band 66
e Bit2:band 67
¢ Bit3:band 68
¢ Bit63:band 128
The default value is O (all bands from 65 to 128 disabled).
If <RAT>=2 (GSM) the parameter is not supported.

7.28.4 Notes

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* Theread command always returns the <bitmask2> parameters for <RAT>=0 (LTE Cat M1) and <RAT>=
1(NB-IoT).
* The test command response is in decimal integer format (as it is the read command response and
input parameters configured by the set command), e.g. +tUBANDMASK: (0-2),18446744073709551615,
18446744073709551615

7.29 Device service domain configuration +USVCDOMAIN

+USVCDOMAIN

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full Yes NVM /OP No - +CME Error

7.29.1 Description

Configures the service domain (CS/PS) upon network attach.

r Setting the Mobile Network Operator (MNO) profile with the +UMNOPROF AT command will overwrite
this setting.

iy Reboot the module in order to apply the new settings.
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7.29.2 Syntax

Type Syntax Response Example
Set AT+USVCDOMAIN=<domain>[, OK AT+USVCDOMAIN=2
<voice_domain_preference>[,<ue_

usage_setting>]] OK
Read AT+USVCDOMAIN? +USVCDOMAIN: <domain>[,<voice_ +USVCDOMAIN: 2,1,1
dom.ain_preference>[,<ue_usage_ OK
setting>]]
OK
Test AT+USVCDOMAIN="? +USVCDOMAIN: (list of +USVCDOMAIN: (0-2),(0-4),(0-1)
supported <domain>s),(list OK

of supported<voice_domain_
preference>s),(list of supported<ue_
usage_setting>s)

OK
7.29.3 Defined values
Parameter Type Description
<domain> Number Service domain:
¢ 0:CSonly
¢ 1:PSonly

¢ 2 (factory-programmed value): CS/PS combined
Allowed values:
* SARA-R4/LEXI-R4-0,1,2

<voice_domain_ Number Voice domain preference |IE configuration. The parameter setting is ignored if
preference> <domain>=0. Allowed values:

¢ O (factory-programmed value): IE not present

e 1:PSonly

e 2:CSonly

e 3:CS preferred
e 4:PS preferred
Allowed values:
e SARA-R4/LEXI-R4-0,1
<ue_usage_setting> Number Voice domain preference UE usage setting configuration. The parameter setting is
ignored if <domain>=0 or if <voice_domain_preference>=0. Allowed values:
* 0O:voice centric
¢ 1 (factory-programmed value): data centric

7.29.4 Notes

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
*  On NB-loT RAT, if +UCFGCIOT: 2,1 ("SMS only" enabled) the UE sends an EPS only attach request to the
network even if <domain>=2.
SARA-R410M / SARA-R412M
* ThePIN insertion is not mandatory before the command execution.

SARA-R412M
e The <voice_domain_preference> and <ue_usage_setting> parameters are not supported by
SARA-R412M-02B-00, SARA-R412M-02B-01, SARA-R412M-02B-02.
SARA-R410M-02B
* Thecommand is not supported by SARA-R410M-02B-00.
e The <voice_domain_preference> and <ue_usage_setting> parameters are not supported by
SARA-R410M-02B-01, SARA-R410M-02B-02.
SARA-R410M-52B
* The <voice_domain_preference> and <ue_usage_setting> parameters are not supported.
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7.30 Modem features customization +UDCONF=92

+UDCONF=92

Modules SARA-R422-01B SARA-R422M10S SARA-R422S-01B LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No NVM /OP No - +CME Error

7.30.1 Description

Configures several customizations available in modem FW. Depending on the <item> value different setting

can be configured:
e 2:

relaxed monitoring configuration. The feature allows to reduce power consumption by enabling

measurements only for neighboring cells whose signal level is close to that of the serving cell.
* 3:NASrelease compliance configuration. The feature allows to set the NAS release behaviour of the module.

* b5:"SMS only" retry attempts configuration. The feature allows to configure the number of TAU attempts
after registration has been successful for "EPS only" and has failed for "SMS only".

e 8:PLMN manual mode exception configuration. This feature allows manual selection of EHPLMN or HPLMN
when the selected PLMN is not available.

* 9:SIB2read timer configuration. This feature allows to change the maximum wait timer for SIB2 acquisition;
at timeout, a new candidate cell is considered for cell selection.

e 19: AS RAI configuration. The feature allows to enable / disable Access Stratum Release Assistance

Indication (AS RAI) feature.

e 20:CMM enabling / disabling. The feature allows to disable the relevant FGl and RRC capabilities.
* 50:SIM boot delay time configuration. The feature allows to delay the initialization of SIM card. It is a helpful

tool in debugging.

iy Reboot the module to apply the new configuration.
7.30.2 Syntax
Type Syntax Response Example
Generic syntax
Set AT+UDCONF=92,<item>, OK AT+UDCONF=92,2,1
<paraml>[,param2] OK
Read AT+UDCONF=92,<item>[, +UDCONF: 92,<item>,<param1>[, AT+UDCONF=92,2

<parami>]

Relaxed monitoring feature

Set AT+UDCONF=92,2,<relaxed_
monitoring>[,<cell_monitoring_
cutoff_threshold>]

Read AT+UDCONF=92,2

NAS release compliance

Set AT+UDCONF=92,3,<nas_release_
compliance>

Read AT+UDCONF=92,3

"SMS only" retry attempts

Set AT+UDCONF=92,5,<num_retries>

Read AT+UDCONF=92,5
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<param2>]

OK

OK

+UDCONF: 92,2,<relaxed_
monitoring>,<cell_monitoring_
cutoff_threshold>

OK

OK

+UDCONF: 92,3,<nas_release_
compliance>

OK

OK

+UDCONF: 92,5,<num_retries>
OK

7 Network service

+UDCONF: 92,2,1,6
OK

AT+UDCONF=92,2,1,6
OK
AT+UDCONF=92,2
+UDCONF:92,2,1,6
OK

AT+UDCONF=92,3,4

OK
AT+UDCONF=92,3

+UDCONF:92,3,4
OK

AT+UDCONF=92,5,0

OK
AT+UDCONF=92,5

+UDCONF:92,3,4
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Type Syntax Response Example
OK
PLMN manual mode exception feature
Set AT+UDCONF=92,8,<man_mode_ OK AT+UDCONF=92,8,1
exception> OK
Read AT+UDCONF=92,8 +UDCONF: 92,8,<man_mode_ AT+UDCONF=92,8
exception> +UDCONF: 92,81
OK oK
SIB2 read timer configuration
Set AT+UDCONF=92,9,<sib2_tmr> OK AT+UDCONF=92,9,20000
OK
Read AT+UDCONF=92,9 +UDCONF: 92,9,<sib2_tmr> AT+UDCONF=92,9
OK +UDCONF: 92,9,10000
OK
AS RAI
Set AT+UDCONF=92,19,<as_rai_r14>[, OK AT+UDCONF=92,19,0
<as_rai_catm_tmr>[,<as_rai_nb_
OK
tmr>]]
Read AT+UDCONF=92,19 +UDCONF: 92,19,<as_rai_r14>[,<as_ AT+UDCONF=92,19
rai_catm_tmr>[,<as_rai_nb_tmr>]] +UDCONF: 92,19.1
OK oK
CMM enabling / disabling
Set AT+UDCONF=92,20,<CMM_enable> OK AT+UDCONF=92,20,0
OK
Read AT+UDCONF=92,20 +UDCONF: 92,20,<CMM_enable> AT+UDCONF=92,20
OK +UDCONF: 92,20,1
OK
SIM boot delay configuration
Set AT+UDCONF=92,50,<SIM_boot_ OK AT+UDCONF=92,50,20
delay> OK
Read AT+UDCONF=92,50 +UDCONF: 92,50,<SIM_boot_delay> AT+UDCONF=92,50
OK +UDCONF: 92,50,20
OK
7.30.3 Defined values
Parameter Type Description
<item> Number Modem customization. Allowed values:

e 2:Relaxed monitoring feature

¢ 3:NAS release compliance

¢ 5:"SMS only" retry attempts

¢ 8:PLMN manual mode exception feature

e 9:SIB2 read timer configuration

* 19: AS RAIl configuration

¢ 20: Connected Mode Mobility (CMM) enabling / disabling

e 50: SIM boot delay configuration

Allowed values:

* SARA-R422/SARA-R422M10S / SARA-R422S / LEXI-R4 - 50
* SARA-R422-01B/SARA-R422M10S / SARA-R422S-01B -5, 19, 20
¢ LEXI-R4-5,9,19,20

= SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S
On SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00
<item>=20 is not supported.
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Parameter

Type

Description

<relaxed_
monitoring>

<man_mode_
exception>

<sib2_tmr>

<cell_Monitoring_
cutoff_threshold>

<nas_release_
compliance>

<num_retries>

<as_rai_r14>

<as_rai_catm_tmr>

<as_rai_nb_tmr>

<CMM_enable>

<SIM_boot_delay>

UBX-17003787 - R29
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Number

Number

Number

Number

Number

Number

Number

Number

Number

Number

Number

Enables/disables the relaxed monitoring feature. Allowed values:

¢ O (factory-programmed value): feature disabled

e 1:feature enabled

Enables/disables the PLMN manual mode exception feature. Allowed values:

¢ O (factory-programmed value): feature disabled

¢ 1:feature enabled

SIB2 maximum read timer value in milliseconds. The range goes from 320 to 60000.

The special value 65535 allows to restore the platform default value (40000 ms). For

the complete list of the factory-programmed values, see Mobile Network Operator

profiles.

Sets the user defined cell monitoring cutoff threshold. This value will be effective

when the network does not provide the value. Allowed values:

¢ O (default and factory-programmed value): 0 dBm

* 6:6 dBm cell monitoring cutoff threshold

¢ 9:9dBm cell monitoring cutoff threshold

¢ 12:12 dBm cell monitoring cutoff threshold

¢ 15:15 dBm cell monitoring cutoff threshold

Sets the UE NAS behavior's release version. Allowed values:

¢ 3:UE behaves as 3GPP compliance release 7. Above release version will not work.

¢ 4 (factory-programmed value): UE behaves as 3GPP compliance release 10. Above
release version will not work

Sets the number of retries to do when attach is accepted by the network but without

the "SMS only" flag. The range goes from O to 4. The factory-programmed value is 4.

Enables/disables the AS RAI (Access Stratum Release Assistance Indication) feature:

¢ O:disabled

* Jl:enabled

For the complete list of the factory-programmed values, see Mobile Network

Operator profiles.

Configures the LTE Cat-M timer value with EFS files. The range goes from O (default

value) to 65535 (factory-programmed value), where 65535 means EFS file is deleted

and the module default configuration is applied. If the parameter is omitted in the set

command, its value is not changed. For the complete list of the factory-programmed

values, see Mobile Network Operator profiles.

=r SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S

On SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00 the
parameter is not supported.

Configures the NB1 timer value configuration with EFS files. The range goes from O
(default value) to 65535 (factory-programmed value), where 65535 means EFS file is
deleted and the module default configuration is applied. If the parameter is omitted
in the set command, its value is not changed. For the complete list of the factory-
programmed values, see Mobile Network Operator profiles.

= SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S

On SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00 the
parameter is not supported.

Enables/disables the UE capabilities required by the Connected Mode Mobility (CMM)
feature. Allowed values:

¢ O:disabled
¢ 1 (factory-programmed value): enabled

SIM boot delay time of UIM driver at boot in seconds. The range goes from O to 255.
The factory-programmed value is O.
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7.31 CloT capabilities configuration +UCFGCIOT

+UCFGCIOT
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No NVM /OP No - +CME Error

7.31.1 Description

Configures and queries several cellular IoT (CloT) EPS capabilities the UE indicates as supported in the ATTACH
and TRACKING AREA UPDATE request. If the <param> parameter is omitted in the set command, the device
returns the queried <op_code> configuration.

For the factory-programmed values, see Mobile Network Operator profiles.

7.31.2 Syntax

Type Syntax Response Example
Set AT+UCFGCIOT=<o0p_code>[, [+UCFGCIOT: <param>] AT+UCFGCIOT=1,0
<param>]
OK OK
Test AT+UCFGCIOT="? +UCFGCIOT: (list of supported <op_ +UCFGCIOT: (0,1,2,3,4,5)
code>s)
OK
OK

7.31.3 Defined values

Parameter Type Description
<op_code> Number Cellular loT (CloT) EPS capabilities to configure. Allowed values:
¢ 0:S1U data support
* 1:HC-CPCIOT
e 2:SMSonly
+ 3:ePCO
¢ 4:CE restriction
e b5:CP data backoff timer
<param> Number Enables / disables cellular IoT (CloT) EPS capabilities depending on <op_code> value:
* 0O:disabled
* J:enabled

7.32 CloT optimization configuration +CCIOTOPT

+CCIOTOPT

Modules SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B SARA-R422 SARA-R422M10S SARA-R422M8S
SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Response time Error reference
full No NVM /OP No - +CME Error

7.32.1 Description
Configures and queries which Cellular 10T (CloT) EPS optimizations the UE indicates as supported and

preferred in the ATTACH and TRACKING AREA UPDATE requests. The command also allows reporting of the
CloT EPS optimizations that are supported by the network.

The set command enables the +CCIOTOPTI URC, that is issued to indicate the supported CloT EPS
optimizations by the network.

r SARA-R4 / LEXI-R4
The command impacts only the NB-loT RAT functionality.
When enabled, the +CCIOTOPTIURC is issued if the network support for CloT EPS optimizations has been
changed to previous URC sent. The URC is alsoissued when activating the indication with AT+CCIOTOPT=
1, given that a valid value has been provisioned by the network.

iy SARA-R4 /LEXI-R4
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In compliance with GCF/PTCRB certification and/or mobile network operator specifications, this
command may be disabled for certain mobile network operator profiles. For more details, see
+UMNOPROF AT command.

=r SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
For more details on the CloT EPS capabilities, see the +UCFGCIOT AT command.

r SARA-R410M-63B / SARA-R410M-73B
Since NB-loT RAT is not supported, the command is not effective.

7.32.2 Syntax

Type Syntax Response Example
Set AT+CCIOTOPT=<n>[,<supported_ OK AT+CCIOTOPT=1,2,1
UE_opt>[,<preferred_UE_opt>]] OK

Read AT+CCIOTOPT? +CCIOTOPT: <n>,<supported_UE_ +CCIOTOPT: 0,3,1
opt>,<preferred_UE_opt> OK
OK

Test AT+CCIOTOPT="? +CCIOTOPT: (list of supported +CCIOTOPT: (0,1,3),(0-3),(0-2)
<n>s),(list of supported OK
<supported_UE_opt>s),(list of
supported <preferred_UE_opt>s)
OK

URC +CCIOTOPTI: <supported_Network_ +CCIOTOPTI: 1
opt>

7.32.3 Defined values

Parameter Type Description

<n> Number Enables or disables reporting of the +CCIOTOPTI URC.

¢ O:disable reporting
* T:enable reporting
e 3: disable reporting and reset the parameters for CloT EPS optimization to the
factory-programmed values
Allowed values:
¢ SARA-R4/LEXI-R4 - O (default value), 1
<supported_UE_ Number Indicates the UE's support for CloT EPS optimizations:
opt> * 0O:nosupport. Neither control plane nor user plane optimizations are supported
¢ T:support for control plane CloT EPS optimization
e 2:support for user plane CloT EPS optimization
e 3 (factory-programmed value): support for both control plane CloT EPS
optimization and user plane CloT EPS optimization
Allowed values:
¢ SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - 1,
3. Since NB-loT must support CP, if the parameter is set to O or 2, the module

returns anerrorresult code. For the factory-programmed value, see Mobile Network
Operator profiles.

¢ SARA-R410M -1, 3 (factory-programmed value). Since NB-loT must support CP, if
the parameter is set to O or 2, the module returns an error result code.
<preferred_UE_opt> Number Indicates the UE's preference for CloT EPS optimizations. Allowed values:
e 0O:no preference
* 1: preference for control plane CloT EPS optimization
e 2: preference for user plane CloT EPS optimization (it takes effect only if the
support for user plane CloT is configured)
¢ SARA-R410M - The factory-programmed value is 1.
¢ SARA-R422/SARA-R422M10S/SARA-R422M8S/SARA-R422S /LEXI-R4 - For the
factory-programmed value, see Mobile Network Operator profiles.
=r SARA-R4 / LEXI-R4
The <preferred_UE_opt> parameter cannot be set in contrast to the
<supported_UE_opt> parameter. If an inconsistent configuration is provided,
then the module returns an error result code.
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Parameter Type Description
<supported_ Number Indicates the network support for CloT EPS optimizations. Allowed values:
Network_opt> ¢ 0O:nosupport

¢ T:support for control plane CloT EPS optimization
e 2:support for user plane CloT EPS optimization

e 3:support for both control plane CloT EPS optimization and user plane CloT EPS
optimization

7.32.4 Notes
SARA-R4 /LEXI-R4
* The <n> parameter is not stored in NVM.
* If <preferred_UE_opt>=0 (no preference), the UE's preference is for control plane CloT EPS optimization.
* If the network assigns the control plane CloT EPS optimization to the module, a maximum of two
contexts can be activated on the NB-loT radio access technology by means of the +CGACT or +UPSD AT

commands. The limit is not applied if the network assigns the user plane CloT EPS optimization to the
module.

7.33 NB-loT band scan tuning +UDCONF=77

+UDCONF=77

Modules SARA-R410M-02B SARA-R410M-83B SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S
SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No NVM No - +CME Error

7.33.1 Description

Configures the algorithm used for the scan when in NB-loT RAT, allowing an optimized scan procedure in terms
of time and power consumption.

7.33.2 Syntax

Type Syntax Response Example
Set AT+UDCONF=77,<scan_scope> OK AT+UDCONF=77,1
OK
Read AT+UDCONF=77 +UDCONF: 77,<scan_scope> AT+UDCONF=77
OK +UDCONF: 77,2
OK

7.33.3 Defined values

Parameter Type Description
<scan_scope> Number Configures the NB-loT band scan SNR level restriction. The band scan is performed in
3 different levels:
¢ "level 0": good SNR
e "level 1": medium SNR
¢ "level 2": poor SNR

At the power-on, the module performs a system scan where all the three levels of
scan are applicable. This is followed by a band scan, where there is an option to
restrict the scan to level O, level 0 and 1, level O, 1, and 2 or level 2 only:

¢ O (factory-programmed value): preference not specified. Platform's default
behavior performs all level O, 1, and 2 scans
¢ T:level O scanonly
¢ 2:level 0 and1scans
e 3:level0,1,and 2 scans
* b5:level 2 scanonly
SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

If the GCF-PTCRB profile is set (+UMNOPROF: 201), the factory-programmed
valueis 1.
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7.33.4 Notes

SARA-R410M-02B / SARA-R412M

* The command is not supported by SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02,
SARA-R412M-02B-00, SARA-R412M-02B-01, or SARA-R412M-02B-02.

7.34 Retrieve coverage enhancement mode information
+CEINFO

+CEINFO
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No - +CME Error

7.34.1 Description

Configures the current coverage enhancement (CE) mode reporting; to enable the URC reporting, set the
<reporting> parameter to 1 (URC does not return any information about current coverage enhancement (CE)
level of the MT in the serving cell) or 3 (URC returns also the current coverage enhancement (CE) level of
the MT in the serving cell), where supported. The <reporting> parameter setting affects also the information
text response to the read command. The URCs cannot be both enabled at the same time. After enabling the
URC reporting, the +CEINFO URC is issued to return the current CE mode information: thereafter, if either
the parameter <CE_enabled> or <UE_state> or <downlink_repetition_factor> or <uplink_repetition_factor> or
<RSRP_value> or <CINR> or <CE_level> (if <reporting>=3) changes, a +CEINFO URC will be issued.

iy The URC enabled by means of <reporting>=1 can be disabled only setting <reporting>=0. Similary, the
URC enabled by means of <reporting>=3 can be disabled only setting <reporting>=2.

7.34.2 Syntax

Type Syntax Response Example
Set AT+CEINFO=<reporting> OK AT+CEINFO=1
OK
Read AT+CEINFO? If <reporting>=0or 1: +CEINFO: 1,1,R,8,32,-120,10
+CEINFO: <reporting>,<CE_ OK

enabled>,<UE_state>,<downlink_
repetition_factor>,<uplink_
repetition_factor>,<RSRP_value>,

<CINR>

OK

If <reporting>=2 or 3: +CEINFO: 3,1,R,8,32,-120,10,"ECL_0"
+CEINFO: <reporting>,<CE_ OK

enabled>,<UE_state>,<downlink_
repetition_factor>,<uplink_
repetition_factor>,<RSRP_value>,
<CINR>,<CE_level>

OK

Test AT+CEINFO="? +CEINFO: (list of supported +CEINFO: (0-3)
<reporting>s) OK
OK

URC If <reporting>=1: +CEINFO: 1,1,R,8,32,-120,10
+CEINFO: <reporting>,<CE_
enabled>,<UE_state>,<downlink_
repetition_factor>,<uplink_

repetition_factor>,<RSRP_value>,
<CINR>

If <reporting>=3: +CEINFO: 3,1,R,8,32,-120,10,"ECL_0"

+CEINFO: <reporting>,<CE_
enabled>,<UE_state>,<downlink_
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Type Syntax Response Example
repetition_factor>,<uplink_
repetition_factor>,<RSRP_value>,
<CINR>,<CE_level>

7.34.3 Defined values

Parameter Type Description
<reporting> Number Configure the +CEINFO URC and the information text response to the read
command. Allowed values:
¢ O (default value): disable the +CEINFO URC without <CE_level> reporting; the read
command response does not return the <CE_level> information.
* 1: enable the +CEINFO URC without <CE_level> reporting; the read command
response does not provide the <CE_level> information.
e 2: disable the +CEINFO URC with <CE_level> reporting; the read command
response returns the <CE_level> information.
¢ 3:enablethe +CEINFO URC with <CE_level> reporting; the read command response
returns the <CE_level> information.
Allowed values:
e SARA-R4/LEXI-R4-0,1
<CE_enabled> Number Indicates whether the serving cell supports CE mode A/B. Allowed values:
¢ 0:CE mode A/B disabled
¢ 1. CE mode A/B enabled

<UE_state> String UE state. Allowed values:

e lidle

¢ R:RACH

¢ C:connected to the network
<downlink_ Number Downlink repetition factor. The range goes from O to 65535, O if not known or
repetition_factor> detectable.

If the UE state is idle (KUE_state>=I) or RACH (<UE_state>=R), the downlink
repetition factor is set to mpdcch-NumRepetition according to current radio
condition (i.e. RSRP) and prach-ParametersListCE-r13 in SIB2 if access technology is
LTE-M.

If the UE state is connected (<UE_state>=C), the downlink repetition factor is set to
mpdcch-NumRepetition for the radio bearer if access technology is LTE-M.

For more details, see the 3GPP TS 36.331[136].

<uplink_repetition_ Number Uplink repetition factor. The range goes from O to 65535, O if not known or
factor> detectable.
If the UE state is idle (<UE_state>=l), the uplink repetition factor is set to
numRepetitionPerPreambleAttempt according to the current radio condition.

If the UE state is RACH (<UE_state>=R), the uplink repetition factor is set to
numRepetitionPerPreambleAttempt selected by UE.

If the UE state is RACH (<UE_state>=C), the uplink repetition factor is set to
repetition number for PUSCH if access technology is LTE-M.

For more details, see the 3GPP TS 36.331[136].

<RSRP_value> Number Current reference signal received power (RSRP) expressed in dBm. The range goes
from -140 dBm to -44 dBm, O if not known or not detectable.

<CINR> Number Carrier-to-interference and noise ratio (CINR) expressed in dBm. The range goes from
-23 dB to 40 dB, O if not known or not detectable.

<CE_level> String Current coverage enhancement (CE) level of the MT in the serving cell. For more

details about the coverage enhancement levels, see the 3GPP TS 36.331[136].
Allowed values depends on the module selected radio access technology:

e ForLTE Cat. M1:
o "ELC_0":coverage enhancement level O
o "ELC_1" coverage enhancement level 1
o "ELC_2": coverage enhancement level 2
o "ELC_3": coverage enhancement level 3
* ForNB-loT:
o "ELC_0":coverage enhancement level O
o "ELC_1" coverage enhancement level 1

UBX-17003787 - R29 7 Network service Page 101 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

Parameter Type Description
o "ELC_2": coverage enhancement level 2

If the coverage enhancement in the serving cell is not available, the "ECL_0" value is
returned.

7.35 Periodic search for higher priority PLMN +UHPPLMN

+UHPPLMN
Modules SARA-R422-01B SARA-R422M10S SARA-R422S-01B LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No NVM No - +CME Error

7.35.1 Description
Enables or disables the periodic background search for higher priority PLMN (HPPLMN).

By the <uhpplmn_timer> and <urc_mode> parameters the command overwrites the timer which triggers
periodic background search, and to enable or disable the URC sent when the search is triggered.

The read command:

* SARA-R4 / LEXI-R4 - returns the current HPPLMN search setting in the MT, the period of HPPLMN
search timer (<hpplmn_search_timer>) and the status of the HPPLMN search URC reporting (<urc_mode>)
parameters only when <mode>=1.

iy After issuing the set command to enable/disable the periodic search for HPPLMN, reboot the module (e.g.
by +CFUN AT command) to make the new setting effective.

7.35.2 Syntax

Type Syntax Response Example
Set AT+UHPPLMN=<mode>[, OK AT+UHPPLMN=1
<uhpplmn_timer>[,<urc_mode>]] OK
Read AT+UHPPLMN? +UHPPLMN: <mode>[,<hpplmn_ +UHPPLMN: 1,4320,0
search_timer>[,<urc_mode>]]
OK
OK
Test AT+UHPPLMN="? +UHPPLMN: (list of supported +UHPPLMN: (0,1),(1-14400),(0,1)
<mode>s),(list of supported OK
<uhpplmn_timer>s),(list of
supported <urc_mode>s)
OK
URC +UHPPLMN: <last_hpplmn_search_ +UHPPLMN: 120
timer>
7.35.3 Defined values
Parameter Type Description
<mode> Number Enable or disable the periodic search for HPPLMN.

Allowed values:

¢ 0O:disable the periodic search for HPPLMN.

¢ 1(factory-programmed value): enable the periodic search for HPPLMN according to
<uhpplmn_timer> parameter or according to the configuration in SIM file EFpp.mn
(see the 3GPP TS 31.102 [90] subclause 4.2.6) when <uhpplmn_timer> is omitted.

<uhpplmn_timer> Number The time period value to overwrite the timer used to schedule a periodic search for

higher priority PLMN. The value is in minutes.

By factory-programmed configuration no value is specified, so the configuration is

defined by the SIM file EFyppLun (see the 3GPP TS 31.102 [90] subclause 4.2.6).

Allowed range is 1-14400 (1 minute - 240 hours).

<urc_mode> Number Enable or disable the URC reporting of HPPLMN search.
Allowed values:

¢ O (factory-programmed value): disable the URC reporting of HPPLMN search.
¢ 1:enable the URC reporting of HPPLMN search.
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Parameter Type Description

<hpplmn_search_ Number The time period of the timer used to schedule a periodic search for higher priority

timer> PLMN. The value is in minutes.

<last_hpplmn_ Number The time period of the last expired timer used to schedule the periodic search for

search_timer> higher priority PLMN. The value is in seconds.

7.36 Network band scan status +USCANSTAT

+USCANSTAT

Modules SARA-R422-01B SARA-R422M10S SARA-R422S-01B LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No No No - +CME Error

7.36.1 Description

Enables/disables the current band scan status, type and device radio technology reporting; to enable the URC
reporting, set the <reporting> parameter to 1. After enabling the URC reporting, the +USCANSTAT URC is
issued to return the current band scan status and band scan type along with its radio technology information:
thereafter, if either the parameter <scan_state> or <scan_type> changes, a tUSCANSTAT URC will be issued.

7.36.2 Syntax

Type Syntax Response Example

Set AT+USCANSTAT=<reporting> OK AT+USCANSTAT=1
OK

Read AT+USCANSTAT? +USCANSTAT: <reporting>,<scan_ +USCANSTAT:1,7,1,1

state>,<scan_type>,<scanned_

act>[,<scanned_act>[,<scanned_ OK
act>]]
OK

Test AT+USCANSTAT="? +USCANSTAT: (list of supported +USCANSTAT: (0-1)
<reporting>s) OK
OK

URC +USCANSTAT: <scan_state>, +USCANSTAT:1,1,7
<scan_type>,<scanned_act>[,
<scanned_act>[,<scanned_act>]]

7.36.3 Defined values

Parameter Type Description

<reporting> Number Configure the +USCANSTAT URC. Allowed values:

¢ O (default value): disables the URC
* 1:enables the URC
<scan_state> Number Current RRC band scan state:
e O:scan started
* J:scanongoing
e 2:scan stopped

<scan_type> Number Current RRC band scan type:
¢ SARA-R4/LEXI-R4
o O:noscan
o 1:scan for PLMN search (see +COPS test command)
o 2:scan for backgorund PLMN search
o 3:scan for high priority PLMN search
o 4:scan for network cell search (see +UCFSCAN AT command)
o b5:scan for PCl list search
o 6:scan for PLMN selection triggered by user (see AT+COPS=1command)
o 7:scan for PLMN selection

Allowed values:
o SARA-R4/LEXI-R4:0,1,2,3,4,6,7
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Parameter Type Description
<scanned_act> Number Current access technology type:
¢ 0:GSM/GPRS/eGPRS
e 2:UMTS
¢ 3:LTE
e T:LTECatM1
¢ 8:NB-loT

¢ 9:GPRS/eGPRS

7.36.4 Notes
SARA-R4 /LEXI-R4
* URCs areonly issued at scan start and stop (<scan_state>=0 and <scan_state>=2).

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B

¢ On SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00 the AT command is not
supported.

7.37 Configure the network scan in out of service
+USCANCONF

+USCANCONF
Modules SARA-R422-01B SARA-R422M10S SARA-R422S-01B LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No NVM /OP No - +CME Error

7.37.1 Description
Configures the periodicity of the network scan in out of service.

=r After issuing the set command, reboot the module (e.g. by +CFUN AT command) or issue an AT
+CFUN=0/AT+CFUN=1 cycle to make the new setting effective.

7%  Theread command shows the current values.

7.37.2 Syntax

Type Syntax Response Example
Set AT+USCANCONF=<min_sleep_ OK AT+USCANCONF=30,60,15,10
timer>,<max_sleep_timer>,<timer_ OK
delta>,<reps_per_stage>
Read AT+USCANCONF? +USCANCONF: <min_sleep_timer>, +USCANCONF: 30,60,15,10
<max_sleep_timer>,<timer_delta>,

<reps_per_stage> oK
OK
Test AT+USCANCONF="? +USCANCONF: (list of supported +USCANCONF: (1-86400),(10-86400
<min_sleep_timer>s),(list of ),(0-21600),(1-30)
supported <max_sleep_timer>s), OK

(list of supported <timer_delta>s),
(list of supported <reps_per_

stage>s)
OK
7.37.3 Defined values
Parameter Type Description
<min_sleep_timer> Number The minimum OOS sleep timer in seconds.

Valid range: 1-86400. For the factory-programmed value, see Mobile Network
Operator profiles.

<max_sleep_timer> Number The maximum OOS sleep timer in seconds.
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Parameter Type Description
Valid range: 10-86400. For the factory-programmed value, see Mobile Network
Operator profiles.

<timer_delta> Number The delta between OOS sleep timers.
Valid range: 0-21600. For the factory-programmed value, see Mobile Network
Operator profiles.

<reps_per_stage> Number The repeat time of each stage.
Valid range: 1-30. For the factory-programmed value, see Mobile Network Operator
profiles.

7.37.4 Notes

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B
* The command is not supported by SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00.
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8 Devicelock

8.1 Enter PIN +CPIN

+CPIN
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No <10s +CME Error

8.1.1 Description

Enter PIN. If no PIN request is pending, the corresponding error code is returned. If a wrong PIN is given three
times, the PUK must be inserted in place of the PIN, followed by the <newpin> which replaces the old pin in
the SIM.

8.1.2 Syntax

Type Syntax Response Example
Set AT+CPIN=<pin>[,<newpin>] OK AT+CPIN="0933"
OK
Read AT+CPIN? +CPIN: <code> +CPIN: SIM PIN
OK OK
Test AT+CPIN="? OK

8.1.3 Defined values

Parameter Type Description
<pin>, <newpin> String 4-to-8 characters long string of decimal digits.

If only PIN is required, <newpin> is not to be entered.
If PUK is required, <pin> must be the PUK and <newpin>, the new PIN code, must be
entered as well.
<code> String ¢ READY: MT is not pending for any password
¢ SIMPIN: MT is waiting SIM PIN to be given
e SIM PUK: MT is waiting SIM PUK to be given
* SIMPIN2: MT is waiting SIM PIN2 to be given
¢ SIM PUK2: MT is waiting SIM PUK2 to be given
¢ PH-NET PIN: MT is waiting network personalization password to be given

e PH-NETSUB PIN: MT is waiting network subset personalization password to be
given

* PH-SP PIN: MT is waiting service provider personalization password to be given
* PH-CORP PIN: MT is waiting corporate personalization password to be given
¢ PH-SIM PIN: MT is waiting phone to SIM/UICC card password to be given

8.1.4 Notes

* The command needs the SIM module to work correctly
* If PINis not inserted the following situation can occur:

Command Response

AT+CMEE=2 OK

AT+COPS=0 +CME ERROR: SIM PIN required
AT+CMEE=0 OK

AT+COPS=0 ERROR

* Tochange the PIN the user must use the AT+CPWD="SC",<old_pin>,<new_pin> command (see +CPWD
AT command for details). Example:

AT+CPWD="SC","1234","4321"
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8.2 Facility lock +CLCK

+CLCK
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No Yes Up to 3 min +CME Error

8.2.1 Description

Locks, unlocks or interrogates an MT or a network facility <fac>. A password is normally needed to do such
actions. When querying the status of a network service (<mode>=2) the information text response for "not
active" case (<status>=0) is returned only if the service is not active for any <class>. Instead when querying
the status of a network service (<mode>=2) asking for a specific <class>, the DUT sends a generic request.
The command can be aborted if network facilities are set or interrogated.

iy For <fac> "PN", "PU", "PP", "PC" and "PS" only <mode>=0 and <mode>=2 (unlock and query status) are
always supported.

iy For <fac>"PN", "PU", "PP", "PC" and "PS" <mode>=1 (lock status) is supported only if proper re-activation
characteristic is enabled during personalization.

8.2.2 Syntax

Type Syntax Response Example

Set AT+CLCK=<fac>,<mode>|, OK AT+CLCK="SC",1,"0933"
<passwd>[,<class>]] or OK

+CLCK: <status>[,<class1>]

[...]
[+CLCK: <status>[,<class1>]]

OK
Test AT+CLCK="? +CLCK: (list of supported <fac>s) +CLCK: ("SC","PN","PU","PP","PC",
oK "pS" "FD" "AQ""OI" "OX" "Al" "IR",
"AB""AG""AC")
OK
8.2.3 Defined values
Parameter Type Description
<fac> String Facility values. Allowed values (for the applicability to the module see Table 7):

e "SC":SIM (PIN enabled/disabled)

¢ "PN": Network Personalisation (see the 3GPP TS 22.022 [93])

¢ "PU": network sUbset Personalisation (see the 3GPP TS 22.022 [93])

* "PP":service Provider Personalisation (see the 3GPP TS 22.022 [93])

e "PC":Corporate Personalisation (see the 3GPP TS 22.022 [93])

¢ "PS": SIM/USIM Personalisation (see the 3GPP TS 22.022 [93])

* "FD": SIM fixed dialling phonebook feature

¢ "AQ":BAR (Bar All Outgoing Calls)

e "OI": BOIC (Bar Outgoing International Calls)

e "OX":BOIC-exHC(Bar Outgoing International Calls except to Home Country)

« "Al": BAIC (Bar All Incoming Calls)

¢ "IR": BIC-Roam (Bar Incoming Calls when Roaming outside the home country)

* "AB": All Barring services (applicable only for <mode>=0)

e "AG" All outGoing barring services (applicable only for <mode>=0)

e "AC": AllinComing barring services (applicable only for <mode>=0)

e "CS":CNTRL (lock CoNTRoL surface (e.g. phone keyboard)) (see the 3GPP TS 27.0
07 [76])

e "PF": Lock Phone to the very First inserted SIM/UICC card (see the 3GPP TS 27.00
7[76])

e "NT" Barr incoming calls from numbers Not stored to TA memory (see the 3GPP
TS 27.007 [76])
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Parameter Type Description

¢ "NM": Barr incoming calls from numbers Not stored to MT memory (see 3GPP TS
27.007 [76])

e "NS": Barr incoming calls from numbers Not stored to SIM/UICC memory (see the
3GPP TS 27.007 [76])

e "NA": Barr incoming calls from numbers Not stored in any memory (see the 3GPP

TS 27.007 [76])
<mode> Number ¢ 0:unlock
* 1:lock
e 2:query status
<status> Number ¢ 0O:notactive
¢ T:active
<passwd> String Shall be the same as password specified for the facility from the MT user interface or
with the +CPWD command
<class> Number Sum of humbers each representing a class of information. The default valueis 7
(voice + data + fax):
* T:voice
e 2:data
* 4:FAX

¢ 8:short message service

¢ 16:data circuit sync

e 32:datacircuit async

* 64:dedicated packet access
* 128: dedicated PAD access

8.2.4 Notes

Module series SC PN PU PP PC PS FD AO Ol OX Al IR AB AG AC CS PF NT NM NS NA
SARA-R4 /LEXI-R4 X X X X X X X

Table 7: Lock applicability (<fac> allowed values)

SARA-R4 /LEXI-R4
e Thiscommand is abortable.

8.3 Change password +CPWD

+CPWD
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No Yes Up to 3 min +CME Error

8.3.1 Description

Sets a new password for the facility lock function defined by the +CLCK AT command. The command is
abortable if a character is sent to the DCE during the command execution.

8.3.2 Syntax

Type Syntax Response Example
Set AT+CPWD=<fac>,<oldpwd>, OK AT+CPWD="SC","0933","0934"
<newpwd> OK
Test AT+CPWD="? +CPWD: list of available (<fac>, +CPWD: ("SC",8),("P2",8),("AQ",4),
<pwdlength>s) ("o1",4),("ox",4),("Al",4),("IR",4),("AB",
oK 4),("AG" 4),("AC" 4)
OK
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8.3.3 Defined values

Parameter Type Description

<fac> String "P2" SIM PIN2; see the +CLCK command description for other values
<oldpwd> String Old password

<newpwd> String New password

<pwdlength> Number Length of password (digits)

8.3.4 Notes

If the PIN is blocked, an error result code will be provided when attempting to change the PIN code if the
PIN check is disabled through AT+CLCK command.

SARA-R4 /LEXI-R4
* A detach from the cellular network is automatically performed in case the PIN is wrongly entered more
than 3 times.
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9 Short Messages Service

9.1 Introduction
For a complete overview of SMS, see 3GPP TS 23.040 [81] and 3GPP TS 27.005 [87].

In case of errors all the SMS related AT commands return an error result code as defined in Appendix A.2.

9.1.1 Class O SMS

The storing of a class 0 SMS depends on the module series:

e SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - all incoming SMSes stored in
<mem3> (preferred memory for storing the received SMS, see +CPMS) with increasing index.

* SARA-R404M /SARA-R410M / SARA-R412M - not stored.

9.1.2 <index> parameter range
The <index> parameter range depends on the memory storage type:

ME (ME message), SM ((U)SIM message) MT (ME + SM):
¢ SARA-R422 /SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
o Values between 0 and 22: SMS stored in ME.
o Values between 0 and n-1: SMS stored in SIM (n is the number of records of the EFgys file in the SIM
card used).
¢ SARA-R410M-63B/ SARA-R410M-73B / SARA-R410M-83B
o Values between 0 and 100: SMS stored in ME.
o Values between 0 and n: SMS stored in SIM (n depends on SIM card used).
e SARA-R404M /SARA-R410M-01B / SARA-R410M-02B / SARA-R410M-52B / SARA-R412M
o Values between O and 23: SMS stored in ME.
o Values between O and n: SMS stored in SIM (n depends on SIM card used).

BM (Broadcast Message):
* SARA-R4/LEXI-R4 - Broadcast Message storage is not supported.

SR (Status Report):

e SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - values between O and m-1:
Status Report messages stored in the SIM (m is the number of records of the EFgyspr file in the SIM card). A
Status Report message is stored in EFgpgg file if, and only if, the EF s sR file is present on the SIM card and
the MO SMS that requested the report s still presentin EFgps. In case the MO SMS is not presentin EFgys,

and the <ds> parameter of the +CNMI AT command is set to 2, the URC indication corresponding to an
incoming Status Report will always be +CDSI: "SR",x but x will indicate the position in memory (RAM) where
it has been temporarily stored. This memory cannot be recalled for actually reading the Status Reports
stored in it, but it is only used to report their reception.

e SARA-R404M /SARA-R410M / SARA-R412M - Status Report storage is not supported.

9.1.3 Limitations
The following limitations apply related to the SMS usage:

Single SMS

* 160 characters if <dcs>="GSM 7 bit default alphabet data"

¢ 140 octets if <dcs>="8-bit data"

e 70 UCS2 characters (2 bytes for each one) if <dcs>="16-bit uncompressed UCS2 data"

Concatenated SMS (where supported) - "8-bit reference number" type

* 153 characters if <dcs>="GSM 7 bit default alphabet data"

* 134 octets if <dcs>="8-bit data"

e 67 UCS2 characters (2 bytes for each one) if <dcs>="16-bit uncompressed UCS2 data"

Concatenated SMS (where supported) - "16-bit reference number" type
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* Thelimits are the same as the "8-bit reference number" type, but are decreased by one unit.

A concatenated SMS can have as many as 255 parts.

9.2 Select message service +CSMS

+CSMS
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No No - +CMS Error

9.2.1 Description

Selects the <service> message service. It returns the types of messages supported by the MT.

9.2.2 Syntax

Type Syntax Response Example

Set AT+CSMS=<service> +CSMS: <mt>,<mo>,<bm> AT+CSMS=1
OK +CSMS: 1,1,1

OK

Read AT+CSMS? +CSMS: <service>,<mt>,<mo>, +CSMS: 0,1,1,1
<bm> OK
OK

Test AT+CSMS="? +CSMS: (list of supported +CSMS: (0-1)
<service>s) OK
OK

9.2.3 Defined values

Parameter Type Description
<service> Number Allowed values:
e 0:see 3GPP TS 23.040 [81] and 3GPP TS 23.041 [82]; syntax of AT commands is

compatible with 3GPP TS 27.005 [87] phase 2; phase 2+ features may be supported
if no new command syntax is required

* 1:see 3GPP TS 23.040 [81] and 3GPP TS 23.041 [82]; syntax of AT commands is
compatible with 3GPP TS 27.005 [87] phase 2+

<mt> Number Mobile terminated messages:
¢ 0O:not supported
e T:supported

<mo> Number Mobile originated messages:
¢ 0:not supported
¢ 1:supported

<bm> Number Broadcast messages:
¢ 0:not supported
¢ T:supported

9.2.4 Notes
SARA-R4 / LEXI-R4

* To activate correctly the manual acknowledge (see +CNMA AT command), set <service> to 1 before
changing the settings of the +CNMI AT command to route the messages directly to TE.

* Set <service> to 1to acknowledge an incoming message (either SMS or Status Report) with +CNMA AT
command.

* If <service> is changed from 1to O and one or more parameters of the +CNMI command are in phase 2+,
switch the +CNMI parameters to phase 2 specific values before entering phase 2.

UBX-17003787 - R29 9 Short Messages Service Page 111 of 557
C1-Public



@biox

LEXI-R4 / SARA-R4 series - AT commands manual

9.3 Preferred message storage +CPMS

+CPMS

Modules All products

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
partial Yes NVM No Up to 3 min +CMS Error

9.3.1 Description

Selects memory storages <mem1>, <mem2> and <mem3>. If the chosen storage is supported by the MT but
not suitable, the +CMS ERROR: <err> error result code should be returned.

iy See the test command for the supported memory types for each memory storage.
9.3.2 Syntax
Type Syntax Response Example
Set AT+CPMS=<mem1>[,<mem2>[, AT+CPMS: <used1>,<totall>, AT+CPMS="BM","SM","SM"
<mem3>]] <used2>,<total2>,<used3>,<total3> +CPMS: 0,5,0,50,0,50
OK OK
Read AT+CPMS? +CPMS: <mem1>,<used1>,<totall>, +CPMS:"MT",4,350,"MT",4,350,
<memz2>,<used2>,<total2>, "MT",4,350
<mem3>,<used3>,<total3>
OK
OK
Test AT+CPMS="? +CPMS: (list of supported +CPMS: ("MT","ME","SM","BM",

<mem1>s),(list of supported
<mem2>s),(list of supported

"SR"),("MT","ME","SM"),("MT","ME",
"SM")

<mem3>s)

OK

OK

9.3.3 Defined values

Parameter

Description

Memory used to read and delete messages. The supported values may vary:
* "ME": ME message storage

e "SM" (U)SIM message storage

e "MT""ME"+"SM", "ME" preferred

* "BM": Broadcast Message storage

e "SR":Status Report storage

The default value is the currently set value. The factory-programmed value depends
on the module series: see Notes for more details.

Memory used to write and send SMS. The supported values may vary:
* "ME": ME message storage

Type
String

<mem1>

<mem2> String
e "SM" (U)SIM message storage
e "MT":"ME"+"SM", "ME" preferred

The default value is the currently set value. The factory-programmed value depends
on the module series: see Notes for more details.

Memory preferred to store the received SMS. The supported values may vary:
¢ "ME": ME message storage

e "SM" (U)SIM message storage

e "MT":"ME"+"SM", "ME" preferred

The default value is the currently set value. The factory-programmed value depends
on the module series: see Notes for more details.

Number of used message locations in <mem1>
Total number of message locations in <mem1>
Number of used message locations in <mem2>
Total number of message locations in <mem2>
Number of used message locations in <mem3>
Total number of message locations in <mem3>

<mem3> String

Number
Number
Number
Number
Number
Number

<usedl1>
<totall>
<used2>
<total2>
<used3>
<total3>
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9.3.4 Notes
* SARA-R4/LEXI-R4 - the factory-programmed value is "ME", "ME" and "ME".

SARA-R4 /LEXI-R4
* "MT" message storage is not supported.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
e If <mem3> is set to "ME", this memory will be filled up first, when it is full the "SM" will be filled up
and only when also this memory is full, the service center will be informed in order to suspend sending
messages to the module.
e If <mem3> is set to "SM", this memory will be filled up first, when it is full the "ME" will be filled up
and only when also this memory is full, the service center will be informed in order to suspend sending
messages to the module.

9.4 Preferred message format +CMGF

+CMGF
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes Profile No - +CMS Error

9.4.1 Description

Indicates to the MT which input and output format of messages shall be used.

9.4.2 Syntax

Type Syntax Response Example
Set AT+CMGF=[<mode>] OK AT+CMGF=1
OK
Read AT+CMGF? +CMGF: <mode> +CMGF: 1
OK OK
Test AT+CMGF="7? +CMGF: (list of supported <mode>s) +CMGF: (0-1)
OK OK

9.4.3 Defined values

Parameter Type Description

<mode> Number Indicates the format of messages used with send, list, read and write commands and
URCs resulting from receiving SMSes messages:
¢ O (default and factory-programmed value): PDU mode
* 1:text mode

9.4.4 Notes

SARA-R4 /LEXI-R4
* The command setting is not stored in the personal profile.
* The <mode> parameter is mandatory.
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9.5 Save settings +CSAS

+CSAS
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CMS Error

9.5.1 Description

Saves active message service settings from the current active memory (RAM) to non-volatile memory (NVM).
The settings related to the +CSCA (the current SMSC address stored in RAM), +CSMP and +CSCB commands
are stored in a specific SMS profile (only one profile is available).

9.5.2 Syntax

Type Syntax Response Example
Set AT+CSAS[=<profile>] OK AT+CSAS
OK
Test AT+CSAS="? +CSAS: (list of supported +CSAS: (0)
<profile>s) OK
OK

9.5.3 Defined values

Parameter Type Description

<profile> Number Specific SMS profile index where to store the active message settings. The factory-
programmed value is O.

9.6 Restore settings +CRES

+CRES
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No No <10s +CMS Error

9.6.1 Description

Restores message service settings from a non-volatile memory (NVM) to the current active memory (RAM).
The settings related to the +CSCA (the SMSC address in the SIM card is also updated), +CSMP and +CSCB
commands are read from a specific SMS profile (only one profile is available).

9.6.2 Syntax

Type Syntax Response Example
Set AT+CRES[=<profile>] OK AT+CRES=0
OK
Test AT+CRES="? +CRES: (list of supported <profile>s) +CRES: (0)
OK OK

9.6.3 Defined values

Parameter Type Description
<profile> Number Specific SMS profile index from where to read the message service settings
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9.7 Show text mode parameters +CSDH

+CSDH
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No No - +CMS Error

9.7.1 Description

Controls whether detailed SMS header information is shown in text mode (see the AT+CMGF=1command).

This affects the responses of the +CMGR, +CMGL, +CSMP, +CSCA AT commands and the +CMT, +CMTI,
+CDS, +CDSI, +CBM, +CBMI (see +CNMI) URCs.

9.7.2 Syntax

Type Syntax Response Example
Set AT+CSDH=[<show>] OK AT+CSDH=1
OK
Read AT+CSDH? +CSDH: <show> +CSDH: 0
OK OK
Test AT+CSDH="? +CSDH: (list of supported <show>s) +CSDH: (0-1)
OK OK

9.7.3 Defined values

Parameter Type Description

<show> Number Allowed values:
¢ O (default): do not show detailed SMS header information
¢ 1:show detailed SMS header information

9.7.4 Notes
SARA-R4 /LEXI-R4
* The <show> parameter is mandatory in the set command.

9.8 New message indication +CNMI

+CNMI
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial Yes Profile No - +CMS Error

9.8.1 Description

Selects the procedure to indicate the reception of anew SMS if the MT is active (the DTR signal is ON). If the MT
is inactive (the DTR signal is OFF), the message reception should be done as specified in 3GPP TS 23.038 [80].

The +UCMT URC notifies the SMS-DELIVER status for 3GPP2 Mobile Terminated SMSes; it is equivalent to
+CMT but valid only for 3GPP2 SMS (i.e. 3GPP2 SMS over IMS received on Verizon MNO).

9.8.2 Syntax

Type Syntax Response Example
Set AT+CNMI=[<mode>[,<mt>[,<bm>[, OK AT+CNMI=1,1
<ds>[,<bfr>]111] OK
Read AT+CNMI? +CNMI: <mode>,<mt>,<bm>,<ds>, +CNMI:0,0,0,0,0
<bfr> OK
OK
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Type Syntax Response Example

Test AT+CNMI=7? +CNMI: (list of supported <mode>s), +CNMI: (0-2),(0-3),(0-3),(0-2),(0-1)
(list of supported <mt>s),(list of
supported <bm>s),(list of supported
<ds>s),(list of supported <bfr>s)
OK

URC +CMTI: <mem>,<index> +CMTI: "SM",5

URC Text mode (+CMGF=1): +CMT: "+393475234652",,"14/11/21,
+CMT: <oa> [<alpha>], 11:58:23+01"
<scts>[,<tooa>,<fo>,<pid>, Hello world
<dcs>,<sca>,<tosca>,
<length>]<CR><LF><data>
PDU mode (+CMGF=0):
+CMT: ,<length><CR><LF><pdu>

URC Text mode (+CMGF=1): +UCMT: 1,+1231241241,"18:02:28+0
+UCMT: <message_id>, 8:215,6
<oa>,<scts>,[<priority>], Hello!
[<privacy>],[<callback_number>],
<encoding>,[<status>],[<num_
sms>,<part>,<reference>],
<length><CR><LF><text>
PDU mode (+CMGF=0):
+UCMT: <pdu_
length><CR><LF><pdu>

URC +CBMI: <mem>,<index> +CBMI: "BM",48

URC Text mode (+CMGF=1): +CBM: 271,1025,1,1,1
+CBM: <sn>,<mid>,<dcs>,<page>, The quick brown fox jumps over the
<pages><CR><LF><data> lazy dog 0123456789
PDU mode (+CMGF=0):
+CBM: <length><CR><LF><pdu>

URC +CDSI: <mem>,<index> +CDSI: "MT",2

URC Text mode (+CMGF=1): +CDS: 6,202,"+393492323583",145,

9.8.3 Defined values

+CDS: <fo>,<mr>,[<ra>],[<tora>],

"14/07/25,13:07:16+02","14/07/25,
16:35:44+02",0

<scts>,<dt>,<st>
PDU mode (+CMGF=0):

+CDS: <length><CR><LF><pdu>

Parameter Type Description
<mode> Number Controls the processing of URCs specified within this command:
¢ O (defaultvalue): buffer URCsin the MT;if the MT buffer is full, the oldest indication
may be discarded and replaced with the new received indications (ring buffer)
e 1 (factory-programmed value): discard indication and reject new received message
URCs when MT-DTE link is reserved; otherwise forward them directly to the DTE
e 2:buffer URCs in the MT when the serial link is busy (e.g. data-transfer); otherwise
forward them directly to the DTE
¢ 3: forward URCs directly to the TE. TA-TE link specific inband technique used to
embed result codes and data when MT is in on-line data mode
<mt> Number Specifies the rules for managing the received SMS according the message's Data

UBX-17003787 - R29
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Coding Scheme (DCS):

e O (default and factory-programmed value): No SMS-DELIVER indications are
routed tothe TE

¢ 1:if SMS-DELIVER is stored in the MT, indication of the memory location is routed
to the DTE using the +CMTI URC

e 2:SMS-DELIVER (except class 2 SMS) are routed directly to the DTE (but not saved
in the module file system or SIM memory) using the +CMT URC. If MT has its own
display device then class 0 SMS and SMS in the message waiting indication group
(discard message) may be copied to both MT display and to DTE. In this case MT
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Parameter Type Description
shall send the acknowledgement to the network. Class 2 SMSs and messagesin the
message waiting indication group (storage message) result in indication as defined
in <mt>=1
¢ 3:Class 3 SMS-DELIVERSs are routed directly to DTE using URCs defined in <mt>=
2. Messages of other data coding schemes result in indication as defined in <mt>=1
<bm> Number Specifies the rules for managing the received Cell Broadcast messages (CBM):
¢ O (default and factory-programmed value): no CBM indications to the DTE
¢ Tifthe CBMis storedin the MT, an indication of the used memory location is routed
to DTE using the +CBMI URC
¢ 2:new CBMs are routed directly to the DTE using the +CBM URC

e 3:class 3 CBMs are routed directly to DTE using URCs defined in <bm>=2. If CBM
storage is supported, messages of other classes result in indication as defined in

<bm>=1
<ds> Number Specifies the rules for managing the Status Report messages:
¢ O (default and factory-programmed value): no SMS-STATUS-REPORTS are routed
tothe DTE

¢ 1: SMS-STATUS-REPORTS are routed to the DTE using the +CDS URC

e 2:if SMS-STATUS-REPORT is stored in the MT, the indication of the memory
location is routed to the DTE using the +CDSI URC

<bfr> Number Controls the buffering of URCs:

¢ O (default and factory-programmed value): MT buffer of URCs defined within this
command is flushed to the DTE when <mode> 1...3 is entered (OK final result code
shall be given before flushing the codes).

e 1: MT buffer of URCs defined within this command is cleared when <mode> 1...3 is

entered
<mem> String Same as defined in +CPMS Defined Values
<index> Number Storage position
<length> Number Two meanings:

* intext mode: number of characters

¢ in PDU mode: PDU's length in octets without the Service Center's address. In
example: 039121430100038166F6000004E374F80D: this is a PDU with Service
Center's number +1234, that generates the address 03912143 (4 octets). Thus in
this case <length>=13.

<pdu> String Protocol data unit: each 8-bit octet is presented as two IRA character long
hexadecimal numbers, e.g. octet with integer value 42 is presented to TE as two
characters 2A (IRA 50 and 65)

<oa> String Originator address

<scts> String Service center time stamp in time-string format, see the <dt>

<data> String In the case of SMS: 3GPP TS 23.040 [81] TP-User-Data in text mode responses;
format:

e if <dcs> indicates that 3GPP TS 23.038 [80] GSM 7 bit default alphabet is used:
o if TE character set other than "HEX" (see the +CSCS command in 3GPP TS 27.0
07 [76]): ME/TA converts GSM alphabet into current TE character set according
torules of Annex A
o if TE character set is "HEX": ME/TA converts each 7-bit character of GSM
7 bit default alphabet into two IRA character long hexadecimal number (e.g.
character £ (GSM 7 bit default alphabet 28) is presented as 1C (IRA 49 and 67))
¢ if <dcs> indicates that 8-bit or UCS2 data coding scheme is used: ME/TA converts
each 8-bit octet into two IRA character long hexadecimal number (e.g. octet with
integer value 42 is presented to TE as two characters 2A (IRA 50 and 65))

In the case of CBS: 3GPP TS 23.041[82] CBM Content of Message in text mode
responses; format:
e if <dcs> indicates that 3GPP TS 23.038 [80] GSM 7 bit default alphabet is used:
o if TE character set other than "HEX" (see the +CSCS in 3GPP TS 27.007 [76]):
ME/TA converts GSM alphabet into current TE character set according to rules
of Annex A
o if TE character setis "HEX": ME/TA converts each 7-bit character of the GSM 7
bit default alphabet into two IRA character long hexadecimal number
¢ if <dcs> indicates that 8-bit or UCS2 data coding scheme is used: ME/TA converts
each 8-bit octet into two IRA character long hexadecimal number
<sn> Number CBM serial number
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Parameter Type Description
<mid> Number CBM message identifier
<dcs> Number Data Coding Scheme
<page> Number CBM Page Parameter bits 4-7 in integer format as described in 3GPP TS 23.041[82]
<pages> Number CBM Page Parameter bits 0-3 in integer format as described in 3GPP TS 23.041[82]
<fo> Number First octet of the SMS TPDU (see 3GPP TS 23.040 [81])
<mr> Number Message reference
<ra> String Recipient address field
<tora> Number Type of address of <ra> - octet
<dt> String Discharge time in format "yy/MM/dd,hh:mm:ss+zz"; the time zone is expressed in
steps of 15 minutes. The range goes from -48 to +56
<st> Number Status of a SMS STATUS-REPORT
<message_id> Number Message-ID of the 3GPP2 SMS
<priority> Number 3GPP2 priority:
¢ O:normal
* Tl:interactive
¢ 2:urgent
¢ 3:emergency
<privacy> Number 3GPP2 privacy:
¢ O:notrestricted
* T:restrictive
¢ 2:confidential
¢ 3:secret
<callback_number> String Callback number
<encoding> Number Text encoding:
e 0O:octet, unspecified
e 2:ASCII7
e 3:1A5
e 4:UCS2
* 8:1SO8859-1
¢ 9:GSM7
<num_sms> Number Total number of SMS
<part> Number Fragment part number
<reference> Number 3GPP2 reference ID

9.8.4 Notes
SARA-R4 / LEXI-R4

* The command setting is not stored in the personal profile.

* The <mode> parameter is mandatory.
* <mode> = 3is not supported.
* The +UCMT URC is not supported.

* The <ds> parameter can be set to 1only if <mode>=1.

* The <mt> parameter can be set to 2 or 3 only if <mode>=1. If <mode>=2 or 3, then the <mt> parameter
canonlybeOorl.

* The incoming SMS/CBM URC indications will be displayed on all MUX logical channels except for the
channel reserved for GNSS tunneling. As a general rule, the command should be issued by the DTE:

o After start-up

o After using the Z and &F command (which reset the command configuration)

o Whenever the incoming SMS URCs indications are requested on a different AT interface

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

¢ When <mt>=1the WAP Push SMS (e.g. MMS) are displayed by +CMTI: URC with missing <mem> and
<index>=-1and are not saved. When <mt>=2 they are displayed by +CMT URC but the TP user data
payload content is printed in PDU mode regardless the +CMGF AT command configuration.

¢ Since Cell Broadcast messages reception cannot be configured (+CSCB command is not supported),
the <bm> parameter has no effect.
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9.9 Select service for MO SMS messages +CGSMS

+CGSMS
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial No NVM No - +CME Error

9.9.1 Description

Specifies the service (PS or CS) or service preference that the MT will use to send MO SMS messages.
In particular:

e in 2G RAT, PS service means GPRS and CS service means transmission on GSM dedicated channels;

e in 3G RAT, PS service means transmission on PS domain SRB (Signalling Radio Bearer) and CS service

means transmission on CS domain SRB; SRB can be mapped to several UMTS transport channels, e.g.
RACH/FACH or DCH;

* in 4G RAT, PS service means IMS messaging on EPS bearers and CS service means transmission on SGs
(Signalling Gateways).

9.9.2 Syntax

Type Syntax Response Example
Set AT+CGSMS=[<service>] OK AT+CGSMS=1
OK

Read AT+CGSMS? +CGSMS: <service> +CGSMS: 1
OK OK

Test AT+CGSMS="? +CGSMS: (list of supported +CGSMS: (0-3)
<service>s) OK
OK

9.9.3 Defined values

Parameter Type Description
<service> Number Service or service preference to be used:

¢ O (default value): PS

¢ 1(factory-programmed value): CS

e 2:PS preferred (use CS if PS is not available)
e 3:CS preferred (use PS if CS is not available)

9.10 Read message +CMGR

+CMGR
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No No <10s +CMS Error

9.10.1 Description

Returns the message with location value <index> from message storage <mem1> to the DTE.

iy The parameters <tooa>, <fo>, <pid>, <dcs>, <sca>, <tosca>, <length>, <cdata> shall be displayed only if
AT+CSDH=1is set.

iy The syntax AT+CMGR=0 allows to display an SMS class O if it is signalized to MT, because no MMl is
available in the MT (see also the +CNMI AT command notes).

iy If the <index> value is out of range (it depends on AT+CPMS command setting) or it refers to an empty
position, then "+CMS ERROR: invalid memory index" error result code is returned.
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9.10.2 Syntax
Type Syntax Response Example
Set Text mode (+CMGF=1): SMS-DELIVER AT+CMGR=303
AT+CMGR=<index> :gé\élgf[::tsot:;c:,<<f0:>>£<z;:h<ad>g,s> +CMGR: "REC READ",
<sca> <’tosca> ’<Ien ’tri] ’ ' "+393488535999",,"07/04/05,18:0
’ ’ 9 2:28+08",145,4,0,0,"+393492000
<data> 466"145,93
OK You have a missed called. Free
SMS-SUBMIT information provided by your
+CMGR: <stat>,<da>,[<alpha>]], operator.
<toda>,<fo>,<pid>,<dcs>,[<vp>], oK
<sca>,<tosca>,<length>]
<data>
OK
SMS-STATUS-report
+CMGR: <stat>,<fo>,<mr>,[<ra>],
[<tora>],<scts>,<dt>,<st>
OK
SMS-COMMAND
+CMGR: <stat>,<fo>,<ct>[,<pid>,
[<mn>],[<da>],[<toda>],<length>
[<cdata>]]
OK
CBM storage
+CMGR: <stat>,<sn>,<mid>,<dcs>,
<page>,<pages>
<data>
OK
PDU mode (+CMGF=0): +CMGR: <stat>,[<alpha>],<length> AT+CMGR=1
AT+CMGR=<index> <pdu> +CMGR: 1,40
OK 0791934329002000040
C9193230982661400008070
328045218018D4F29CFEO
6B5CBF379F87C4EBF41E4340
82E7FDBC3
OK
Test AT+CMGR="? OK
9.10.3 Defined values
Parameter Type Description
<index> Number Storage position
<stat> Number e 0:in PDU mode or "REC UNREAD" in text mode: received unread SMS
¢ 1:in PDU mode or "REC READ" in text mode: received read SMS
¢ 2:in PDU mode or "STO UNSENT" in text mode: stored unsent SMS
¢ 3:in PDU mode or "STO SENT" in text mode: stored sent SMS
<oa> String Originator address
<alpha> String Alphanumeric representation of <da> or <oa> corresponding to the entry found in the
phonebook 3GPP TS 24.008 [85]. The parameter is not managed.
<scts> String Service center time stamp in time-string format, see <dt>
<tooa> Number Type of address of <oa> - octet
<fo> Number First octet of the SMS TPDU (see 3GPP TS 23.040 [81])
<pid> Number TP-Protocol-ldentifier (default 0); see the 3GPP TS 23.040 [81]
<dcs> Number Data Coding Scheme
<sca> String Service center address field
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Parameter Type Description

<tosca> Number Type of address of <sca> - octet in Number format (for more details see the 3GPP TS
24.008 [85]); default 145 when string includes '+', otherwise default 129

<length> Number Two meanings:

¢ in text mode: number of characters
¢ in PDU mode: PDU's length in octets without the Service Center's address. In
example 039121430100038166F6000004E374F80D: this is a PDU with Service
Center's number +1234, that generates the address 03912143 (4 octets). Thus in
this case <length> =13.
<data> String In the case of SMS: 3GPP TS 23.040 [81] TP-User-Data in text mode responses;
format:
e if <dcs> indicates that 3GPP TS 23.038 [80] GSM 7 bit default alphabet is used:
o if TE character set other than "HEX" (see +CSCS command description): ME/
TA converts GSM alphabet into current TE character set according to rules of
Annex A
o if TE character set is "HEX": ME/TA converts each 7-bit character of GSM
7 bit default alphabet into two IRA character long hexadecimal number (e.g.
character £ (GSM 7 bit default alphabet 28) is presented as 1C (IRA 49 and 67))
¢ if <dcs> indicates that 8-bit or UCS2 data coding scheme is used: ME/TA converts
each 8-bit octet into two IRA character long hexadecimal number (e.g. octet with
integer value 42 is presented to TE as two characters 2A (IRA 50 and 65))

In the case of CBS: 3GPP TS 23.041[82] CBM Content of Message in text mode
responses; format:
e if <dcs> indicates that 3GPP TS 23.038 [80] GSM 7 bit default alphabet is used:
o if TE character set other than "HEX" (see +CSCS command description): ME/
TA converts GSM alphabet into current TE character set according to rules of
Annex A
o if TE character setis "HEX": ME/TA converts each 7-bit character of the GSM 7
bit default alphabet into two IRA character long hexadecimal number
¢ if <dcs> indicates that 8-bit or UCS2 data coding scheme is used: ME/TA converts
each 8-bit octet into two IRA character long hexadecimal number

<da> String Destination address
<toda> Number Type of address of <da> - octet
<vp> Number Format depending of the <fo> setting:

¢ Relative format: validity period starting from when the SMS is received by the
SMSC, in range 0-255 (default value 167); for more details see the 3GPP TS 23.040
[81]

<vp> Validity period value

Oto 143 (TP-VP + 1) x 5 minutes (i.e. 5 minutes
intervals up to 12 hours)

144 to 167 12 hours + ((TP-VP -143) x 30 minutes)

168 to 196 (TP-VP -166) x 1day

197 to 255 (TP-VP -192) x 1 week

* Absolute format: absolute time of the validity period termination in string format
("yy/MM/dd,hh:mm:ss+zz") (see the 3GPP TS 23.040 [81]); the time zone is
expressed in steps of 15 minutes. The range goes from -48 to +56

<mr> Number Message reference

<ra> String Recipient address field

<tora> Number Type of address of <ra> - octet

<dt> String Discharge time in format "yy/MM/dd,hh:mm:ss+zz"; the time zone is expressed in

steps of 15 minutes. The range goes from -48 to +56

<st> Number Status of an SMS STATUS-REPORT

<ct> Number TP-Command-Type (default O)

<mn> Number See the 3GPP TS 23.040 [81] TP-Message-Number in integer format

<cdata> String TP-Command-Data in text mode responses

<sn> Number CBM serial number

<mid> Number CBM message identifier

<page> Number 3GPP TS 23.041[82] CBM Page Parameter bits 4-7 in integer format

<pages> Number 3GPP TS 23.041[82] CBM Page Parameter bits 0-3 in integer format
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Parameter Type Description

<pdu> String Protocol data unit: each 8-bit octet is presented as two IRA character long
hexadecimal numbers, e.g. octet with integer value 42 is presented to TE as two
characters 2A (IRA 50 and 65)

9.10.4 Notes
SARA-R4 /LEXI-R4
* The <stat> parameter is blank in SMS-STATUS-report displaying case.

9.11 New message acknowledgement to MT +CNMA

+CNMA
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No No <150s +CMS Error

9.11.1 Description

Confirms the reception of a new message (SMS-DELIVER or SMS-STATUS-REPORT) which is routed directly
to the TE (see the +CNMI command). This acknowledgement command shall be used when +CSMS parameter
<service> equals 1. The MT shall not send another +CMT or +CDS (see the +CNMI command) unsolicited result
codes to the TE before the previous one is acknowledged. If the MT does not get acknowledgement within
required time (network timeout), the MT should respond as specified in 3GPP TS 24.011 [86] to the network.
The MT shall automatically disable routing to the TE by setting both <mt> and <ds> values of +CNMI to zero.
If the command is executed, but no acknowledgement is expected, or some other MT related error occurs, the
+CMS ERROR: <err> error result code is returned.

In PDU mode, it is possible to send either positive (RP-ACK) or negative (RP-ERROR) acknowledgement to the
network. The <n> parameter defines which one will be sent. Optionally (when <length> is greater than zero) an
acknowledgement TPDU (SMS-DELIVER-REPORT for RP-ACK or RP-ERROR) may be sent to the network. The
entering of PDU is done similarly as specified in +CMGS command, except that the format of<ackpdu> is used
instead of <pdu> (i.e. SMSC address field is not present). The PDU shall not be bounded by double quotes.

r SARA-R4 /LEXI-R4
The MT returns the "OK" final result code even if no acknowledgement is expected.

9.11.2 Syntax

Type Syntax Response Example

Set Text mode (+CMGF=1): OK AT+CNMA
AT+CNMA OK
PDU mode (+CMGF=0): OK AT+CNMA=1,5

AT+CNMA[=<n>[,<length> [PDU is

given<Ctrl-Z>/<ESC>]]] >0007000000 <Ctrl-Z>

OK
Test AT+CNMA="? Text mode (+CMGF=1): OK
OK
PDU mode (+CMGF=0): +CNMA: (0-2)
+CNMA: (list of supported <n>s) OK
OK
9.11.3 Defined values
Parameter Type Description
<n> Number Allowed values:

¢ 0O:the command operates similarly as defined for the text mode
* 1:sends RP-ACK (or buffered result code received correctly)

¢ 2:sends RP-ERROR (if PDU is not given, ME/TA shall send SMS-DELIVER-REPORT
with 3GPP TS 23.040 [81] TP-FCS value set to 'FF' (unspecified error cause))

<length> Number PDU's length in octets without the Service Center's address
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+CMGL
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No

9.12.1 Description

No Up to 3 min (<1 +CMS Error
s for prompt ">"
when present)

Returns SMS messages with status value <stat> from message storage <mem?1> to the DTE. If status of the
received message is "received unread", status in the storage changes to "received read".

9.12.2 Syntax

Type Syntax Response

Example

Set Text mode (+CMGF=1):
AT+CMGL[=<stat>]

<data>

[+CMGL: <index>,<stat>,<oa>,
[<alpha>],[<scts>][,<tooa>,

Command successful and AT+CMGL
SMS-DELIVERSs:

+CMGL: <index>,<stat>,<oa>,
[<alpha>],[<scts>][,<tooa>,
<length>]

+CMGL: 303,"REC READ","+39340
1234999",,"08/08/06,10:01:38+08"

You have a missed called. Free
information provided by your
operator.

OK

<length>]<data>[...]]

OK

Command successful and

SMS-SUBMITs:

+CMGL: <index>,<stat>,<da>,
[<alpha>],[<toda>, <length>]

<data>

[+CMGL: <index>,<stat>,
<da>,[<alpha>],[<toda>,
<length>]<data>[...]]

OK

Command successful and
SMS-STATUS-REPORTS:

+CMGL: <index>,<stat>,<fo>,<mr>,
[<ra>],[<tora>],<scts>,<dt>,<st>

[+CMGL: <index>,<stat>,<fo>,<mr>,
[<ra>],[<tora>],<scts>,<dt>,<st>

(.11
OK

Command successful and
SMS-COMMANDs:
+CMGL: <index>,<stat>,<fo>,<ct>

[+CMGL: <index>,<stat>,<fo>,

<ct>[...]]

OK

Command successful and CBM

storage:

+CMGL: <index>,<stat>,<sn>,
<mid>,<page>,<pages><data>

[+CMGL: <index>,<stat>,<sn>,
<mid>,<page>,<pages>,<data>[...]]

OK

PDU mode (+CMGF=0):
AT+CMGL[=<stat>]

UBX-17003787 - R29
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Type Syntax Response Example
+CMGL: <index>,<stat>,[<alpha>], +CMGL: 305,1,,57 079193432900
<length> 1185440EDOD637396C7EBBCBO
<odu> 000909092708024802A050
P 003000303DEAO584CEBO
[+CMGL: <index>,<stat>,[<alpha>], 205D974791994769BDF3A90
<length>] DB759687E9F534FDODA2C9603419
<pdu>[...] OK
Test AT+CMGL="? +CMGL: (list of supported <stat>s) +CMGL: ("REC UNREAD","REC
OK READ","STO UNSENT","STO SENT",
HALLII)
OK

9.12.3 Defined values

Parameter Type Description
<stat> Number or Number type in PDU mode (default value: 4), or string type in text mode (default
String value: "ALL"); indicates the status of message in memory:

¢ 0O:in PDU mode or "REC UNREAD" in text mode: received unread SMS messages
¢ 1:in PDU mode or "REC READ" in text mode: received read SMS messages

e 2:in PDU mode or "STO UNSENT" in text mode: stored unsent SMS messages

¢ 3:in PDU mode or "STO SENT" in text mode: stored sent SMS messages

* 4:in PDU mode or "ALL" in text mode: all SMS messages

<index> Number Storage position

<oa> String Originator address

<alpha> String Alphanumeric representation of <da> or <oa> corresponding to the entry found in the
phonebook 3GPP TS 24.008 [85]. The parameter is not managed.

<scts> String Service center time stamp in time-string format; see the <dt> parameter

<tooa> Number Type of address of <oa> - octet

<length> Number Two meanings:

¢ intext mode: number of characters
¢ in PDU mode: PDU's length in octets without the Service Center's address. In
example 039121430100038166F6000004E374F80D: this is a PDU with Service
Center's number +1234, that generates the address 03912143 (4 octets). Thus in
this case <length> =13.
<data> String This is the TP-User-Data in text mode; the decoding depends on the DCS (Data
Coding Scheme) and the FO (First Octect) of the SMS header 3GPP TS 23.040 [81];
format:
¢ if DCSindicates that 3GPP TS 23.038 [80] GSM 7 bit default alphabet is used:
o if TE character set other than "HEX" (see the +CSCS AT command description):
ME/TA converts GSM alphabet into current TE character set according to rules
of Annex A
o if TE character set is "HEX": ME/TA converts each 7-bit character of GSM
7 bit default alphabet into two IRA character long hexadecimal number (e.g.
character £ (GSM 7 bit default alphabet 28) is presented as 1C (IRA 49 and 67))
e if DCS indicates that 8-bit or UCS2 data coding scheme is used: ME/TA converts
each 8-bit octet into two IRA character long hexadecimal number (e.g. octet with
integer value 42 is presented to TE as two characters 2A (IRA 50 and 65))
In the case of CBS: 3GPP TS 23.041[82] CBM Content of Message in text mode
responses; format:
* if DCSindicates that 3GPP TS 23.038 [80] GSM 7 bit default alphabet is used:
o if TE character set other than "HEX" (see the +CSCS AT command description):
ME/TA converts GSM alphabet into current TE character set according to rules
of Annex A
o if TE character setis "HEX": ME/TA converts each 7-bit character of the GSM 7
bit default alphabet into two IRA character long hexadecimal number
if DCS indicates that 8-bit or UCS2 data coding scheme is used: ME/TA converts each
8-bit octet into two IRA character long hexadecimal number

<da> String Destination address
<toda> Number Type of address of <da> - octet
<fo> Number First octet of the SMS TPDU (see 3GPP TS 23.040 [81])
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Parameter Type Description

<mr> Number Message reference

<ra> String Recipient address field

<tora> Number Type of address of <ra> - octet

<dt> String Discharge time in format "yy/MM/dd,hh:mm:ss+zz"; the time zone is expressed in
steps of 15 minutes. The range goes from -48 to +56

<st> Number Status of an SMS STATUS-REPORT

<ct> Number TP-Command-Type (default O)

<sn> Number CBM serial number

<mid> Number CBM message identifier

<page> Number 3GPP TS 23.041[82] CBM Page Parameter bits 4-7 in integer format

<pages> Number 3GPP TS 23.041[82] CBM Page Parameter bits 0-3 in integer format

<pdu> String Protocol data unit: each 8-bit octet is presented as two IRA character long

hexadecimal numbers, e.g. octet with integer value 42 is presented to TE as two
characters 2A (IRA 50 and 65)

<dcs> Number Data Coding Scheme

9.12.4 Notes

SARA-R4 /LEXI-R4

*  When parameter <stat>is omitted, the default value will be O (if PDU mode is active) or "REC UNREAD" (if
text mode is active).

* The <stat> parameter is blank in SMS-STATUS-report displaying case.

9.13 Send message +CMGS

+CMGS
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No No Appendix B.4 +CMS Error

9.13.1 Description

Sends a message from a DTE to the network (SMS-SUBMIT). The message reference value <mr> is returned to
the DTE for a successful message delivery. Optionally (when enabled by +CSMS AT command and the network
supports) <ackpdu> is returned. Values can be used to identify message upon unsolicited delivery status report
result code. <Ctrl-Z> indicates that the SMS shall be sent, while <ESC> indicates aborting of the edited SMS.

iy The entered text/PDU is preceded by a ">" (Greater-Than sign) character, and this indicates that the
interface is in "text/PDU enter" mode. The DCD signal shall be in ON state while the text/PDU is entered.

9.13.2 Syntax

Type Syntax Response Example
Set Text mode (+CMGF=1): +CMGS: <mr> AT+CMGS="0171112233"<CR>
AT+CMGS=<da>l<toda>]<CR> o > This is the text<Ctrl-Z>
> text is entered<Ctrl-Z/ESC> +CMGS: 2
OK
PDU mode (+CMGF=0): +CMGS: <mr>[,<ackpdu>] AT+CMGS=13<CR>
AT+CMGS=<length><CR> oK > 039121430100038166F600000
> PDU is given<Ctrl-Z/ESC> 4E374F80D<Ctrl-Z>
+CMGS: 2
OK
Test AT+CMGS="? OK
9.13.3 Defined values
Parameter Type Description
<da> String Destination address
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Parameter Type Description

<toda> Number Type of address of <da> - octet
<text> String SMS String

<mr> Number Message reference

<length> Number Two meanings:

¢ intext mode: number of characters

* in PDU mode: PDU's length in octets without the Service Center's address. In
example 039121430100038166F6000004E374F80D: is a PDU with Service Center's
number +1234, that generates the address 03912143 (4 octets). Thus in this case
<length>=13.

<PDU> String Protocol Data Unit: each 8-bit octet of the PDU must be written as two IRA character
long hexadecimal numbers, e.g. octet with integer value 42 must be written as two
characters 2A (IRA 50 and 65)

<ackpdu> String See the 3GPP TS 23.040 [81] RP-User-Data element of RP-ACK PDU; the format is
same as for <PDU> in case of SMS

9.13.4 Notes
SARA-R4 /LEXI-R4
* The <ackpdu> parameter is not supported.

9.14 Wsrite message to memory +CMGW

+CMGW
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No No <10s +CMS Error

9.14.1 Description

Stores a message (SMS-DELIVER or SMS-SUBMIT) to memory storage <mem2> and returns the memory
location <index> of the stored message. <Ctrl-Z> indicates that the SMS shall be stored, while <ESC> indicates
aborting of the edited SMS.

iy The entered text/PDU is preceded by a ">" (Greater-Than sign) character, and this indicates that the
interface is in "text/PDU enter" mode. The DCD signal shall be in ON state while the text/PDU is entered.

9.14.2 Syntax

Type Syntax Response Example
Set Text mode (+CMGF=1): +CMGW: <index> AT+CMGW="091137880"<CR>
AT+CMGW/[=<o0a/da>[,<tooa/toda>[, e _
<stat>]]]<CR> OK > This is the text<Ctrl-Z>
text is entered<Ctrl-Z/ESC> +*CMGW: 303
OK
PDU mode (+CMGF=0): +CMGW: <index> AT+CMGW=13<CR>
AT+CMGW=<length>[,<stat>]<CR> . ¢ > 039121430100038166F600000
PDU is given<Ctrl-Z/ESC> 4E374F80D<Ctrl-Z2>
+CMGW: 303
OK
Test AT+CMGW="? OK
9.14.3 Defined values
Parameter Type Description
<da> String TP-Destination-Address Address-Value field (see the 3GPP TS 23.040 [81]); BCD

numbers (or GSM 7 bit default alphabet characters) are converted to characters
of the currently selected TE character set (see the +CSCS AT command); type of
address given by <toda>

<oa> String TP-Originating-Address Address-Value field (see the 3GPP TS 23.040 [81]); BCD
numbers (or GSM 7 bit default alphabet characters) are converted to characters
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Parameter Type Description
of the currently selected TE character set (see the +CSCS AT command); type of
address given by <tooa>

<tooa> Number TP-Originating-Address Type-of-Address octet (see the 3GPP TS 24.011 [86]); see the
<toda> parameter for the default value
<toda> Number TP-Destination-Address Type-of-Address octet (see the 3GPP TS 24.011 [86]); when
the first character of <da> is + (IRA 43) the default value is 145, otherwise it is 129)
<stat> Number or Number type in PDU mode (default value: 2), or string type in text mode (default
String value: "STO UNSENT"); it indicates the message status in memory:

¢ 0O:in PDU mode or "REC UNREAD" in text mode: received unread SMS messages
¢ T1:in PDU mode or "REC READ" in text mode: received read SMS messages

e 2:in PDU mode or "STO UNSENT" in text mode: stored unsent SMS messages

¢ 3:in PDU mode or "STO SENT" in text mode: stored sent SMS messages

<text> String SMS string
<index> Number Storage position
<length> Number The parameter meaning depends on the message format:

* Intext mode: number of characters

¢ In PDU mode: PDU's length in octets without the Service Center's address. In
example: 039121430100038166F6000004E374F80D is a PDU with Service Center's
number +1234, that generates the address 03912143 (4 octets). Thus in this case
<length>=13.

<PDU> String Protocol Data Unit: each 8-bit octet of the PDU must be written as two IRA character
long hexadecimal numbers, e.g. an octet with integer value 42 must be written as two
characters 2A (IRA 50 and 65)

9.15 Send message from storage +CMSS

+CMSS
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No No Up to 3 min +CMS Error

9.15.1 Description

Sends message with location value <index> from the preferred message storage <mem2> to the network
(SMS-SUBMIT or SMS-COMMAND). If a new recipient address <da> is given for SMS-SUBMIT, it will be used
instead of the one stored with the message. Reference value <mr> is returned to the DTE on successful
message delivery.

9.15.2 Syntax

Type Syntax Response Example
Set Text mode (+CMGF=1): +CMSS: <mr> AT+CMSS=302
AT+CMSS=<index>[,<da>[,<toda>]] OK +CMSS: 3
OK
PDU mode (+CMGF=0): +CMSS: <mr> AT+CMSS=302
AT+CMSS=<index> OK +CMSS: 4
OK
Test AT+CMSS="? OK
9.15.3 Defined values
Parameter Type Description
<index> Number Storage position
<da> String Destination address
<toda> Number Type of address of <da> - octet
<mr> Number Message reference
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9.16 Set text mode parameters +CSMP

+CSMP
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes +CSAS No <10s +CMS Error

9.16.1 Description

Selects values for additional parameters needed when an SMS is sent to the network or placed in a storage

when text format message mode is selected. For more details see the 3GPP TS 23.038 [80] and the 3GPP TS
23.040 [81].

9.16.2 Syntax

Type Syntax Response Example
Set AT+CSMP=<fo>,<vp>[,<pid>][, OK AT+CSMP=17,167,0,0
<dcs>]] OK
Read AT+CSMP? +CSMP: <fo>,<vp>,<pid>,<dcs> +CSMP: 17,167,0,0
OK OK
Test AT+CSMP="? OK

9.16.3 Defined values

Parameter Type Description

<fo> Number First octet of the SMS TPDU (see 3GPP TS 23.040 [81]). The factory-programmed
value is 17.

<vp> Number Format depending on the values of the bit3/bit4 of the <fo> (SMS-SUBMIT case):
Bit 3 Bit4 Format
0 0 Validity period not present
0 1 Validity period present,

relative format

1 o] Reserved
1 1 Validity period present,

absolute format

¢ Relative format: validity period, counted from when the SMS-SUBMIT is received by
the SMSC, in range 0-255 (the factory-programmed value is 167); for more details
see the 3GPP TS 23.040 [81]

<vp> Validity period value

0to143 (TP-VP + 1) x 5 minutes (i.e. 5 minutes
intervals up to 12 hours)

144 to 167 12 hours + ((TP-VP -143) x 30 minutes)

168 to 196 (TP-VP -166) x 1day

197 to 255 (TP-VP -192) x 1 week

¢ Absolute format: absolute time of the validity period termination in string format
("yy/MM/dd,hh:mm:ss+zz") (see the 3GPP TS 23.040 [81]); the time zone is
expressed in steps of 15 minutes. The range goes from -48 to +56

<pid> Number TP-Protocol-ldentifier (factory-programmed value: 0); see the 3GPP TS 23.040 [81]
<dcs> Number Data Coding Scheme. The factory-programmed value is O.
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9.17 Delete message +CMGD

+CMGD
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial Yes No No Appendix B.4 +CMS Error

9.17.1 Description

Deletes the message from the preferred message storage <mem1>, if <flag>=0 or not present, in location
<index>. Otherwise the messages are deleted following the rules specified by <flag>.

iy If the <index> value is out of range (it depends on AT+CPMS command setting), then the "+CMS ERROR:
Invalid memory index" error result code is returned.

=r SARA-R4 /LEXI-R4

When deleting a message from an empty location, the module returns the "+CMS ERROR: Invalid memory
index" error result code.

9.17.2 Syntax

Type Syntax Response Example
Set AT+CMGD=<index>[,<flag>] OK AT+CMGD=3
OK
Test AT+CMGD="? +CMGD: (list of supported +CMGD: (1-350),(0-4)
<index>s),(list of supported <flag>s) OK
OK

9.17.3 Defined values

Parameter Type Description
<index> Number Storage position
<flag> Number Deletion flag. If present, and different from O, the <index> parameter is ignored:

* O (default value): delete the message specified in <index>

¢ 1:delete all the read messages from the preferred message storage, leaving unread
messages and stored mobile originated messages (whether sent or not) untouched

e 2: delete all the read messages from the preferred message storage and
sent mobile originated messages, leaving unread messages and unsent mobile
originated messages untouched

e 3: delete all the read messages from the preferred message storage, sent and
unsent mobile originated messages leaving unread messages untouched

* 4: delete all the messages from the preferred message storage including unread
messages

9.18 Service center address +CSCA

+CSCA
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes +CSAS No <10s +CMS Error

9.18.1 Description

Updates the SMSC address, through which mobile originated SMSes are transmitted. In text mode the setting
is used by send and write commands. In PDU mode the setting is used by the same commands, but only when
the length of SMSC address coded into <pdu> parameter equals zero.

5y  SARA-R4/LEXI-R4
This command sets the service center value both in the RAM (this value is actually the SMSC address
used) and in the SIM card. Through the read command the value of current service center stored in the

RAM is displayed. At the power on, the MT reads the SMSC address in the SIM card and the same value
is set in RAM.
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9.18.2 Syntax

Type Syntax Response Example
Set AT+CSCA=<sca>[,<tosca>] OK AT+CSCA="0170111000",129
OK
Read AT+CSCA? +CSCA: <sca>,<tosca> +CSCA: "",129
OK OK
Test AT+CSCA="? OK

9.18.3 Defined values

Parameter Type Description
<sca> String Service center address.
<tosca> String Type of address of <sca> (for more details refer to 3GPP TS 24.008 [85]); the default

value is 145 when string includes '+', otherwise the default is 129.

9.19 Read concatenated message +UCMGR

+UCMGR

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full

9.19.1 Description

No No

<10s +CMS Error

Returns the message with location value <index> from message storage <mem1> to the DTE and shows
additional information when the message is a segment of a concatenated one:

e SMS-DELIVER: the parameters <tooa>, <fo>, <pid>, <dcs>, <sca>, <tosca>, <length> shall be displayed

only if +CSDH: 1.

* SMS-SUBMIT: the parameters <toda>, <fo>, <pid>, <dcs>, <vp>, <sca>, <tosca>, <length> shall be

displayed only if +CSDH: 1.

Wl L.

The command is supported only for text mode (+CMGF: 1).

SMS-COMMAND: <pid>, <mn>, <da>, <toda>, <length>, <cdata> shall be displayed only if +CSDH: 1.

The syntax AT+UCMGR=0 allows to display an SMS class O if it is signalized to MT, because no MMl is
available in the MT (see also the +CNMI AT command notes).

If the received message status is "received unread", the status in the storage changes to "received read".

If the <index> value is out of range (it depends on the preferred message storage, +CPMS command,

settings) or it refers to an empty position, then the "+CMS ERROR: invalid memory index" error result

code is returned.

9.19.2 Syntax

Type Syntax

Response

Example

Set AT+UCMGR=<index>

UBX-17003787 - R29
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SMS-DELIVER

+UCMGR: <stat>,<oa>,[<alpha>],
<scts>[,<tooa>, <fo>,<pid>,<dcs>,
<sca>,<tosca>,<length>][,<seq>,
<max>,<iei>,<ref>]

<data>

OK

SMS-SUBMIT

+UCMGR: <stat>,<da>,[<alpha>]

[<toda>,<fo>,<pid>,<dcs>,[<vp>],
<sca>,<tosca>,<length>][,<seq>,
<max>,<iei>,<ref>]

<data>

9 Short Messages Service

AT+UCMGR=1

+UCMGR: "REC READ",
"+393488535999",,"07/04/05,18:0
2:28+08",145,4,0,0,"+393492000
466",145,153,1,2,0,127

u-blox reserves all rights to this
document and the information
contained herein. Reproduction, use
or disclosure to third parties without
express permis

OK
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Type Syntax Response Example
OK
SMS-STATUS-report
+UCMGR:<stat>,<fo>,<mr>,[<ra>],
[<tora>]<scts><dt>,<st>
OK
SMS-COMMAND
+UCMGR: <stat>,<fo>,<ct>[,<pid>,
[<mn>],[<da>],[<toda>],<length>

[<cdata>]]

OK

CBM storage
+UCMGR: <stat>,<sn>,<mid>,
<dcs>,<page>,<pages>

<data>
OK
Test AT+UCMGR="? OK
9.19.3 Defined values
Parameter Type Description
<index> Number Storage position
<stat> String Indicates the status of message in memory:

e "REC UNREAD": received unread SMS
e "REC READ": received read SMS

¢ "STOUNSENT": stored unsent SMS

¢ "STO SENT": stored sent SMS

<oa> String Originator address

<alpha> String Alphanumeric representation of <da> or <oa> corresponding to the entry found in the
phonebook 3GPP TS 24.008 [85]. The parameter is not managed.

<scts> String Service center time stamp in time-string format, refer to <dt>

<tooa> Number Type of address of <oa> - octet

<fo> Number First octet of the SMS TPDU (see 3GPP TS 23.040 [81])

<pid> Number TP-Protocol-ldentifier (default 0); see 3GPP TS 23.040 [81]

<dcs> Number Data Coding Scheme

<sca> String Service center address field

<tosca> Number Type of address of <sca> - octet in Number format (for more details see 3GPP TS
24.008 [85]); default 145 when string includes '+', otherwise default 129

<length> Number Number of characters

<seq> Number Sequence number of the current short message (1-255)

<max> Number Maximum number of short messages in the concatenated short message (1-255)

<iei> Number Information Element Identifier, the possible values are the following:

¢ 0O:Concatenated short messages, 8-bit reference number
* 8:Concatenated short messages, 16-bit reference number
<ref> Number Concatenated short message reference number:
e 0-255: concatenated short messages, 8-bit reference number case
e 0-65535: concatenated short messages, 16-bit reference number case
<data> String In the case of SMS: 3GPP TS 23.040 [81] TP-User-Data in text mode responses;
format:
¢ if <dcs> indicates that 3GPP TS 23.038 [80] GSM 7 bit default alphabet is used:
o if TE character set other than "HEX" (see the +CSCS AT command description):

ME/TA converts GSM alphabet into current TE character set according to rules
of 3GPP TS 27.005 [87] Annex A
o if TE character set is "HEX": ME/TA converts each 7-bit character of GSM
7 bit default alphabet into two IRA character long hexadecimal number (e.g.
character £ (GSM 7 bit default alphabet 28) is presented as 1C (IRA 49 and 67))
¢ if <dcs> indicates that 8-bit or UCS2 data coding scheme is used: ME/TA converts
each 8-bit octet into two IRA character long hexadecimal number (e.g. octet with
integer value 42 is presented to TE as two characters 2A (IRA 50 and 65))
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Parameter Type Description
In the case of CBS: 3GPP TS 23.041[82] CBM Content of Message in text mode
responses; format:
¢ if <dcs> indicates that 3GPP TS 23.038 [80] GSM 7 bit default alphabet is used:
o if TE character set other than "HEX" (see the +CSCS AT command description):
ME/TA converts GSM alphabet into current TE character set according to rules
of 3GPP TS 27.005 [87] Annex A
o if TE character setis "HEX": ME/TA converts each 7-bit character of the GSM 7
bit default alphabet into two IRA character long hexadecimal number
if <dcs> indicates that 8-bit or UCS2 data coding scheme is used: ME/TA converts
each 8-bit octet into two IRA character long hexadecimal number
<da> String Destination address
<toda> Number Type of address of <da> - octet
<vp> Number Format depending of the <fo> setting:
* Relative format: validity period starting from when the SMS is received by the
SMSC, in range 0-255 (default value 167); for more details see 3GPP TS 23.040 [81]
<vp> Validity period value
0to143 (TP-VP + 1) x 5 minutes (i.e. 5 minutes
intervals up to 12 hours)
144 to 167 12 hours + ((TP-VP -143) x 30 minutes)
168 to 196 (TP-VP -166) x 1day
197 to 255 (TP-VP -192) x 1 week
¢ Absolute format: absolute time of the validity period termination in string format
("yy/MM/dd,hh:mm:ss+zz") (refer to 3GPP TS 23.040 [81]); the time zone is
expressed in steps of 15 minutes. The range goes from -48 to +56
<mr> Number Message reference
<ra> String Recipient address field
<tora> Number Type of address of <ra> - octet
<scts> String Service center time stamp in time-string format, refer to <dt>
<dt> String Discharge time in format "yy/MM/dd,hh:mm:ss+zz"; the time zone is expressed in
steps of 15 minutes. The range goes from -48 to +56
<st> Number Status of an SMS STATUS-REPORT
<ct> Number TP-Command-Type (default O)
<mn> Number 3GPP TS 23.040 [81] TP-Message-Number in integer format
<mid> Number CBM message identifier
<cdata> String TP-Command-Data in text mode responses
<sn> Number CBM serial number
<page> Number 3GPP TS 23.041[82] CBM page parameter bits 4-7 in integer format
<pages> Number 3GPP TS 23.041[82] CBM page parameter bits 0-3 in integer format

9.19.4 Notes

SARA-R4 /LEXI-R4
* The <stat> parameter is blank in SMS-STATUS-report displaying case.

9.20 Listconcatenated message +UCMGL

+UCMGL

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full Yes No No Up to 3 min (<1 +CMS Error

9.20.1 Description
Returns SMS messages with status value <stat> from message storage <mem1> to the DTE and shows
additional information when the message is a segment of a concatenated one:

* SMS-DELIVER: the parameters <tooa>, <length> shall be displayed only if +CSDH: 1.

UBX-17003787 - R29
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* SMS-SUBMIT: the parameters <toda>, <length> shall be displayed only if +CSDH: 1.

iy If status of the received message is "received unread", status in the storage changes to "received read".

iy The command is supported only for text mode (+CMGF: 1).

9.20.2 Syntax

Type Syntax Response Example
Set AT+UCMGL[=<stat>] SMS-DELIVERs: AT+UCMGL

+UCMGL: <index>,<stat>,<0a>, +UCMGL: 304,"REC READ","+39340

[<alpha>],[<scts>][,<tooa>, W on "
. 1234999",,"08/08/06,10:01:38+08",
<length>][, <seq>,<max>,<iei>, 145,152,1,2,8,32767

<ref>]
u-blox reserves all rights to this
< >
data document and the information
[+UCMGL: <index>,<stat>,<o0a>, contained herein. Reproduction, use
[<alpha>],[<scts>][,<tooa>, or disclosure to third parties without
<length>][,<seq>,<max>,<iei>, express permi

<ref>]<data>[...]] +UCMGL: 305,"REC READ","+39340
oK 1234999",,"08/08/06,10:01:40+08",
145,29,2,2,8,32767

ssion is strictly prohibited.

OK
SMS-SUBMITs:
+UCMGL: <index>,<stat>,<da>,
[<alpha>],[<toda>, <length>][,
<seq>,<max>,<iei>,<ref>]
<data>

[+UCMGL: <index>,<stat>,<da>,
[<alpha>],[<toda>,<length>][,<seq>,
<max>,<iei>,<ref>]<data>[...]]

OK

SMS-STATUS-REPORTS:
+UCMGL: <index>,<stat>,<fo>,
<mr>,[<ra>],[<tora>],<scts>,<dt>,
<st>

[+UCMGL: <index>,<stat>,<fo>,
<mr>,[<ra>],[<tora>],<scts>,<dt>,
<st>[...]]
OK
SMS-COMMANDSs:
+UCMGL: <index>,<stat>,<fo>,<ct>
[+UCMGL: <index>,<stat>,<fo>,
<ct>[...]]
OK
CBM storage:
+UCMGL: <index>,<stat>,<sn>,
<mid>,<page>,<pages><data>
[+UCMGL: <index>,<stat>,<sn>,
<mid>,<page>,<pages>,<data>[...]]
OK

Test AT+UCMGL="? +UCMGL.: (list of supported <stat>s) +UCMGL: ("REC UNREAD","REC

oK READ","STO UNSENT","STO SENT",
"ALL ")

OK
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9.20.3 Defined values

Parameter Type Description
<stat> String Indicates the status of message in memory:
¢ "REC UNREAD": received unread SMS messages
* "RECREAD":received read SMS messages
¢ "STOUNSENT": stored unsent SMS messages
¢ "STO SENT": stored sent SMS messages
e "ALL": all SMS messages (default value)
<index> Number Storage position
<oa> String Originator address
<alpha> String Alphanumeric representation of <da> or <oa> corresponding to the entry found in the
phonebook 3GPP TS 24.008 [85]. The parameter is not managed.
<scts> String Service center time stamp in time-string format; refer to <dt>
<tooa> Number Type of address of <oa> - octet
<length> Number Number of characters
<seq> Number Sequence number of the current short message (1-255)
<max> Number Maximum number of short messages in the concatenated short message (1-255)
<iei> Number Information Element Identifier, the possible values are the following:
¢ 0O:concatenated short messages, 8-bit reference number
¢ 8:concatenated short messages, 16-bit reference number
<ref> Number Concatenated short message reference number:
¢ 0-255: concatenated short messages, 8-bit reference number case
* 0-65535: concatenated short messages, 16-bit reference number case
<data> String In the case of SMS: 3GPP TS 23.040 [81] TP-User-Data in text mode responses;
format:
e if <dcs> indicates that 3GPP TS 23.038 [80] GSM 7 bit default alphabet is used:
o if TE character set other than "HEX" (see the +CSCS AT command description):
ME/TA converts GSM alphabet into current TE character set according to rules
of 3GPP TS 27.005 Annex A [87]
o if TE character set is "HEX": ME/TA converts each 7-bit character of GSM
7 bit default alphabet into two IRA character long hexadecimal number (e.g.
character £ (GSM 7 bit default alphabet 28) is presented as 1C (IRA 49 and 67))
e if <dcs> indicates that 8-bit or UCS2 data coding scheme is used: ME/TA converts
each 8-bit octet into two IRA character long hexadecimal number (e.g. octet with
integer value 42 is presented to TE as two characters 2A (IRA 50 and 65))
In the case of CBS: 3GPP TS 23.041[82] CBM Content of Message in text mode
responses; format:
e if <dcs> indicates that 3GPP TS 23.038 [80] GSM 7 bit default alphabet is used:
o if TE character set other than "HEX" (see the +CSCS AT command description):
ME/TA converts GSM alphabet into current TE character set according to rules
of 3GPP TS 27.005 [87] Annex A
¢ if TE character set is "HEX": ME/TA converts each 7-bit character of the GSM 7 bit
default alphabet into two IRA character long hexadecimal number
if <dcs> indicates that 8-bit or UCS2 data coding scheme is used: ME/TA converts
each 8-bit octet into two IRA character long hexadecimal number
<da> String Destination address
<toda> Number Type of address of <da> - octet
<fo> Number First octet of the SMS TPDU (see 3GPP TS 23.040 [81])
<mr> Number Message reference
<ra> String Recipient address field
<tora> Number Type of address of <ra> - octet
<dt> String Discharge time in format "yy/MM/dd,hh:mm:ss+zz"; the time zone is expressed in
steps of 15 minutes. The range goes from -48 to +56
<st> Number Status of an SMS STATUS-REPORT
<ct> Number TP-Command-Type (default 0)
<sn> Number CBM serial number
<mid> Number CBM message identifier
<page> Number 3GPP TS 23.041[82] CBM Page Parameter bits 4-7 in integer format
<pages> Number 3GPP TS 23.041[82] CBM Page Parameter bits 0-3 in integer format
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Parameter Type Description
<dcs> Number Data Coding Scheme

9.20.4 Notes

SARA-R4 /LEXI-R4

* When parameter <stat> is omitted, the default value will be O (if PDU mode is active) or "REC UNREAD" (if
text mode is active).
* The <stat> parameter is blank in SMS-STATUS-report displaying case.

9.21 Send concatenated message +UCMGS

+UCMGS

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Response time Error reference
full Yes No No Up to 3 min (<1  +CMS Error

s for prompt ">"
when present)

9.21.1 Description

Sends one segment of a concatenated message from a DTE to the network (SMS-SUBMIT). The message
reference value <mr> is returned to the DTE for a successful message delivery. <Ctrl-Z> indicates that the
SMS shall be sent, while <ESC> indicates aborting of the edited SMS.

iy The command is supported only for text mode (+CMGF: 1).

iy The entered text is preceded by a ">" (Greater-Than sign) character, and this indicates that the interface
is in "text enter" mode. The DCD signal shall be in ON state while the text is entered.

9.21.2 Syntax

Type Syntax Response Example

Set AT+UCMGS=<da>,[<toda>],<seq>, +UCMGS: <mr> AT+UCMGS="0171112233",,1,2,0,
<max>,<iei>,<ref><CR> oK 127<CR>
text is entered<Ctrl-Z/ESC> > u-blox reserves all rights to this

document and the information
contained herein. Reproduction, use
or disclosure to third parties without
express permis<Ctrl-Z>

+UCMGS:2
OK
AT+UCMGS="0171112233",,2,2,0,
127<CR>
> sion is strictly prohibited.<Ctrl-Z>
+UCMGS:3
OK
Test AT+UCMGS="? OK
9.21.3 Defined values
Parameter Type Description
<da> String Destination address
<toda> Number Type of address of <da> - octet
<seq> Number Sequence number of the current short message (1-255)
<max> Number Maximum number of short messages in the concatenated short message (1-255)
<iei> Number Information Element Identifier, the possible values are the following:

¢ 0O:Concatenated short messages, 8-bit reference number
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Parameter Type Description
* 8:Concatenated short messages, 16-bit reference number
<ref> Number Concatenated short message reference number:

e 0-255: Concatenated short messages, 8-bit reference number case

¢ 0-65535: Concatenated short messages, 16-bit reference number case
<text> String SMS String
<mr> Number Message reference

9.22 Write concatenated message to memory +UCMGW

+UCMGW

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full Yes No No <10s +CMS Error

9.22.1 Description

Stores one segment of a concatenated message (SMS-DELIVER or SMS-SUBMIT) to memory storage
<mem2> and returns the memory location <index> of the stored message. <Ctrl-Z> indicates that the SMS
shall be stored, while <ESC> indicates aborting of the edited SMS.

r The command is supported only for text mode (+CMGF: 1)

iy The entered text is preceded by a ">" (Greater-Than sign) character, and this indicates that the interface
is in "text enter" mode. The DCD signal shall be in ON state while the text is entered.

9.22.2 Syntax

Type Syntax Response Example

Set AT+UCMGW=[<oa/da>],[<tooa/ +UCMGW: <index> AT+UCMGW="091137880",,,1,2,8,
toda>],[<stat>],<seq>,<max>,<iei>, OK 32767<CR>
<ref><CR>

> u-blox reserves all rights to this

text is entered<Ctrl-Z/ESC> document and the information
contained herein. Reproduction, use
or disclosure to third parties without
express permi<Ctrl-Z>

+UCMGW:302
OK

AT+UCMGW="091137880",,,2,2,8,
32767<CR>

> ssion is strictly prohibited.<Ctrl-
z>

+UCMGW:303

OK
Test AT+UCMGW="? OK

9.22.3 Defined values

Parameter Type Description

<da> String 3GPP TS 23.040 [81] TP-Destination-Address Address-Value field in string format;
BCD numbers (or GSM 7 bit default alphabet characters) are converted to characters
of the currently selected TE character set (refer command +CSCS in 3GPP TS 27.007
[76]; type of address given by <toda>

<oa> String 3GPP TS 23.040 [81] TP-Originating-Address Address-Value field in string format;
BCD numbers (or GSM 7 bit default alphabet characters) are converted to characters
of the currently selected TE character set (refer command +CSCS chapter Chapter
4.10); type of address given by <tooa>

<tooa> Number 3GPP TS 24.011 [86] TP-Originating-Address Type-of-Address octet in integer format
(default refer <toda>)
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Parameter Type Description

<toda> Number 3GPP TS 24.011 [86] TP-Destination-Address Type-of-Address octet in integer format
(when first character of <da> is + (IRA 43) default is 145, otherwise default is 129)

<stat> String Indicates the status of message in memory:

¢ "REC UNREAD": received unread SMS messages

* "RECREAD":received read SMS messages

¢ "STOUNSENT": stored unsent SMS messages

e "STO SENT": stored sent SMS messages (default value)

<seq> Number Sequence number of the current short message (1-255)
<max> Number Maximum number of short messages in the concatenated short message (1-255)
<iei> Number Information Element Identifier, the possible values are the following:

¢ 0O:Concatenated short messages, 8-bit reference number

¢ 8:Concatenated short messages, 16-bit reference number
<ref> Number Concatenated short message reference number:

e 0-255: Concatenated short messages, 8-bit reference number case

¢ 0-65535: Concatenated short messages, 16-bit reference number case
<text> String SMS String
<index> Number Storage position

9.23 More messages to send +CMMS

+CMMS
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No No - +CMS Error

9.23.1 Description

Controls the continuity of SMS relay protocol link. When enabled, multiple SMS messages can be sent much
faster as link is kept open.

9.23.2 Syntax

Type Syntax Response Example
Set AT+CMMS=[<mode>] OK AT+CMMS=2
OK

Read AT+CMMS? +CMMS: <mode> +CMMS: 2
OK OK

Test AT+CMMS="? +CMMS: (list of supported +CMMS: (0-2)
<mode>s) OK
OK

9.23.3 Defined values

Parameter Type Description
<mode> Number Allowed values:
¢ O (default value): disabled

* 1: keep enabled until the time between the response of the latest message send
command (such as +CMGS) and the next send command exceeds 5 s, then close
the link and switch <mode> automatically back to O

e 2: keep permanently enabled. The link is closed after each send sequence, but
<mode> is not switched back to O
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9.24 Peek message +UCMGP

+UCMGP
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No No <10s +CMS Error

9.24.1 Description

Returns the message with location value <index> from message storage <mem?1> to the DTE, the same as
+CMGR does.

The SMS message is only 'peeked!, i.e. its status is not forced to "received read SMS mode" after reading.
The syntax, defined values and remarks are the same as described for +CMGR.

75  ThePINverification is not required when the preferred memory storage is "ME".

9.24.2 Syntax

Type Syntax Response Example
Set Text mode (+CMGF=1): (SMS-DELIVER) AT+UCMGP=303
AT+UCMGP=<index> +UCMGP: <stat>,<o0a>,[<alpha>], +UCMGP: "REC UNREAD",
<scts>[,<tooa>,<fo>,<pid>,<dcs>, "+393488535999","07/04/05,18:0
<sca>,<tosca>,<length>] 2:28+08",145,4,0,0,"+393492000
<data> 466",145,93
OK You have a missed called. Free

information provided by your
(SMS-SUBMIT) operator.

+UCMGP: <stat>,<da>,[<alpha>][, ok
<toda>,<fo>,<pid>,<dcs>,[<vp>],
<sca>,<tosca>,<length>]

<data>

OK
(SMS-STATUS-report)

+UCMGP: <stat>,<fo>,<mr>,[<ra>],
[<tora>],<scts>,<dt>,<st>

OK
(SMS-COMMAND)

+UCMGP: <stat>,<fo>,<ct>[,<pid>,
[<mn>],[<da>],[<toda>],<length>

[<cdata>]]

OK
(CBM storage)

+UCMGP: <stat>,<sn>,<mid>,
<dcs>,<page>,<pages>

<data>
OK
PDU mode (+CMGF=0): +UCMGP: <stat>,[<alpha>], AT+UCMGP=1
AT+UCMGP=<index> <length> +UCMGP: 0,,40
<pdu> 0791934329002000040C9193230
OK 982
6614000080703280452180
18D4F29CF
EO6B5CBF379F87C4EBF41E4340
82E7F
DBC3
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Type Syntax Response Example
OK

Test AT+UCMGP="? OK

9.24.3 Defined values

Parameter Type Description
<index> Number Storage position

9.24.4 Notes
SARA-R4 /LEXI-R4
* The <stat> parameter is blank in SMS-STATUS-report displaying case.

9.25 Send SMS command +CMGC

+CMGC
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No No Up to3min (<1  +CMS Error
s for prompt ">"
when present)

9.25.1 Description

Sends a command message from a DTE to the network (SMS-SUBMIT). The message reference value <mr>
is returned to the DTE for a successful message delivery. Optionally (when enabled by +CSMS AT command
and network supports) the <ackpdu> parameter is returned. Values can be used to identify message upon
unsolicited delivery status report result code. <Ctrl-Z> indicates that the SMS shall be sent, while <ESC>
indicates aborting of the edited SMS.

iy The entered PDU is preceded by a ">" (Greater-Than sign) character, and this indicates that the interface
is in "PDU enter" mode. The DCD signal shall be in ON state while the PDU is entered.

gy The +CMT URC is issued on the reception of the SMS messages.

9.25.2 Syntax

Type Syntax Response Example
Set Text mode (+CMGF=1): +CMGC: <mr>[,<scts>] AT+CMGC=17,0<CR>
AT+CMGC=<fo>,<ct>[,<pid>][, L ~
<mn>[,<da>[,<toda>]]]]<CR> OK > This is the text<Ctrl-Z>
> text is entered<Ctrl-Z/ESC> FEMGC:20
OK
PDU mode (+CMGF=0): +CMGC: <mr>[,<ackpdu>] AT+CMGC=13<CR>
AT+CMGC=<length><CR> oK > 039121430100038166F600000
> <PDU> is given<Ctrl-Z/ESC> 4E374F80D<Ctrl-Z>
+CMGC: 2
OK
Test AT+CMGC="? OK
URC +CMT: [<alpha>],

<length><CR><LF><pdu>

9.25.3 Defined values

Parameter Type Description
<mr> Number Message reference
<length> Number PDU's length in octets without the Service Center's address. In example 039121430

100038166F6000004E374F80D: is a PDU with Service Center's number +1234, that
generates the address 03912143 (4 octets). Thus in this case <length>=13.
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Parameter Type Description

<PDU> String Protocol Data Unit: each 8-bit octet of the PDU must be written as two IRA character
long hexadecimal numbers, e.g. octet with integer value 42 must be written as two
characters 2A (IRA 50 and 65).

<ackpdu> String See the 3GPP TS 23.040 [81] RP-User-Data element of RP-ACK PDU; format is same
as for <PDU> in case of SMS.

<alpha> String Alphanumeric representation of destination or originating address. See the 3GPP TS
27.005 [87].

<fo> Number First octet of the SMS TPDU (see 3GPP TS 23.040 [81])

<ct> Number TP-Command-Type (default value: O)

<pid> Number TP-Protocol-ldentifier (default value: O); see the 3GPP TS 23.040 [81]

<mn> Number See the 3GPP TS 23.040 [81] TP-Message-Number in integer format

<da> String Destination address

<toda> Number Type of address of <da> - octet

9.26 Sending of originating data via the control plane
+CSODCP

+CSODCP

Modules SARA-R410M-02B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B SARA-R412M SARA-R422
SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No No No - +CME Error

9.26.1 Description

Transmits data via the control plane from a DTE to the network. Data is identified by the local context
identification parameter <cid>. This command causes transmission of an ESM DATA TRANSPORT message
(see the 3GPP TS 24.301[120] subclause 9.9.4.25).

It optionally indicates that the exchange of data will be completed with:
* Current uplink data transfer
* The next received downlink data

75y  SARA-R410M/SARA-R412M
The command works only in case the Mobile Network Operator (MNO) profile in use has EPS-only service
domain set. Otherwise, the service domain can be configured by means of the +USVCDOMAIN AT
command.

9.26.2 Syntax

Type Syntax Response Example
Set AT+CSODCP=<cid>,<cpdata_ OK AT+CSODCP=1,3,"AA11BB"
length>,<cpdata>[,<RAI>[,<type_of_ OK
user_data>]]
Test AT+CSODCP="? +CSODCP: (range of supported +CSODCP: (0-10),(512),(0-2),(0,1)
<cid>s),(maximum number of bytes OK
of the <cpdata_length>),(list of
supported <RAI>s),(list of supported
<type_of_user_data>s)

OK
9.26.3 Defined values
Parameter Type Description
<cid> Number See <cid>
<cpdata_length> Number Size of the received data. The maximum length is 512 bytes
<cpdata> String User data container content: each 8-bit octet of the <cpdata> must be written as

two IRA character long hexadecimal numbers, e.g. octet with integer value 42 must
be written as two characters 2A (IRA 50 and 65). The <cpdata> format is specified
in 3GPP TS 24.301 [120] subclause 9.9.4.24. When there is no data to transmit,
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Parameter Type Description

the <cpdata> shall be an empty string (""). This parameter shall not be subject to
conventional character conversion as per the +CSCS AT command.

<RAI> Number Indicates the value of the release assistance indication (see the 3GPP TS 24.301 [120]
subclause 9.9.4.25). Allowed values:

¢ O (default value): no information available
* 1:data exchange completed with the transmission of the ESM DATA TRANSPORT

message.
e 2: data exchange completed with the receipt of the ESM DATA TRANSPORT
message.
<type_of_user_data> Number Indicates the type of user data:

¢ O (default value): regular data
¢ T:exception data

9.26.4 Notes

SARA-R410M-02B / SARA-R412M
* The <RAI> parameter (release assistance) is not supported.
* The command is not supported by SARA-R410M-02B-00.

9.27 Terminating data reporting via control plane +CRTDCP

+CRTDCP

Modules SARA-R410M-02B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B SARA-R412M SARA-R422
SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No No No - +CME Error

9.27.1 Description

Configures the terminating data reporting from network to the DTE via the control plane. Data is identified by
the local context identification parameter <cid>. When enabled, the URC is sent from the MT upon reception
of data from network.

9.27.2 Syntax

Type Syntax Response Example
Set AT+CRTDCP=<reporting> OK AT+CRTDCP=1
OK
Read AT+CRTDCP? +CRTDCP: <reporting> +CRTDCP: 1
OK OK
Test AT+CRTDCP="? +CRTDCP: (list of supported +CRTDCP: (0-1),(0-10),(512)

<reporting>s),(range of supported
<cid>s),(maximum number of octets
of user data indicated by <cpdata_

length>)
OK

URC +CRTDCP: <cid>,<cpdata_length>, +CRTDCP:0,1,"ab"
<cpdata>

9.27.3 Defined values

Parameter Type Description

<reporting> Number Allowed values:

¢ O (default value): reporting disabled
* T:reporting enabled by means of the URC +CRTDCP

<cid> Number See <cid>

<cpdata_length> Number Size of the received data. The maximum length 512 bytes

<cpdata> String User data container content (see the 3GPP TS 24.301 [120] subclause 9.9.4.24)
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9.27.4 Notes

SARA-R410M-02B
* Thecommand is not supported by SARA-R410M-02B-00.
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10 V24 control and V25ter

10.1 Introduction

These commands, unless specifically stated, do not implement set syntax using "=", read ("?"), or test ("=?").
If such commands are used, the "+CME ERROR: unknown" or "+CME ERROR: 100" error result code is provided
(depending on the +CMEE AT command setting).

10.2 Circuit 109 behavior &C

&C
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No Profile No - +CME Error

10.2.1 Description

Controls how the state of RS232 circuit 109 - Data Carrier Detect (DCD) - relates to the detection of received
line signal from the remote end.

10.2.2 Syntax

Type Syntax Response Example
Action AT&C[<value>] OK

10.2.3 Defined values

Parameter Type Description
<value> Number Indicates the behavior of circuit 109

¢ 0:DCE always presents ON condition on circuit 109

* 1(default value and factory-programmed value): circuit 109 changes in accordance
with the Carrier detect status; ON if the Carrier is detected, OFF otherwise

10.2.4 Notes

* See the corresponding module system integration manual for the DCD behavior during the initialization
phase of the module.

SARA-R404M / SARA-R410M / SARA-R412M / SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B
* The command setting is not stored in the personal profile.

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B / LEXI-R4
* The command setting is stored in the NVM.

10.3 Circuit 108/2 and escape sequence behavior &D

&D
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No Profile No - +CME Error

10.3.1 Description

Controls how the state of RS232 circuit 108/2 - Data Terminal Ready (DTR) - relates to changes from ON-to-OFF
transition during on-line data state.

It also controls how the escape sequence may change the on-line data state.
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10.3.2 Syntax

Type Syntax Response Example
Action AT&D[<value>] OK

10.3.3 Defined values

Parameter Type Description
<value> Number Allowed values:
¢ 0:the DCE ignores circuit 108/2
¢ 1(default value and factory-programmed value) or 2: upon an ON-to-OFF transition
of circuit 108/2, the DCE performs an orderly cleardown of the call. The automatic
answer is disabled while circuit 108/2 remains OFF

10.3.4 ~+++ behavior

* A special meaning of the &D value is provided for the ~+++ sequence during a PS data transfer with PPP
L2 protocol (this is outside the ITU-T V.25ter recommendation [208] scope). The ~+++ causes context
deactivation during a PS data transfer session for the AT&DO and AT&D2 value (the +++ return to on-line
command mode is provided for each &D value during a CS data call)

* Adifferentimplementation for the ~+++ is done with the &D1value: the PS data transfer is escaped and the
system returns in the on-line command state. The ATO command is used to resume the PS data transfer
session

i For more details, see the ITU-T recommendation V250 [207], ITU-T V.25ter recommendation [208] and
ITU-T V.32 recommendation [209].

iy See the corresponding module system integration manual for the DTR behavior during the initialization
phase of the module.

10.3.5 +++ behavior

* A special meaning of the &D value is provided for the +++ sequence during a PS data transfer with PPP L2
protocol (thisis outside the ITU-T V.25ter recommendation [208] scope). With the AT&D1and AT&D2 values
the PS data transfer is escaped and the system returns in the on-line command state. The ATO command
is used to resume the PS data transfer session.

* With the &DO0 values the +++ sequence is ignored.

iy For the DTR behavior during the initialization phase of the module, see the SARA-R4 series system
integration manual [29].

10.3.6 DTR, +++ behavior

PS data mode (PPP L2 protocol case)

Event DTE sends +++ DTR ON-to-OFF transition

&DO No action No action®

&D1 DCE enters online command mode DCE enters online command mode?
&D2 DCE enters online command mode Context deactivation

Table 8: PS data mode

Direct Link mode

Event DTE sends escape sequence (e.g. +++) DTR ON-to-OFF transition
&DO DCE enters command mode No action

&D1 DCE enters command mode DCE enters command mode
&D2 DCE enters command mode DCE enters command mode

Table 9: Direct Link mode

2 on LEXI-R422, SARA-R422, SARA-R422M8S, SARA-R422M10S, SARA-R422S this event causes a

context deactivation.
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10.3.7 Notes

* The escape sequence for the PS data mode with a L2 protocol different from the PPP is not ~+++, and it
could be not supported. For more information, see the S2 notes.

SARA-R404M / SARA-R410M / SARA-R412M / SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B
* The command setting is not stored in the personal profile.

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B / LEXI-R4
* The command setting is stored in the NVM.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
¢ On the AUX UART interface, the DTR line is always considered to ON state (even if the AUX UART
interface does not support the DTR line).
e Setting a 5-wire UART configuration (for mode details, see the +USIO AT command), on the UART
interface the DTR line is always considered to ON state (even if the UART interface does not support

the DTR line).
10.4 DSR override &S
&S
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No Profile No - +CME Error

10.4.1 Description
Selects how the module will control RS232 circuit 107 - Data Set Ready (DSR).

10.4.2 Syntax

Type Syntax Response Example
Action AT&S[<value>] OK

10.4.3 Defined values

Parameter Type Description
<value> Number ¢ 0O:setsthe DSRline to ON

¢ 1 (default value and factory-programmed value): sets the DSR line to ON in data
mode and to OFF in command mode

10.4.4 Notes

* See the corresponding module system integration manual for the DSR behavior during the initialization
phase of the module.

SARA-R404M / SARA-R410M / SARA-R412M / SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B
* The command setting is not stored in the personal profile.

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B / LEXI-R4
* The command setting is stored in the NVM.

10.5 Flow control &K

&K

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No Profile No - +CME Error

10.5.1 Description

Controls the flow control mechanism. The following settings are allowed:
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* No flow control
¢ HW flow control also referred with RTS /CTS flow control
e SW flow control also referred with XON / XOFF flow control

10.5.2 Syntax

Type Syntax Response Example
Action AT&K[<value>] OK

10.5.3 Defined values

Parameter Type Description
<value> Number e 0O:disable DTE flow control
¢ 3 (default and factory-programmed value): enable the RTS/CTS DTE flow control
¢ 4:enable the XON/XOFF DTE flow control
¢ 5:enable the XON/XOFF DTE flow control
¢ 6:enable the XON/XOFF DTE flow control

10.5.4 Notes

* The command handling is the same for <value> parameter 4, 5 or 6.

SARA-R4 / LEXI-R4
* The command setting is not stored in the personal profile.
e The SW flow control is not supported (<value>=4, 5 and 6 are not allowed).

*  When the MUX protocol is in use, the command has an impact on the physical UART settings (i.e. RTS/
CTS physical lines) and not on the flow control of MUX virtual channels (MSC packets with the related
FC bit).

SARA-R410M-02B
* The command is not supported by SARA-R410M-02B-00.

10.6 DTE-DCE character framing +ICF

+ICF
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial Yes Profile No - +CME Error

10.6.1 Description

Sets the local serial port start-stop (asynchronous) character framing which is used in information interchange
between DCE and DTE. Value O corresponds to the auto-detect case (if autobauding is supported).

iy The following restrictions must be reminded:

* If a data frame format refers to a frame without parity (ex. <format>=3), the command is accepted,
but the parity value is ignored; it is returned by the +ICF read command (and displayed in the current
personal profile configuration where supported) but it has no meaning

* The command setting is ignored when the AT command interface runs on the USB or on the SPI
interface

10.6.2 Syntax

Type Syntax Response Example
Set AT+ICF=[<format>[,<parity>]] OK AT+ICF=3,1
OK
Read AT+ICF? +ICF: <format>,<parity> +ICF: 3,1
OK OK
Test AT+ICF="? +ICF: (list of supported <format>s), +ICF:(0-3,5),(0-1)
(list of supported <parity>s) OK
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Type Syntax Response Example
OK

10.6.3 Defined values

Parameter Type Description
<format> Number ¢ 0:autodetect

* 1:8data?2stop

e 2:8datalparity 1stop

e 3:8datalstop

e 4:7data?2 stops

e 5:7bit, 1parity, 1stop

¢ 6:7bit, 1stop

Allowed values:

¢ SARA-R4/LEXI-R4 - 3 (default and factory-programmed value)
<parity> Number ¢ 0O:o0dd

e T:even

Allowed values:

¢ SARA-R4/LEXI-R4 -1 (default and factory-programmed value)

10.6.4 Notes

SARA-R4 /LEXI-R4
* The command setting is not stored in the personal profile.

10.7 DTE-DCE local flow control +IFC

+IFC

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No Profile No - +CME Error

10.7.1 Description

Controls the operation of the local flow control between DTE and DCE used when the data are sent or received.

When the software flow control (XON/XOFF) is used, the DC1 (XON, Ox11) and DC3 (XOFF, 0x13) characters are
reserved and therefore filtered (e.g. in SMS text mode these two characters can not be input).

Since the DTE-DCE communication relies on the correct reception of DC1/DC3 characters, the UART power
saving should be disabled on the module when SW flow control is used. If the UART power saving is active, the
DC1/DC3 characters could be used to wake up the module's UART, and therefore lost. In case a DC3 character
(XOFF) is correctly received by module's UART and some datais waiting to be transmitted, the module is forced
to stay awake until a subsequent DC1character (XON) is received.

iy The software flow control (XON/XOFF) setting is not allowed on the USB interfaces, on the SPI interface
and on a multiplexer channel. See the Multiple AT command interfaces for all the behavior differences in
respect to the supported interfaces.

10.7.2 Syntax

Type Syntax Response Example
Set AT+IFC=[<DCE_by_DTE>[,<DTE_by_OK AT+IFC=2,2
DCE>]] OK

Read AT+IFC? +IFC: <DCE_by_DTE>,<DTE_by_ +IFC: 2,2
DCE> OK
OK

Test AT+IFC="? +IFC: (list of supported <DCE_by_  +IFC: (0-2),(0-2)
DTE>),(list of supported <DTE_by_ OK
DCE>s)
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Type Syntax Response Example
OK

10.7.3 Defined values

Parameter Type Description
<DCE_by_DTE> Number e O:none

¢ 1: DC1/DC3 on circuit 103 (XON/XOFF)

¢ 2 (default and the factory-programmed value): circuit 105 (RTS)
<DTE_by_DCE> Number e O:none

¢ 1. DC1/DC3 on circuit 104 (XON/XOFF)

e 2 (default and the factory-programmed value): circuit 106 (CTS)

10.7.4 Notes

*» <DCE_by_DTE> and <DTE_by_DCE> parameters must be provided with the same value in pairs (only (O,
0), (1,1) and (2,2) are allowed. The other combinations are not allowed and the "+CME ERROR: operation
not allowed" error result code is returned).

SARA-R404M / SARA-R410M / SARA-R412M
e The command has no effect.

10.8 Set flow control\Q

\Q
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No - +CME Error

10.8.1 Description

Controls the operation of the local flow control between DTE and DCE. It is used when the data are sent or
received.

When the software flow control (XON/XOFF) is used, the DC1 (XON, Ox11) and DC3 (XOFF, 0x13) characters are
reserved and therefore filtered (e.g. in SMS text mode these two characters can not be input).

Since the DTE-DCE communication relies on the correct reception of DC1/DC3 characters, the UART power
saving should be disabled on the module when SW flow control is used. If the UART power saving is active, the
DC1/DC3 characters could be used to wake up the module's UART, and therefore lost. In case a DC3 character
(XOFF) is correctly received by module's UART and some datais waiting to be transmitted, the module is forced
to stay awake until a subsequent DC1character (XON) is received.

iy The software flow control (XON/XOFF) setting is not allowed on the USB interfaces, on the SPI interface
and on a multiplexer channel. See the Multiple AT command interfaces for all the behavior differences in
respect to the supported interfaces.

10.8.2 Syntax

Type Syntax Response Example
Set AT\Q[<value>] OK AT\Q3
OK

10.8.3 Defined values

Parameter Type Description
<value> Number ¢ 0:no flow control
¢ 1:DC1/DC3 on circuit 103 and 104 (XON/XOFF)

e 3 (default value): DCE_by_DTE on circuit 105 (RTS) and DTE_by_DCE on circuit 10
6 (CTS)

Allowed values:
¢ SARA-R4/LEXI-R4-3
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10.9 UART data rate configuration +IPR

+IPR
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial No Profile No - +CME Error

10.9.1 Description

Specifies the data rate at which the DCE accepts commands on the UART interface. The full range of data
rates depends on HW or other criteria.

75y  SARA-R4/LEXI-R4
The command is not applicable on the USB interface and the DCE returns an error result code if the
command is issued.

10.9.2 Syntax

Type Syntax Response Example
Set AT+IPR=[<rate>] OK AT+IPR=9600
OK
Read AT+IPR? +IPR: <rate> +IPR: 9600
OK OK
Test AT+IPR="? +IPR: (list of supported +IPR: (0,2400,4800,9600,19200,
autodetectable <rate> values)[,(list 38400,57600,115200),()
of fixed only <rate> values)] OK
OK
10.9.3 Defined values
Parameter Type Description
<rate> Number Allowed baud rates expressed in b/s (O, if present, means autobauding):

¢ SARA-R404M/SARA-R410M-01B-9600, 19200, 38400, 57600, 115200 (defaultand
factory-programmed value)

¢ SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B /
SARA-R410M-83B / SARA-R412M - The information text response to the test
command returns a list of baud rates; within this list the only supported baud rates
are: 9600, 19200, 38400, 57600, 115200 (default and factory-programmed value),
230400, 460800.

¢ SARA-R422-00B/SARA-R422M8S/SARA-R422S-00B -9600, 19200, 38400, 5760
0, 115200 (default and factory-programmed value), 230400, 460800
¢ SARA-R422-01B / SARA-R422M10S / SARA-R4225-01B / LEXI-R4 - 9600, 19200,

38400, 57600, 115200 (default and factory-programmed value), 230400, 460800
, 921600

=r SARA-R410M-02B
On SARA-R410M-02B-00 the information text response to the test command
returns a list of baud rates; within this list the only supported baud rates are: 960
0, 19200, 38400, 57600, 115200 (default and factory-programmed value).

10.9.4 Notes

* On the UART AT interface, after the reception of the "OK" result code for the +IPR command, the DTE
shall wait for at least 100 ms before issuing a new AT command; this is to guarantee a proper baud rate
reconfiguration.

SARA-R4 /LEXI-R4

* The command setting is stored in the NVM.

* This command is not supported in the multiplexer mode. See the +CMUX AT command for more details.

* The <rate> parameter is mandatory.

* Baud rate changes using +IPR may occur asynchronously to the final result code.
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10.10 Return to on-line data state O

o
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No No - +CME Error

10.10.1 Description

Causes the DCE to return to online data state and issue a CONNECT intermediate result code on DTE.

ATO command is used to resume both circuit-switched and packet-switched data call. The resume is only
possible if the PPP L2 protocol is used.

SARA-R4 /LEXI-R4

It allows the DCE to return to online data state, after an ON-to-OFF transition of circuit 108/2 or escape
sequence that has caused the DCE to enter in command mode (see &D).

SARA-R4 /LEXI-R4

Depending on ATX command setting the CONNECT IRC can be properly configured in order to provide also
the data rate (CONNECT <text>).

10.10.2 Syntax

Type Syntax Response Example
Action ATO <response> ATO
CONNECT

10.10.3 Defined values

Parameter Type Description
<response> String ¢ CONNECT
* NO CARRIER: the online data state cannot be resumed

10.10.4 Notes

* The command provides an error result code ("+CME ERROR: operation not allowed" if +CMEE is set to 2)
in the following cases:

o The DCE is not in online command state
o Itisissuedon a DCE different from the one in online command state

* In case of PSD call, any data from the network (downlink data) received by the DCE during the on-line
command state is discarded. This means that after the O command and on-line data state resume, any
possible data loss has to be recovered by upper layer protocols (e.g. TCP).

10.11 Escape character S2

s2
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No Profile No - +CME Error

10.11.1 Description

Controls the decimal value of the ASCIlI character used as the escape character. A value greater than 127

disables the escape process, i.e. no escape character will be recognized. The escape sequence contains three
escape characters e.g. "+++".

10.11.2 Syntax

Type Syntax Response Example
Set ATS2=<value> OK ATS2=43
OK
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Type Syntax Response Example
Read ATS27? <value> 043
OK OK

10.11.3 Defined values

Parameter Type Description

<value> Number Range 1to 255. The answer to the read command is in "xxx" format. The default and
the factory-programmed value is 43 (ASCII '+').

10.11.4 Notes
SARA-R4 /LEXI-R4
¢ The command has no effect.

10.12 Command line termination character S3

S3
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial Yes Profile No - +CME Error

10.12.1 Description

Sets a value representing the decimal IRA5 value of the character recognized by the DCE from the DTE,
to terminate the incoming command line. It is also generated by the DCE as part of the header, trailer and
terminator for result codes and information text, along with the S4 setting.

10.12.2 Syntax

Type Syntax Response Example
Set ATS3=<value> OK ATS3=13
OK
Read ATS3? <value> 013
OK OK

10.12.3 Defined values

Parameter Type Description

<value> Number Range O to 127. The answer to the read command is in "xxx" format. The default and
the factory-programmed value is 13 (ASCII carriage return (CR, IRA5 0/13)).

10.12.4 Notes

SARA-R4 /LEXI-R4
* The command setting is not stored in the personal profile.

10.13 Response formatting character S4

S4
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial Yes Profile No - +CME Error

10.13.1 Description

Sets a value representing the decimal IRA5 value of the character generated by the DCE as part of the header,
trailer and terminator for result codes and information text, along with the S3 setting.
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10.13.2 Syntax

Type Syntax Response Example
Set ATS4=<value> OK ATS4=10
OK
Read ATSA4? <value> 010
OK OK

10.13.3 Defined values

Parameter Type Description

<value> Number Range O to 127. The answer to the read command is in "xxx" format. The default and
the factory-programmed value is 10 (line feed (LF, IRA5 0/10)).

10.13.4 Notes

SARA-R4 /LEXI-R4
* The command setting is not stored in the personal profile.

10.14 Command line editing character S5

S5
Modules All products
Attributes Syntax PIN required Settings saved Can be aborted Responsetime Errorreference

partial Yes Profile No - +CME Error

10.14.1 Description

Sets a value representing the decimal IRA5 character recognized by the DCE as a request to delete from the
command line the immediately preceding character.

10.14.2 Syntax

Type Syntax Response Example
Set ATSb5=<value> OK ATS5=8
OK
Read ATS5? <value> 008
OK OK

10.14.3 Defined values

Parameter Type Description

<value> Number Range O to 127. The answer to the read command is in "xxx" format. The default and
the factory-programmed value is 8 (ASCIl backspace (BS, IRA5 0/8)).

10.14.4 Notes
SARA-R4 /LEXI-R4
* The command setting is not stored in the personal profile.
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10.15 Pause before blind dialling S6

S6
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial No No No - +CME Error

10.15.1 Description

Specifies the time in seconds that the DCE waits between connecting to the line and dialling, when the dial
tone is not implemented or enabled. The command is not applicable for signal based mobile phone software.

10.15.2 Syntax

Type Syntax Response Example
Set ATS6=<value> OK ATS6=2
OK
Read ATS6? <value> 002
OK OK

10.15.3 Defined values

Parameter Type Description
<value> Number Range 2 - 10. The answer to the read command is in "xxx" format. The default value is
2s.

10.15.4 Notes

SARA-R4 /LEXI-R4
e The command has no effect.

10.16 Connection completion timeout S7

s7
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No Profile No - +CME Error

10.16.1 Description

Specifies the time in seconds, that the DCE shall allow between either answering a call or completion of dialling
and establishment of a connection with a remote site.

10.16.2 Syntax

Type Syntax Response Example
Set ATS7=<value> OK ATS7=30
OK
Read ATS7? <value> 060
OK OK

10.16.3 Defined values

Parameter Type Description
<value> Number Range 1-255. The answer to the read command is in "xxx" format.
¢ SARA-R4/LEXI-R4 - The default value is O
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10.16.4 Notes
SARA-R4 /LEXI-R4
e The command has no effect.

10.177 Command dial modifier time S8

S8
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No No No - +CME Error

10.17.1 Description

Specifies the amount of time, in seconds, that the DCE shall pause during dialling, when a '’ (comma) dial
modifier is encountered in a dial string.

iy The command has no effect.

10.17.2 Syntax

Type Syntax Response Example
Set ATS8=<value> OK ATS8=4
OK
Read ATS8? <value> 002
OK OK

10.17.3 Defined values

Parameter Type Description
<value> Number Range 0 - 255. The answer to the read command is in "xxx" format. The default value
is2.

10.18 Automatic disconnect delay S10

S10
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial No No No - +CME Error

10.18.1 Description

Specifies the time in tenth of a second, that the DCE will remain connected to the line after the DCE has
indicated the absence of received line signal. Not supported for GSM but the OK response is returned.

10.18.2 Syntax

Type Syntax Response Example
Set ATS10=<value> OK ATS10=30
OK
Read ATS107? <value> 030
OK OK

10.18.3 Defined values

Parameter Type Description
<value> Number Range 1-254. Default: 1
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10.18.4 Notes

SARA-R4 /LEXI-R4
e The command has no effect.

10.19 Escape prompt delay (EPD) S12

Ss12
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No No No - +CME Error

10.19.1 Description

Defines the maximum period, in fiftieths of a second, allowed between the reception of the last character of
the sequence of three escape characters from the DTE and the sending of the OK result code to the DTE. If any
characters are detected during this time, the OK will not be sent.

Furthermore, the timeout is:

e The minimum period, before the first character reception of the three escape character sequence, during
which no other character must be detected to accept it as a valid first character

* The maximum period allowed between receipt of first, or second, character of the three escape character
sequence and receipt of the next

* The minimum period, after the last character reception of the three escape character sequence, during
which no other character must be detected to accept the escape sequence as a valid one

10.19.2 Syntax

Type Syntax Response Example
Set ATS12=<value> OK ATS12=80
OK
Read ATS12? <value> 050
OK OK

10.19.3 Defined values

Parameter Type Description
<value> Number Range O - 255. The answer to the read command is in "xxx" format. The default value
is50(1s)

10.19.4 Notes

SARA-R4 /LEXI-R4
¢ The command has no effect.

10.20 Command echo E

E
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No Profile No - +CME Error

10.20.1 Description

Controls whether or not the MT echoes characters received from the DTE during command state.

10.20.2 Syntax

Type Syntax Response Example
Set ATE[<value>] OK ATE1
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Type Syntax Response Example
OK

10.20.3 Defined values

Parameter Type Description
<value> Number ¢ 0O:echo off
¢ 1 (default and the factory-programmed value): echo on

10.20.4 Notes
SARA-R4 /LEXI-R4
* The command setting is stored in the NVM.

10.21 Result code suppression Q

Q
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No Profile No - +CME Error

10.21.1 Description

Determines if DCE transmits result codes to the DTE or not. When result codes are being suppressed,
no portion of any intermediate, final or URC is transmitted. Information text transmitted in response to
commands is not affected by this setting.

10.21.2 Syntax

Type Syntax Response Example
Set ATQ[<value>] OK ATQ1
OK

10.21.3 Defined values

Parameter Type Description

<value> Number ¢ O (default and the factory-programmed value): DCE transmits result codes
¢ 1:Result codes are suppressed and not transmitted

10.21.4 Notes

SARA-R4 /LEXI-R4
* The command setting is not stored in the personal profile.

10.22 DCE response format V

\'
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No Profile No - +CME Error

10.22.1 Description

Control the contents of the header and trailer transmitted with result codes and information text responses.
It also determines whether the result code is transmitted in a numeric form or an alphabetic (or verbose) form.
The information text response is not affected by this setting. See Information text responses and result codes
for description of the result code formats.
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10.22.2 Syntax

Type Syntax Response Example
Set ATV[<value>] OK ATV
OK

10.22.3 Defined values

Parameter Type Description
<value> Number ¢ 0:DCE transmits limited headers, trailers and numeric text

¢ 1 (default and the factory-programmed value): DCE transmits full headers, trailers
and verbose response text

10.22.4 Notes

SARA-R404M / SARA-R410M / SARA-R412M / SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B
* The command setting is not stored in the personal profile.

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B / LEXI-R4
* The command setting is stored in the NVM.

10.23 Result code selection and call progress monitoring
control X

X
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes Profile No - +CME Error

10.23.1 Description
In a CS data call, determines how the DCE transmits to the DTE the CONNECT result code.

10.23.2 Syntax

Type Syntax Response Example
Set ATX[<value>] OK ATX1
OK

10.23.3 Defined values

Parameter Type Description

<value> Number ¢ 0O: CONNECT result code is given upon entering online data state;
¢ 1-4:CONNECT <speed> result code is given upon entering online data state;
The default and factory-programmed value is:
¢ SARA-R422-01B/SARA-R422M10S / SARA-R422S-01B /LEXI-R4 -0

¢ SARA-R404M /SARA-R410M /SARA-R412M / SARA-R422-00B / SARA-R422M8S /
SARA-R422S-00B -4

<speed> Number Transfer speed for CSD calls configured via the +CBST AT command

10.23.4 Notes
SARA-R404M / SARA-R410M / SARA-R412M / SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B
* The command setting is not stored in the personal profile.

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B / LEXI-R4
* The command setting is stored in the NVM.

UBX-17003787 - R29 10 V24 control and V25ter Page 157 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

10.24 Reset to default configuration Z

z
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

10.24.1 Description

Resets the DCE configuration into a known state; the reset includes the loading of the settings stored in the
profile identified by the <value> parameter, into the current profile, and the application of the settings.

When the command is issued, any CSD call in progress is released. In case of success, the result code is issued
using the format configuration (Q, V, S3, S4 commands) loaded from the requested profile. The other DCE
settings are applied after the result code has been sent.

10.24.2 Syntax

Type Syntax Response Example
Action ATZ[<value>] OK

10.24.3 Defined values

Parameter Type Description
<value> Number Profile index, optional parameter. Allowed values:
*  SARA-R4/LEXI-R4 - 0 (default value)

10.25 Set to factory defined configuration &F

&F
Modules All products
Attributes Syntax PIN required Settings saved Can be aborted Responsetime Errorreference

full No No No - +CME Error

10.25.1 Description

Resets the current profile to factory-programmed setting. Other NVM settings, not included in the profiles,
are not affected.

In case of success, the response is issued using the configuration of the result codes format (Q, V, S3, S4
AT commands) loaded from the factory-programmed profile. The other DCE settings are applied after the
response has been sent.

10.25.2 Syntax

Type Syntax Response Example
Action AT&F[<value>] OK

10.25.3 Defined values

Parameter Type Description
<value> Number Only O allowed
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10.26 Display current configuration &V

&V
Modules SARA-R404M SARA-R410M SARA-R412M
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

10.26.1 Description

Reports a summary of the current configuration and of the stored user profiles.

75y  SARA-R4/LEXI-R4
For the complete list of the configuration items stored in the non volatile memory, see Appendix
B.2.

10.26.2 Syntax

Type Syntax Response Example

Action AT&V ACTIVE PROFILE: ACTIVE PROFILE: &C1, &D1, &S1,
&K3, E1, QO0, V1, X4, S00:000, SO
2:043, S03:013, S04:010, S05:00

8, §07:060, +CBST:007, 000, 001,
STORED PROFILE O: +CRLP:061, 061, 048, 006, +CR:0
00, +CRC:000, +IPR:0, +COPS:0,0,
FFFFF, +ICF:3,1, +UPSV: 0, +CMGF:0
, *CNMI:1,0,0,0,0, +USTS: O

STORED PROFILE 0: &C1, &D1, &S1,

List of commands stored in the
active profile with the related values

List of commands stored in the
profile O with the related values

STORED PROFILE 1:

List of commands stored in the &K3, E1, QO, V1, X4, S00:000, SO
profile 1 with the related values 2:043, S03:013, S04:010, S05:00
OK 8, S07:060, +CBST:007, 000, 001,

+CRLP:061, 061, 048, 006, +CR:0
00, +CRC:000, +IPR:0, +COPS:0,0,
FFFFF, +ICF:3,1, +UPSV: 0, +CMGF:0
, *CNMI:1,0,0,0,0, +USTS: O

STORED PROFILE 1: &C1, &D1, &S1,
&K3, E1, QO0, V1, X4, S00:000, SO
2:043, S03:013, S04:010, S05:00

8, §07:060, +CBST:007, 000, 001,
+CRLP:061, 061, 048, 006, +CR:0
00, +CRC:000, +IPR:0, +COPS:0,0,
FFFFF, +ICF:3,1, +UPSV: 0, +CMGF:0
, *CNMI:1,0,0,0,0, +USTS: O

OK

10.26.3 Notes

SARA-R404M / SARA-R410M / SARA-R412M
* Only the ACTIVE PROFILE is displayed. The AT command does not show STORED PROFILE O or STORED
PROFILE 1.
* Besides current active profile settings, all relevant settings, i.e. of volatile AT commands (e.g. +CEREG)
as well as NVM stored settings (e.g. +CGDCONT) are displayed.

UBX-17003787 - R29 10 V24 control and V25ter Page 159 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

11 SIM management

11.1 Generic SIM access +CSIM

+CSIM

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Response time Error reference
full Yes No No - +CME Error

11.1.1 Description

Allows direct control of the SIM by a distant application on the TE. This command transparently transmits the
<command> to the SIM via the MT. The <response> is returned in the same manner to the TE.

79  Thecommand needs the SIM module to work correctly.
iy It is recommended to wait some seconds after boot (or reset) before using the command.

r SARA-R4 / LEXI-R4
Operations linked to USIM application can be performed after the ADF USIM selection: issue the AT
+CSIM=14,"00A40004027FFF" command to avoid ambiguous behavior.

11.1.2 Syntax

Type Syntax Response Example
Set AT+CSIM=<length>,<command> +CSIM: <length>,<response> AT+CSIM=14,"A0A40000027F20"
OK +CSIM: 4,"6E00"
OK
Test AT+CSIM="? OK OK

11.1.3 Defined values

Parameter Type Description

<length> Number Length of the characters sent to the TE in <command> or <response> parameters

<command> String Command passed on by MT to SIM in hex format; see the 3GPP TS 51.011[89] and
ETSI TS 102 221[168]

<response> String Response to the command passed on by the SIM to the MT (3GPP TS 51.011 [89] and

ETSI TS 102 221[168])

11.2 Restricted SIM access +CRSM

+CRSM
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No No <10s +CME Error

11.2.1 Description

Allows easy access to the SIM database. The set command transmits the SIM command and its required
parameters to the MT. The MT handles internally all SIM-MT interface locking and file selection routines. As
response to the command, the MT sends the actual SIM information parameters and response data. An error
result code may be returned when the command cannot be passed to the SIM, but the failure in the execution
of the command in the SIM is reported in <sw1> and <sw2> parameters.

The expected response time shall be increased when using a remote SIM card via SAP and in case of
simultaneous access to the SIM by another AT interface or by internal clients (e.g. BIP, IMS).

7%  Thecommand needs the SIM module to work correctly.
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11.2.2 Syntax

Type Syntax Response Example

Set AT+CRSM=<command>[,<fileid>[, +CRSM: <sw1>,<sw2>[,<response>] AT+CRSM=176,28471,0,0,3
<P1>,<P2>,<P3>[,<data> [,

) OK +CRSM: 144,0,"989301770020
<pathid>]1]] 594178F2"
OK
Test AT+CRSM="? OK OK
11.2.3 Defined values
Parameter Type Description
<command> Number Allowed commands:

e 176:read binary

e 178:read record

e 192:getresponse

¢ 203:retrieve data

e 214: update binary

e 219:setdata

e 220: update record

e 242:status

Allowed values:

* SARA-R4/LEXI-R4-176,178,192, 214, 220, 242

<fileid> Number Identifies an elementary datafile on SIM. Mandatory for each command except
STATUS (e.g. 28423: meaning IMSI file (6F07)). For a complete description of
Elementary Files (EF), see 3GPP TS 31.102 [90].

<P1>, <P2>, <P3> Number Defines the request. These parameters are mandatory for each command, except

GET RESPONSE and STATUS. The values are described in 3GPP TS 51.011 [89] and
ETSI TS 102 221[168].

<data> String Information which shall be written to the SIM (hexadecimal character format; see the
+CSCS - string containing hexadecimal characters)
<pathid> String Contains the path of an elementary file on the SIM/UICC in hexadecimal format as

defined in ETSI TS 102 221 [168] (e.g. "7F205F70" in SIM and UICC case). The <pathid>
shall only be used in the mode "select by path from MF" as defined in ETSI TS 102 221
[168].

<swl>, <sw2> Number Contains SIM information about the execution of the actual command and can be
(more details in 3GPP TS 51.011 [89] and ETSI TS 102 221 [168]).

Status words examples for 2G SIM cards:

¢ 0x90 0x00: normal ending of the command

e Ox9F OxXX: length XX of the response data

¢ 0Ox92 OxOX: command successful but after using an internal retry routine X times
¢ 0Ox92 0x40: memory problem

¢ 0x94 0x00: no EF selected

e 0x94 0x02: out of range (invalid address)

¢ 0x94 0x04: file ID not found; pattern not found

¢ 0Ox94 0x08: file is inconsistent with the command

¢ 0x98 0x02: no CHV initialized

e 0x98 0x04: access condition not fullfiled / unsucc. CHV verify / authent.failed
¢ 0x98 0x08: in contradiction with CHV status

¢ 0x98 0x10: in contradiction with invalidation status

¢ 0x98 0x40: unsucc. CHV-verif. or UNBLOCK CHV-verif. / CHV blocked /
UNBL.blocked

¢ 0x67 OxXX: incorrect parameter P3

¢ Ox6A Ox81: function not supported

e OxB6A 0x82: file not found

* Ox6B OxXX: incorrect parameter P1or P2

*  Ox6D 0xXX: unknown instruction code given in the command
¢ OxB6E OxXX: wrong instruction class given in the command

e  Ox6F OxXX: technical problem with no diagnostic given
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Parameter Type Description
Status words examples for 3G SIM cards:
e  0x90 0x00: normal ending of the command
e Ox910xXX: length XX of the response data
¢ 0Ox63 0xCX: command successful but after using an internal retry routine X times
¢ 0Ox62 0x00: no information given, state of non volatile memory unchanged
¢ Ox64 0x00: no information given, state of non-volatile memory unchanged
e 0Ox65 0x00: no information given, state of non-volatile memory changed
¢ Ox65 0x81: memory problem
¢ 0Ox67 0x00: wrong length
* 0x69 0x85: conditions of use not satisfied
¢ 0x69 0x86: command not allowed (no EF selected)
¢ Ox69 0x82: security status not satisfied
¢ Ox62 0x81: part of returned data may be corrupted
¢ Ox6A 0x81: function not supported
¢ OxB6A 0x82: file not found
* Ox6A 0x83: record not found
¢ 0x6B 0x00: wrong parameter(s) P1, P2
¢ Ox6D 0x00: instruction code not supported or invalid
* Ox6E Ox00: instruction code not supported or invalid
* Ox6F 0x00: technical problem, no precise diagnosis
<response> String The response of successful completion of the command previously issued
(hexadecimal character format; see the +CSCS). STATUS and GET RESPONSE
return data, which gives information about the current elementary datafield. This
information includes the type of file and its size (see the 3GPP TS 51.011 [89] and
the ETSI TS 102 221 [168]). After READ BINARY or READ RECORD command the

requested data will be returned. <response> is not returned after a successful
UPDATE BINARY or UPDATE RECORD command.

11.2.4 Notes

SARA-R4 /LEXI-R4

* The following set command syntax is also allowed: AT+CRSM=<command>,<fileid>,<P1>,<P2>,<P3>,
[<data>],<pathid>.

11.3 Read the SIM language +CLAN

+CLAN

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No No No - +CME Error

11.3.1 Description
Reads the language from the SIM.

The read syntax will display the most preferred language from the preferred language list in:

e SARA-R4 / LEXI-R4 - EFg p(3FO0/2F05). If the EF-ELP file does not exist, the preferred language is read
from EF-LP (6F05) file.

11.3.2 Syntax

Type Syntax Response Example
Set AT+CLAN=<code> OK AT+CLAN="en"
OK
Read AT+CLAN? +CLAN: <code> +CLAN: "en"
OK OK
Test AT+CLAN="? OK
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11.3.3 Defined values

Parameter Type Description
<code> String It is a two-letter abbreviation of the language. The language codes, as defined in ISO
639, consists of two characters, e.g. "en", "it" etc
11.3.4 Notes
SARA-R4 /LEXI-R4
e The set command is not supported.
11.4 Check for UICC card +UUICC
+UuicC
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No No No - +CME Error
11.4.1 Description
Returns the type of application which is present on the ICC or UICC.
11.4.2 Syntax
Type Syntax Response Example
Read AT+UUICC? +UUICC: <state> +UUICC: 1
OK OK

11.4.3 Defined values

Parameter Type Description
<state> Number e 0:2G SIM (SIM application present)
e 1:3G SIM (USIM application present)
e 2:4G SIM (USIM and ISIM applications present)
Allowed values:
¢ SARA-R4/LEXI-R4-0,1

11.5 UICC application discovery +CUAD

+CUAD
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

11.5.1 Description

Asks the MT to discover what applications are available for selection on the UICC. According to ETSI TS 102.221
[168], the ME shall access and read the EFpy file in the UICC and return the values that are stored in its records.
Each record contains the AID and optionally application parameters of one of the applications available on the
uiccC.

If the optional parameter(s) are requested and the EFpy file is not present in the UICC, the <response>
parameter shall be empty.

11.56.2 Syntax

Type Syntax Response Example
Set AT+CUAD[=<option>] +CUAD: <response>[,<active_ AT+CUAD=1
application>[,<AID>]]

OK +CUAD: 61124F10A0000000
OK 871002FFFFFFFF89060400
FFFFFFFFFFFFFFFFFFFFFFFFFFO
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Type Syntax Response Example
000,2,A000000087100
2FFFFFFFF89060400FF
OK

Test AT+CUAD="? +CUAD: (list of supported +CUAD: (0,1)

<option>s) OK
OK

11.5.3 Defined values

Parameter Type Description

<option> Number ¢ O (default value): no parameters requested in addition to <response>
¢ Trinclude <active_application>

<response> String Content of the EFpg in hexadecimal format

<active_application> Number Active application:

¢ 0:no SIM or USIM active

* T:active application is SIM

e 2:active application is USIM, followed by <AID>

e 3:active application is ISIM, followed by <AID>
<AID> String AID of active USIM in hexadecimal format

11.5.4 Notes
SARA-R4 / LEXI-R4

* The <option> parameter is not supported, therefore the module returns only the <response> parameter
in the information text response to the set command.

* Thetest command is not supported.

* Each EFpy file record is returned within quotation marks; e.g:
+CUAD: "61204F10A0000000871002FF33FFFF8906030100500C47454E45524943205553494DFFFFFFF
F""61194F0CA000000063504B43532D313550094D49445066696C6573FFFFFFFFFFFFFFFFFFFEEE"

11.6 SIM states reporting +USIMSTAT

+USIMSTAT

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
partial No NVM No - +CME Error

11.6.1 Description

Configures the +UUSIMSTAT URC presentation. Based on the configuration, the URC is able to report the SIM
card initialization status, the phonebook initialization status and the REFRESH proactive command execution
result.

iy If <state> 9 and 10 are reported, update all SIM card related parameters cached in the DTE's application
(e.g. the IMSI retrieved with +CIMI command).

11.6.2 Syntax

Type Syntax Response Example
Set AT+USIMSTAT=<mode> OK AT+USIMSTAT=3
OK
Read AT+USIMSTAT? +USIMSTAT: <mode> +USIMSTAT: 3
OK OK
Test AT+USIMSTAT="? +USIMSTAT: (list of supported +USIMSTAT: (0-7)
<mode>s) OK
OK
URC +UUSIMSTAT: <state> +UUSIMSTAT: 8
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11.6.3 Defined values

Parameter Type Description
<mode> Number Bitmask representing which indications the +UUSIMSTAT URC is allowed to report.

See Table 10 for the meaning of each bit. The factory-programmed value is O.

<state> Number Indicates the SIM card initialization status, the phonebook initialization status and
the REFRESH proactive command execution result:

e 0:SIMcard not present

* 1:PIN needed

e 2:PIN blocked

¢ 3:PUK blocked

¢ 4:(U)SIM not operational

¢ 5:(U)SIMin restricted use (FDN or BDN active)

e 6:(U)SIM operational (registration may be initiated)

e 7:SIM phonebook ready to be used (when the SIM application is active)

¢ 8:USIM phonebook ready to be used (when the USIM application is active)
¢ 9:(U)SIM toolkit REFRESH proactive command successfully concluded

¢ 10: (U)SIM toolkit REFRESH proactive command unsuccessfully concluded

¢ 11: PPP connection active, (U)SIM toolkit REFRESH proactive command delayed till
PPP deactivation

e 12: voice call active, (U)SIM toolkit REFRESH proactive command delayed till call
release

¢ 13: CSD call active, (U)SIM toolkit REFRESH proactive command delayed till call
release

Allowed values:
* -0,1,2,3,4,5,6,8,9,10
¢ SARA-R4/LEXI-R4-9,10

11.6.4 Notes

* <state>=9 and 10 will not be reported when dedicated (+CFUN: 6) or raw (+CFUN: 9) mode is active.
* Table 10 provides the meaning of each bit with the corresponding state:

Bit States reported

0 Reports the (U)SIM initialization status (<state>'s from O to 6 may be reported)

1 Reports the (U)SIM phonebook initialization status (<state>'s from 7 to 8 may be reported)

2 Reports the (U)SIM toolkit REFRESH proactive command execution result (<state>'s from 9 to 13 may be
reported)

Table 10: <mode> bitmask meaning

SARA-R4 /LEXI-R4
* Only <mode>=4 is supported and its factory-programmed value. By factory-programmed configuration
the +USIMSTAT URCs are disabled: for more details on enabling / disabling the +USIMSTAT URCs, see
the +UCUSATA AT command.
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12 SIM toolkit

12.1 Introduction

SIM Application Toolkit (STK) is the 3GPP standard feature that allows the Subscriber Identity Module (SIM)
to handle the DCE, by issuing commands such as sending SMS to the network, or triggering a SIM refresh, or
asking for local information (e.g. Location, IMEI), and monitor its access to the cellular network, by configuring
notifications for relevant events (envelopes).

The processing of SIM Application toolkit commands can be seamlessly performed by the DCE, or can be
done by the host application by activating the SIM toolkit AT interface either in dedicated or in raw mode. In
dedicated mode, the DTE is notified of STK commands and events after decoding; in raw mode the DTE is
notified with the raw data as received from the SIM. Only one mode can be enabled and function at a time.

The commands in this section (with the exception of the +UBIP, +UCATPROF and +STKPROF AT commands,
where supported) properly work only if the SIM toolkit interface has been activated by the DTE. Otherwise the
SIM toolkit processing will be blocked.

If an AT commmand related to the dedicated mode is used when the raw mode is enabled (and vice versa), an
error result code ("+CME ERROR: operation not allowed" if the +CMEE is set to 2) is returned.

For more details on the command description and parameters, see 3GPP TS 51.014 [104] and ETSI TS 102.223
[1e7].

iy The setup menu fetched from the SIM card may vary with the terminal profile supported by the MT, which
is affected by the capabilities of the module itself (e.g. speech): this implies that different u-blox modules
may display different setup menus with the same SIM card.

r SARA-R4 /LEXI-R4
Once SIMtoolkit interface has been enabled by means of the +tUCUSATA AT command, the DTE is notified
SIM toolkit commands and events via URC. User interaction is usually not required, as the module handles
Terminal Responses autonomously.

The SIM card can establish data sessions with a SIM OTA server using the the module's cellular connectivity
by means of the Bearer Independent Protocol (BIP) feature.

The STK commands related to the Bearer Independent Protocol, i.e. Open Channel, Close Channel, Receive
Data, Send Data, Get Channel Status and the events Data Available and Channel Status, are autonomously
managed by the device without the intervention from the TE, unless the dedicated mode is supported and
actived and the Open Channel command requires the user intervention (see ETSI TS 102 223 [167]).

12.2 Bearer Independent Protocol status indication +UBIP

+UBIP

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No NVM No - +CME Error

12.2.1 Description

Configures the Bearer Independent Protocol status indication, i.e. the +UUBIP URC presentation.

79  Thechannel status event provides information about the link status and its drop, therefore it is advisable
to enable it where available.

r SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B /
SARA-R412M
The command setting is not stored in the NVM.

12.2.2 Syntax

Type Syntax Response Example
Set AT+UBIP=<mode> OK AT+UBIP=1
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Type Syntax Response Example
OK
Read AT+UBIP? +UBIP: <mode> +UBIP: O
OK OK
Test AT+UBIP="? +UBIP: (list of supported <mode>'s) +UBIP: (0,1)
OK OK
URC +UUBIP: <ev_cmd>,<val> +UUBIP: 10,261

12.2.3 Defined values

Parameter Type Description

<mode> Number Indicates whether the +UUBIP URC is enabled or not:
e O (factory-programmed value): BIP status indication disabled
¢ 1. BIP status indication enabled

¢ 2: OPEN CHANNEL, CLOSE CHANNEL and CHANNEL STATUS EVENT status
indications enabled

Allowed values:
¢ SARA-R4/LEXI-R4-0,1
<ev_cmd> Number Indicates the event download's tag or proactive command's tag. Allowed values:
¢ 10: Channel status event
¢ 64:Open channel proactive command
¢ 65: Close channel proactive command
* 66: Receive data proactive command
* 67: Send data proactive command

<val> Number Indicates the channel status (in case of the event download channel status) or result
in case of a proactive command (see ETSI TS 102 223 [167])

12.3 Read the USAT profile +CUSATR

+CUSATR

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full Yes No No - +CME Error

12.3.1 Description

Reads the USAT terminal profile for the given profile storage. If the <profile_storage> parameter is omitted
in the set command, the information text response will return the profile for all the supported profile storage
values.

12.3.2 Syntax

Type Syntax Response Example
Set AT+CUSATR[=<profile_storage>] +CUSATR: <profile_storage>, AT+CUSATR=1
<profile> +CUSATR: 1,"F31FE84A119C00
OK 878C0O0001FE060000043C000000
0004000400000000008"
OK
Test AT+CUSATR="? +CUSATR: (list of supported +CUSATR: (0-5)
<profile_storage>s) OK
OK

12.3.3 Defined values

Parameter Type Description

<profile_storage> Number Allowed values:
¢ 0O:the TE profile that can be set with the +CUSATW AT command
¢ T1:the MT profile that can be set with the +CUSATW AT command
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Parameter Type Description
e 2: MT default profile that reflects the inherent, default supported facilities of the
MT

e 3: UICC profile that reflects the currently active UICC profile that was sent to the
UICC in the last TERMINAL PROFILE command

e 4:UICC EFygT. It represents the elementary file that indicates services available in
the USIM

e b:list of MT only facilities (facilities that are not allowed to be assigned to the TE,
see 3GPP TS 31.111[143])

<profile> String The profile in hexadecimal character format describing the supported facilities of the
referenced <profile_storage> as specified for the Terminal Profile in 3GPP TS 31.111
[143] or for the related EF in 3GPP TS 31.102 [90].

12.4 Write the USAT profile +CUSATW

+CUSATW
Modules SARA-R410M SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes NVM No - +CME Error

12.4.1 Description

Writes a USAT terminal profile to the profile storage location. If the profile storage parameter is omitted in the
setcommand, it resets the profiles for all the supported profile storage values to factory-programmed setting.
If only the profile parameter is omitted, it will reset the given profile storage to factory-programmed setting.

= SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B /
SARA-R412M
Upon an attempt to store or reset a profile that conflicts with the list of MT only facilities, or when
attempting to activate a profile bit not available in the MT default profile (see AT+CUSATR=2), the
operation fails and the profile referred to by the command parameter <profile_storage> remains
unchanged. The MT will provide an error result code.

r SARA-R410M-01B
When trying to store or reset a profile that conflicts with an already stored profile or the list of MT only
facilities, the operation fails and the profile referred to by the command parameter <profile_storage>
remains unchanged. The MT will provide an error result code.

12.4.2 Syntax

Type Syntax Response Example
Set AT+CUSATW]([=<profile_storage>[, OK AT+CUSATW=1,"F31TFE84A119C00
<profile>]] 878C0O0001FE060000043C0O00000
0004000400000000008"
OK
Test AT+CUSATW="? +CUSATW: (list of supported +CUSATW: (0,1)
<profile_storage>s) OK
OK

12.4.3 Defined values

Parameter Type Description
<profile_storage> Number Allowed values:

e 0O: TE. It refers to the profile storage for the facilities supported by the TE. The
default value is a blank profile with all bits set to zero. This value is applicable both
in the execution command and in the information text response.

e 1: MT. It refers to the profile storage for the facilities to be supported by the MT,
which can be a subset of the default MT facilities. The TE can choose to register a
subset of the MT default profile, typically omitting facilities also supported by the
TE profile. The default value is the MT default profile. This value is applicable both
in the execution command and in the information text response.

UBX-17003787 - R29 12 SIM toolkit Page 168 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

Parameter Type Description

<profile> String The profile in hexadecimal character format describing the supported facilities of the
referenced <profile_storage> as specified for the Terminal Profile in 3GPP TS 31.111
[143] or for the related EF in 3GPP TS 31.102 [90].

12.5 Enable USAT terminal URCs +UCUSATA

+UCUSATA

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No NVM No - +CME Error

12.5.1 Description
Enables the USAT terminal URCs to the TE for USAT proactive commands sent from the UICC to the MT.

12.6.2 Syntax

Type Syntax Response Example
Set AT+UCUSATA=<active_URC> OK AT+UCUSATA=0
OK
Read AT+UCUSATA? +UCUSATA: <active_URC> +UCUSATA: O
OK OK
Test AT+UCUSATA="? +UCUSATA: (list of supported +UCUSATA: (0-7)
<active_URC>s)
OK
OK
URC +CUSATP: <proactive_command>
URC +CUSATEND

12.5.3 Defined values

Parameter Type Description
<active_URC> Number Bitmask representing which URCs are activated.

See Table 11 for the meaning of each bit. The factory-programmed value is O.

<proactive_ String Command in hexadecimal character format. Proactive command as defined in 3GPP
command> TS 31.111[143], consisting of the full BER-TLV data object.

12.5.4 Notes

* The MT issues the +CUSATP URC to forward to the TE proactive commands issued by the UICC.

e The MT issues the +CUSATEND URC when the UICC indicates that the proactive command session is
terminated.

* Table 11 provides the meaning of each bit with the corresponding state:

Bit States reported

0 Enable the +CUSATEND URC
1 Enable the +CUSATP URC
2 Enable the +UUSIMSTAT URC

Table 11: <mode> bitmask meaning
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13 Packet switched data services

13.1 PDP contexts and parameter definition

13.1.1 Primary and secondary PDP contexts

A PDP context can be either primary or secondary. In LTE, PS data connections are referred to as EPS bearers:
EPS bearers are conceptually equivalent to the legacy PDP contexts, which are often referred to for sake of
simplicity. Similarly to a PDP context, the EPS bearer can be a default (primary) or dedicated (secondary) one.
The initial EPS bearer established during LTE attach procedure is actually a default EPS bearer. A secondary
PDP context uses the same IP address of a primary PDP context (the usual PDP context activated e.g. via
dial-up). The Traffic Flow Filters for such secondary contexts shall be specified according to 3GPP TS 23.060
[83].

The typical usage of the secondary PDP contexts is in VolIP calls, where RTP (speech) packets are conveyed on
one PDP context (e.g. the primary one) with a given QoS (e.g. low reliability) whereas SIP signalling is routed on
a different PDP context (e.g. the secondary one, with the same IP address but different port numbers) with a
more reliable QoS.

A Traffic Flow Template (i.e. a filter based on port number, specifying relative flow precedence) shall be
configured for the secondary context to instruct the GGSN to route down-link packets onto different QoS flows
towards the TE.

PDP context type Activation procedure

Primary Used to establish a logical connection through the network from the UE to the GGSN with a
specifically negotiated Quality of Service (QoS).

The UE initiates the PDP context activation: it changes the session management state to active,
creates the PDP context, obtains the IP address and reserves radio resources. After the activation,
the UE is able to send IP packets over the air interface.

Secondary Used to establish a second PDP context with the same IP address and the same APN as the
primary PDP context.

The two contexts may have different QoS profiles, which makes the feature useful for applications
that have different QoS requirements (e.g. IP multimedia); QoS is applied based on port number
addressing.

iy SARA-R4 /LEXI-R4
Mobile originated activation of secondary PDP contexts is not supported.

13.1.2 Multiple PDP contexts

Two PDP context types are defined:
* ‘"external" PDP context: IP packets are built by the DTE, the MT's IP instance runs the IP relay function only;

e '"internal" PDP context: the PDP context (relying on the MT's embedded TCP/IP stack) is configured,
established and handled via the data connection management AT commands.

Multiple PDP contexts are supported. The DTE can access these PDP contexts either alternatively through

the physical serial interface, or simultaneously through the virtual serial ports of the multiplexer (multiplexing

mode MUX), with the following constraints:

* Using the MT's embedded TCP/IP stack, only an internal PDP context is supported. This IP instance
supports up to 7 sockets;

* The sum of active external and internal PDP contexts cannot exceed the maximum number of active PDP
contexts indicated in the <cid> parameter description;

* Using external PDP contexts via dial-up, it is usually possible to have at most 3 PPP instances
simultaneously active.

SARA-R404M / SARA-R410M-01B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B /
SARA-R410M-83B
Using external PDP contexts via dial-up, it is possible to have a single PPP instance active.

SARA-R410M-02B / SARA-R412M
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On SARA-R410M-02B-00, SARA-R410M-02B-01 SARA-R410M-02B-02, SARA-R412M-02B-00,
SARA-R412M-02B-01, SARA-R412M-02B-02 using external PDP contexts via dial-up, it is possible to have
a single PPP instance active.

13.1.3 Parameter definition

13.1.3.1 <APN>
The Access Point Name (APN) is a string parameter, which is a logical name, valid in the current PLMN's
domain, used to select the GGSN (Gateway GPRS Support Node) or the external packet data network to be
connected to. The APN can be omitted: this is the so-called "blank APN" setting that may be suggested by
network operators (e.g. to roaming devices); in this case the APN string is not included in the message sent
to the network.

The maximum length of the parameter is:
¢ SARA-R4/LEXI-R4 - 62 characters

13.1.3.2 <cid>
PDP context identifier. A numeric parameter specifying a particular PDP context definition. This parameter is
valid only locally on the interface DTE-MT.

The maximum number of definable and active PDP contexts depend(s) on the product version:®

Product Max number of Max number of active
definable PDP contexts PDP contexts

SARA-R404M / SARA-R410M / SARA-R412M 8 8

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / 8 4

LEXI-R4

13.1.3.3 <PDP_addr>

String parameter identifying the MT in the IP-address space applicable to the PDP service. If the value is null or
omitted (dynamic IP addressing), then a value may be provided by the DTE during the PDP startup procedure
or, failing that, a dynamic address will be requested via DHCP. It can be read with the command AT+CGPADDR
or AT+CGDCONT read command.

To request a static IP address, a fixed IP address shall be specified for the <PDP_addr> paramater of the
+CGDCONT set command and the user shall not rely on PPP negotiation via IPCP CONFREQ option.

Depending on the IP-version, the <PDP_addr> consists of 4 octets (IPv4) or 16 octets (IPv6):

e |Pv4:"ddd.ddd.ddd.ddd"

e |Pv4v6: "ddd.ddd.ddd.ddd ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd"
e |Pv6: "ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd.ddd"

13.1.3.4 <PDP_type>

The Packet Data Protocol (PDP) type is a string parameter which specifies the type of packet data protocol:

e "IP": Internet Protocol (IETF STD 5)

e "NONIP": Non IP

e "IPV4V6":virtual <PDP_type>introduced to handle dual IP stack UE capability (see the 3GPP TS 24.301[120])
¢ "IPV6": Internet Protocol, version 6 (see RFC 2460 [177])

r SARA-R404M / SARA-R410M-01B / SARA-R410M-52B
<PDP_type>="NONIP" is not supported.

7P  SARA-R410M-02B
<PDP_type>="NONIP" is not supported by SARA-R410M-02B-00.

13.2 PPP LCP handshake behavior

When a data call is initiated by means of D* AT command, the module switches to PPP mode just after the
CONNECT intermediate result code. The first step of the PPP procedure is the LCP handshake, in this phase
the behavior of module series differ between them.

3 The maximum number of active PDP contexts may be limited by the MNO
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iy Entering OnLine Command Mode (OLCM) during LCP handshake phase is strongly discouraged because
the handshake procedure could be broken and should be restarted from the beginning.

13.3 Printing IP address format +CGPIAF

+CGPIAF

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full Yes No No - +CME Error

13.3.1 Description

Defines the printing format of IPv6 address parameters of the other AT commands. See RFC 4291 [183] for
details of the IPv6 address format.

F SARA-R4 /LEXI-R4
The affected parameters are:

* |In +CGDCONT the <PDP_addr> parameter
* In+CGPADDR the <PDP_addr_1> and <PDP_addr_2> parameters

* In +CGCONTRDP, the <local_address_and_subnet_mask>, <dns_prim_addr>, <dns_sec_addr>, <P_
CSCF_prim_addr> and <P_CSCF_sec_addr> parameters

13.3.2 Syntax

Type Syntax Response Example

Set AT+CGPIAF=[<IPv6_ OK AT+CGPIAF=1,1,1,1
AddressFormat>[,<IPv6_ OK
SubnetNotation>[,<IPv6_
LeadingZeros>[,<IPv6_
CompressZeros>]1]]

Read AT+CGPIAF? +CGPIAF: <IPv6_AddressFormat>, +CGPIAF:0,0,0,0
<IPv6_SubnetNotation>, OK
<IPv6_LeadingZeros>,<IPv6_

CompressZeros>
OK

Test AT+CGPIAF="? +CGPIAF: (list of supported +CGPIAF: (0-1),(0-1),(0-1),(0-1)

<IPv6_AddressFormat>s), OK

(list of supported <IPv6_
SubnetNotation>s),(list of
supported <IPv6_LeadingZeros>s),
(list of supported <IPv6_

CompressZeros>s)
OK
13.3.3 Defined values
Parameter Type Description
<IPv6_ Number Defines the IPv6 address format:
AddressFormat> e 0 (default value): IPv4-like dot-notation used. IP address and subnetwork mask if
applicable, are dot-separated
¢ 1:IPv6-like colon-notation used. IP address and subnetwork mask if applicable and
when given explicitly, are separated by a space
<IPv6_ Number Defines the subnet-notation for <remote_address_and_subnet_mask>. The setting
SubnetNotation> does not apply if <IPv6_AddressFormat>=0:
¢ O (default value): both IP address and subnet mask are explicitly stated, separated
by a space
¢ 1: the printout format is applying / (forward slash) subnet-prefix Classless Inter-
Domain Routing (CIDR)
<IPv6_ Number Defines whether leading zeros are omitted or not. The setting does not apply if <IPv6_

LeadingZeros>

AddressFormat>=0:
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Parameter Type Description

¢ O (default value): leading zeros omitted

¢ T:leading zeros included
<IPv6_ Number Defines whether 1-n instances of 16-bit-zero-values are replaced by only "::". This
CompressZeros> applies only once. The setting does not apply if <IPv6_AddressFormat>=0:

¢ O (default value): no zero compression

¢ T:use zerocompression

13.4 PDP context definition +CGDCONT

+CGDCONT
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial Yes NVM /OP No - +CME Error

13.4.1 Description

Defines the connection parameters for a PDP context, identified by the local context identification parameter
<cid>. If the command is used only with parameter <cid>, the corresponding PDP context becomes undefined.

Each context is permanently stored so that its definition is persistent over power cycles.

The command is used to set up the PDP context parameters for an external context, i.e. a data connection
using the external IP stack (e.g. Windows dial-up) and PPP link over the serial interface.

Usage of static i.e. user defined IP address is possible in UTRAN and GERAN but not in EUTRAN; to prevent
inconsistent addressing methods across various RATSs, static IP addressing is not recommended for LTE
modules: 3GPP TS 23.060 [83] Rel.8 and later releases specify that a UE with EUTRAN/UTRAN/GERAN
capabilities shall not include a static PDP address in PDP context activation requests.

The information text response to the read command provides the configuration of all the PDP context / EPS
bearers that have already been defined. The test command returns a different row for each <PDP_type> value
supported by the module.

= SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B /
SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
After the PDP context activation, the information text response to the read command provides the
configuration negotiated with the network (similarly to +CGCONTRDP AT command).

13.4.2 Syntax
Type Syntax Response Example
Set AT+CGDCONT=[<cid>[,<PDP_ OK IPv4 example

type>L,<APN>[, <PDP-addr>[, AT+CGDCONT=1,"IP","APN_name"
<d_comp>[,<h_comp>][, s s _| s

<IPv4AddrAlloc>[,<emergency_ 1.2.3.4",0,0
indication>[,<P-CSCF_discovery>[, OK
<IM_CN_Signalling_Flag_Ind>[, IPvav6 example

<NSLPITIIII AT+CGDCONT=1,"IPV4V6","APN","0

.0.0.00.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0
",0,0

OK

IPv6 example

AT+CGDCONT=1,"IPV6","APN","0.0.0
.0.0.0.0.0.0.0.0.0.0.0.0.0",0,0

OK
Read AT+CGDCONT? +CGDCONT: <cid>,<PDP_type>, +CGDCONT: 1,"IP","web.omnitel.it",
<APN>,<PDP_addr>,<d_comp>, "91.80.140.199",0,0,0
<h_comp>[,<IPv4AddrAlloc>, OK
<emergency_indication>[,<P-CSCF_
discovery>,<IM_CN_Signalling_Flag_
Ind>[,<NSLPI>]]]
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Type Syntax Response Example
[+CGDCONT: <cid>,<PDP_type>,
<APN>,<PDP_addr>,<d_comp>,
<h_comp>[,<IPv4AddrAlloc>,
<emergency_indication>[,<P-CSCF_
discovery>,<IM_CN_Signalling_Flag_
Ind>[,<NSLPI>]]1]

OK

Test AT+CGDCONT="? +CGDCONT: (list of supported +CGDCONT: (1-3),"IP",,,(0-2),(0-4)
<cid>s),<PDP_type>,,,(list of . " i
cupported <d_c3c’>’r’np>s)’(”5t of +CGDCONT: (1-3),"IPV6",,,(0-2),(0-4)
supported <h_comp>s)[,(list of OK
supported <IPv4AllocAddr>s),
(list of supported <emergency_
indication>s)[,(list of supported
<P-CSCF_discovery>s),(list of
supported <IM_CN_Signalling_
Flag_Ind>s)[,(list of supported
<NSLPI>s)]]]

[+CGDCONT: (list of supported
<cid>s),<PDP_type>,,,(list of
supported <d_comp>s),(list of
supported <h_comp>s)[,(list of
supported <IPv4AllocAddr>s),
(list of supported <emergency_
indication>s)[,(list of supported
<P-CSCF_discovery>s),(list of
supported <IM_CN_Signalling_
Flag_Ind>s)[,(list of supported
<NSLPI>s)]1]]

OK
13.4.3 Defined values
Parameter Type Description
<cid> Number See <cid>. The default value is 1.
<PDP_type> String See <PDP_type>. The default value is "IP".
<APN> String See <APN>. The default value is " (blank APN).
<PDP_addr> Number See <PDP_addr>. The default value is "0.0.0.0"
<d_comp> Number PDP data compression; it can have the values:

¢ O (default value): off
¢ 1:on (predefined compression type i.e. V.42bis data compression)
e 2:V.42bis data compression
¢ 3:V.44
<h_comp> Number PDP header compression; it can have the values:
¢ O (default value): off
e T:on (predefined compression type, i.e. RFC1144)
¢ 2:RFC144
¢ 3:RFC2507
¢ 4:RFC3095

<h_comp>: the available head-compressions are dependent on configuration of
the stack (configured via features in the stack)

<IPv4AddrAlloc> Number Controls how the MT/TA requests to get the IPv4 address information:
¢ O (default value): IPv4 Address Allocation through NAS Signalling
¢ 1:IPv4 Address Allocated through DHCP

<emergency_ Number Indicates whether the PDP context is for emergency bearer services or not:
indication> * 0O (default value): PDP context is not for emergency bearer services
* 1:PDP context is for emergency bearer services
<request_type> Number Indicates the type of PDP context activation request for the PDP context:
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Parameter Type Description
e O: PDP context is for new PDP context establishment or for handover from a non-
3GPP access network (how the MT decides whether the PDP context is for new PDP
context establishment or for handover is implementation specific)
¢ 1:PDP context is for emergency bearer services
e 2 (default value): PDP context is for new PDP context establishment
¢ 3:PDP context is for handover from a non-3GPP access network
<P-CSCF_discovery> Number Influences how the MT/TA requests to get the P-CSCF address, see 3GPP TS 24.229
[131] annex B and annex L:

¢ O (default value): preference of P-CSCF address discovery not influenced by
+CGDCONT

¢ 1:preference of P-CSCF address discovery through NAS Signalling
¢ 2:preference of P-CSCF address discovery through DHCP

<IM_CN_Signalling_ Number Shows whether the PDP context is for IM CN subsystem-related signalling only or not:
Flag_Ind> «  0:PDP context is not for IM CN subsystem-related signalling only

* 1:PDP context is for IM CN subsystem-related signalling only
<NSLPI> Number Indicates the NAS signalling priority requested for the corresponding PDP context:

¢ O (default value): indicates that the PDP context has to be activated with the value
for the low priority indicator configured in the MT.

¢ T:indicates that the PDP context has to be activated with the value for the low
priority indicator set to "MS is not configured for NAS signalling low priority".

The MT utilises the NSLPI information provided as specified in 3GPP TS 24.301[120]

and 3GPP TS 24.008 [85].

<secure_PCO> Number Specifies if security protected transmission of PCO is requested or not (applicable for

EPS only):

¢ O (default value): Security protected transmission of PCO is not requested.

e 1:Security protected transmission of PCO is requested.

<IPv4_MTU_ Number Influences how the MT/TA requests to get the IPv4 MTU size:
discovery> ¢ O (default value): Preference of IPv4 MTU size discovery not influenced by
+CGDCONT.
e T:Preference of IPv4 MTU size discovery through NAS signalling.
<Local_Addr_Ind> Number Indicates to the network whether or not the MS supports local IP address in TFTs:

¢ O (default value): indicates that the MS does not support local IP address in TFTs.
¢ T:indicates that the MS supports local IP address in TFTs.

<Non_IP_MTU_ Number Influences how the MT/TA requests to get the Non-IP MTU size (for more details, see
discovery> 3GPP TS 24.008 [85]):
e O (default value): preference of Non-IP MTU size discovery not influenced by
+CGDCONT.

* T: preference of Non-IP MTU size discovery through NAS signalling.

13.4.4 Notes

Additional examples:

Command Response Description
Configure the error result code
format by means of the +CMEE
AT command

AT+CGDCONT="? +CGDCONT: (1-3),"IP",,,(0),(0-1) Test command

OK
AT+CGDCONT=4,"IP","internet" +CME ERROR: operation not allowed Define out of range PDP contexts
AT+CGDCONT=2,"IP","internet" OK Define allowed PDP contexts
AT+CGDCONT=1,"IP","STATREAL" OK Define allowed PDP contexts
AT+CGDCONT=3,"IP","tim.ibox.it" OK Define allowed PDP contexts
AT+CGDCONT=253,"IP","internet" +CME ERROR: operation not allowed Define out of range PDP contexts
AT+CGDCONT? +CGDCONT: 2,"IP","internet","0.0.0.0",0,0 Read command

+CGDCONT: 1,"IP","STATREAL","0.0.0.0",0

,0

+CGDCONT: 3,"IP","tim.ibox.it","0.0.0.0",0,0

OK
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SARA-R4 /LEXI-R4

* The factory-programmed settings of the initial default EPS bearer mapped to <cid>=1are:
o <APN> see Mobile Network Operator profiles.
o <PDP_addr>="0.0.0.00.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0"
o <PDP_type>="IPV4V6"

* If <PDP_type>="IPV6", the <PDP_addr> parameter is mandatory and the allowed values are "" (blank) or

a full 8 octets with colon separated format address.

e <d_comp>=1,2, 3 are not supported.

* The command setting are stored in the NVM at the module switch off.

* The module automatically accepts Mobile Terminated PDP contexts/EPS bearers.

* The <NSLPI> parameter is not supported.

* <h_comp>=1,2,3 and 4 are not supported.

* If <PDP_addr> is not assigned or set to all zeros and <PDP_type>="IPV4V6", the read command will only
return the all zeros IPV6 address.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* The <emergency_indication>, <P-CSCF_discovery> and <IM_CN_Signalling_Flag_Ind> parameters are
not supported.
¢ Defining different PDP contexts with the same <APN> (even blank) and <PDP_type> is not allowed.
* Undefining the PDP context associated to <cid>=1is not allowed, i.e., AT+CGDCONT=1cannot be used,
as it returns an error result code. If a string type parameter is omitted or set to an empty string, the
current configured value is kept.

SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B
* The <P-CSCF_discovery> and <IM_CN_Signalling_Flag_Ind> parameters are not supported.

SARA-R410M-02B

¢ On SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02 the <P-CSCF_discovery> and
<IM_CN_Signalling_Flag_Ind> parameters are not supported.

* Except on SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02, in all the +UMNOPROF
AT command configuration, except for the Verizon (see the +UMNOPROF AT command, <MNO>=
3) configuration, the +CGDCONT entries are synchronized at power on to the entries of the LwM2M
object11"APN connection profile" instances. Update of instances in LwM2M database (see Lightweight
M2M) will cause update of the +CGDCONT entries. Create / delete / update of EPS bearers by means
of the +CGDCONT AT command will cause create / delete / update of instances in LwM2M database
(see Lightweight M2M). It is possible for the LwWM2M AT&T server to disable a certain APN by setting
resource 3 "APN Enable status" to "false". This would cause the corresponding APN to be deactivated
automatically and its activation, triggered by any client including AT+CGACT, will be locally rejected.

* In Verizon configuration (see the tUMNOPROF AT command, <MNO>=3) the EPS bearers with the
<cid> parameter in range from 1to 7 are defined by default and are aligned to the entries of the Verizon
APN table (see the +VZWAPNE AT command).

SARA-R412M

* On SARA-R412M-02B-00, SARA-R412M-02B-01, SARA-R412M-02B-02 the <P-CSCF_discovery> and
<IM_CN_Signalling_Flag_Ind> parameters are not supported.

* Except on SARA-R412M-02B-00, SARA-R412M-02B-01, SARA-R412M-02B-02, in all the +UMNOPROF
AT command configuration, the +CGDCONT entries are synchronized at power on to the entries of the
LwM2M object 11 "APN connection profile" instances. Update of instances in LwM2M database (see
Lightweight M2M) will cause update of the +CGDCONT entries. Create / delete / update of EPS bearers
by means of the +CGDCONT AT command will cause create / delete / update of instances in LwWM2M
database (see Lightweight M2M). It is possible for the LWM2M AT&T server to disable a certain APN
by setting resource 3 "APN Enable status" to "false". This would cause the corresponding APN to be
deactivated automatically and its activation, triggered by any client including AT+CGACT, will be locally
rejected.

SARA-R410M-01B / SARA-R410M-52B
* The <P-CSCF_discovery> and <IM_CN_Signalling_Flag_Ind> parameters are not supported.
¢ In Verizon configuration (see the +UMNOPROF AT command, <MNO>=3 where supported) the EPS
bearers with the <cid> parameter in range from 1 to 7 are defined by default and are aligned to the
entries of the Verizon APN table (see the +VZWAPNE AT command).
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SARA-R404M
* The <P-CSCF_discovery> and <IM_CN_Signalling_Flag_Ind> parameters are not supported.
* The settings of the initial default EPS bearer mapped to <cid>=1 must have a blank APN.

¢ In Verizon configuration the EPS bearers with the <cid> parameter in range from 1to 7 are defined by
default and are aligned to the entries of the Verizon APN table (see the +VZWAPNE AT command).

13.5 Packet switched data configuration +UPSD

+UPSD
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No +UPSDA No - +CME Error

13.5.1 Description

Sets or reads all the parameters in a specific packet switched data (PSD) profile. The command is used to set
up the PDP context parameters for an internal context, i.e. a data connection using the internal IP stack and
related AT commands for sockets.

To set all the parameters of the PSD profile a set command for each parameter needs to be issued.

gy In the read command, if only the first parameter is issued, the module returns all the parameters of the
given PSD profile, and lists them in separated lines.

75y  SARA-R4/LEXI-R4
The command settingis stored in the NVM following the procedure described in the Saving AT commands
configuration section.

13.5.2 Syntax

Type Syntax Response Example
Set AT+UPSD=<profile_id>,<param_ OK AT+UPSD=0,1,"apn.provider.com”
tag>,<param_val> OK
Read AT+UPSD=<profile_id>,<param_ +UPSD: <profile_id>,<param_tag>, AT+UPSD=0,1
tag> <param_val> +UPSD: 0,1,"apn.provider.com"
OK OK
AT+UPSD=<profile_id> +UPSD: <profile_id>,0,<param_val0 AT+UPSD=0
g +UPSD: 0,0,0

+UPSD: <profile_id>,1,<param_
vall>...

+UPSD: 0,1,"apn.provider.com
+UPSD: 0,2,"username”
+UPSD: 0,4,"0.0.0.0"

+UPSD: <profile_id>x,<param_valx>

OK
+UPSD: 0,19,0
OK
13.5.3 Defined values
Parameter Type Description
<profile_id> Number PSD profile identifier. Allowed values:
¢ SARA-R4/LEXI-R4-0
<param_tag> Number Allowed values:

e O: protocol type - the allowed values of <param_val> parameter are:
o O (default value): IPv4
o T1:1Pv6
o 2:1Pv4v6 with IPv4 preferred for internal sockets
o 3:IPv4v6 with IPv6 preferred for internal sockets
¢ 1: APN - <param_val> defines the APN text string, e.g. "apn.provider.com"; the
maximum length is 99. The default value is an empty string.
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Parameter Type Description

e 2: username - <param_val> is the user name text string for the authentication
phase. The default value is an empty string. The maximum length is 64 characters.

e 3:password-<param_val>isthe password text string for the authentication phase.
Note: the AT+UPSD read command with <param_tag> = 3 is not allowed and the
read all command does not display it. The maximum length is 64 characters.

e 4: DNST - <param_val> is the text string of the primary DNS address. IPv4 DNS
addresses are specified in dotted decimal notation form (i.e. four numbers in
range 0-255 separated by periods, e.g. "xxx.yyy.zzz.www"). IPv6 DNS addresses
are specified in standard IPv6 notation form (2001:DB8:: address compression is
allowed). The default value is "0.0.0.0".

e 5: DNS2 - <param_val> is the text string of the secondary DNS address. IPv4
DNS addresses are specified in dotted decimal notation form (i.e. four numbers
in range 0-255 separated by periods, e.g. "xxx.yyy.zzz.www"). IPv6 DNS addresses
are specified in standard IPv6 notation form (2001:DB8:: address compression is
allowed). The default value is "0.0.0.0".

¢ 6:authentication - the <param_val> parameter selects the authentication type:

o O (default value): none

o T1:PAP

o 2:CHAP

o 3:automatic selection of authentication type (none/CHAP/PAP)

e 7:IP address - <param_val> is the text string of the static IP address given by the
ISP in dotted decimal notation form (i.e. four numbers in range 0-255 separated by
periods, e.g. "xxx.yyy.zzz.www"). The default value is "0.0.0.0". Note: IP address set
as "0.0.0.0" means dynamic IP address assigned during PDP context activation

e 8:data compression - the <param_val> parameter refers to the default parameter
named <d_comp> and selects the data compression type:

o O (default value): off
o 1:predefined, i.e. V.42bis
o 2:V.42bis

e 9: header compression - the <param_val> parameter refers to the default

parameter named <h_comp> and selects the header compression type:

o O (default value): off

o 1:predefined,i.e. RFC1144
o 2:RFC1144

o 3:RFC2507

o 4:RFC3095

¢ 100: map the +UPSD profile to the specified <cid> in the +CGDCONT table.

o 0:map the current profile to <cid> O (where supported) or to the default bearer
PDP ID

1: map the current profile to <cid> 1
2: map the current profile to <cid> 2
: map the current profile to <cid> 3
: map the current profile to <cid> 4
:map the current profile to <cid> 5
: map the current profile to <cid> 6
: map the current profile to <cid> 7
o 8:map the current profile to <cid> 8
Allowed values:
¢ SARA-R422-01B/SARA-R422M10S / SARA-R422S-01B /LEXI-R4 -0, 4, 5,100

¢ SARA-R410M-02B / SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B /
SARA-R412M / SARA-R422-00B / SARA-R422M8S / SARA-R422S-008B - 0, 100
¢ SARA-R404M /SARA-R410M-01B / SARA-R410M-52B - 0
=F SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B
On SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00 the
allowed values are: 0, 100.

0 o0oo0o0o0OO
No oA w

UBX-17003787 - R29 13 Packet switched data services Page 178 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

13.5.4 Notes
SARA-R410M-02B / SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B / SARA-R412M /
SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

* The default carrier PDP identifier refers to the PDP context with the lowest <cid> among the active ones
listed in the +CGDCONT table.

* If <param_tag>=0 (IP type) only <profile_id>=0 is supported and the <param_val> factory-programmed
value is O (IPv4).

* If <param_tag>=100 (profile to <cid> mapping) only <profile_id>=0 is supported and the <param_val>
factory-programmed value is O (map the current profile to default bearer PDP ID).
SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

¢ Always issue the AT+UPSD=0,100,<cid> command on used context <cid> after the +CGDCONT AT
command returns that the context is active with a valid IP address. This activates the PS data
connection and allows applications to work properly. For more details, see the SARA-R4 / SARA-R5
series Internet applications development guide [27].

¢ Mapping the +UPSD <profile_id>=0 to the default bearer PDP identifier (<param_tag>=100 and <cid>=
0) takes effect only for AT commands that refer to Internet protocol transport layer.

¢ Ifthe network assigns the control plane Cellular 1oT (CloT) EPS optimization to the module, a maximum
of two contexts can be activated on the NB-loT radio access technology. For more details on the CloT
EPS optimization and capabilities, see the +CCIOTOPT and +UCFGCIOT AT commands.
SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B

* On SARA-R422-01B-01, SARA-R422S-01B-01, SARA-R422M10S-01B-01, if <param_tag>=4 or 5, DNS1
and DNS2 addresses are used just before the active PDN context DNS servers provided by the cellular
network.

e On SARA-R422-01B-01, SARA-R422S-01B-01, SARA-R422M10S-01B-01, if <param_tag>=4 or 5,
configured DNS server addresses are valid only for the <cid> to which the +UPSD profile is mapped.
LEXI-R4

* If <param_tag>=4 or 5, DNS1and DNS2 addresses are used just before the active PDN context DNS
servers provided by the cellular network.

* |If <param_tag>=4 or 5, configured DNS server addresses are valid only for the <cid> to which the
+UPSD profile is mapped.
SARA-R410M-83B
¢ Ifthe network assigns the control plane Cellular 1oT (CloT) EPS optimization to the module, a maximum
of two contexts can be activated on the NB-loT radio access technology. For more details on the CloT
EPS optimization, see the +CCIOTOPT AT command.
SARA-R410M-02B / SARA-R412M
e On SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02, SARA-R412M-02B-00,
SARA-R412M-02B-01, SARA-R412M-02B-02 the only supported <param_tag> is O (IP type).
SARA-R404M / SARA-R410M-01B / SARA-R410M-52B
* If <param_tag>= O (IP type) the <param_val> factory-programmed value is O (IPv4).

13.6 PS attach ordetach +CGATT

+CGATT
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full Yes No Yes Appendix B.4 +CME Error

13.6.1 Description

Register (attach) the MT to, or deregister (detach) the MT from the packet switched (PS) services. After this
command the MT remains in AT command mode. If the MT is already in the requested state (attached or
detached), the command is ignored and OK result code is returned. If the requested state cannot be reached,
an error result code is returned. The command can be aborted if a character is sent to the DCE during the
command execution. Any active PDP context will be automatically deactivated when the PS registration state
changes to detached.
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iy The user should not enter colliding requests (e.g. AT+CGATT=1 and AT+CGATT=0) on different
communication ports, because this might cause interoperability issues if overlapping attach and detach
requests are not handled by the network, and could result in an unpredictable registration state. Similarly,
when notified of a mobile terminated detach event (e.g. via +CGEV URC), it is recommended to wait a
few seconds before entering AT+CGATT=0 in order to let the pending attach procedure (automatically
triggered by the module in most cases) successfully end.

iy The deregistration action is carried out even if the command is aborted.

13.6.2 Syntax

Type Syntax Response Example
Set AT+CGATT=[<state>] OK AT+CGATT=1
OK

Read AT+CGATT? +CGATT: <state> +CGATT: 1
OK OK

Test AT+CGATT="? +CGATT: (list of supported +CGATT: (0-1)
<state>s) OK
OK

13.6.3 Defined values

Parameter Type Description

<state> Number Indicates the state of GPRS attachment:

¢ 0O:detached
¢ 1(default value): attached

13.7 PDP context activate or deactivate +CGACT

+CGACT

Modules All products

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full Yes No Yes Appendix B.4 +CME Error

13.7.1 Description

Activates or deactivates the specified PDP context. After the command, the MT remainsin AT command mode.
If any context is already in the requested state, the state for the context remains unchanged. If the required
action cannot succeed, an error result code is returned. If the MT is not GPRS attached when the activation of
a PDP context is required, the MT first performs a GPRS attach and then attempts to activate the specified
context.

The maximum expected response time is different whenever the activation or the deactivation of a PDP context
is performed (150 s and 40 s respectively).

iy The deactivation action is carried out even if the command is aborted.

13.7.2 Syntax

Type Syntax Response Example
Set AT+CGACT=[<status>[,<cid>[,...]]] OK AT+CGACT=1,1
OK
Read AT+CGACT? [+CGACT: <cid>,<status> +CGACT: 1,1
[+CGACT: <cid>,<status>
OK
[..11
OK
Test AT+CGACT="? +CGACT: (list of supported +CGACT: (0-1)

UBX-17003787 - R29
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13.7.3 Defined values

Parameter Type Description

<status> Number Indicates the state of PDP context activation:
¢ 0O:deactivated
¢ 1. activated

<cid> Number See <cid>.

13.7.4 Notes
SARA-R4 /LEXI-R4
e If <cid> is not defined, the command activates or deactivates all the defined PDP contexts.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
¢ Ifthe network assigns the control plane Cellular 1oT (CloT) EPS optimization to the module, a maximum
of two contexts can be activated on the NB-loT radio access technology. For more details on the CloT
EPS optimization and capabilities, see the +CCIOTOPT and +UCFGCIOT AT commands.
SARA-R410M-83B

¢ Ifthe network assigns the control plane Cellular 1oT (CloT) EPS optimization to the module, a maximum
of two contexts can be activated on the NB-loT radio access technology. For more details on the CloT
EPS optimization, see the +CCIOTOPT AT command.

13.7.5 Examples
Examples of usage of +CGDCONT, +CGACT, +CGPADDR command:

Command sent by the DTE DCE response Description
AT+CMEE=2 OK Set the verbose error result
codes
AT+COPS=0 OK
AT+COPS? +COPS: 0,0,"vodafone IT"
OK
AT+CGDCONT=1,"IP","web.omnitel.it" OK Define several PDP contexts
AT+CGDCONT=3,"IP","internet" OK
AT+CGDCONT=2,"IP", OK
"mms.vodafone.it"
AT+CGDCONT? +CGDCONT: 1,"IP","web.omnitel.it","0.0.0.0",0,0 Read PDP contexts

+CGDCONT: 3,"IP","internet","0.0.0.0",0,0
+CGDCONT: 2,"IP","mms.vodafone.it","0.0.0.0",0,0

OK

AT+CGACT=1,1 OK Activate the PDP context 1

AT+CGPADDR=1 +CGPADDR: 1, "91.80.104.82" Show address of the PDP
oK context 1

AT+CGPADDR=2 +CGPADDR: 2,"0.0.0.0" Show the address of PDP
oK context 2

AT+CGPADDR=3 +CGPADDR: 3, "0.0.0.0" Show the address of PDP
OK context 3

AT+CGDCONT? +CGDCONT: 1,"IP","web.omnitel.it","91.80.104.82",0,0
+CGDCONT: 3,"IP","internet","0.0.0.0",0,0
+CGDCONT: 2,"IP","mms.vodafone.it","0.0.0.0",0,0
OK

AT+CGACT=0,1 OK Deactivate the PDP context

1

AT+CGDCONT? +CGDCONT: 1,"IP","web.omnitel.it","0.0.0.0",0,0
+CGDCONT: 3,"IP","internet","0.0.0.0",0,0
+CGDCONT: 2,"IP","mms.vodafone.it","0.0.0.0",0,0
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Command sent by the DTE DCE response Description
OK
AT+CGACT=1 OK Activate all of defined PDP
contexts
AT+CGDCONT? +CGDCONT: 1,"IP","web.omnitel.it","91.80.101.207",0,0

+CGDCONT: 3,"IP","internet","83.225.114.136",0,0
+CGDCONT: 2,"IP","mms.vodafone.it","10.159.135.60",

0,0

OK
AT+CGPADDR=1 +CGPADDR: 1, "91.80.101.207" Show the address of PDP

OK context 1
AT+CGPADDR=2 +CGPADDR: 2, "10.159.135.60" Show the address of PDP

OK context 2
AT+CGACT=0 OK Deactivate all of defined

PDP contexts

AT+CGPADDR=2 +CGPADDR: 2, "0.0.0.0" Show the address of PDP

OK context 2
AT+CGPADDR=3 +CGPADDR: 3,"0.0.0.0" Show the address of PDP

OK context 3
AT+CGDCONT? +CGDCONT: 1,"IP","web.omnitel.it","0.0.0.0",0,0

+CGDCONT: 3,"IP","internet","0.0.0.0",0,0

+CGDCONT: 2,"IP","mms.vodafone.it","0.0.0.0",0,0

OK
AT+CGACT=1,2 OK Activate the PDP context 2
AT+CGDCONT? +CGDCONT: 1,"IP","web.omnitel.it","0.0.0.0",0,0

+CGDCONT: 3,"IP","internet","0.0.0.0",0,0

+CGDCONT: 2,"IP","mms.vodafone.it","10.153.123.229",

0,0

OK
AT+CGACT=1,3 OK Activate PDP context 3
AT+CGDCONT? +CGDCONT: 1,"IP","web.omnitel.it","0.0.0.0",0,0

+CGDCONT: 3,"IP","internet","83.225.171.77",0,0

+CGDCONT: 2,"IP","mms.vodafone.it","10.153.123.229",

0,0

OK
AT+CGACT=1,1 OK Activate the PDP context 1
AT+CGDCONT? +CGDCONT: 1,"IP","web.omnitel.it","91.80.175.163",0,0

+CGDCONT: 3,"IP","internet","83.225.171.77",0,0

+CGDCONT: 2,"IP","mms.vodafone.it","10.153.123.229",

0,0

OK
AT+CGACT=0 OK Deactivate all of defined

PDP contexts

AT+CGDCONT? +CGDCONT: 1,"IP","web.omnitel.it","0.0.0.0",0,0

+CGDCONT: 3,"IP","internet","0.0.0.0",0,0
+CGDCONT: 2,"IP","mms.vodafone.it","0.0.0.0",0,0
OK
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13.8 Enter PPP state/GPRS dial-up D*

D*
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No No Up to 3 min +CME Error

13.8.1 Description

The V.24 dial command "D", similar to the command with the syntax AT+CGDATA="PPP",<cid>, causes the
MT to perform the necessary actions to establish the communication between the DTE and the external PDP
network through the PPP protocol. This can include performing a PS attach and, if the PPP server on the
DTE side starts communication, PDP context activation on the specified PDP context identifier (if not already
requested by means of +CGATT and +CGACT commands).

If the command is accepted and the preliminary PS procedures have succeeded, the "CONNECT" intermediate
result code is returned, the MT enters the V.25ter online data state and the PPP L2 protocol between the MT
and the DTE is started.

iy The data session is terminated by one of the following events:
* sending the escape sequence "+++" or "~+++" (see &D where supported).
* viaaDTR transition from ON to OFF (see &D where supported).
* sending an LCP Terminate Request.

13.8.2 Syntax

Type Syntax Response Example
Set ATD[<dialing_type_char>]*<dialing_ CONNECT ATD*Q9***1#
number>[*[<address>][*[<L2P>]
[*[<cid>]]T]# (data transfer starts) CONNECT

13.8.3 Defined values

Parameter Type Description

<dialing_type_char> String Optional (legacy) "T" or "P" character indicating the tone dialing or pulse dialing
respectively

<dialing_number> Number List all the supported values

<address> - Ignored

<L2P> String Layer 2 protocol to be used between the DTE and MT; allowed values:
¢ "PPP" (default value)
¢ "M-HEX"

e "M-RAW_IP"
¢ "M-OPT-PPP"
:? The application on the remote side must support the selected protocol as well.

<cid> Number See <cid>

13.8.4 Notes

* Dial-up with PAP/CHAP authentication is not supported on an already active PDP context that was
activated without authentication.

* The context identifier <cid> is mapped to 1if not specified.

* The GPRS dial-up command maps to AT+CGDATA="PPP",<cid>.

* If FDN is enabled and FDN check for PS data call is supported by the module, to perform a GPRS dial-up

one of the following entries must be stored in the FDN phonebook: *99#, *99*#, *Q9**# or *99***#.

SARA-R4 /LEXI-R4

* ~+++js not supported.

* +++isused to switch toonline command mode. The O AT command is used to switch back to data mode.

* FDN check for PS data call is not supported.
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13.9 Show PDP address +CGPADDR

+CGPADDR
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No No - +CME Error

13.9.1 Description

Returns a list of PDP addresses for the specified context identifiers. Only defined PDP contexts are displayed.

If the <cid> parameter is omitted, the addresses for all defined contexts are returned.

13.9.2 Syntax

Type Syntax Response Example

Set AT+CGPADDR=[<cid>[,<cid>[,...]]] +CGPADDR: <cid>,<PDP_addr> AT+CGPADDR=1
[+CGPADDR: <cid>,<PDP_addr> +CGPADDR: 1,"1.2.3.4"
[.]] OK
OK

Test AT+CGPADDR="? +CGPADDR: [(list of defined <cid>s)] +CGPADDR: 1,3
OK OK

13.9.3 Defined values

Parameter Type Description
<cid> Number See <cid>
<PDP_addr> Number See <PDP_addr>

13.10 Packet switched event reporting +CGEREP

+CGEREP

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
partial Yes No No - +CME Error

13.10.1 Description

Configures sending of URCs from MT to the DTE, if certain events occur in the packet switched MT or the
network. By the <mode> parameter, it is possible to control the processing of the URCs codes specified
within this command. The <bfr> parameter allows to control the effect on buffered codes when the <mode>
parameter is set to 1 (discard URCs when V.24 link is reserved) or 2 (buffer URCs in the MT when link reserved
and flush them to the DTE when the link becomes available).

13.10.2 Syntax

Type Syntax Response Example
Set AT+CGEREP=[<mode>[,<bfr>]] OK AT+CGEREP=1,1
OK
Read AT+CGEREP? +CGEREP: <mode>,<bfr> +CGEREP: 0,0
OK OK
Test AT+CGEREP="? +CGERERP: (list of supported +CGEREP: (0-2),(0-1)
<mode>s),(list of supported <bfr>s) OK
OK
URC +CGEV: ME PDN ACT <cid>[, +CGEV: NW CLASS "CC"

<reason>[,<cid_other>]]
+CGEV: ME ACT <p_cid>,<cid>,
<event_type>

UBX-17003787 - R29 13 Packet switched data services Page 184 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

Type Syntax Response Example
+CGEV: ME PDN DEACT <cid>
+CGEV: PDN DEACT <cid>
+CGEV: ME DEACT <PDP_type>,
<PDP_addr>,[<cid>]
+CGEV: ME DEACT,<p_cid>,<cid>,0
+CGEV: ME DEACT <p_cid>,<cid>,
<event_type>
+CGEV: ME MODIFY <cid>,
<change_reason>,<event_type>
+CGEV: ME DETACH
+CGEV: ME CLASS <class>
+CGEV: NW PDN ACT <cid>[,
<reason>]
+CGEV: NW ACT <p_cid>,<cid>,
<event_type>
+CGEV: NW PDN DEACT <cid>
+CGEV: NW DEACT <p_cid>,<cid>,0
+CGEV: NW DEACT <p_cid>,<cid>,
<event_type>
+CGEV: NW DEACT <PDP_type>,
<PDP_addr>,[<cid>]
+CGEV: NW MODIFY <cid>,
<change_reason>,<event_type>
+CGEV: NW DETACH
+CGEV: NW CLASS <class>
+CGEV: VZW_SUBS_ACTION_

NORMAL (0) - No restriction to data
traffic

+CGEV: REJECT <PDP_type>,<PDP_
addr>

+CGEV: NW REACT <PDP_type>,
<cid>

+CGEV: NW ACT <PDP_type>,<cid>

13.10.3 Defined values

Parameter Type Description
<mode> Number Controls the processing of URCs specified within this command. Allowed values:
¢ O (default value): buffer URCs in the MT; if the buffer is full the oldest ones will be
discarded
¢ 1l:discard URCs when V.24 link is reserved (online); otherwise forward them directly
tothe DTE

¢ 2:buffer URCsinthe MT when link reserved (online) and flush them to the DTE when
the link becomes available; otherwise forward them directly to the DTE

<bfr> Number Controls the effect on buffered codes when <mode> 1or 2 is entered. Allowed values:

¢ O (default value): MT buffer of URCs defined within this command is cleared when
<mode>1or2is entered

e 1. MT buffer of URCs defined within this command is flushed to the DTE when
<mode> 1or 2 is entered (OK is given before flushing the codes)

<cid> Number See <cid>

<reason> Number Indicates whether the reason why the context activation request for PDP type IPv4v6
was not granted:
¢ 0:1Pv4 only allowed
¢ 1:1Pv6 only allowed
¢ 2:single address bearers only allowed
* 3: single address bearers only allowed and MT initiated context activation for a

second address type bearer was not successful

<cid_other> Number Indicates whether the context identifier allocated by MT for an MT initiated context

of a second address type
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Parameter Type Description

<p_cid> Number Numeric parameter that identifies the particular PDP context definition, specified
using +CGDCONT, to which a secondary PDP context definition will be associated
using +CGDSCONT.
This parameter is only locally valid on the interface TE-MT.

<event_type> Number Indicates whether the event is informational or whether the TE has to acknowledge it:
¢ O:informational event
¢ T:information request: acknowledgement required

<change_reason> Number Indicates what kind of change occurred:
¢ T1T:TFT only changed
¢ 2:QoS only changed
e 3:both TFT and QoS changed

<PDP_type> Number See <PDP_type>

<PDP_addr> Number See <PDP_addr>

<class> String GPRS mobile class. Allowed values:

¢ "A" class A mode of operation (A/Gb mode), or CS/PS mode of operation (lu mode)
(highest mode of operation)

e "B":class B (circuit-switched and packet-switched data alternatively supported)

e "CG":class C (one service only) in GPRS mode

e "CC":class C (one service only) in circuit-switched (GSM) mode

13.10.4 Explanation of URCs

URC Remarks
+CGEV: ME PDN ACT <cid>[,<reason>[,<cid_other>]] The MT has activated a primary context.
+CGEV: ME ACT <p_cid>,<cid>,<event_type> The network has responded to a MT initiated secondary
context activation.
+CGEV: ME PDN DEACT <cid> The MT has forced a primary context deactivation.
+CGEV: PDN DEACT <cid> A primary context deactivation has been forced either by the
MT or by the network.
= SARA-R4 /LEXI-R4
Not supported.
+CGEV: ME DEACT <PDP_type>,<PDP_addr>,[<cid>] The MT has forced a context deactivation.
+CGEV: ME DEACT,<p_cid>,<cid>,0 The UE has forced a secondary context deactivation.
+CGEV: ME DEACT <p_cid>,<cid>,<event_type> The MT has forced a secondary context deactivation.
+CGEV: ME MODIFY <cid>,<change_reason>,<event_ The MT has forced a context modification.
type>
+CGEV: ME DETACH The mobile station has forced a GPRS detach
+CGEV: ME CLASS <class> The mobile station has forced a change of MT class; the
highest available class is reported.
+CGEV: NW PDN ACT <cid>[,<reason>] The network has activated a primary context.
+CGEV: NW ACT <p_cid>,<cid>,<event_type> The network has forced a secondary context activation.
+CGEV: NW PDN DEACT <cid> The network has forced a primary context deactivation.
+CGEV: NW DEACT <p_cid>,<cid>,0 The network has forced a secondary context deactivation.
+CGEV: NW DEACT <p_cid>,<cid>,<event_type> The network has forced a secondary context deactivation.
+CGEV: NW DEACT <PDP_type>,<PDP_addr>,[<cid>] The network has forced a context deactivation.
+CGEV: NW MODIFY <cid>,<change_reason>,<event_ The network has forced a context modification.
type>
+CGEV: NW DETACH The network has forced a GPRS detach.
iy SARA-R4 /LEXI-R4
This URC is issued by the module in case of out of service
conditions due to e.g. radio link failures or out of coverage.
In such condition the +CGATT read command will return
+CGATT: O but the +CGDCONT read command will still
show valid IP address(es).
+CGEV: NW CLASS <class> The network has forced a change of MT class (e.g. due to

+CGEV: VZW_SUBS_ACTION_NORMAL (0) - No
restriction to data traffic

+CGEV:
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No restriction to data traffic. The URC is provided only on
Verizon network.

The context activation is rejected.
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URC Remarks
=r SARA-R4 /LEXI-R4
Not supported.
+CGEV: NW REACT <PDP_type>,<cid> The network has forced a context re-activation.
= SARA-R4 /LEXI-R4
Not supported.
+CGEV: NW ACT <PDP_type>,<cid> The network has forced a context activation.
=r SARA-R4 /LEXI-R4
Not supported.

13.11 GPRS network registration status +CGREG

+CGREG

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
partial Yes No No - +CME Error

13.11.1 Description

Configures the GPRS network registration information. Depending on the <n> parameter value, a URC can be

issued:

* +CGREG: <stat> if <n>=1and there is a change in the GPRS network registration status in GERAN/UTRAN

e +CGREG: <stat>[,<lac>,<ci>[,<AcT>,<rac>]] if <n>=2 and there is a change of the network cell in GERAN/
UTRAN

¢ +CGREG: <stat>[,<lac>,<ci>[,<AcT>,<rac>,,,<Active-Time>,[<Periodic-RAU>,[<GPRS-READY-timer>]]]] if
<n>=4 and there is a change of the network cell in GERAN/UTRAN, or in PSM configuration

The parameters <lac>, <ci>, <AcT>, <rac>, <Active-Time>, <Periodic-RAU>, <GPRS-READY-timer>, are
provided only if available.

The read command provides the same information issued by the URC together with the current value of the
<n> parameter. The location information elements <lac>, <ci> and <AcT>, if available, are returned only when
<n>=2 or 4 and the MT is registered with the network.

iy When <n>=2o0r 4,in UMTS RAT, unsolicited location information can be received if the network sends the
UTRANINFORMATION MOBILITY message during dedicated connections;in the latter cases the reported
<ci> might be not correct because the UE in DCH state cannot read broadcast system information before
the change of serving cell. In contrast, in GSM RAT no unsolicited location information is received during
a CS connection.

r If the GPRS MT also supports circuit mode services in GERAN/UTRAN and/or EPS services in E-UTRAN,
the +CREG / +CEREG commands return the registration status and location information for those
services.

13.11.2 Syntax

Type Syntax Response Example
Set AT+CGREG=[<n>] OK AT+CGREG=1
OK
Read AT+CGREG? If <n>=0ort: +CGREG: 0,4
+CGREG: <n>,<stat>
OK
OK
If <n>=2: +CGREG: 2,1,"61EF","7TD58A3",2,"14"
+CGREG: <n>,<stat>[,<lac>,<ci>[, OK
<AcT>,<rac>]]
OK
If <n>=4: +CGREG: 4,1,"5FB7","1298",3,"0",,,"00
+CGREG: <n>,<stat>[,<lac>,<ci>[, 000000","01100000","00000000"
<AcT>,<rac>],,[<Active-Time>, oK
[<Periodic-RAU>,[<GPRS-READY-
timer>11]11
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Type Syntax Response Example
OK
Test AT+CGREG="? +CGREG: (list of supported <n>s) +CGREG: (0-2)
OK OK
URC If <n>=1: +CGREG: 1
+CGREG: <stat>
If <n>=2: +CGREG: 1,"4E54","44A5"
+CGREG: <stat>[,<lac>,<ci>[,<AcT>,
<rac>]]
If <n>=4: +CGREG: 1,"5FB7","1298",3,"0",,,"000

+CGREG: <stat>[,<lac>,<ci>[,<AcT>, 00000","01100000","00000000"
<rac>,,[<Active-Time>,[<Periodic-
RAU>,[<GPRS-READY-timer>]11]]

13.11.3 Defined values

Parameter Type Description
<n> Number Allowed values:
¢ O(defaultvalue and factory-programmed value): network registration URC disabled
* 1:network registration URC enabled
* 2:network registration and location information URC enabled
e 4:network registration, location information and PSM URC enabled
Allowed values:
* SARA-R4/LEXI-R4-0,1,2,4
<stat> Number Allowed values:
¢ 0O:notregistered, the MT is not currently searching an operator to register to
* T:registered, home network
e 2:notregistered, but MT is currently searching a new operator to register to
* 3:registration denied
e 4:unknown (e.g. out of GERAN/UTRAN coverage)
* b5:registered, roaming
¢ 8:attached for emergency bearer services only (see 3GPP TS 24.008 [85] and 3GPP

TS 24.301 [120] that specify the condition when the MS is considered as attached
for emergency bearer services) (applicable only when <AcT> indicates 2,4,5,6)
Allowed values:
e SARA-R4/LEXI-R4-0,1,2,3,4,5
<lac> String Two bytes location area in hexadecimal format; it is optionally provided in the URC
and in the response to the read command if <n>=2. The value FFFF means that the
current <lac> value is invalid.
<ci> String From 2 to 4 bytes cell ID in hexadecimal format; it is optionally provided in the URC
and in the response to the read command if <n>=2. The value FFFFFFFF means that
the current <ci> value is invalid.

<AcT> Number Indicates the radio access technology:
e 0:GSM
¢ 1:GSM COMPACT
¢ 2:UTRAN

¢ 3:GSM/GPRS with EDGE availability

¢ 4:UTRAN with HSDPA availability

¢ 5:UTRAN with HSUPA availability

*  6:UTRAN with HSDPA and HSUPA availability

e T7:E-UTRAN

¢ 8:EC-GSM-loT (A/Gb mode)

e 9:E-UTRAN (NB-S1mode)

e 255:the current <AcT> valueis invalid

Allowed values:

¢ SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S /
LEXI-R4-0,3,7,9

¢ SARA-R410M-02B/ SARA-R410M-52B / SARA-R410M-83B -7, 9

¢ SARA-R410M-01B-8

¢ SARA-R404M /SARA-R410M-63B / SARA-R410M-73B -7
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Parameter Type Description
<rac> String One byte routing area in hexadecimal format
<Active-Time> String One byte in 8 bit format. Indicates the Active Time value (T3324) allocated to the UE

in GERAN/UTRAN. The Active Time value is coded as one byte (octet 3) of the GPRS
Timer 2 information element coded as bit format (e.g. "00100100" equals 4 minutes).
For the coding and the value range, see the GPRS Timer 2 |E in 3GPP TS 24.008 [85]
Table 10.5.163.

<Periodic-RAU> String One byte in 8 bit format. Indicates the extended periodic RAU value (T3312) allocated
to the UE in GERAN/UTRAN. The extended periodic RAU value s coded as one byte
(octet 3) of the GPRS Timer 3 information element coded as bit format (e.g. "01000
111" equals 70 hours). For the coding and the value range, see the GPRS Timer 3 IE in
3GPP TS 24.008 [85] Table 10.5.163a.

<GPRS-READY- String One byte in 8 bit format. Indicates the GPRS READY timer value (T3314) allocated to

timer> the UE in GERAN/UTRAN. The GPRS READY timer value is coded as one byte (octet 2)
of the GPRS Timer information element coded as bit format (e.g. "01000011" equals 3
decihours or 18 minutes). For the coding and the value range, see the GPRS Timer |IE
in 3GPP TS 24.008 [85] Table 10.5.172.

13.11.4 Notes

* The DTE application should set a reasonable timer (10 s) when receiving the +CGREG: 3 URC, since this
might be due to the fact that the LTE registration was rejected (SIM not enabled for LTE RAT, wrong APN
during the initial default bearer set-up in the EPS attach procedure and other temporary reject causes).

* If the device does not support 2G or 3G RAT, the command will report only <stat>=0, 2 and 4.

SARA-R410M-01B
* <AcT>=8is used for E-UTRAN (<AcT>=7).

13.12 Manual deactivation of a PDP context H

H
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No <20s +CME Error

13.12.1 Description

Deactivates an active PDP context with PPP L2 protocol in online command mode. The MT responds with a
final result code. For a detailed description, see the H command description. For additional information about
OLCM, see the AT command settings .

iy In GPRS online command mode, entered by typing the escape sequence "+++" or "~+++" (see &D), the ATH
command is needed to terminate the connection. Alternatively, in data transfer mode, DTE originated
DTR toggling or PPP disconnection may be used.

13.12.2 Syntax

Type Syntax Response Example

Action ATH OK

13.13 UE modes of operation for EPS +CEMODE

+CEMODE

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Can be aborted Responsetime Errorreference
full Yes NVM /OP No - +CME Error

13.13.1 Description

Sets the MT to operate according to the specified mode of operation for EPS, see 3GPP TS 24.301 [120]. If the
requested operation mode is not supported, an error result code is returned.
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r SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B /
SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
The setcommand is not supported, use the +USVCDOMAIN AT command to configure the service domain
(CS/PS) upon network attach. The operation mode for EPS is network operator specific and handled via
the +UMNOPROF command.

iy u-blox cellular modules are certified according to all the capabilities and options stated in the Protocol
Implementation Conformance Statement document (PICS) of the module. The PICS, according to 3GPP
TS 51.010-2 [118], 3GPP TS 34.121-2 [119], 3GPP TS 36.521-2 [140] and 3GPP TS 36.523-2 [141], is a
statement of the implemented and supported capabilities and options of a device. If the user changes
the command settings during the certification process, the PICS of the application device integrating a
u-blox cellular module must be changed accordingly.

13.13.2 Syntax

Type Syntax Response Example
Set AT+CEMODE=[<mode>] OK AT+CEMODE=1
OK

Read AT+CEMODE? +CEMODE: <mode> +CEMODE: 1
OK OK

Test AT+CEMODE="? +CEMODE: (list of supported +CEMODE: (0-3)
<mode>'s) OK
OK

13.13.3 Defined values

Parameter Type Description
<mode> Number Mode configuration:
* 0:PSmode2ofoperation. The UE registers only to EPS services, and the UE's usage
setting is "data centric"
¢ 1 (default and factory-programmed value for voice capable devices): CS/PS mode
1 of operation. The UE registers to both EPS and non-EPS services, and the UE's
usage setting is "voice centric"
e 2 (default and factory-programmed value for voice not-capable devices): CS/PS
mode 2 of operation. The UE registers to both EPS and non-EPS services, and the
UE's usage setting is "data centric"
* 3:PSmode1ofoperation. The UE registers only to EPS services, and the UE's usage
setting is "voice centric"

13.13.4 Notes

* A UE set to "Data centric" does not disable the E-UTRAN capability if voice services cannot be obtained.
Upon receiving combined EPS/IMSI attach accept or combined TA/LA Update accept with "SMS-only"
indication, a data centric UE stays in the current RAT and is not allowed to use CSFB. Upon receiving
combined EPS/IMSI attach accept or combined TA/LA Update accept with "CSFB Not Preferred"
indication, a data centric UE stays in the current RAT and is allowed to use CSFB.

* A UE set to "Voice centric" shall always try to ensure that Voice service is possible. A CSFB and an IMS/
CS-voice capable UE set to "Voice centric" unable to obtain voice service in E-UTRAN (e.g. CSFB and IMS
voice are not supported or the configured preferences on how to handle voice services prevent usage of
any available voice services), shall disable the E-UTRAN capability, which results in re-selecting GERAN
or UTRAN. The E-UTRAN capability is re-enabled by the UE under the conditions described in 3GPP TS
24.301[120].
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13.14 EPS network registration status +CEREG

+CEREG
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

13.14.1 Description

Configures the network registration URC related to EPS domain. The URC assumes a different syntax
depending on the network and the <n> parameter:

* +CEREG: <stat>when <n>=1and thereis achangein the MT's EPS network registration statusin E-UTRAN
e +CEREG: <stat>[,[<tac>],[<ci>],[<AcT>]] when <n>=2 and there is a change of the network cell in EUTRAN

* +CEREG: <stat>[,[<tac>],[<ci>],[<AcT>][,<cause_type>,<reject_cause>]] when <n>=3 and the value of
<stat> changes

* +CEREG: <stat>[,[<tac>],[<ci>],[<AcT>][,[,[<Assigned_Active_Time>,[<Assigned_Periodic_TAU>1]1]]
when <n>=4if there is a change of the network cell in E-UTRAN
* +CEREG: <stat>[,[<tac>],[<ci>],[<AcT>][,[<cause_type>],[<reject_cause>][,[<Assigned_Active_Time>,

[<Assigned_Periodic_TAU>]1]]] when <n>=5 and the value of <stat> changes

75y  SARA-R410M-02B/ SARA-R410M-52B / SARA-R412M
When <n>=4if there is a change of the network cell in E-UTRAN, the +URC assumes the following syntax:

* +CEREG: <stat>[,[<tac>],[<rac_or_mme>],[<ci>],[<AcT>][,,[,[<Assigned_Active_Time>,[<Assigned_
Periodic_TAU>]111]

The parameters <AcT>, <tac>, <rac_or_mme>, <ci>, <cause_type>, <reject_cause>, <Assigned_Active_Time>
and <Assigned_Periodic_TAU?> are provided only if available.

The read command returns always at least the mode configuration (<n>), the EPS registration status (<stat>).
The location parameters <tac>, <rac_or_mme>, <ci> and <AcT>, if available, are returned only when <n>=2,
<n>=3, <n>=4 or <n>=5 and the MT is registered with the network. The parameters <cause_type>, <reject_
cause>, if available, are returned when <n>=3 or <n>=5. The PSM related parameter <Assigned_Active_
Time> is returned only when <n>=4 or <n>=5, the MT is registered with the network and PSM is granted by
the network. The <Assigned_Periodic_TAU> parameter is returned only if when <n>=4 or <n>=5, the MT is
registered with the network and an extended periodic TAU value (T3412_ext) is assigned.

= SARA-R4 /LEXI-R4
If the EPS MT in GERAN/UTRAN/E-UTRAN also supports circuit mode services and/or GPRS services,
the +CREG / +CGREG set and read command result codes apply to the registration status and location
information for those services.

13.14.2 SARA-R404M /SARA-R410M-01B / SARA-R410M-63B /
SARA-R410M-73B / SARA-R410M-83B / SARA-R422 / SARA-R422M10S /
SARA-R422M8S / SARA-R422S / LEXI-R4 Syntax

Type Syntax Response Example
Set AT+CEREG=[<n>] OK AT+CEREG=1
OK

Read AT+CEREG? +CEREG: <n>,<stat>[,[<tac>],[<ci>], +CEREG: 2,1,"3a9b","0000c33d",7
[<AcT>[,[<cause_type>],[<reject_ OK
cause>][,[<Assigned_Active_Time>,
[<Assigned_Periodic_TAU>]]1]11
OK

Test AT+CEREG=? +CEREG: (list of supported <n>s) +CEREG: (0-3)
OK OK

URC +CEREG: <stat>[,[<tac>],[<ci>], +CEREG: 1,"3a9b","0000c33d",7
[<AcT>][,[<cause_type>],[<reject_
cause>][,[<Assigned_Active_Time>,
[<Assigned_Periodic_TAU>]1]]
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13.14.3 SARA-R410M-02B / SARA-R410M-52B / SARA-R412M Syntax

Type Syntax Response Example
Set AT+CEREG=[<n>] OK AT+CEREG=1
OK
Read AT+CEREG? If <n>=0,1,2,3 +CEREG: 2,1,"3a9b","0000c33d",7

+CEREG: <n>,<stat>[,[<tac>],[<ci>], OK
[<AcT>[,[<cause_type>],[<reject_
cause>]]]]

OK
If <n>=4

+CEREG: <n>,<stat>[,[<tac>],
[<rac_or_mme>],[<ci>],[<AcT>][,
[<cause_type>],[<reject_cause>]
[,[<Assigned_Active_Time>,
[<Assigned_Periodic_TAU>]11]]

OK
Test AT+CEREG=? +CEREG: (list of supported <n>s) +CEREG: (0-3)
OK OK
URC If <n>=0,1,2,3 +CEREG: 1,"3a9b","0000c33d",7

+CEREG: <stat>[,[<tac>],[<ci>],
[<AcT>][,[<cause_type>],[<reject_
cause>]]]

If <n>=4

+CEREG: <stat>[,[<tac>],[<rac_
or_mme>],[<ci>],[<AcT>][,,
[,[<Assigned_Active_Time>,
[<Assigned_Periodic_TAU>]11]]

13.14.4 Defined values

Parameter Type Description
<n> Number Mode configuration:
¢ 0O:network registration URC disabled
* 1:network registration URC +CEREG: <stat> enabled
e 2: network registration and location information URC +CEREG: <stat>[,[<tac>],
[<ci>],[<AcT>]] enabled
e 3¢ network registration, location information and EMM cause value
information URC +CEREG: <stat>[,[<tac>],[<ci>],[<AcT>][,<cause_type>,<reject_
cause>]] enabled
e 4: PSM, network registration and location information information
URC +CEREG: <stat>[,[<tac>],[<ci>],[<AcT>][,[,[<Assigned_Active_Time>[,
<Assigned_Periodic_TAU>]]]]] enabled
::? SARA-R410M-02B / SARA-R410M-52B / SARA-R412M
The +URC assumes the following syntax:

o +CEREG: <stat>[,[<tac>],[<rac_or_mme>],[<ci>],[<AcT>][,,[,[<Assigned_
Active_Time>,[<Assigned_Periodic_TAU>1]1]]

e 5: PSM, network registration, location information and EMM cause
value information URC +CEREG: <stat>[,[<tac>],[<ci>],[<AcT>][,[<cause_type>],
[<reject_cause>][,[<Assigned_Active_Time>,[<Assigned_Periodic_TAU>]1]]]
enabled

Allowed values:

¢ SARA-R404M /SARA-R410M-01B - O (default value), 1,2, 3

¢ SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B /
SARA-R410M-83B / SARA-R412M / SARA-R422 / SARA-R422M10S /
SARA-R422M8S / SARA-R422S / LEXI-R4 - O (default value), 1,2, 3,4

F SARA-R410M-02B
On SARA-R410M-02B-00 allowed values are: O (default value), 1, 2, 3.

<stat> Number EPS registration status:
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Parameter Type Description

¢ O:notregistered

* 1:registered, home network

e 2:notregistered, but the MT is currently trying to attach or searching an operator
to register to

* 3:registration denied

¢ 4:unknown (e.g. out of E-UTRAN coverage)

e b:registered, roaming

e 8:attached for emergency bearer services only (see 3GPP TS 24.008 [85] and 3GPP
TS 24.301[120] that specify the condition when the MS is considered as attached
for emergency bearer services)

Allowed values:

¢ SARA-R4/LEXI-R4-0,1,2,3,4,5

<tac> String Two bytes tracking area code in hexadecimal format
<ci> String Four bytes E-UTRAN cell-id in hexadecimal format
<AcT> Number Access technology of the serving cell:

¢ 0:GSM

* 3:GSM/GPRS with EDGE availability

e 7: E-UTRAN (see 3GPP TS 44.060 [121] that specifies the System Information
messages which give the information about whether the serving cell supports
EGPRS)

¢ 8:E-UTRAN EC-GSM-IloT (A/Gb mode)

¢ 9:E-UTRAN NB-loT

Allowed values:

* SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S /
LEXI-R4-0,3,7,9

¢ SARA-R410M-01B-8,9

¢ SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-83B -7, 9

¢ SARA-R404M /SARA-R410M-63B / SARA-R410M-73B -7

<cause_type> Number <reject_cause> type:

¢ O:indicates that <reject_cause> contains an EMM cause value, see 3GPP TS 24.30
1[120] Annex A

* T:indicates that <reject_cause> contains a manufacture-specific cause

Allowed values:

¢ SARA-R4/LEXI-R4-0

<reject_cause> Number Cause of the failed registration. The value is of type as defined by <cause_type>
<Assigned_Active_  String One byte in an 8 bit format. Assigned Active Time value (T3324) allocated to the UE.
Time> The assigned Active Time value is coded as one byte (octet 3) of the GPRS Timer

2 information element coded as bit format (e.g. "00100100" equals 4 minutes). For
the coding and the value range, see the GPRS Timer 2 IE in 3GPP TS 24.008 table 10
.5.163/3GPP TS 24.008 [85]. See also 3GPP TS 23.682 [160], 3GPP TS 23.060 [83])
and 3GPP TS 23.401 [161].

<Assigned_Periodic_ String One byte in an 8 bit format. Assigned extended periodic TAU value (T3412_ext)

TAU> allocated to the UE. The assigned extended periodic TAU value is coded as one byte
(octet 3) of the GPRS Timer 3 information element coded as bit format (e.g. "01000
111" equals 70 hours). For the coding and the value range, see the GPRS Timer 3 IE in
3GPP TS 24.008 table 10.5.163a/3GPP TS 24.008 [85]. See also 3GPP TS 23.682 [160]
and 3GPP TS 23.401 [161].

<rac_or_mme> String RAC (Routing Area Code) or MME Code (Mobile Management Entity) in hexadecimal
format

13.14.5 Notes

SARA-R4 /LEXI-R4
* The parameter <stat> assumes value 6 after module boot or when the module exits Power Saving Mode
(PSM).
* <tac>, <ci> and <AcT> should be ignored when the module is not registered.
* If <stat>=0 and while in full cellular functionality (+CFUN: 1), the MT is not registered and it performs a
network scan through all enabled Radio Access Technologies (RATs). The MT does not stop searching
until it can find a network operator to register to.
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* <Assigned_Periodic_TAU> is not reported when <Assigned_Active_Time> is not present. Use
(+UCPSMS) to read it.

SARA-R410M-02B / SARA-R410M-63B / SARA-R410M-73B / SARA-R412M
e On SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02, SARA-R410M-02B-03,
SARA-R410M-63B-00, SARA-R410M-63B-01, SARA-R410M-73B-00, SARA-R410M-73B-01,
SARA-R412M-02B-00, SARA-R412M-02B-01, SARA-R412M-02B-02, SARA-R412M-02B-03 if the
module receives EMM cause #19, the +CEREG URC is not displayed.

SARA-R404M / SARA-R410M-52B / SARA-R410M-83B
* If the module receives EMM cause #19, the +CEREG URC is not displayed.

SARA-R410M-01B
e <AcT>=8reports LTE Cat M1.
e If the module receives EMM cause #19, the +CEREG URC is not displayed.

13.15 Delete non-active PDP contexts +CGDEL

+CGDEL
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No - +CME Error

13.15.1 Description

Removes the indicated PDP context and removes all the associated data related to the indicated PDP contexts
that are not activated. The AT command does not delete or remove the information for activated PDP contexts.
The removed PDP context is listed by the <+CGDEL: cid> IRC.

If the <cid> parameter points to a primary PDP context, the PDP context will be deleted together with all the
linked secondary PDP contexts if none of the PDP contexts are activated.

If the <cid> parameter points to a secondary PDP context, the PDP context will be deleted if it is not activated.

iy If the parameter <cid> is omitted, all the primary PDP contexts that are not activated or that have any
activated secondary PDP contexts will be removed and all secondary PDP contexts that are not activated
will be removed. The associated data of all the deleted PDP contexts will be removed, and the removed
PDP context are listed by the +CGDEL: <cid>[,<cid>,...]] IRC.

r SARA-R4 /LEXI-R4
The command removes the associated PDP context data that can be set by the AT command +CGDCONT.
For an attempt to delete PDP context(s) which would violate these rules, an error result code is returned.

13.15.2 Syntax

Type Syntax Response Example
Set AT+CGDEL=[<cid>] +CGDEL: <cid>[,<cid>[,...]] AT+CGDEL=2
OK +CGDEL: 2
OK
Test AT+CGDEL="? OK OK

13.15.3 Defined values

Parameter Type Description
<cid> Number See <cid>
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13.16 Configure the authentication parameters of a PDP/EPS
bearer +UAUTHREQ

+UAUTHREQ

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
partial Yes NVM No - +CME Error

13.16.1 Description

Configures the authentication parameters of a defined PDP/EPS bearer. The authentication parameters will
be sent during the context activation phase as a protocol configuration options (PCO) information element.

r SARA-R4 /LEXI-R4
The command returns an error result code if the input <cid> is already active or not yet defined.

13.16.2 Syntax

Type Syntax Response Example
Set AT+UAUTHREQ=<cid>,<auth_ OK AT+UAUTHREQ=1,1,"pass","user"
type>,<password>,<username> OK
Test AT+UAUTHREQ="? +UAUTHREQ: (list of supported +UAUTHREQ: (1-8),(0-2),,
<cid>s),(list of supported <auth_
OK
type>s)[,.]
OK
13.16.3 Defined values
Parameter Type Description
<cid> Number See <cid>.
<auth_type> Number Configure the authentication:
¢ O (factory-programmed value): no authentication
« T:PAP
e 2:CHAP

e 3:automatic selection of authentication type (none/CHAP/PAP)
Allowed values:
* SARA-R4/LEXI-R4-0,1,2

<username> String Username. The factory-programmed value is an empty string:

*  SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - The
maximum length is 127.

¢ SARA-R410M/SARA-R412M - The maximum length is 64.
<password> String Password. The default value is an empty string:

* SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - The
maximum length is 127.

¢ SARA-R410M/SARA-R412M - The maximum length is 64.

13.16.4 Notes
* In a PPP dial-up scenario, the authentication parameters set by the +tUAUTHREQ command are
overwritten whenever the host provides a new setting via the PPP authentication protocol (PAP or CHAP).

SARA-R4 /LEXI-R4

* The <username> and <password> parameters must be omitted if the authentication type is not set
(<auth_type>=0).
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13.177 PDP context read dynamic parameters +CGCONTRDP

+CGCONTRDP

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
partial No No No - +CME Error

13.17.1 Description

Returns the relevant information <bearer_id>, <APN>, <local_addr_and_subnet_mask>, <gw_addr>, <DNS_
prim_addr>, <DNS_sec_addr>, <P-CSCF_prim_addr>, <P-CSCF_sec_addr>, <IM_CN_Signalling_Flag_Ind>,
<LIPA_indication>, <IPv4_MTU> and <WLAN_offload> for an active non secondary PDP context with the
context identifier <cid>.

If the MT indicates more than two IP addresses of P-CSCF servers or more than two IP addresses of DNS
servers, multiple lines of information per <cid> will be returned.

A set command with an undefined <cid> provides an error result code.

r SARA-R4 /LEXI-R4
If the <cid> parameter is omitted, the relevant information for all active non secondary PDP contexts is
returned.

r SARA-R4 /LEXI-R4
If the <pdp_type> parameter is set to "IPV4V6", for each IP address both the IPv4 and the IPv6 addresses
are printed. The printing format depends on the parameter:

* <local_addr_and_subnet_mask>, <P-CSCF_prim_addr>, <P-CSCF_sec_addr>: the IPv4 address and
the IPv6 addresses are separated by a comma (<IPv4>,<IPv6>).

* <gw_addr>, <DNS_prim_addr>, <DNS_sec_addr>: the IPv4 address and the IPv6 addresses are
separated by a space (<IPv4> <IPv6>).

iy The command is not effective if the <PDP_type>="NONIP".

r SARA-R4 /LEXI-R4
The IPv6 addresses notation depends on the +CGPIAF setting.

13.17.2 Syntax

Type Syntax Response Example
Set AT+CGCONTRDP[=<cid>] [+CGCONTRDP: <cid>,<bearer_ AT+CGCONTRDP=1

id>,<APN>[,<local_addr_and o
: <local_addr_and_ +CGCONTRDP: 1,0,"web.omnitel.it",
subnet_mask>[,<gw_addr>[,<DNS_ ;g 113 55 538 255 255.255.255",

E;E?)_Saglgr>r[';r<nD’;|§arsf[cz;?grS>C[;: "109.113.62.201","83.224.70.77",
—prim_ . - "83.224.70.54",,,,0,0,0,0

sec_addr>[,<IM_CN_Signalling_
Flag_Ind>[,<LIPA_indication>], OK
<IPv4_MTU>[,<WLAN_offload>[,
<Local_Addr_Ind>[,<Non_IP_MTU>[,
<Serving_PLMN_rate_control_

value>]11111111]

[+CGCONTRDP: <cid>,<bearer_id>,
<APN>[,<local_addr_and_subnet_
mask> [,<gw_addr>[,<DNS_prim_
addr>[,<DNS_sec_addr>[,<P-CSCF_
prim_addr>[,<P-CSCF_sec_addr>[,
<IM_CN_Signalling_Flag_Ind>[,
<LIPA_indication>[,<IPv4_MTU>[,
<WLAN_offload>[,<Local_Addr_
Ind>[,<Non_IP_MTU>[,<Serving_
PLMN_rate_control_value>]111111111111

(.11
OK
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Type Syntax Response Example

Test AT+CGCONTRDP="? +CGCONTRDP: (list of active non +CGCONTRDP: 1
secondary PDP contexts) OK
OK

13.17.3 Defined values

Parameter Type Description

<cid> Number See <cid>.

<APN> String See <APN>,

<bearer_id> Number Identifies the bearer, i.e. the EPS bearer in EPS and the NSAPI in UMTS/GPRS. The
range goes from 5 to 16.

<local_addr_and_ String IP address and subnet mask of the MT. The string is given as dot-separated numeric

subnet_mask> (0-255) parameters on the form:

¢ "ala2.a3.a4.m1.m2.m3.m4" for IPv4

¢ "al.a2.a3.a4.a5.a6.a7.a8.a9.a10
.all.al2.a13.a14.a15.a16.m1.m2.m3.m4.m5.m6.m7.m8.m9.m10
.m11.m12.m13.m14.m15.m16" for IPv6

<gw_addr> String Gateway address of the MT. The string is given as dot-separated numeric (0-255)
parameters.
<DNS_prim_addr>  String IP address of the primary DNS server.
<DNS_sec_addr> String IP address of the secondary DNS server.
<P-CSCF_prim_ String IP address of the primary P-CSCF server.
addr>
<P-CSCF_sec_addr> String IP address of the secondary P-CSCF server.
<IM_CN_Signalling_ Number Shows whether the PDP context is for IM CN subsystem-related signalling only or not:
Flag_Ind> e 0:PDP context is not for IM CN subsystem-related signalling only
* 1:PDP context is for IM CN subsystem-related signalling only
<LIPA_indication> Number Indicates that the PDP context provides connectivity using a LIPA PDN connection.

This parameter cannot be set by the TE:

¢ O:indication not received that the PDP context provides connectivity using a LIPA
PDN connection

¢ T:indication received that the PDP context provides connectivity using a LIPA PDN

connection
<IPv4_MTU> Number Provides the IPv4 MTU size in octets.
<WLAN_offload> Number Indicates whether the traffic can be offloaded using the specified PDN connection via

a WLAN. This refers to bits 1and 2 of the WLAN offload acceptability |E as specified

in 3GPP TS 24.008 [85] subclause 10.5.6.20. Allowed values:

* 0:offloading the traffic of the PDN connection viaa WLAN when in STmode or when
in lu mode is not acceptable

¢ 1: offloading the traffic of the PDN connection via a WLAN when in S1 mode is
acceptable, but not acceptable in lu mode

e 2: offloading the traffic of the PDN connection via a WLAN when in lu mode is
acceptable, but not acceptable in ST mode

* 3:offloading the traffic of the PDN connection viaa WLAN when in STmode or when
in lu mode is acceptable

<Local_Addr_Ind> Number Indicates whether the MS and the network support local IP address in TFTs (see
3GPP TS 24.301[120] and 3GPP TS 24.008 [85] subclause 10.5.6.3). Allowed values:

* O:indicates that the MS or the network or both do not support local IP address in

TFTs
¢ T:indicates that the MS and the network support local IP address in TFTs
<Non_IP_MTU> Number Non-IP MTU size in octets.
<Serving_PLMN_ Number Indicates the maximum number of uplink messages the UE is allowed to send in a 6
rate_control_value> minutes interval. This refers to octet 3 to 4 of the Serving PLMN rate control IE as

specified in 3GPP TS 24.301 [120].
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13.17.4 Notes

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

e The <P-CSCF_prim_addr>, <P-CSCF_sec_addr>, <IM_CN_Signalling_Flag_Ind>, <LIPA_indication>,
<IPv4_MTU>, <WLAN_offload>, <Local_Addr_Ind>, <Non_IP_MTU> and <Serving_PLMN_rate_control_
value> parameters are not supported.

e The <local_addr_and_subnet_mask> do not include the MT subnet mask.
SARA-R410M / SARA-R412M

e The <LIPA_indication>, <IPv4d_MTU>, <WLAN_offload>, <Local_Addr_Ind>, <Non_IP_MTU> and
<Serving_PLMN_rate_control_value> parameters are not supported.

e The <local_addr_and_subnet_mask> do not include the MT subnet mask.
SARA-R410M-02B / SARA-R412M
e On SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02, SARA-R412M-02B-00,
SARA-R412M-02B-01and SARA-R412M-02B-02 the <P-CSCF_prim_addr>, <P-CSCF_sec_addr>, <IM_
CN_Signalling_Flag_Ind> parameters are not supported.
SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B

e The <P-CSCF_prim_addr>, <P-CSCF_sec_addr>, <IM_CN_Signalling_Flag_Ind> parameters are not
supported.

13.18 Uplink user data plane configuration +UDCONF=9

+UDCONF=9
Modules SARA-R422-01B SARA-R422M10S SARA-R422S-01B LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No NVM No - +CME Error

13.18.1 Description

Enables or disables the uplink user data plane. When the uplink data traffic is disabled, the module will not be
able to transmit data to the cellular network.

13.18.2 Syntax

Type Syntax Response Example
Set AT+UDCONF=9,<UUDP_enable>[, OK AT+UDCONF=9,0,50
<drop_rate>] OK

Read AT+UDCONF=9 +UDCONF: 9,<UUDP_enable>, AT+UDCONF=9
<drop_rate> +UDCONF: 9,0,50
OK OK

13.18.3 Defined values

Parameter Type Description

<UUDP_enable> Number Configures the uplink user data plane feature:

* O:uplink user data plane disabled
¢ 1(factory-programmed value): uplink user data plane enabled

<drop_rate> Number Percentage of dropped packets. To be used in validation mode only. The allowed
values are in range 1-100. The parameter can only be set when disabling the data
plane (<UUDP_enable>=0), and, if not specified, the percentage of dropped packets is
set to 100% by default.

13.18.4 Notes
SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B / LEXI-R4
e The AT command is volatile.

¢ On SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00 the AT command is not
supported.
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13.19 Initial PDP context activation +CIPCA

+CIPCA

Modules SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B SARA-R422 SARA-R422M10S SARA-R422M8S
SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No NVM No - +CME Error

13.19.1 Description

Controls whether an initial PDP context shall be established automatically following an attach procedure when
the UE is attached to E-UTRAN RAT with or without a PDN connection.

Changing <n> will never cause a PDP context deactivation.

Disabling of initial PDP connect activation is effective only if the LTE network broadcasts the support of the
"AttachWithoutPDN" feature in the cell system information.

r SARA-R4 /LEXI-R4
The <n> parameter is mandatory.

r SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
After changing the <attach_without_PDN> parameter setting, reboot the module (AT+CFUN=15) to make
the new configuration effective.

= SARA-R410M-63B / SARA-R410M-73B
Since NB-IoT RAT is not supported, the command is not effective.

13.19.2 Syntax

Type Syntax Response Example
Set AT+CIPCA=[<n>[,<attach_without_ OK AT+CIPCA=1
PDN>]] oK
Read AT+CIPCA? +CIPCA: <n>,<attach_without_ +CIPCA: 1,0
PDN> OK
OK
Test AT+CIPCA="? +CIPCA: (list of supported <n>s), +CIPCA: (0,1,3),(0,1)
(list of supported <attach_without_ OK
PDN>s)
OK

13.19.3 Defined values

Parameter Type Description
<n> Number Activation of PDP context upon attach. Allowed values:

¢ 0:donotactivate. If the <n> parameter differs than O, deactivating the last (active)
PDP context can lead to a (re)establishment of the initial PDP context.

* 1: always activate. Setting this value from O causes an immediate attempt to
(re)establish the initial PDP context if no PDP context is active.

* 3:nochangein current setting. This value applies to E-UTRAN RAT.
Allowed values:
¢ SARA-R4 /LEXI-R4 - O (factory-programmed value)
<attach_without_ Number EPS attach with or without PDN connection:
PDN> « 0O (factory-programmed value): EPS attach with PDN connection
e 1. EPS attach without PDN connection

F SARA-R4 / LEXI-R4
The parameter is effective for LTE NB-loT RAT only.
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13.20 PDP IP configuration when roaming +UDCONF=75

+UDCONF=75

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full Yes NVM No - +CME Error

13.20.1 Description

Configures the PDP IP when roaming. When set, the PDP IP can be limited to IPv4, IPv6, or IPv4v6 when roaming
on a network.

79y  Theconfiguration will be effective at the next power on.

7%  Only one PDP profile can be set using this command.

13.20.2 Syntax

Type Syntax Response Example
Set AT+UDCONF=75,<cid>,<PDP_IP_  OK AT+UDCONF=75,1,0
conf> OK
Read AT+UDCONF=75 +UDCONF: 75,<cid>,<PDP_IP_conf> AT+UDCONF=75
OK +UDCONF: 75,1,0
OK

13.20.3 Defined values

Parameter Type Description

<cid> Number See <cid>.

<PDP_IP_conf> Number PDP IP configuration when roaming:
e O:IP
* T1:IPv6
¢ 2:IPv4v6

See <PDP_type>.

13.20.4 Notes
SARA-R4 /LEXI-R4
* Setthe <PDP_IP_conf> parameter before to read it.

13.21 Disable data when roaming +UDCONF=76

+UDCONF=76

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No NVM No - +CME Error

13.21.1 Description

Disables the PDP when roaming. When disabled, the PDP will not be able to send data when roaming on a
network. The default is value is "of f".

iy The configuration will be effective at the next power on.

iy Only one PDP profile can be set using this command.
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13.21.2 Syntax

Type Syntax Response Example
Set AT+UDCONF=76,<cid>,<Data_Flag> OK AT+UDCONF=76,1,0
OK
Read AT+UDCONF=76 +UDCONF: 76,<cid>,<Data_Flag> AT+UDCONF=76
OK +UDCONF: 76,1,0
OK

13.21.3 Defined values

Parameter Type Description
<cid> Number See <cid>.
<Data_Flag> Number PDP data configuration when roaming:

¢ O (default value): OFF - PDP is enabled when roaming
* 1:ON - PDP is disabled when roaming

13.21.4 Notes
SARA-R4 / LEXI-R4
* Setthe <Data_Flag> parameter before to read it.

* When <Data_Flag> is set to 1, in case of roaming the specific PDP context will not be activated or PDP
context will be deactivated if the specific PDP context mapped to <cid> is already active. In case the

restriction of data in roaming applies to the initial default EPS bearer (i.e. if <cid> is set to 1), in LTE the
module will not register in roaming condition.
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14 System features

14.1 Firmware installation +tUFWINSTALL

+UFWINSTALL

Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No No No - FW Install Error

14.1.1 Description

Triggers the FW installation procedure, starting from the file (update binary file) stored in the module file
system. It could be used as a part of implementation of the FOTA procedure. The command causes a SW
system reset with network deregistration.

iy SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
During the update process, the device cannot be used to make calls, even emergency calls. Do not remove
the power supply or reset the module during the installation procedure even if it is fault tolerant!
In case of power loss during the install phase, at the next module wake-up a fault is detected and the
module remains in Firmware Install Mode until the end of the procedure (install terminated).

Once the command has been sent correctly, the FW resets and at the next boot-up, the FW install will start.

The command syntax differs depending on the module: see the corresponding subsection for the correct
command handling.

& SARA-R404M / SARA-R410M / SARA-R412M
Once the tUFWINSTALL AT command has been issued, the FW installation process shall begin. If the
firmware update includes a boot code update, then there is relatively small window during the update
process of this code section where an interruption, such as the removal or the loss of power supply to the
module, can lead to image corruption of the module that is not recoverable.

iy SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

After having issued the command, the +UUFWPREVAL URC displays the progress indication for the
validation package. In case of a successful validation the FW installation procedure will continue with the
+UUFWINSTALL URC. Otherwise the FW installation procedure will be suspended and the module exits
from firmware update mode and returns to normal mode since the FW is still unchanged and usable. A
+UUFWINSTALL URC will be issued stating the unsuccessful FW update.

During the update operations, the +UUFWINSTALL URC displays the progress indication and the result
operation on the interface chosen via the +UFWINSTALL command at the baud rate set by the same
command as well. The progression of the installation is incremental, but the increment can be different
from 1. The last URC with a value greater than 100 indicates the update operation result (e.g. 128
means operation completed with success). For more details about firmware install final result codes, see
FWINSTALL error result codes. After this last result code, the device will reset and enter a normal mode
of operation with new firmware updated.

iy SARA-R404M / SARA-R410M / SARA-R412M
At the end of a successful installation, the main firmware software boots up and the SIM is reset (the PIN
will be required if enabled).

75y  SARA-R4/LEXI-R4
For information concerning NVM after installing the firmware, see the LEXI-R4 / SARA-R4 Firmware
update with uFOTA, FOAT and EasyFlash application note [71].

14.1.2 SARA-R404M / SARA-R410M / SARA-R412M syntax

Type Syntax Response Example
Set AT+UFWINSTALL OK AT+UFWINSTALL
OK
Test AT+UFWINSTALL="? OK OK
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14.1.3 SARA-R422 /SARA-R422M10S / SARA-R422M8S / SARA-R422S /
LEXI-R4 syntax

Type Syntax Response Example
Firmware upgrade
Set AT+UFWINSTALL[=<Serial_ OK AT+UFWINSTALL=1,115200
Port_Number>[,<BaudRate>[, OK
<Reserved>,<uFOTA_URC>1]]
Configure uFOTA FW update URCs
Set AT+UFWINSTALL=<Serial_Port_ OK AT+UFWINSTALL=1,115200,,1
Number>,<BaudRate>,<Reserved>, OK
<uFOTA_URC>
Test AT+UFWINSTALL="? +UFWINSTALL: (list of supported +UFWINSTALL: (0,1,2),(9600,19200,
<Serial_Port_Number>s),(list of 38400,57600,115200,230400,46080
supported <BaudRate>s),,(list of 0),,(1)
supported <uFOTA_URC>s) OK
OK
URC +UUFWPREVAL: <progress_
validation>
URC +UUFWINSTALL: <progress_
install>

14.1.4 SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S /
LEXI-R4 defined values

Parameter Type Description
<Serial_Port_ Number Serial interface where the progress percentage and the information text responses
Number> will be sent:

¢ 0:noinfo will be shown. In this case the <BaudRate> parameter is ignored
*  T:UART interface
e 2: AUXUART interface

If omitted, the command will take as default value for <Serial_Port_Number> the port
where the command is issued.

<BaudRate> Number Baud rates expressed in b/s:
e 9600
*« 19'200
e 38400
e 57'600
* 115'200
e 230400
*« 460'800
e 921600
* 3'000'000

If omitted, the command will take the current value set for the <BaudRate>
parameter as the baud rate to be used during the FW installation.

Allowed values:
* SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B - 9'600, 19'200, 38'400,
57'600, 115'200, 230'400, 460'800
* SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B / LEXI-R4 - 9'600, 19'200,
38'400, 57'600, 115'200, 230'400, 460'800, 921'600
= SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B
On SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00 the
allowed values are: 9'600, 19'200, 38'400, 57'600, 115'200, 230'400, 460'800.
<Reserved> String Reserved for future usage
<uFOTA_URC> String Allowed value:

¢ 1: enables the +tUUFWINSTALL URCs during the next FW upgrade by means of
uFOTA; the URCs will be issued on the specified <Serial_Port_Number> using
the specified <BaudRate>. If the <Serial_Port_Number> parameter is omitted,
the URCs will be issued on the port where the command has been issued. If
the <BaudRate> parameter is omitted, the current value set for the <BaudRate>
parameter will be used.
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Parameter Type Description

The parameter setting is stored in the file system and is persistent across power
cycles.
=r SARA-R4 /LEXI-R4
For more details, see the LEXI-R4 / SARA-R4 series Firmware update with
uFOTA, FOAT and EasyFlash application note [71].

<progress_ Number Provide the validation progress from 1to 100.
validation>
<progress_install> Number Provide the installation progress from 1to 100 and the update result (see

FWINSTALL error result codes).

14.1.5 Notes
SARA-R404M / SARA-R410M / SARA-R412M

After the command is issued, the module reboots and starts the install process which can take up to
20 minutes long. No result codes are issued on the terminal during this phase and both UART and USB
interfaces are unavailable for the communication. At the end of the update process the module reboots
again with the new firmware installed.

Store the update file on the device; the procedure for storing is up to the user (+UFTPC, +UFWUPD or
+UDWNFILE).

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

After the command is issued, the module reboots and starts the install process which can take up to 35
minutes long.

Store the update file into the module file system before starting the install with +UFWINSTALL AT
command. Otherwise the "FFS file not found" error result code is issued. The procedure for FS storing is
up to the user (by means of the +UDWNFILE, +UFWUPD or +UFTPC AT commands). When the new FW
has been installed, the update file is deleted from the file system.

Command Response Description
AT+UFWINSTALL=1,115200 OK The "OK" final result code is printed out just before the
FW reset.

+UUFWINSTALL: 1
+UUFWINSTALL: 2
+UUFWINSTALL: 3

4

+UUFWINSTALL:
The progression of installation is incremental (the
subsequent increment of <progress_install> can be

+UUFWINSTALL: 9 more than 1).

+UUFWINSTALL: 12
+UUFWINSTALL: 15

+UUFWINSTALL: 99
+UUFWINSTALL: 100 The installation is done when the percentage ends with
+UUFWINSTALL: 100.

+UUFWINSTALL: 128 The last URC with a value greater than 100 indicates
the update operation result (e.g. 128 means operation
completed with success (for more details see the
FWINSTALL error result codes).

Table 12: +UFWINSTALL example
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14.2 Firmware update Over AT (FOAT) +UFWUPD

+UFWUPD
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial No No No Appendix B.4 FOAT Error

14.2.1 Description

Triggers the download of the update package using the Xmodem or Xmodem-1k protocol. The host must start
the download process on the primary UART interface at speed set by +IPR AT command, (the default setting is
115200 b/s). After the successful download, use the +UFWINSTALL AT command to start the firmware update
with the update package just downloaded.

Theerrors (data corruption, dataloss, etc.) during the Update phase are internally handled by the Xmodem
p g p p y y
protocol itself; for more details about the error result codes, see FOAT error result codes.

iy If no data comes to the module after having issued the AT+UFWUPD command, up to ten NACK are sent
and then Firmware Update Mode is dropped out coming back to normal mode; the FW is unchanged and
still useable (ERROR1).

Making use of the file triggers the firmware download using the Xmodem or Xmodem-1k protocols.

iy In case of power loss during the download by AT+UFWUPD command, at the next module wake-up the
module is again in normal mode.

= For more details, see the LEXI-R4 / SARA-R4 series firmware update with uFOTA, FOAT and EasyFlash
application note [71].

14.2.2 Syntax

Type Syntax Response Example
Set AT+UFWUPD=<filetype> +UFWUPD: ONGOING AT+UFWUPD=3
CCC<NACK><NACK><NACK> +UFWUPD: ONGOING
:mg&::mgﬁ:mgizmmb CCC<NACK><NACK><NACK>
<NACK><NACK><NACK><NACK>
OK <NACK><NACK><NACK>
OK
Test AT+UFWUPD="? +UFWUPD: (list of supported +UFWUPD: (3)
<filetype>s) OK
OK
14.2.3 Defined values
Parameter Type Description
<filetype> Number Download type:

¢ 3:firmware image update

14.2.4 Notes
SARA-R404M
* Status updates on the file transfer via CCC or <NACK><NACK><NACK?> are not sent to the terminal.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* Additional rate: in addition to the allowed IPR values for the download, it is possible to set the baud rate
also to 921,600 or 3,000,000 b/s before triggering the file download by means of the AT+UFWUPD=3

command. Increasing the baud rate to 921,600 or 3,000,000 b/s will reduce the time required for the
firmware download.

Command Response Description
AT+IPR=3000000 OK Set the baud rate to 3,000,000.

Also the host baud rate shall be set to 3,000,000 b/s.
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Command Response Description
AT+UFWUPD=3 +UFWUPD: ONGOING The download rate will be at 3,000,000 b/s with Xmodem or
cce Xmodem-1k protocol.

OK

Table 13: Additional baud rate for +UFWUPD

14.3 Antenna detection +tUANTR

+UANTR
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No No No - +CME Error

14.3.1 Description

Measures the DC component of load of the cellular antenna. The antenna load is expressed in kOhm.

14.3.2 Syntax

Type Syntax Response Example

Set AT+UANTR=[<antenna_id>] +UANTR: <antenna_id>,<antenna_ AT+UANTR=0
load> +UANTR: 0,10
OK OK

Test AT+UANTR="? +UANTR: (list of supported +UANTR: (0)
<antenna_id>s) OK
OK

14.3.3 Defined values

Parameter Type Description
<antenna_id> Number Antenna identifier:
¢ O (default value): cellular antenna
<antenna_load> Number Measured value in kOhm of the antenna load with a resolution of 1 kOhm. The range

goes from -1to 53 (only integer values can be assumed), where:
¢ -1:open circuit

¢ 0O:shortcircuit

¢ 1:1kOhm (minimum limit of the measurement range)

¢ 53:53 kOhm (maximum limit of the measurement range)

14.3.4 Notes

* The load resistor values below the minimum limit of 1 kOhm are identified as short circuit (<antenna_
load>=0), while values above the maximum limit of 53 kOhm are identified as open circuit (<antenna_
load>=-1).

* The reported value could differ from the real resistance value of the diagnostic resistor mounted inside

the antenna assembly due to antenna cable length, antenna cable capacity and the measurement
method.
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14.4 Antenna dynamic tuner configuration +UTEST=4

+UTEST=4
Modules SARA-R422-01B SARA-R422M10S SARA-R422S-01B LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No NVM No Uptols +CME Error

14.4.1 Description

Sets the module in non-signaling (or test) mode and allows the antenna dynamic tuner control by means of
the <mode>=4 and the <ant_tuner_enable> parameter. The antenna dynamic tuner control setting is stored
in the NVM, and its configuration is effective also after exiting the test mode. Enter the test mode to enable or
disable the antenna dynamic tuner control (see the antenna dynamic tuner configuration examples). Enabling
the antenna dynamic tuner control by means of the AT+UTEST=4,1 command, the couple of dedicated pins
are automatically configured as antenna dynamic tuning, their output is controlled by RF driver and it changes
according to the RF band (GSM, UMTS and LTE) used by the module; the relation between the dedicated pins
output and the RF frequency band in use, is reported in the Notes.
75y  SARA-R422/SARA-R422M10S / SARA-R422S
Before enabling the antenna dynamic tuner control, enable the antenna dynamic tuning GPIO
functionality on the 12S_TXD, 12S_WA pins with the +UGPIOC AT command and <gpio_mode>=27.

If the module has not been set into non-signaling mode (with AT+UTEST=1) prior to using +UTEST=4, this
command will return "+CME ERROR: operation not allowed" or "+CME ERROR: 3" error result code, depending
on the +CMEE AT command setting.

For more details on signaling and normal mode, see the AT+UTEST=1 AT command.

14.4.2 Syntax

Type Syntax Response Example
Generic syntax
Set AT+UTEST=<mode>[,<param_ [+UTEST: [<param_val1>] AT+UTEST=0
val1>]
OK OK
Entering normal mode
Set AT+UTEST=0 OK AT+UTEST=0
OK
Entering test mode
Set AT+UTEST=1 OK AT+UTEST=1
OK
Antenna dynamic tuner control disabling
Set AT+UTEST=4,0 OK AT+UTEST=4,0
OK
Antenna dynamic tuner control enabling
Set AT+UTEST=4,1 OK AT+UTEST=4,1
OK
Antenna dynamic tuner write configuration table
Set AT+UTEST=4,2,<atun_0_lte_ OK AT+UTEST=4,2,0,64,0,134232064,
bitmask0>,<atun_0_lte_bitmaskl>, 1048576,0,34472080,0,0,16777231,
<atun_0O_gsm_umts_bitmaskO>, 2,0

<atun_1_lte_bitmaskO>,<atun_1_
Ite_bitmask1>,<atun_1_gsm_umts_
bitmask0>,<atun_2_lte_bitmaskO
>,<atun_2_lte_bitmaskl1>,<atun_
2_gsm_umts_bitmask0>,<atun_1_
gsm_umts_bitmaskO0>,<atun_2_Ite_
bitmaskO>,<atun_2_lte_bitmask1>,
<atun_2_gsm_umts_bitmaskO0>
Antenna dynamic tuner read configuration table

Set AT+UTEST=4,3 +UTEST: <ant_tuner_enable>, AT+UTEST=4,3
<atun_O_lte_bitmask0>,<atun_0_

OK
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Type Syntax Response Example
Ite_bitmaskl1>,<atun_0_gsm_umts_ +UTEST: 1,0,64,0,134232064,10
bitmask0>,<atun_1_lte_bitmaskO  48576,0,34472080,0,0,16777231,2,0
>,<atun_1_|te._bitmask1>,<atun_1_ OK
gsm_umts_bitmask0>,<atun_2_lte_
bitmaskO0>,<atun_2_lte_bitmaskl>,
<atun_2_gsm_umts_bitmaskO0>,
<atun_1_gsm_umts_bitmaskO>,
<atun_2_lte_bitmaskO>,<atun_2_

Ite_bitmaskl1>,<atun_2_gsm_umts_
bitmask0>
OK

Read AT+UTEST? +UTEST: <mode> +UTEST: 1
OK OK

Test AT+UTEST="? +UTEST: (list of supported +UTEST: (0-3)
<mode>s) OK
OK

14.4.3 Defined values

Parameter Type Description

<mode> Number Test mode setting:

¢ 0O:the module returns to the normal mode

¢ 1:the module enters the test mode

¢ 4: antenna dynamic tuner configuration mode (enable, disable antenna dynamic
tuner control, write and read NVM configuration table)

<ant_tuner_enable> Number Enable/disable antenna dynamic tuner control. Allowed values:

¢ O (factory-programmed value): antenna dynamic tuner control disabled

* 1:antennadynamic tuner control enabled

e 2:antennadynamic tuner control write configuration table (enable flag and all LTE/
UMTS/GSM bands in use) inside NVM

¢ 3:antennadynamic tuner control read configuration table from NVM

Allowed values:

¢ SARA-R4/LEXI-R4-0,1,2,3

<atun_O_lte_ Number ATUN signal patch value O (ATUN2=0, ATUN1=0) bitmasks: it indicates the

bitmask0> bandmask for LTE bands 1through 64. It is created using the same procedure

described for the +UBANDMASK AT command.

<atun_O_lte_ Number ATUN signal patch value O (ATUN2=0, ATUN1=0) bitmasks: it indicates the

bitmask1> bandmask for LTE bands 65 through 128. It is created using the same procedure

described for the +tUBANDMASK AT command.

<atun_0_gsm_umts_ Number ATUN signal patch value O (ATUN2=0, ATUN1=0) bitmasks: it indicates the

bitmaskO> bandmask for GSM and UMTS bands. The bit number 1to 22 are dedicated for GSM,

and, 23 to 64 are dedicated for UMTS according to the list, which is available inside
the description of +UBANDMASK AT command.

<atun_1_lte_ Number ATUN signal patch value 1 (ATUN2=0, ATUN1=1) bitmasks: it indicates the bandmask

bitmaskO> for LTE bands.

<atun_1_lte_ Number ATUN signal patch value 1 (ATUN2=0, ATUN1=1) bitmasks: it indicates the bandmask

bitmask1> for LTE bands.

<atun_1_gsm_umts_ Number ATUN signal patch value 1 (ATUN2=0, ATUN1=1) bitmasks: it indicates the bandmask

bitmaskO> for GSM and UMTS bands.

<atun_2_lte_ Number ATUN signal patch value 1 (ATUN2=1, ATUN1=0) bitmasks: it indicates the bandmask

bitmaskO> for LTE bands.

<atun_2_lte_ Number ATUN signal patch value 1 (ATUN2=1, ATUN1=0) bitmasks: it indicates the bandmask

bitmask1> for LTE bands.

<atun_2_gsm_umts_ Number ATUN signal patch value 1 (ATUN2=1, ATUN1=0) bitmasks: it indicates the bandmask

bitmaskO> for GSM and UMTS bands.

<atun_3_lte_ Number ATUN signal patch value 1 (ATUN2=1, ATUN1=1) bitmasks: it indicates the bandmask

bitmaskO> for LTE bands.

<atun_3_lte_ Number ATUN signal patch value 1 (ATUN2=1, ATUN1=1) bitmasks: it indicates the bandmask

bitmask1> for LTE bands.
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Parameter Type Description
<atun_3_gsm_umts_ Number ATUN signal patch value 1 (ATUN2=1, ATUN1=1) bitmasks: it indicates the bandmask
bitmask0> for GSM and UMTS bands.

14.4.4 Notes
* The same band can not be active for more than one ATUN signal patch value at the same time.
SARA-R4 /LEXI-R4
* Thecommand is not supported by SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00.
* The antenna tuner configuration persists after updating the FW version or restoring the NVM to the
factory-programmed configuration by means of the +tUFACTORY AT command.
* Perform a new backup (by the +UBKUPDATA AT command) after writing new antenna tuner values,
otherwise the new value will be overwritten when a restore will be performed.
* Thenew antenna tuner configuration and the enable/disable request will be applied only after SW reboot.
e Thefactory-programmed value (<ant_tuner_enable>=1) and all other default values are highlighted inside
the table below

o
N
o o
11 4
x %
3 £
[ < o = S
: 1218 |3 3 P,
S £ £ ] ] +
® o Q £ £ £
2 < [« |£ P 5
© E:r. 5 9, 9 EI B
c »n o Q 9 @ ') c
% ‘\" ! ﬁ| ﬁ| 2 2 3
2 2 z > X X 3 8
2 |2 |2 |5 5 : u 2
< < < ® ® ® a «
6] 6] 0 0 6] 0 No band is available No band is available
for this configuration for this configuration
1 0 1 34472080 0 524544 LTE Cat M1- NB1bands: B26, GSM bands ESGM 900 (Bit
B20, B18, B19, B5 and B8 8) and GSM 850 (Bit 19)
2 1 0 134223872 1048576 0 LTE Cat M1- NB1bands: B28, B13, B12 No band is available
and B85 which corresponds to bit 20 for this configuration
3 1 1 16777231 2 2097280 LTE Cat M1-NB1bands: B1, B2, B3, B4, GSM bands DCS 1800 (bit
B25 and B66 which corresponds to bit 1 7) and PCS 1900 (bit 21)

Table 14: Default antenna dynamic tuner configuration table

14.4.5 Antenna dynamic tuner configuration examples
* SARA-R4/LEXI-R4

Command Response Description

Disabling antenna tuner control

AT+COPS=2 OK Deregister from the network.

AT+CFUN=0 OK Disable the protocol stack.

AT+UTEST=1 OK Enter the test mode.

AT+UTEST=4,0 OK The module disables the antenna
dynamic tuner feature.

AT+UTEST=0 OK Enter the normal mode.

AT+CFUN=16 OK Reboot the module.

Enabling antenna tuner control

AT+COPS=2 OK Deregister from the network.

AT+CFUN=0 OK Disable the protocol stack.

AT+UTEST=1 OK Enter the test mode.

AT+UTEST=4,1 OK The module enables the antenna dynamic
tuner feature.

AT+UTEST=0 OK Enter the normal mode.

AT+CFUN=16 OK Reboot the module.

Reading the antenna tuner control table
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Command Response Description

AT+COPS=2 OK Deregister from the network.

AT+CFUN=0 OK Disable the protocol stack.

AT+UTEST=1 OK Enter the test mode.

AT+UTEST=4,3 +UTEST:1,0,0,0,34472080,0, The module reads the antenna dynamic
524544,134223872,1048576,0, tuner configuration table from NVM.
16777231,2,2097280 For an explanation of the bit masks see
OK Table 14.

AT+UTEST=0 OK Enter the normal mode.

AT+CFUN=16 OK Reboot the module.

Writing the antenna tuner control table

AT+COPS=2 OK Deregister from the network.

AT+CFUN=0 OK Disable the protocol stack.

AT+UTEST=1 OK Enter the test mode.

AT+UTEST=4,2,0,0,0,34472080, OK The module writes the antenna dynamic

0,524544,134223872,1048576,0, tuner configuration table inside NVM.

16777231,2,2097280 For an explanation of the bit masks see

Table 14.
AT+UTEST=0 OK Enter the normal mode.
AT+CFUN=16 OK Reboot the module.

Table 15: antenna dynamic tuner mode test command examples

14.5 MSPR profile handling configuration +UDCONF=40

+UDCONF=40
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No NVM No - +CME Error

14.5.1 Description

The multi-slot transmission power can be reduced according to the 3GPP specifications and set to a defined
threshold.

iy u-blox cellular modules are certified according to all the capabilities and options stated in the Protocol
Implementation Conformance Statement document (PICS) of the module. The PICS, according to 3GPP
TS 51.010-2 [118], 3GPP TS 34.121-2 [119], 3GPP TS 36.521-2 [140] and 3GPP TS 36.523-2 [141], is a
statement of the implemented and supported capabilities and options of a device. If the user changes
the command settings during the certification process, the PICS of the application device integrating a
u-blox cellular module must be changed accordingly.

In 3G mode (i.e. UMTS radio access), the maximum output power cannot be set through the AT command, but
is automatically set by the module according to the UE Maximum Power Reduction for the nominal maximum
output power with HS-DPCCH and E-DCH defined by 3GPP specifications.

In 2G mode (i.e. GPRS and EDGE radio access), the maximum output power in GMSK or 8-PSK multi-slot
configuration can be set by selecting the active multi-slot power reduction profile within the available profiles
defined in Table 16 according to 3GPP specifications.

The maximum output power in GMSK or 8-PSK multislot configuration depends on the active MSPR profile set
by the AT command and the number of active Tx slots set by the network, as described in Table 16:

Active Tx slots MSPR profile O MSPR profile 1 MSPR profile 2 MSPR profile 3
1 0 0 0 0
2 3 1 (o] 0
3 4,8 2,8 0,8 0
4 6 4 2 0

Table 16: Power reduction (dBm)
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5  SARA-R422/SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
The changes in the user defined power reduction are effective after reboot.

14.5.2 Syntax

Type Syntax Response Example
Set AT+UDCONF=40,<GMSK_profile>[, OK AT+UDCONF=40,2,3
<8PSK_profile>] OK

Read AT+UDCONF=40 +UDCONF: 40,<GMSK_profile>, AT+UDCONF=40
<8PSK_profile> +UDCONF: 40,2,2
OK OK

14.5.3 Defined values

Parameter Type Description

<GMSK_profile> Number User defined power reduction: MSPR GMSK profile (range 0-3). The factory-

programmed value depends on the series module:
¢ SARA-R4/LEXI-R4-0

<8PSK_profile> Number User defined power reduction: MSPR 8-PSK profile (range 0-3). This parameter is
optional: if omitted, the MSPR 8-PSK profile is not affected. The factory-programmed
value depends on the series module:

¢ SARA-R4/LEXI-R4 - 3. This parameter is mandatory

14.5.4 Notes
* For AT&T certification: the 8-PSK MSPR profile should be limited to values 2 and 3.
SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

* The +UFACTORY AT command cannot be used to restore the factory-programmed values.

* The GCF certification has been done using the factory-programmed values for both MSPR profiles. If a
different couple of values is used, the same RF performance could be not guaranteed, when the maximum
number of 4 UL slots are requested and modem works in HT or HV extreme conditions.

14.6 Change SIM detection polarity +USIMPOL

+USIMPOL
Modules SARA-R422-01B SARA-R422M10S SARA-R422S-01B LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No NVM No - +CME Error

14.6.1 Description

The command defines the polarity for the SIM detection pin. Issue AT+UGPIOC=42,7 to enable the SIM
detection.

14.6.2 Syntax

Type Syntax Response Example
Set AT+USIMPOL=<mode> OK AT+USIMPOL=0
OK

Read AT+USIMPOL? +USIMPOL: <mode> +USIMPOL: 1
OK OK

Test AT+USIMPOL="? +USIMPOL.: (list of the supported +USIMPOL: (0-1)
<mode>s) OK
OK

14.6.3 Defined values

Parameter Type Description
<mode> Number Configures SIM detection polarity:
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Parameter Type Description
¢ 0O:active low SIM detection
¢ 1 (factory-programmed value): active high SIM detection

14.6.4 Notes

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B
* On SARA-R422-01B-00, SARA-R422S-01B-00 and SARA-R422M10S-01B-00 the command is not
supported.

14.7 UART baud rate and flow control NVM management
+UUARTCONF

+UUARTCONF
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

full No NVM No - +CME Error

14.7.1 Description

Stores the baud rate and flow control values to NVM (see the +IPR and &K AT commands) for the specified
UART interface. The read command returns the NVM setting for all the available UART interfaces.

This command is intended to extend the possibility to have different stored values of +IPR and &K AT
commands across the two UART interfaces.

iy Settingin NVM for AUXUART interface is applied at boot regardless the +USIO configuration, that is AUX
UART mode (AT, binary).

iy The settings are saved immediately in NVM; the new configuration will be effective at the subsequent
module reboot.

14.7.2 Syntax

Type Syntax Response Example
Set AT+UUARTCONF=<uart_id>[, OK AT+UUARTCONF=1,115200,3
<rate>[,<fctrl>]] OK
Read AT+UUARTCONF? +UUARTCONF: <uart_id>,<rate>, +UUARTCONF: 0,115200,3
<fetrl> +UUARTCONF: 1,115200,3
[t.] oK
+UUARTCONF: <uart_id>,<rate>,
<fctrl>]
OK
Test AT+UUARTCONF="? +UUARTCONF: (list of supported +UUARTCONF: 1,(300,600,1200,
<uart_id>s),(list of fixed only 2400,4800,9600,14400,19200,3840
supported <rate>s),(list of 0,57600,115200,230400,460800,
supported <fctrl>s) 921600,1000000,1200000,1500000,
OK 2000000,3000000),(0-3)
OK
14.7.3 Defined values
Parameter Type Description
<uart_id> Number UART identification code:
¢ 0:main UART identification code
¢ T:auxiliary UART identification code
Allowed values:
¢ SARA-R4/LEXI-R4 -1
<rate> Number Allowed baud rates expressed in b/s:
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Parameter Type Description
¢ SARA-R422-00B/SARA-R422M8S /SARA-R422S-00B - 9600, 19200, 38400, 5760
0, 115200 (default and factory-programmed value), 230400, 460800
¢ SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B / LEXI-R4 - 9600, 19200,
38400, 57600, 115200 (default and factory-programmed value), 230400, 460800
, 921600
<fctrl> Number DTE flow control mode (see the &K AT command):

* O:disable DTE flow control
¢ 3 (default and factory-programmed value): enable the RTS/CTS DTE flow control

14.8 Serial interfaces configuration selection +USIO

+USsIOo

Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No NVM No - +CME Error

14.8.1 Description

Selects the serial interfaces' configuration.

The configuration affects how an available (either physical or logical) serial interface is used, i.e. the meaning
of the data flowing over it. Possible usages are:

* Modem interface (AT command)
* Trace interface (diagnostic log)

* Raw interface (e.g. GPS/GNSS tunneling or SAP)

* Digital audio interface
* None

A set of configurations, that considers all the available serial interfaces' and their associated usage, is called

+USIO's configuration variant.

iy The serial interfaces' configuration switch is not performed at run-time. The settings are saved in NVM;
the new configuration will be effective at the subsequent module reboot.

iy A serial interface might not support all the usages. For instance, UART cannot be used as digital audio

interface.

iy For the complete list of allowed USIO variants supported by each series modules, see Notes.

14.8.2 Syntax

Type Syntax Response Example
Set AT+USIO=<requested_variant> OK AT+USIO=1
OK
Read AT+USIO? +USIO: <requested_variant>, +USIO: 1, *1
<active_variant> OK
OK
Test AT+USIO="? +USIO: Variant=<requested_ +USIO: Variant=0: AT="UART"; AT=

UBX-17003787 - R29
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variant>: [AT=<AT_interface>;]
[GNSS=<GNSS_interface>;]
[TRACE=<Trace_interface>;]
[DIGITAL AUDIO=<Digital_audio_
interface>] [+USIO: Variant=
<requested_variant>: [AT=<AT_
interface>;][GNSS=<GNSS_
interface>;][TRACE=<Trace_
interface>;][DIGITAL AUDIO=
<Digital_audio_interface>] [...]]

OK

14 System features

"AUX UART"; TRACE="EXT UART"

+USIO: Variant=1: AT="UART";
TRACE="AUX UART"; DIGITAL
AUDIO="I25"

+USIO: Variant=2: AT="UART"; AT=
"AUX UART"; DIGITAL AUDIO="12S"

+USIO: Variant=3: AT="UART";
GNSS="AUX UART"; TRACE="EXT
UART"

+USIO: Variant=4: AT="UART";
GNSS="AUX UART"; DIGITAL
AUDIO="I25"
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Type Syntax Response Example
OK

14.8.3 Defined values

Parameter Type Description

<requested_variant> Number Requested (stored in NVM for next boot) configuration variant (range 0-255). For the
factory-programmed value, see the value in supported USIO variants table in Notes.

<active_variant> Number Active (currently used) configuration variant (range 0-255). For the factory-
programmed value, see the value in supported USIO variants table in Notes.

<AT_interface> String Serial interface configured for AT commands

<GNSS_interface>  String Serial interface configured for GNSS tunneling

<Trace_interface>  String Serial interface configured for diagnostic log

<Digital_audio_ String Serial interface configured for digital audio

interface>

14.8.4 Notes

* Table 17 explains the meaning of <AT_interface>, <GNSS_interface>, <Trace_interface>, <Digital_audio_
interface>.

<AT_interface>, <GNSS_interface>, Serial interface description
<Trace_interface>, <Digital_audio_

interface>
"UART" Main UART:
It is the full featured UART (9-wire), used as main interface to the host.
"AUX UART" Auxiliary UART:
It is the general purpose UART (3-wire or 5-wire), with limited v.24 features.
"EXT UART" External UART:
It is not a real UART, but the SPI interface is used to communicate with an
external chip providing SPI to UART conversion. Basically, it is limited to
diagnostic log.
"usB" USB CDC-ACM or Network over USB:
USB CDC-ACM is a virtual UART, providing simulated v.24 features over a USB
interface.
Network over USB is a virtual network interface providing diagnostic logging.
"l28" 1S interface:
It can be used for the digital audio. See the Audio interface for the required
configurations.
"SPI" SPlinterface:
It is limited to diagnostic log.
"Sblo" SDIO interface:

Itis limited to diagnostic log.

Table 17: Serial interfaces

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* The allowed configurations are listed as follows:

<active_variant> AT instance 1 AT instance 2 Diagnostic log GNSS tunneling

O (factory- UART (9-wire) Not available UsB Not available
programmed value)

1 UART (5-wire) AUX UART (5-wire) usB Not available

2 UART (5-wire) Not available AUX UART (5-wire) Not available

4 UART (5-wire) Not available USB AUX UART (5-wire)

Table 18: Supported USIO variants

*  When the <active_variant> is 2, the AUX UART interface is configured as diagnostic port and its baud
rate is configured through the tUUARTCONF AT command.
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*  When the <active_variant> is 4, the AUX UART interface is configured as GNSS tunneling, its baud rate
is fixed to 115200 b/s, regardless the previous value, and it cannot be modified.

* For more details on how to enable the GNSS tunneling on a MUX channel, see the+CMUX AT command.

SARA-R422
e <active_variant>=4is not supported.

SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B
e <active_variant>=2 is not supported.

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B
e On SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00, <active_variant>=2 is not
supported.

14.9 Internal temperature monitor +UTEMP

+UTEMP

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
partial No No No - +CME Error

14.9.1 Description

Returns the values of internal temperature sensors of the specified unit.

The command handling (sensors position and command syntax) depends on the module series:
* SARA-R4/LEXI-R4 - The AT command returns the value measured by the temperature sensor on the Die.

14.9.2 Syntax

Type Syntax Response Example
Set AT+UTEMP=<unit> OK AT+UTEMP=0
OK
Read AT+UTEMP? +UTEMP: <die_temp>[,<unit>] +UTEMP: 100,1
OK OK
Test AT+UTEMP="? +UTEMP: (list of supported <unit>) +UTEMP: (0-1)
OK OK

14.9.3 Defined values

Parameter Type Description

<unit> Number Select the measurement unit for value representation:
¢ O (default value): values in tenth of Celsius degrees returned
¢ 1:valuesin tenth of Fahrenheit degrees returned

<die_temp> Number Fetched value of Die temperature of the selected measurement unit; the allowed
range, expressed in tenth of degrees, depends on the measurement unit:

¢ Celsius degrees: [-400; 1400]
¢ Fahrenheit degrees: [-400; 2840]

14.9.4 Notes
SARA-R4 /LEXI-R4
* The <unit> parameter is not provided in the information text response to the read command.

SARA-R410M-02B
* Thecommand is not supported by SARA-R410M-02B-00.
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14.10 Restore factory configuration +UFACTORY

+UFACTORY
Modules SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No NVM No 5s +CME Error

14.10.1 Description

Force, at the next module boot, the restore of the factory configuration for FS and/or NVM.

When the command is issued, a flag is written into the NVM: no action is done and it will be triggered to be
executed only at the next module boot. If, before the next boot, the triggered operation must be deleted, then
it is possible to issue the command with parameter O,0.

14.10.2 Syntax

Type Syntax Response Example
Set AT+UFACTORY=<fs_op>,<nvm_op> OK AT+UFACTORY=0,1
OK
Read AT+UFACTORY? +UFACTORY: <fs_op>,<nvm_op> +UFACTORY: 0,1
OK OK
Test AT+UFACTORY="? +UFACTORY: (list of supported <fs_ +UFACTORY: (0-2),(0-2)
op>s),(list of supported <nvm_op>s) OK
OK

14.10.3 Defined values

Parameter Type Description

<fs_op> Number FS factory restore type:
¢ O (factory-programmed value): no factory restore
* 1:see Notes
* 2:allfiles stored in FS deleted

<nvm_op> Number NVM factory restore type:
¢ O (factory-programmed value): no factory restore
¢ 1:NVM flash sectors erased
¢ 2:see Notes

14.10.4 Notes

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* <fs_op>=1deletes all user files previously stored with "USER" tag.
» <fs_op>=2is not supported.
* <nvm_op>=1deletes all MNO profiles.
* <nvm_op>=2restores the UART interface and +UPSV AT command settings to the factory-programmed
setting.

* After a <nvm_op>=1, it is required a second reboot in order to make the module again ready to properly
accept and store new settings to NVM.

14.11 Backup and restore the file system +UBKUPDATA

+UBKUPDATA
Modules SARA-R410M-02B SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

14.11.1 Description

Backs up the file system. Upon receiving the action command and after the backup process is finished, the
module performs a reboot. Upon a detection of a file system corruption, the module autonomously triggers a
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restore of the last backup and immediately performs a reboot; it is possible to manually restore the last backup
by means of the set command. If no backup has been performed, the factory-programmed file system image
is restored.

The read command displays the backup and restore statistics. The +tUUBKUPDATA URC notifies the result of

the backup / restore operation.

14.11.2 Syntax

Type Syntax Response Example
Action AT+UBKUPDATA OK OK
Set AT+UBKUPDATA=<command> OK AT+UBKUPDATA=r
OK
Read AT+UBKUPDATA? +UBKUPDATA: <last_backup>, +UBKUPDATA: 172800,20,2,1,1,20
<last_restore>,<backup_number>, ,*file: fs_db.c, function: down_find,
<restore_number>,<failed_op_ line: 1168"
type>,<last_failed_op>,<failure_
code_location> OK
URC +UUBKUPDATA: <op_type>, +UUBKUPDATA: 0,0
<result>
14.11.3 Defined values
Parameter Type Description
<command> String Allowed value:
* r:triggers arestore operation
The string is not enclosed within quotation marks.
<last_backup> Number Time in seconds elapsed since last backup operation
<last_restore> Number Time in seconds elapsed since last restore operation
<backup_number> Number Total number of backup operations performed
<restore_number> Number Total number of restored operations performed
<failed_op_type> Number Last failed operation type. Allowed values:
¢ 0O:nooperation failed
¢ 1: backup operation
e 2:restore operation
<last_failed_op> Number Time in seconds elapsed since last failed operation. If there are no failures (<failed_
op_type>=0), value O is returned.
<failure_code_ String Filename, function name and line number where the failure was triggered. If there
location> are no failures, no indication regarding filename, function name and line number are
provided.
<op_type> Number Operation type. Allowed values:
¢ 0:nooperation
¢ 1: backup operation
e 2:restore operation
<result> Number Operation result. Allowed values:

e O:operation failure
¢ T:operation success
e 2:operation start

14.11.4 Notes
SARA-R410M-02B / SARA-R412M

* The command is not supported by SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02,
SARA-R412M-02B-00, SARA-R412M-02B-01, SARA-R412M-02B-02.

SARA-R422 / SARA-R422M10S / SARA-R422S / LEXI-R4

* Personalization data for security, calibrations, parameters, profiles and unique data will be restored; user
files will not be taken into account.

SARA-R422-00B / SARA-R422S-00B
e Parameters and MNO profiles are not handled and will be brought to the factory-programmed setting.
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SARA-R422M8S

* Only personalization data for security, calibrations and unique data will be restored; user files, parameters
and profiles will be brought to the factory-programmed setting.

14.12 Cancel/pause/resume FOTA download +UFOTA

+UFOTA

Modules SARA-R410M-02B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B SARA-R412M SARA-R422
SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Can be aborted Responsetime Errorreference
full Yes No No - +CME Error

14.12.1 Description

Cancels, pauses or resumes the FW download to the device when a FOTA session is in progress. To make use
of this command, enable URCs for FOTA sessions (for more details on enabling FOTA URCs, see +tUFOTASTAT
AT command).

The device does not reboot after cancelling FOTA download. At the next power-on, the module will boot the
previous firmware version.

If the FW download is paused and the module is turned off and on, the FW download remains paused.

14.12.2 Syntax

Type Syntax Response Example
Set AT+UFOTA=<action_type> OK AT+UFOTA=0
OK
Read AT+UFOTA? +UFOTA: <download_status>, +UFOTA: 2,6864144,905216
<total_pkg_size>,<curr_written_
OK
bytes>
OK
Test AT+UFOTA="? +UFOTA: (list of supported<action_ +UFOTA: (0-2)
type>s) OK
OK

14.12.3 Defined values

Parameter Type Description
<action_type> Number Action type:
¢ 0:abort FOTA download
¢ 1:pause FOTA download
e 2:resume FOTA download
Allowed values:

¢ SARA-R410M / SARA-R412M / SARA-R422-00B / SARA-R422M8S /
SARA-R422S-00B -0

¢ SARA-R422-01B/SARA-R422M10S / SARA-R422S-01B /LEXI-R4-0,1,2
= SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B

On SARA-R422-01B-00, SARA-R422S-01B-00 and SARA-R422M10S-01B-00 the
allowed valueis: O.

<download_status> Number Download status:
¢ 0:nodownload in progress (no FOTA package download is in progress)
¢ 1:paused download (the FOTA package download has been paused)
e 2:download in progress (the FOTA package is downloading)
¢ 3: finished download (the FOTA package has been downloaded but has not been

installed yet)
<total_pkg_size> Number Total size in bytes of the package to download. O in case of no download in progress
(<download_status>=0).
<curr_written_ Number Number of bytes of the package currently downloaded and written to memory. O in
bytes> case of no download in progress (<download_status>=0).
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14.12.4 Notes
SARA-R410M / SARA-R412M
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* Incase of error only the "ERROR" final result code is returned.
* <download_status>, <total_pkg_size> and <curr_written_bytes> are not supported.

SARA-R410M-02B / SARA-R412M

* Thecommandis not supported by SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02,

SARA-R412M-02B-00, SARA-R412M-02B-01, SARA-R412M-02B-02.

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B

* On SARA-R422-01B-00, SARA-R422M10S-01B-00, SARA-R422S-01B-00 <download_status>, <total_
pkg_size> and <curr_written_bytes> are not supported.

SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B
* <download_status>, <total_pkg_size> and <curr_written_bytes> are not supported.

14.13 Sets FOTA status URCs +UFOTASTAT

+UFOTASTAT
Modules SARA-R410M-02B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B SARA-R412M SARA-R422
SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full NVM No - +CME Error
14.13.1 Description
Enables URC reporting status for FOTA downloads and updates.
14.13.2 Syntax
Type Syntax Response Example
Set AT+UFOTASTAT=<n> OK AT+UFOTASTAT=1
OK
Read AT+UFOTASTAT? +UFOTASTAT: <n> +UFOTASTAT: 1
OK OK
Test AT+UFOTASTAT="? +UFOTASTAT: (list of +UFOTASTAT: (0,1)
supported<n>s) OK
OK

Generic syntax
URC

Download progress
URC

Download start
URC

Download complete
URC

FOTA status
URC

UBX-17003787 - R29
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+UFOTASTAT: <event>,<parami>[,
<param2>]

OK

+UFOTASTAT: O,<progress_
status>[,<percentage>]

OK

+UFOTASTAT: 1,<start_triggered>,
0

OK

+UFOTASTAT: 2,<status>,<status_
details>

OK
+UFOTASTAT: 3,<update_result>,

<update_state>

OK

14 System features

+UFOTASTAT: 3,1,0
OK

+UFOTASTAT: 0,1,10
OK

+UFOTASTAT:1,0,0
OK

+UFOTASTAT: 2,2,100
OK

+UFOTASTAT: 3,1,0
OK
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Type Syntax Response Example
Registration status
URC +UFOTASTAT: 4,<registration_ +UFOTASTAT: 4,2
result> OK
OK

14.13.3 Defined values

Parameter Type Description
<n> Number Enable FOTA status URCs:
¢ 0:FOTA status URC disabled
¢ 1:FOTA status +UFOTASTAT URC enabled
The factory-programmed value is:
¢ SARA-R410M-63B/SARA-R410M-73B / SARA-R410M-83B - 1

¢ SARA-R410M-02B / SARA-R412M [/ SARA-R422 / SARA-R422M10S /
SARA-R422M8S / SARA-R422S /LEXI-R4 -0

<event> Number Event type:

¢ 0:download progress

¢ 7l:download start

¢ 2:download complete

e 3:FOTA status

e 4:registration status

Allowed values:

¢ SARA-R4/LEXI-R4-0,1,2,3
<progress_status> Number Provides the download status:

¢ T:download in progress

¢ 2:download in pause

¢ 3:download is waiting for user ack/reject. See +UFOTAACK AT command

Allowed values:

e SARA-R4/LEXI-R4 -1

<percentage> Number Download completion in percentage
<start_triggered> Number Allowed value:
¢ 0:download start triggered
<status> Number FOTA completed download status:
e 2:success
 3:fail
<status_details> Number Provides more information about FOTA completed download status:

¢ 100: success if <status>=2

* 100: user cancel if <status>=3

* 101: memory error. This value can be returned only when <status>=3

* 102: network error. This value can be returned only when <status>=3
¢ 103: unknown error.This value can be returned only when <status>=3
¢ 104: bad URL.This value can be returned only when <status>=3

e 105:failure due to connectivity loss.This value can be returned only when <status>=
3

Allowed values:

¢ SARA-R422/SARA-R422M10S / SARA-R422M8S / SARA-R422S /LEXI-R4 -100, 10
1,102,103, 104, 105

* SARA-R410M/SARA-R412M-100, 101,102, 103, 104

<update_result> Number Provides more information about FOTA update result:

¢ O:initial

¢ 7:success

* 2:memory error

* 3:RAM error

e 4:connection lost

¢ b5:checksum error

* 6:unsupported package

e T7:URlerror

¢ 8:firmware update fail
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Parameter Type Description
¢ 9:unsupported protocol

<update_state> Number Provides more information about FOTA update status:
e O:idle

¢ 1:downloading
¢ 2:downloaded
e 3:updating
Allowed values:

¢ SARA-R410M / SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S /
SARA-R422S/LEXI-R4-0, 2

<registration_ Number Provides more information about registration status:
result> « O:idle
¢ T:bootstrap started
e 2:bootstrap successful
: bootstrap failed
: connect successful
: connect failed
: registration successful
:registration failed
:registration timeout
: client life time timeout
¢ 10:client halted
* 11:update successful
e 12:update failed
¢ 13:update timeout
¢ 14:response failed
¢ 15: notify failed
e 16:deregistration successful
e 17:deregistration failed
<parami> Number Contains additional information depending on <event> value.
<param2> Number Contains additional information depending on <event> and <param1> values.

L]
O 0o NO OO PM~MW

14.13.4 Notes

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* If <status_details>=105 (failure due to connectivity loss) is returned, then the firmware download will
resume and continue automatically at next power-on.
* Incase of error only the "ERROR" final result code is returned.
* <update_state>=2 (downloaded) is returned only if the <update_result>=8 (firmware update fail).

SARA-R410M / SARA-R412M
* Incase of error only the "ERROR" final result code is returned.
* <update_state>=2 (downloaded) is returned only if the <update_result>=8 (firmware update fail).

SARA-R410M-02B / SARA-R412M

¢ Thecommandis not supported by SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02,
SARA-R412M-02B-00, SARA-R412M-02B-01, SARA-R412M-02B-02.

14.14 uFOTA configuration +UFOTACONF

+UFOTACONF

Modules SARA-R410M-02B SARA-R410M-52B SARA-R412M SARA-R422-01B SARA-R422M10S SARA-R422S-01B
LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No NVM No - +CME Error

14.14.1 Description

Configures the uFOTA registration and timer for periodic connections to the uFOTA server and FOTA download
TCP parameters.
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14.14.2 Syntax

Type Syntax Response Example
Generic syntax
Set AT+UFOTACONF=<mode>, OK AT+UFOTACONF=2,604800

<param>[,<param1>] OK

uFOTA server address

Set AT+UFOTACONF=0,<hostname>[, OK AT+UFOTACONF=0,"leshan.com"
<remote_port>]

OK
uFOTA registration
Set AT+UFOTACONF=1,<registration> OK AT+UFOTACONF=1,1
OK
uFOTA periodic connection
Set AT+UFOTACONF=2,<timer> OK AT+UFOTACONF=2,604800
OK
uFOTA retry timer
Set AT+UFOTACONF=3,<retry_timer> OK AT+UFOTACONF=3,120
OK
FOTA download TCP receive window
Set AT+UFOTACONF=4,<tcp_rcv_win_ OK AT+UFOTACONF=4,2048
size> oK
Read AT+UFOTACONF=<mode> +UFOTACONF: <mode>,<param> +UFOTACONF: 1,1
OK OK
Test AT+UFOTACONF="? +UFOTACONF: (list of supported +UFOTACONF: (0-3),(-1,1-
<mode>s),(list of supported 4294967295)
<timer>s) OK
OK
14.14.3 Defined values
Parameter Type Description
<mode> Number uFOTA parameter to be configured:

e 0O:address of uFOTA server

¢ 1:module registration to uFOTA server

* 2:timer for periodic connection to the uFOTA server

e 3:retry timer for periodic connection to the uFOTA server
* 4:FOTA download TCP receive window

Allowed values:

¢ SARA-R410M-02B/SARA-R412M - In SARA-R410M-02B-01, SARA-R410M-02B-02,
SARA-R412M-02B-01, and SARA-R412M-02B-02, 2 (for the set command), 1and 2
(for the read command)

¢ SARA-R410M-02B / SARA-R412M - In SARA-R410M-02B-04 and SARA-R412M-0
2B-04, 4

¢ SARA-R410M-52B-2

¢ SARA-R422/SARA-R422M10S / SARA-R422S /LEXI-R4 - 4

<hostname> String Hostname of the FOTA server. The maximum length is 128 characters. The factory-
programmed value is the empty string.
<remote_port> Number Remote port of the FOTA server. The range goes from 1to 65535. The default and

factory-programmed value is:
e 5683if DTLS is disabled
* 5684 if DTLS is enabled
<registration> Number uFOTA registration:
¢ 0: module registration to uFOTA server disabled
¢ 1 (factory-programmed and default value): module registration to uFOTA server
enabled
<timer> Number Timer for periodic connection to the uFOTA server (in seconds); the factory-
programmed and default value is 604800 (7 days):
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Parameter Type Description
¢ If <timer>=-1or O the module never periodically connects to the uFOTA server
e 1-4294967295: range in seconds for periodic connections

<retry_timer> Number Timer for periodic connection to the uFOTA server expressed in seconds; the allowed
range is 0-86400. The factory-programmed value is 60.
<tcp_rcv_win_size> Number TCP receive window size expressed in bytes; the allowed range is 0, 1024-24820. The
value of O means that factory-programmed value applies, which is 8192.
<param> Number / Type and supported content depend on the related <op_code> parameter; details are
String given above
<parami> Number / Type and supported content depend on the related <op_code> parameter; details are
String given above

14.14.4 Notes
SARA-R410M / SARA-R412M
* Disable the uFOTA registration by means of <mode> =2 and <timer> =-1.
* Upon boot-up, the set and read commands will provide an error result code until the LwM2M application
is ready which can take up to 45 s.
SARA-R410M-02B / SARA-R412M

e The command is not supported by SARA-R410M-02B-00, SARA-R410M-02B-03 and
SARA-R412M-02B-03.

* In SARA-R410M-02B-04 and SARA-R412M-02B-04 the test command is not supported.

SARA-R422 / SARA-R422M10S / SARA-R422S / LEXI-R4
* The test command is not supported.

14.15 FOTA LwM2M client configuration +UFOTACONFIG

+UFOTACONFIG

Modules SARA-R422-01B SARA-R422M10S SARA-R422S-01B LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full Yes No /OP No - +CME Error

14.15.1 Description

Configures the LwWM2M client behavior upon a FW update request triggered by a LwM2M server. It can be
used to edit existing configurations. This command allows specifying parameters used during the FW update
package download.

iy The read command reports the configuration depending on the selected mobile network operator profile
(for more details, see the +UMNOPROF AT command).

14.15.2 Syntax

Type Syntax Response Example
Set AT+UFOTACONFIG= <server_id>, OK AT+UFOTACONFIG=721,1,255,2,5
<fota_setting>, <cid>[, <HTTP_snd_ OK
to>, <HTTP_rcv_to>]
Read AT+UFOTACONFIG? +UFOTACONFIG: <server_id>, +UFOTACONFIG: 721,1,255,2,5
<fota_setting>, <cid>, <HTTP_snd_ OK
to>, <HTTP_rcv_to>

OK

Test AT+UFOTACONFIG="? +UFOTACONFIG: (list of supported +UFOTACONFIG: (721),(0-3),(0-7,
<server_id>s), (list of supported 255),(1-60),(1-60)
<fota_setting>s), (list of supported OK
<cid>s), (list of supported <HTTP_
snd_to>s), (list of supported
<HTTP_rcv_to>s)

OK
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14.15.3 Defined values

Parameter Type Description
<server_id> Number Short server ID of the server triggering the FW update. It is defined by LwM2M object
1resource 0. Allowed values:
e 721: u-blox server
<fota_setting> Number Specify the behavior upon a FW update request triggered by a LwM2M server.
Allowed values:
¢ O (factory-programmed value): download FW update package when available and
automatically install it immediately
¢ T:download FW update package when available and do not install it. Requires user
action toinstall it via +UFWINSTALL AT command
¢ 2:+UFOTASTAT URC informs that the server is triggering FW update, waiting for
user approval or reject. See +UFOTAACK AT command
¢ 3:FW update is disabled. The LwM2M client will receive FW update request by the
server but it will be automatically rejected
<cid> Number See <cid>.
Also value 255 is supported (factory-programmed value), which sets the
<general_data_cid> in +ULWM2MCONFIGEXT.
<HTTP_snd_to> Number Optional parameter that specifies the number of minutes to set as the timeout for
data sending via HTTP during uFOTA download. The range goes from 1to 60. The
factory-programmed value is 2 minutes.
<HTTP_rcv_to> Number Optional parameter that specifies the number of minutes to set as the timeout for
data receiving via HTTP during uFOTA download. The range goes from 1to 60. The
factory-programmed value is 5 minutes.

14.15.4 Notes

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B

* On SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00 the AT command is not
supported.

14.16 Accept/reject LwM2M FW update request +UFOTAACK

+UFOTAACK
Modules SARA-R422-01B SARA-R422M10S SARA-R422S-01B LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full Yes No No - +CME Error

14.16.1 Description

Accepts or rejects a FW update request triggered by a LwM2M server. To make use of this command, enable
URCs for FOTA sessions (for more details on enabling FOTA URCs, see +tUFOTASTAT AT command).

The command is required and works only if +UFOTACONFIG AT command has been set with parameter
<fota_setting>: 2.

14.16.2 Syntax

Type Syntax Response Example
Set AT+UFOTAACK=<n> OK AT+UFOTAACK=30
OK
Test AT+UFOTAACK="? +UFOTAACK: (list of supported +UFOTAACK: (0-3600)
<n>s) OK
OK

14.16.3 Defined values

Parameter Type Description
<n> Number Allowed value:
¢ O:reject the FW update request
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Parameter Type Description

¢ 1-3600: number of seconds after which the FW update package is automatically
downloaded and installed after download

14.16.4 Notes

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B

* On SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00 the AT command is not
supported.

14.17 Last gasp configuration +ULGASP

+ULGASP

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Can be aborted Responsetime Errorreference
partial No NVM No <10s +CME Error

14.17.1 Description

Enables/disables and configures the last gasp feature. The application is automatically triggered by a properly
configured GPIO (see GPIO introduction, <gpio_mode>=19). The feature supports the sending of a predefined
last notification in case of power outage, just before the power goes off. It is assumed that the cellular module
is registered to the network when the alarm is triggered; however the command just configures the feature
so it is possible to issue it also if PIN is not inserted. It is possible to enable/disable the +UULGASP URC to be
notified about the operation result.

iy This AT command must be issued after a proper configuration of the GPIO pin via the +UGPIOC command,
<gpio_mode>=19. Otherwise, if +UGPIOC is issued after +ULGASP, the last gasp will work only after a
reboot.

79  The parameters will be set to the values stored in the NVM in case they are omitted in the set command.

After having sent the last gasp notification:
e SARA-R4 / LEXI-R4 - the normal shutdown procedure (same switch-off procedure triggered by the
+CPWROFF AT command) is automatically triggered.

14.17.2 Syntax

Type Syntax Response Example

Set AT+ULGASP=<GPIO_mode>, OK AT+ULGASP=0,"Power_loss",0,,1,17,
<text>,<msg_format>, <profile_id>, "192.168.100.20:8080"
<IP_protocol>,<IP_addr:PORT>[, OK
[<method>],,[<urc_enable>],[<nv_
upd_freq>],[<tx_count>]]

Read AT+ULGASP? +ULGASP: <GPIO_mode>,<text>, +ULGASP: 0,"Power_loss",0,,1,17,
<msg_format>,,<profile_ID>, "192.168.100.20:8080",1,,1,0,1
<|P_protocol>,<|P_addr:PORT>, OK
<method>,,<urc_enable>,<nv_upd_
freq>,<tx_count>
OK

Test AT+ULGASP="? +ULGASP: (list of supported <GPIO_ +ULGASP: (0-2),,(0-1),,(1),(17),,(1),,(O-
mode>'s),,(list of supported <msg_ 1),(0-3600),(1-10)
format>'s),,(list of supported OK
<profile_id>'s),(list of supported
<IP_protocol>'s),,(list of supported
<method>'s),,(list of supported <
urc_enable>'s),(list of supported
<nv_upd_freg>'s),(list of supported
<tx_count>'s)

OK
URC +UULGASP: <result>,<bearer> +UULGASP: 0,1
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14.17.3 Defined values

Parameter Type Description
<GPIO_mode> Number Select the interrupt trigger. Allowed values:
e O (factory-programmed value): trigger disabled; the following arguments will be
ignored.

¢ 1:falling edge
e 2:rising edge

<text> String The string that will be sent upon GPIO movement. Text or binary format can be
selected with the <msg_format> parameter. When text format is selected, a
maximum of 256 ASCII characters is allowed. When the binary format is selected,
a maximum of 512 characters (0-9,A-F) is allowed. Every 8-bit octet of the message
must be written as two IRA character long hexadecimal numbers, e.g. an octet with
integer value 42 (i.e. Ox2A) must be written as a string of two characters "2A" (IRA 50

and 65).
Factory-programmed value: empty string.
<msg_format> Number Format of the <text> parameter. Allowed values:
¢ O (factory-programmed value): text
* l:binary
<profile_id> Number PSD profile identifier. The active external context is used and the value is ignored.
Only the value 1is allowed.
<IP_protocol> Number IP protocol used for socket connection. Allowed values:
e 17:UDP
<|P_addr:PORT> String IPv4 server address with the socket port.
Factory-programmed value: empty string.
<method> Number Notification method, it is the way the application send out the <text message>.

Allowed values:
¢ 1:use UDP/IP connection

<urc_enable> Number Flag determining if the URC is to be issued or not. Allowed values:
¢ O:disabled
¢ 1(factory-programmed value): enabled

<result> Number Operation result. Allowed values:

¢ 0O:success
¢ 1:generic fail

<bearer> Number Notification used bearer. Allowed values:
¢ 1. UDP/IP connection
<nv_upd_freq> Number NVM update frequency in seconds. Valid range of 0-3600 s indicating how frequently

to flush the settings to NVM. A zero value indicates that settings should never be
saved to NVM, otherwise the following settings will be saved to NVM based on the
timer: <GPIO_mode>, <text>, <IP_addr:PORT>, <urc_enable>, <tx_count>.
Factory-programmed value: 60.

<tx_count> Number Indicates the number of times to transmit the last gasp message. Valid range is 1-10.
Factory-programmed value: 1.

14.17.4 Notes

SARA-R4 /LEXI-R4

* The <urc_enable>, <nv_upd_freq>, <tx_count> parameters will return O, O and O if read for the first time
before setting the mandatory last gasp parameters. Once the mandatory last gasp parameters are set,
these values take on the factory-programmed values.

* The module is switched off once the last gasp procedure is completed.

SARA-R410M-02B
* Thecommand is not supported by SARA-R410M-02B-00.

SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
¢ When the trigger is disabled (<GPIO_mode>=0), the GPIO pin will remain in its current state (input
pull-up or pull-down) until the interrupt trigger is enabled again (with AT+ULGASP=1/2) or by setting
the GPIO mode to last gasp again (i.e. AT+UGPIOC=24,19).
* Disable the trigger, sending AT+ULGASP=0, before reconfiguring the last gasp from rising edge (AT
+ULGASP=2) to falling edge (AT+ULGASP=1) and vice-versa.
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14.18 RING line configuration +URINGCFG

+URINGCFG

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No NVM No - +CME Error

14.18.1 Description

Configures the RING line of the UART interface for events such as the incoming SMS indication and incoming
data and any active URC. It is possible to combine different events: to enable them the sum of the <mode>
value of the interested event is needed. This command is independent of the URC setting for SMS.

The RING line will be asserted when one of the configured events occurs and it remains asserted for 1s unless
another configured event happens (in this case the 1s timer will be started again).

14.18.2 Syntax

Type Syntax Response Example
Set AT+URINGCFG=<mode> OK AT+URINGCFG=1
OK

Read AT+URINGCFG? +URINGCFG: <mode> +URINGCFG: 1
OK OK

Test AT+URINGCFG="? +URINGCFG: (list of the supported +URINGCFG: (0-7)
<mode>s) OK
OK

14.18.3 Defined values

Parameter Type Description
<mode> Number Bitmask to configure the RING line handling:
¢ 1:RING line asserted for incoming SMS
e 2: RING line asserted for all the incoming data (PPP, sockets, FTP in Direct Link

mode)
¢ 4:RING line asserted for all active URCs
Allowed bits:

¢ SARA-R410M/SARA-R412M-1,2
*  SARA-R422/SARA-R422M10S / SARA-R422M8S / SARA-R422S /LEXI-R4-1,2,4
If <mode> is set to O (factory-programmed value), all the events are disabled.
=r SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S
On SARA-R422-01B-00, SARA-R422S-01B-00, SARA-R422M10S-01B-00, SARA-
R422-00B-00, SARA-R422S-00B-00, SARA-R422M8S-00B-00 <mode>=4 is not
supported.

14.18.4 Notes

* Configure the UART Ring Indicator (RI) line for the ring indication by means of the +UGPIOC AT command,
<gpio_mode>=18.
SARA-R410M-02B
* The command is not supported by SARA-R410M-02B-00.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
e If +USIO: 1it is not possible to enable the URINGCFG feature.

e [f+USIO: 1is set when URINGCFG is enabled, at the module reboot the URINGCFG feature will be disabled
forcing the <mode> parameter to O.
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14.19 URC over AT terminal configuration +UURCCONF

+UURCCONF
Modules SARA-R422-01B SARA-R422M10S SARA-R422S-01B LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

14.19.1 Description
Configures the list of the AT terminals enabled for URC reception.

The AT command should be used by any application that is requiring URCs to be displayed only a specific set
of AT terminals.

The example section will show the suggested mode of operation.

iy The AT command is volatile and it will reset to its factory-programmed setting at each reboot.

14.19.2 Syntax

Type Syntax Response Example
Set AT+UURCCONF=<conf> OK AT+UURCCONF=1
OK
Read AT+UURCCONF? +UURCCONF: <conf>,<is_terminal_ +UURCCONF: 1,1,1
in_list>,<numbers_of_terminals_in_
. OK
list>
OK
Test AT+UURCCONF="? +UURCCONF: (list of the supported +UURCCONF: (0-2)
<conf> values)
OK
OK

14.19.3 Defined values

Parameter Type Description
<conf> Number URC over AT terminal configuration values:
e O (factory-programmed value): the feature is disabled. The list of enabled AT
terminal is emptied. The URC will be displayed on all available AT terminals.
* 1:thefeatureis active. The current terminal, meaning the AT terminal on which the
AT command was given, will be added to the list of enabled AT terminals. Only the
AT terminal belonging to this list will display the URCs.
e 2:thefeatureis active but the list is cleared, hence URC displaying is disabled on all
AT terminals. This is useful for example if the user wishes to re-build the list from
scratch without incurring in undesired URC.
<is_terminal_in_list> Number Flag that returns the status of the AT terminal on which the AT command was given:
¢ O:current AT terminal is not present in the list of enabled AT terminals
¢ T:current AT terminal is present in the list of enabled AT terminals
<numbers_of_ Number Number of AT terminals enabled for URC display
terminals_in_list>

14.19.4 Examples

The following section will show +UURCCONF suggested mode of operation.

Command Response Description
Enabling the feature at each module reboot
AT+UURCCONF=2 OK The feature is active and URCs are
disabled on all terminals.
AT+UURCCONF? +UURCCONF: 2,0,0 The read command confirms that the
OK feature is active and no AT terminal is

enabled for URC display.

AT+UURCCONF=1 OK The AT terminal on which the AT
command has been given is now enabled
for URC display.
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Command

Response

Description

Read examples
AT+UURCCONF?

AT+UURCCONF?

Disabling the feature
AT+UURCCONF=0

AT+UURCCONF?

+UURCCONF: 1,1,1
OK

+UURCCONF: 1,0,1
OK

OK

+UURCCONF: 0,0,0
OK

Table 19: +tUURCCONF suggested mode of operation

UBX-17003787 - R29
C1-Public
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This should be given on all the
required AT terminals.

The read command given on an URC
enabled AT terminal confirms that the
latter is in the list.

The read command given on a different AT
terminal confirms that the latter is not in
the list and hence it is not enabled for URC
reception.

The feature is disabled, URCs will be
displayed on all active AT terminals.

The read command confirms that the
feature is disabled.
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15 Power management

15.1 Power saving control (Power SaVing) +UPSV

+UPSV

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Response time Error reference
partial No Profile No - +CME Error

15.1.1 Description

Sets the UART power saving configuration, but it has a global effect on the module power saving configuration:

* If the power saving is disabled (+UPSV: 0), the UART interface is always enabled and the module does not
enter the idle mode

* If the power saving is controlled by the UART DTR line (+UPSV: 3), the UART interface is enabled and the
module does not enter idle mode as long as the UART DTR line state is ON

e If the power saving is enabled (+UPSV: 4), the UART interface is disabled after 6 s of inactivity and the
module enters the idle mode automatically whenever possible

15.1.2 Syntax

Type Syntax Response Example
Generic syntax
Set AT+UPSV=[<mode>[,<param1>]] OK AT+UPSV=0
OK
Power saving disabling
Set AT+UPSV=0 OK AT+UPSV=0
OK
Power saving controlled by the UART DTR line
Set AT+UPSV=3[,<buff_data>] OK AT+UPSV=3,1
OK
Power saving controlled by the UART TX line
Set AT+UPSV=4[,<timeout>] OK AT+UPSV=4,10
OK
Read AT+UPSV? +UPSV: <mode> +UPSV: 0
OK OK
Test AT+UPSV="? +UPSV: (list of supported <mode>s) +UPSV: (0,4)
OK OK

15.1.3 Defined values

Parameter Type Description

<mode> Number Power saving configurations:
e O:(default and factory-programmed value): power saving disabled
* 3:power saving is controlled by the UART DTR line activity
o Ifthe DTRline state is set to OFF, the power saving is allowed
o Ifthe DTR line state is set to ON, the module shall exit from power saving
r <mode>=3 is allowed regardless the flow control setting on the UART

interface. In particular, the HW flow control can be set on UART during this
mode.

r With <mode>=3the DTE can start sending data to the module without risk of
data loss after having asserted the UART DTR line (DTR line set to ON state).
* 4:power saving is controlled by the UART TX line activity
Allowed values:
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Parameter Type Description
¢  SARA-R410M/SARA-R412M-0, 4
¢ SARA-R422/SARA-R422M10S / SARA-R422M8S / SARA-R422S /LEXI-R4 -0, 3,4
<buff_data> Number Allowed values:
¢ O (default value): if RTS is OFF, data from module to host is discarded and UART
returns immediately to power saving state
* 1.if RTSis OFF, data fromm module to host is buffered until RTS is ON and UART will
not enter power saving state until data is transmitted, that is until RTS is ON again
<timeout> Number Sets inactivity timeout of UART after which UART returns to power saving state. The
allowed range is 10-10000 (expressed in ms). If the parameter is omitted, timeout
value is set to 6000.

15.1.4 Notes

SARA-R4 /LEXI-R4
* For adetailed explanation of modules' operating modes, modules and interfaces behavior in reference to
the +UPSV command setting, see the corresponding system integration manual.
* The command setting is stored in the NVM.

SARA-R422-00B / SARA-R422M8S / SARA-R422S-00B
e If HW flow control is used and RTS is deasserted while DTR line is also set to OFF, the module will
discard URCs and incoming packets. Arrival of SMS and data can be monitored by the host using the
RING physical line (see +URINGCFG command) and asserting DTR and CTS at the first opportunity.

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B / LEXI-R4
e <buff_data> and <timeout> parameters are not supported by SARA-R422-00B-00,
SARA-R4225-00B-00, SARA-R422M10S-00B-00.
e |f HW flow control is used and RTS is deasserted while DTR line is also set to OFF, the module will
discard URCs and incoming packets. Arrival of SMS and data can be monitored by the host using the
RING physical line (see +URINGCFG command) and asserting DTR and CTS at the first opportunity.

SARA-R410M-02B
* Thecommand is not supported by SARA-R410M-02B-00.

15.2 Power Saving Mode Setting +CPSMS

+CPSMS
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial Yes NVM /OP No <10s +CME Error

15.2.1 Description

Controls the setting of the UEs Power Saving Mode (PSM) parameters. The command controls whether the
UE wants to apply PSM or not, as well as:

* the requested extended periodic RAU value in GERAN/UTRAN

¢ the requested GPRS READY timer value in GERAN/UTRAN

* the requested extended periodic TAU value in E-UTRAN

* therequested Active Time value.

& SARA-R4 /LEXI-R4
Do not use a PIN enabled SIM card, otherwise the module does not enter PSM.

The read command returns the requested values:

e If the Power Saving Mode is enabled (+CPSMS: 1) and granted by the network (+UCPSMS: 1), i.e. Active Time
has been assigned, after the expiry of the assigned Active Time (T3324), every SW and HW component on
the device will power down except for the real time clock (RTC). It will stay powered down until the expiry
of the assigned extended periodic TAU value (T3412_ext) or the assigned periodic TAU value (T3412) (if the
former has not been assigned) or the power on line is toggled.

* If the Power Saving Mode is disabled (+CPSMS: 0) or not granted by the network (+UCPSMS: O) the device
will not enter Power Saving Mode (PSM).
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Check whether the Active Time and the extended periodic TAU have been assigned to the UE by means of the
AT+CEREG=4 command.

SARA-R410M /SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
The assigned Active Time, extended periodic TAU value and periodic TAU value can be checked by means
of the +UCPSMS AT command.

SARA-R4 /LEXI-R4

To change the command setting issue AT+COPS=2 or AT+CFUN=0 to deregister the module from
network, issue the +CPSMS command and reboot (e.g. by means of the AT+CFUN=15 command) the
module in order to apply the new configuration.

iy SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B /
SARA-R412M
If the Power Saving Mode is enabled (+CPSMS: 1) and not granted by the network, the device enters the
non-network-coordinated PSM. For more details about disabling PSM without network coordination, see
the +UPSMVER AT command.

r SARA-R4 / LEXI-R4
If the set command is issued and an optional parameter is omitted, the module applies the last set value.

15.2.2 Syntax

Type Syntax Response Example
Set AT+CPSMS=[<mode>, OK AT+CPSMS=1,,,"01000011","010000
<Requested_Periodic_RAU>[, 17"

<Requested_GPRS_READY_timer>|,
<Requested_Periodic_TAU>,
[<Requested_Active_Time>1]11]
Read AT+CPSMS? +CPSMS: <mode>,[<Requested_ +CPSMS: 1,,,"01000011","01000011"

Periodic_RAU>],[<Requested_ OK

GPRS_READY_timer>],

[<Requested_Periodic_TAU>],

[<Requested_Active_Time>]

OK

Test AT+CPSMS=? +CPSMS: (list of supported +CPSMS: (0,1,2),,,("00000000"-

<mode>s),(list of supported "11111111"),("00000000"-"11111111")
<Requested_Periodic_RAU>s),(list OK
of supported <Requested_GPRS_
READY_timer>s),(list of supported
<Requested_Periodic_TAU>s),(list
of supported <Requested_Active_
Time>s)

OK

OK

15.2.3 Defined values

Parameter Type Description

<mode> Number Indication to disable or enable the use of PSM in the UE. Allowed values:
¢ O (default value): disable the use of PSM
¢ 1.enable the use of PSM

e 2:disable the use of PSM and reset all parameters for PSM to factory-programmed
values.

Factory-programmed value:
e SARA-R4/LEXI-R4 - The factory-programmed value is O

<Requested_ String One byte in an 8 bit format. Requested extended periodic RAU value (T3312_ext) to

Periodic_RAU> be allocated to the UE in GERAN/UTRAN. The requested extended periodic RAU value
is coded as one byte (octet 3) of the GPRS Timer 3 information element coded as bit
format (e.g. "01000111" equals 70 hours). For the coding and the value range, see the
GPRS Timer 3 IE in 3GPP TS 24.008 table 10.5.163a/3GPP TS 24.008 [85]. See also
3GPP TS 23.682 [85]. See also 3GPP TS 23.682 [160] and 3GPP TS 23.060 [83]. The
factory-programmed value is:
¢ SARA-R422/SARA-R422M10S/SARA-R422M8S /SARA-R422S /LEXI-R4-"001110

00" (24 hours)
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Parameter Type

Description

<Requested_GPRS_ String
READY_timer>

<Requested_ String
Periodic_TAU>

<Requested_Active_ String
Time>

15.2.4 Notes
SARA-R4 / LEXI-R4

¢ SARA-R412M -"00011000" (4 hours)
¢ SARA-R404M /SARA-R410M - The parameter is not supported.

One byte in an 8 bit format. Requested GPRS READY timer value (T3314) to be

allocated to the UE in GERAN/UTRAN. The requested GPRS READY timer value is

coded as one byte (octet 2) of the GPRS Timer information element coded as bit

format (e.g. "01000011" equals 3 decihours or 18 minutes). For the coding and the

value range, see the GPRS Timer IE in 3GPP TS 24.008 table 10.5.172/3GPP TS 24.008

[85]. See also 3GPP TS 23.060 [83]. The factory-programmed value is:

¢ SARA-R412M / SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S /
LEXI-R4 -"00001010" (20 s).

¢ SARA-R404M /SARA-R410M - The parameter is not supported.

One byte in an 8 bit format. Requested extended periodic TAU value (T3412_ext) to

be allocated to the UE in E-UTRAN. The requested extended periodic TAU value is

coded as one byte (octet 3) of the GPRS Timer 3 information element coded as bit

format (e.g. "01000111" equals 70 hours). For the coding and value range, see the

GPRS Timer 3 IE in 3GPP TS 24.008 table 10.5.163a/3GPP TS 24.008 [85]. See also

3GPP TS 23.682 [160] and 3GPP TS 23.401 [161].

¢ SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B /
SARA-R410M-83B / SARA-R412M - For the factory-programmed value, see Mobile
Network Operator profiles.

¢ SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - The
factory-programmed value is "00111000" (24 hours).

¢ SARA-R404M / SARA-R410M-01B - The factory-programmed value is "1000010
1" (150 s). The default value is "01100000" (O s).

One byte in an 8 bit format. Requested Active Time value (T3324) to be allocated to

the UE in GERAN/UTRAN or in EUTRAN. The requested Active Time value is coded as

one byte (octet 3) of the GPRS Timer 2 information element coded as bit format (e.g.

"00100100" equals 4 minutes). For the coding and value range, see the GPRS Timer 2

IE in 3GPP TS 24.008 table 10.5.163/3GPP TS 24.008 [85]. See also 3GPP TS 23.682

[160], 3GPP TS 23.060 [83] and 3GPP TS 23.401 [161].

¢ SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B /
SARA-R410M-83B / SARA-R412M - For the factory-programmed value, see Mobile
Network Operator profiles.

¢ SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - The
factory-programmed value is "00001010" (20 s).

¢ SARA-R404M/SARA-R410M-01B - The factory-programmed value is "O0000011" (6
s). The default value is "O0000000" (O s).

* <mode>=2 (PSM use disabled and reset all parameters for PSM to factory-programmed values) is
not supported. To reset all the PSM parameters to factory-programmed values, follow the procedure
described in the +tUMNOPROF AT command description.

* In the read command, the module converts the supported <Requested_Periodic_RAU>, <Requested_
GPRS_READY_timer>, <Requested_Periodic_TAU>, <Requested_Active_Time> parameters bitmasks
configured with the set command to equivalent ones which represent the same value. The new bitmasks
use the smallest unit of measurement possible to represent the timer value. See Table 20 for additional

examples.

Command Response Description

AT+CPSMS=1,,,"00000010","000000 OK Set <Requested_Periodic_TAU> to

10" "00000010" corresponding to 20
minutes (=10 minutes * 2)

AT+CPSMS? +CPSMS: 1,,,"10110100","00000010"  Check the <Requested_Periodic_

AT+CPSMS=1,,,"00000001","000000 OK

o1"

UBX-17003787 - R29
C1-Public

TAU> parameter value. The
<Requested_Periodic_TAU> bitmask
is converted to "10110100" that
corresponds to 1 minute * 20 (= 20
minutes)

Set <Requested_Periodic_TAU>

to "00000001" corresponding to 10
minutes (=10 minutes * 1)

OK
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Command Response Description
AT+CPSMS? +CPSMS: 1,,,"10010100","00000001"  Check the <Requested_Periodic_
OK TAU> parameter value. The

<Requested_Periodic_TAU> bitmask
is converted to "10010100" that
corresponds to 30 seconds * 20 (=10
minutes)

Table 20: <Requested_Periodic_TAU> bitmask conversion examples

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

* To reset all the PSM parameters to their factory-programmed values, the special command AT
+CPSMS= (with all parameters omitted) can also be issued.

¢ If +UPSMVER: 8 (PSM is not being requested to the network), the <Requested_Periodic_TAU> and the
<Requested_Active_Time> parameters are displayed as O (previously configured values are preserved,
visualized and used when re-enabling PSM deep-sleep).

e If <mode>=0 (PSM is not being requested to the network), the <Requested_Periodic_TAU>,

<Requested_Active_Time>, <Requested_Periodic_RAU> and <Requested_GPRS_READY_timer>

parameters are displayed as O (previously configured values are preserved, visualized and used when
re-enabling PSM).

SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B
¢ Ifthe special command AT+CPSMS= (with all parameters omitted) is issued, the use of PSMis disabled
(<mode>=0) and all the PSM parameters are set to the following values:
o <Requested_Periodic_TAU>="00011000" (4 hours)
o <Requested_Active_Time>="00001010" (20 s)
¢ If <mode>=0 (PSM is not being requested to the network), the <Requested_Periodic_TAU> and the
<Requested_Active_Time> parameters are displayed as O (values are preserved, visualized and used
when re-enabling PSM).
e If tUPSMVER: 1 or +UPSMVER: 8 or +tUPSMVER: 9 (PSM is not being requested to the network), the
<Requested_Periodic_TAU> and the <Requested_Active_Time> parameters are displayed as O (values
are preserved, visualized and used when re-enabling PSM).

SARA-R404M / SARA-R410M
* The <Requested_Periodic_.RAU> and <Requested_GPRS_READY_timer> parameters are not
supported and are ignored when configured in the set command.
e The test command response is +CPSMS: (0-1),(<Units(0-6)><TimerValue(0-31)> in
bits),(<Units(0-2)><TimerValue(0-31)> in bits),(<Units(0-6)><TimerValue(0-31)> in bits),
(<Units(0-2)><TimerValue(0-31)> in bits).

SARA-R412M

e The test command response is +CPSMS: (0-1),(<Units(0-6)><TimerValue(0-31)> in
bits),(<Units(0-2)><TimerValue(0-31)> in bits),(<Units(0-6)><TimerValue(0-31)> in bits),
(<Units(0-2)><TimerValue(0-31)> in bits).

SARA-R410M-02B / SARA-R410M-52B / SARA-R412M

* The <mode>, <Requested_Periodic_TAU> and <Requested_Active_Time> parameters are mandatory.

¢ If <mode>=0 (PSM is not being requested to the network), the <Requested_Periodic_TAU> and the
<Requested_Active_Time> parameters are displayed as O (values are preserved, visualized and used
when re-enabling PSM).

e If tUPSMVER: 1 or +UPSMVER: 8 or +tUPSMVER: 9 (PSM is not being requested to the network), the
<Requested_Periodic_TAU> and the <Requested_Active_Time> parameters are displayed as O (values
are preserved, visualized and used when re-enabling PSM).
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15.3 Power Saving Mode assigned values +UCPSMS

+UCPSMS
Modules SARA-R410M SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No - +CME Error

15.3.1 Description

Reads the UEs Power Saving Mode (PSM) parameters assigned by the network. The command returns the

information about whether PSM is granted by the network and in case it is it also provides:

e the assigned extended periodic RAU value in GERAN/UTRAN if present

e the assigned GPRS READY timer value in GERAN/UTRAN if present

* the assigned extended periodic TAU value in E-UTRAN or assigned periodic TAU value (if the former is not
present)

* the assigned Active Time value.

To be noticed that:

* If Power Saving Mode is granted by the network (+UCPSMS: 1), after the expiry of the assigned Active Time
(T3324), every SW and HW component on the device will power down except the real time clock (RTC). It will
stay powered down until the expiry of the assigned extended periodic TAU value (T3412_ext) or assigned
periodic TAU value (T3412) (if the former is not present) or the power on line is toggled.

* If Power Saving Mode is not granted by the network (+UCPSMS: 0), the device will not enter Power Saving
Mode (PSM).

r SARA-R410M-02B / SARA-R410M-52B / SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B /
SARA-R412M
If the Power Saving Mode is enabled (+CPSMS: 1) and not granted by the network, the device enters the
non-network-coordinated PSM. For more details about disabling PSM without network coordination, see
the +UPSMVER AT command.

15.3.2 Syntax

Type Syntax Response Example

Read AT+UCPSMS? +UCPSMS: <mode>[,[<Assigned_  +UCPSMS:1,,,"01000011","010000
Periodic_RAU>],[<Assigned_GPRS_ 11",1
READY_timer>],[<Assigned_ OK
Periodic_TAU>],[<Assigned_Active_
Time>],[<Assigned_Periodic_TAU_
Format_Type>]]

OK
15.3.3 Defined values
Parameter Type Description
<mode> Number State of PSM on the UE. Allowed values:

¢ 0: Power Saving Mode is not granted by the network
* 1:Power Saving Mode is granted by the network

<Assigned_Periodic_ String Assigned extended periodic RAU (T3312_ext) value allocated to be allocated to the UE

RAU> in GERAN/UTRAN, one byte in an 8 bit format. For the coding and the value range, see
the GPRS timer 3 IE in 3GPP TS 24.008 [85]

<Assigned_GPRS_  String Assigned GPRS READY timer (T3314) value allocated to the UE in GERAN/UTRAN,

READY_timer> one byte in an 8 bit format. For the coding and the value range, see the GPRS timer 3
IE in 3GPP TS 24.008 [85]

<Assigned_Periodic_ String One byte in an 8 bit format. Assigned extended periodic TAU value (T3412_ext),

TAU> if present, or assigned periodic TAU value (T3412) (if the former is not present)

allocated to the UE in E-UTRAN. The assigned periodic TAU value is coded as
indicated by the <Assigned_Periodic_TAU_Format_Type> parameter. See also 3GPP
TS 23.682 [160], 3GPP TS 23.060 [83] and 3GPP TS 23.401[161].
<Assigned_Active_  String One byte in an 8 bit format. Assigned Active Time value (T3324) allocated to the UE
Time> in GERAN/UTRAN or in EUTRAN. The assigned Active Time value is coded as one byte
(octet 3) of the GPRS timer 2 information element coded as bit format (e.g. "0010010
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Parameter Type Description
0" equals 4 minutes). For the coding and the value range, see the GPRS timer 2 IE in
3GPP TS 24.008 table 10.5.163/3GPP TS 24.008 [85]. See also 3GPP TS 23.682 [160],
3GPP TS 23.060 [83] and 3GPP TS 23.401 [161].
<Assigned_Periodic_ Number Coding type for <Assigned_Periodic_TAU> string. Allowed values:
TAU_Format_Type> * 0: the assigned periodic TAU value (T3412) is coded as one byte (octet 3) of the
GPRS Timer 2 information element coded as bit format (e.g. "00100100" equals 4
minutes). For the coding and value range, see the GPRS Timer 2 IE in 3GPP TS 24.0
08 table 10.5.163/3GPP TS 24.008 [85].
¢ T:theassigned extended periodic TAU value (T3412_ext) is coded as one byte (octet
3) of the GPRS Timer 3 information element coded as bit format (e.g. "01000111"
equals 70 hours). For the coding and value range, see the GPRS Timer 3 IE in 3GPP
TS 24.008 table 10.5.163a/3GPP TS 24.008 [85].

15.3.4 Notes
SARA-R404M / SARA-R410M
* <Assigned_Periodic_RAU> and <Assigned_GPRS_READY_timer> are not supported.

SARA-R410M-01B / SARA-R410M-02B / SARA-R410M-52B / SARA-R412M

* The <Assigned_Periodic_TAU_Format_Type> parameter is not supported. The <Assigned_Periodic_
TAU> parameter can only represent the assigned extended periodic TAU value (T3412_ext) coded as
the octet 3 of a GPRS timer 3. For example, "01000111" equals 70 hours. For more details, see table
10.5.163a/3GPP TS 24.008 [85], 3GPP TS 23.682 [160] and 3GPP TS 23.401 [161].

15.4 Power Saving Mode versions configuration +UPSMVER

+UPSMVER

Modules SARA-R410M-02B SARA-R410M-52B SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B
SARA-R412M SARA-R422 SARA-R422M10S SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference
full No NVM No - +CME Error

15.4.1 Description

Configures Power Saving Mode (PSM) versions.

75  Reboot the module (AT+CFUN=15 or 16) in order to apply the new configuration.

15.4.2 Syntax

Type Syntax Response Example
Set AT+UPSMVER=[<psm_ver>]], OK AT+UPSMVER=8
[<poi>][,[<oos_scans>][,[<deep_ OK
sleep_oos_dur>][,[<temp_dis>]]1]]
Read AT+UPSMVER? +UPSMVER: <psm_ver>,<poi>, +UPSMVER: 4,3,3,4,0
<oos_scans>,<deep_sleep_oos_

dur>,<temp_dis> OK
OK
Test AT+UPSMVER=? +UPSMVER: (list of supported +UPSMVER: (4,8),(0-3),(0-100),(2-
<psm_ver>s),(list of supported 64800),(0-2)
<poi>s),(list of supported <oos_ OK
scans>s),(list of supported <deep_
sleep_oos_dur>s),(list of supported
<temp_dis>s)
OK
15.4.3 Defined values
Parameter Type Description
<psm_ver> Number ¢ SARA-R410M / SARA-R412M - Decimal number representing a four bit bitmask to

indicate Power Saving Mode (PSM) versions. Each bit is configured independently:
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Parameter Type Description
o bit O: PSM without network coordination
o bit1: PSM according to release 12 without context retention
o bit2: PSM according to release 12 with context retention
o bit 3: deep-sleep mode in between eDRX cycles

The allowed range goes from 1 to 15, the default and factory-programmed value is
15 (all PSM versions enabled).

¢ SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 -
Decimal number representing the enabled deep-sleep version. Allowed values:
o 4:PSM deep-sleep according to release 12 with context retention
o 8:deep-sleep mode in between eDRX cycles
The default and factory-programmed value is 4 (PSM deep-sleep enabled).
<poi> Number Decimal number representing a two bit bitmask to indicate Paging Only Image (POI)
in combination with eDRX deep-sleep enabling. Each bit is configured independently:
¢ bit 0: POl enabled in E-UTRAN NB-loT
¢ bit 1: POl enabled in E-UTRAN Cat M1
The allowed range goes from O to 3, the default and factory-programmed value is 3
(POIlin E-UTRAN NB-IoT and Cat M1enabled).
<oos_scans> Number Decimal number representing the number of PLMN scans performed over enabled
RATs and bands that need to fail for entering deep-sleep in out of service (OOS). The

allowed range goes from O to 100, the default and factory-programmed value is 3.
Setting <oos_scans> to O disables deep-sleep in OOS.

<deep_sleep_oos_ Number Deep-sleep duration in minutes, after the module enters this mode as a consequence

dur> of out of service (O0S) (for more details, see <oos_scans>). The allowed range goes
from 2 to 64800, the default and factory-programmed value is 4.

<temp_dis> Number Allowed values:

¢ O (default value): deep-sleep can be entered whenever proper conditions are met.
Itis persistent.

* 1:deep-sleep entry is temporarily disabled. It is volatile and needs to be set without
rebooting the module; it should be used to prevent entrance into deep sleep while
downloading a file.

e 2:deep-sleep entry is disabled (test purposes). It is persistent.

15.4.4 Notes

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
* Ifthesetcommandisissued and any optional parameteris omitted, the module applies the last set value.
* Incase of error only the "ERROR" final result code is returned.

SARA-R410M / SARA-R412M
* <psm_ver> is the only supported parameter.
* Incase of error only the "ERROR" final result code is returned.

15.5 Power Saving Mode indication +UPSMR

+UPSMR

Modules SARA-R410M-63B SARA-R410M-73B SARA-R410M-83B SARA-R412M SARA-R422 SARA-R422M10S
SARA-R422M8S SARA-R422S LEXI-R4

Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference
full No NVM No - +CME Error

15.5.1 Description

Enables or disables the URC that conveys information on the Power Saving Mode (PSM) states, e.g. if
the module can enter PSM, or has exited from it, or if some embedded SW client or peripheral activity is
postponing the entrance into PSM state. Entrance into PSM, where the protocol stack has been deactivated,
is a pre-requirement to enter the deep-sleep mode, where the module is deactivated.

Where eDRX deep-sleep is supported, the same URC is also used for notifying eDRX states, in case eDRX is
entered and eDRX deep-sleep is enabled (see +UPSMVER AT command).
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15.56.2 Syntax
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Type Syntax Response Example
Set AT+UPSMR=<mode> OK AT+UPSMR=1
OK
Read AT+UPSMR? +UPSMR: <mode> +UPSMR: 1
OK OK
Test AT+UPSMR="? +UPSMR: (list of supported +UPSMR: (0-1)
<mode>s) OK
OK
Generic syntax
URC +UUPSMR: <state>[,<param1>] +UUPSMR: 1
Module exiting PSM/eDRX deep-sleep
URC +UUPSMR: 0 +UUPSMR: 0
Module entering PSM/eDRX deep-sleep
URC +UUPSMR: 1,<image> +UUPSMR: 1,1
Client preventing PSM/eDRX deep-sleep entry (<state>=2 or <state>=3)
URC +UUPSMR: <state>,<client_id> +UUPSMR: 2,2
15.5.3 Defined values
Parameter Type Description
<mode> Number Indication to disable or enable the +UUPSMR URC:
¢ O (factory-programmed value): the +UUPSMR URC is disabled
* 1:the +UUPSMR URC is enabled
<state> Number Indication of the state of the module with respect to PSM:
¢ 0O:the module is out of PSM/eDRX deep-sleep
* 1:the module is entering deep-sleep mode. The FW image that will be loaded when
exiting deep-sleep mode is indicated by the <image> parameter (where supported)
e 2: deep-sleep client identified by <client_id> is preventing module from entering
PSM/eDRX deep-sleep
¢ 3:the module entered PSM/eDRX and the protocol stack is in suspension, but the
deep-sleep client identified by <client_id> is preventing module from entering the
PSM/eDRX deep-sleep
Allowed values:
¢ SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B / SARA-R422 /
SARA-R422M10S / SARA-R422M8S / SARA-R422S /LEXI-R4-0,1,2
¢ SARA-R412M-0,1
<image> Number Identifies the FW image loaded when exiting PSM/eDRX deep-sleep:
e T:fullimageis being loaded
e 2:paging only image is being loaded
<client_id> Number Identifies the deep-sleep client that is preventing the module from entering PSM/
eDRX deep-sleep:
¢ SARA-R4/LEXI-R4 - Allowed values:
o O: internal arbitration algorithm is temporarily preventing the module from
entering PSM deep-sleep
o T1:USBinterface
o 2:UART interface
o 3:LwM2M
o 4:security
o b5:GNSS
o 6:+UPSMVER deep-sleep temporary disablement
Supported values:
o SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B / SARA-R412M - O,
1,2,3,4
o SARA-R422M10S /SARA-R422M8S-2,3,4,5,6
o SARA-R422S/LEXI-R4-2,3,4,6
o SARA-R422-2,3,6
<parami> Number Supported content depends on the related <state> (details are given above).
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15.5.4 Notes
SARA-R410M-63B / SARA-R410M-73B / SARA-R410M-83B / SARA-R412M
* The <image> parameter is not supported.

SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4

¢ +UUPSMR URC is also used for notifying deep-sleep in out of service (OOS) states, in case OOS is
entered and deep-sleep in OOS is enabled (see the +tUPSMVER AT command).
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16 GPIO

16.1 Introduction

The section describes the AT commands used to configure the GPIO pins provided by u-blox cellular modules.

16.1.1 GPIO functions

On u-blox cellular modules, GPIO pins can be opportunely configured as general purpose input or output.
Moreover GPIO pins of u-blox cellular modules can be configured to provide custom functions via +UGPIOC
AT command. The custom functions availability can vary depending on the u-blox cellular modules series and
version: see Table 21 for an overview of the custom functions supported by u-blox cellular modules.
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Table 21: GPIO custom functions overview
The configuration of the GPIO pins (i.e. the setting of the parameters of the +UGPIOC AT command) is saved
in the NVM and used at the next power-on.

& SARA-R4 /LEXI-R4
For more details on the antenna dynamic tuning control feature, see the +UTEST=4 AT command.

Not supported by SARA-R422S-01B-00

Not supported by SARA-R422-01B-00

Not supported by SARA-R422M10S-01B-00

Not supported by SARA-R410M-02B-00

Not supported by SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02
Not supported by SARA-R412M-02B-00, SARA-R412M-02B-01, SARA-R412M-02B-02

© 0 N O 0 b
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16.1.2 GPIO mapping

The number of available GPIO pins and their mapping can vary depending on the u-blox cellular modules series
and version. The GPIOs mapping for different u-blox cellular modules is reported in the following tables.

iy See the corresponding module system integration manual for the functions supported by each GPIO.

16.1.2.1 SARA-R404M / SARA-R410M / SARA-R412M / SARA-R422-00B / SARA-R422M8S /
SARA-R422S-00B GPIO mapping

<gpio_id> Pin name Pin number Factory-programmed function = Remarks

7 RI 7 Pin disabled Only pin 7 can be configured for
"UART Rl line" functionality

16 GPIO1 16 Pin disabled Only pin 16 can be configured

for "Network status indication”
functionality.

23 GPIO2 23 Pin disabled Only pin 23 can be configured for
"GNSS supply enable" functionality
(where supported).

24 GPIO3 24 Pin disabled Only pin 24 can be configured for
"GNSS data ready" functionality
(where supported).

25 GPIO4 25 Pin disabled -

42 GPIO5 42 Pin disabled Only pin 42 can be configured for
"SIM card detection" functionality

19 GPIO6 19 Pin disabled -

Table 22: SARA-R404M / SARA-R410M / SARA-R412M / SARA-R422-00B / SARA-R422S-00B /
SARA-R422M8S / SARA-N4 GPIO mapping

16.1.2.2 SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B GPIO mapping

<gpio_id> Pin name Pin number Factory-programmed function = Remarks

7 RI 7 Pin disabled Only pin 7 can be configured for
"UART Rl line" functionality

16 GPIO1 16 Pin disabled Only pin 16 can be configured

for "Network status indication”
functionality.

23 GPIO2 23 Pin disabled Only pin 23 can be configured for
"GNSS supply enable" functionality
(where supported).

24 GPIO3 24 Pin disabled Only pin 24 can be configured for
"GNSS data ready" functionality
(where supported).

25 GPI1O4 25 Pin disabled -

42 GPIO5 42 Pin disabled Only pin 42 can be configured for
"SIM card detection" functionality

19 GPIO6 19 Pin disabled -

34 I2S_WA 34 Input Only pin 34 can be configured

for "Antenna dynamic tuning”
functionality

35 12S_TXD 35 Input Only pin 35 can be configured
for "Antenna dynamic tuning"
functionality

Table 23: SARA-R422-01B SARA-R422S-01B SARA-R422M10S series GPIO mapping

16.1.2.3 LEXI-R4 GPIO mapping

<gpio_id> Pin name Pin number Factory-programmed function = Remarks

10 RI 10 Pin disabled Only pin 10 can be configured for
"UART Rl line" functionality

14 GPIO1 14 Pin disabled Only pin 14 can be configured

for "Network status indication"
functionality
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<gpio_id> Pin name Pin number Factory-programmed function = Remarks

15

45

GPIO2 15 Pin disabled Only pin 15 can be configured for
"GNSS supply enable" functionality
(where supported)

GPIO3 16 Pin disabled Only pin 16 can be configured for
"GNSS data ready" functionality
(where supported)

GPI1O4 17 Pin disabled -

GPIO6 29 Pin disabled Only pin 29 can be configured for
"SIM card detection" functionality

GPIO5 18 Pin disabled -

RFCTRL2 44 Input Only pin 44 can be configured

for "Antenna dynamic tuning"”
functionality

RFCTRL1 45 Input Only pin 45 can be configured
for "Antenna dynamic tuning”
functionality

Table 24: LEXI-R422-01B series GPIO mapping

16.1.2.4 Additional notes

iy

iy
iy
oy
iy

16

SARA-R410M / SARA-R412M / SARA-R422S / LEXI-R4

The "External GNSS supply enable" and "External GNSS data ready" functions can be handled by the
+UGPS and the +UGPRF AT commands to manage the u-blox GNSS receiver connected to the cellular
module and the embedded GPS aiding.

SARA-R410M / SARA-R412M / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4
After having enabled the "Last gasp" feature reboot the module in order to make the change effective.
For more details, see the +ULGASP AT command.

SARA-R4 /LEXI-R4
After having enabled or disabled the "SIM card detection" feature (<gpio_mode>=7), reboot the module in
order to make the change effective.

SARA-R4 /LEXI-R4
When the "SIM card detection” feature is enabled, the +CIND AT command reports the status.
When the "SIM card detection" feature is enabled, the status can be read with the +UGPIOR AT command.

See the corresponding module system integration manual for the complete overview of all allowed
configurations.

.1.3 SARA-R4 / LEXI-R4 Power-off functionalities

<gpio_mode>=24 (fast power-off) triggers the emergency fast shutdown of the module. The process status
is provided by means of the +tUUFASTSHUTDOWN URC. For more details about the URC syntax, see +CFUN
AT command.

<gpio_mode>=33 (safe memory and power-off) puts the memory in safe state avoiding further write and erase
operations, and shuts down the system without performing any controlled shutdown procedure

16

.1.4 Network status indication

When a GPIO pin is configured to provide network status indication, its progress depends on the CS network
registration state (see +CREG) and on the module transmission state:

No service: indicates no network coverage or not registered state

Registered home network 2G: indicates registered state on home network in 2G RAT

Registered home network 3G: indicates registered state on home network in 3G RAT

Registered home network NB-IoT: indicates registered state on home network in NB-loT

Registered roaming 2G: indicates registered state with visitor 2G network (roaming in 2G RAT)

Registered roaming 3G: indicates registered state with visitor 3G network (roaming in 3G RAT)

Registered roaming NB-loT: indicates registered state with visitor NB-loT network (roaming in NB-IoT)
Data transmission: indicates voice or data call active either in 2G, 3G or 4G RAT

Data transmission roaming: indicates voice or data call active either in 2G, 3G or 4G RAT with visitor network

UBX-17003787 - R29 16 GPIO Page 242 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

The following figures report the allowed progresses for GPIO pin set as network indication: Vy and V| values
are provided in the corresponding module data sheet in the "Generic Digital Interfaces pins" section.

16.1.4.1 No service (no network coverage or not registered)
¢ Continuous Output /Low

4 Voltage
Vi
A R
" Time
Figure 1: GPIO pin progress for no service
16.1.4.2 Registered home network 2G
e Cyclic Output /High for 100 ms, Output/Low for2 s
A Voltage
Vy =
A R
2s " Time
100
ms

Figure 2: GPIO pin progress for registered home network 2G

16.1.4.3 Registered home network 3G
e Cyclic Output / High for 50 ms, Output / Low for 50 ms, Output /High for 50 ms, Output /Low for2 s

. Voltage

\

2s o Time

50
ms

Figure 3: GPIO pin progress for registered home network 3G

16.1.4.4 Registered home network NB-loT
e Cyclic Output / High for 100 ms, Output /Low for 30 s
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. Voltage

Vi

v

30s Time

100
ms

Figure 4: GPIO pin progress for registered home network NB-loT

16.1.4.5 Registered roaming 2G
e Cyclic Output / High for 100 ms, Output / Low for 100 ms, Output / High for 100 ms, Output /Low for2 s

4 Voltage
VH

T

7
100ms

v

2s Time

Figure 5: GPIO pin progress for registered roaming 2G

16.1.4.6 Registered roaming 3G
¢ Cyclic Output /High for 50 ms, Output / Low for 50 ms, Output / High for 50 ms, Output / Low for 100 ms

. Voltage

Vi

v

J/ Time
7]

50 50
ms ms

Figure 6: GPIO pin progress for registered roaming 3G

16.1.4.7 Registered roaming NB-loT
e Cyclic Output / High for 100 ms, Output / Low for 100 ms, Output / High for 100 ms, Output /Low for 30 s
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a Voltage

v

7I/ 30s Time
7

Figure 7: GPIO pin progress for registered roaming NB-loT

16.1.4.8 Data transmission
» Continuous Output /High

4 \Voltage

Vi

v

Time

Figure 8: GPIO pin progress for data transmission

16.1.4.9 Data transmission roaming
e Cyclic Output /High for 800 ms, Output /Low for 200 ms

Voltage
A 9

VH

Time

VL

800 ms 200 ms,

Figure 9: GPIO pin progress for data transmission roaming

7%  SARA-R4/LEXI-R4
When registered on 4G (LTE) network, the GPIO pin progress is the same as for data transmission (Figure
8) because a PDP context/EPS bearer is available.
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16.1.5 UART (DSR, DTR, DCD e RI) interface

The UART interface lines (DSR, DTR, DCD and RIl) can be set on GPIO pins. For more details, see the
corresponding module system integration manual.

16.1.6 Module status indication

When a GPIO pinis configured to provide module status indication, its progress depends on the current module
status (power-off mode, i.e. module switched off, or deep-sleep mode versus idle, active or connected mode,
i.e. module switched on):

e Output/High, when the module is switched on (any operating mode during module normal operation: idle,
active or connected mode)

¢ Output/Low, when the module is switched off (power-off mode)

16.1.7 Module operating mode indication

When a GPIO pin is configured to provide module operating mode indication, its progress depends on the
current module operating mode (the low power idle mode versus active or connected mode):

e Output/High, when the module is in active or connected mode

e Output /Low, when the module is in idle mode (that can be reached if the power saving is enabled by the
+UPSV AT command)

16.2 GPIO select configuration command +UGPIOC

+UGPIOC
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

partial No NVM No <10s +CME Error

16.2.1 Description

Configures the GPIO pins as input, output or to handle a custom function. When a GPIO pin is configured as an
output pin, it is possible to set the value.

The test command provides the list of the supported GPIOs, the supported functions and the status of all the
GPIOs.

iy Not all the GPIO functions can be assigned to each GPIO pin. If the configuration is not allowed, an error
result code will be returned (error result code 1502 - "+CME ERROR: Select GPIO mode error").
Where supported, the following custom functions cannot be simultaneously configured on 2 GPIOs:
* Network status indication
* External GNSS supply enable
* External GNSS data ready
* External GNSS RTC sharing
* Jamming detection indication
* SIMcard detection
* Headset detection
* GSM Tx burst indication
* Module status indication
* Module operating mode indication
* Ringindicator
* Lastgasp
* External GNSS antenna/LNA control
* Time pulse GNSS
e Time pulse output
* Time stamp of external interrupt
* Fast power-off
* External GNSS time pulse input
* External GNSS time stamp of external interrupt
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* DTR mode for power saving control
* 32.768 kHz output

* Safe memory and power-off

* Primary UART DTR line on GPIO pin

LEXI-R4 / SARA-R4 series - AT commands manual

75  For more details regarding the custom functions supported by the u-blox cellular modules and the
factory-programmed settings, see GPIO functions and GPIO mapping.
iy SARA-R4 /LEXI-R4
The <gpio_out_val> parameter setting is not stored in the NVM.
iy SARA-R4 /LEXI-R4
The <gpio_in_pull> parameter setting is not stored to NVM.
& SARA-R4 /LEXI-R4
For more details on the antenna dynamic tuning control feature, see the +UTEST=4 AT command.
iy SARA-R410M / SARA-R412M / SARA-R422S / LEXI-R4
Stop the GNSS receiver supply by means of the AT+UGPS=0 command, to change the functionality of the
GPIO currently set as "External GNSS supply enable".
16.2.2 Syntax
Type Syntax Response Example
Set AT+UGPIOC=<gpio_id>,<gpio_ OK AT+UGPIOC=20,0,1
mode>[,<gpio_out_val>\<gpio_in_ 0
K
pull>]
Read AT+UGPIOC? +UGPIOC: +UGPIOC:
<gpio_id>,<gpio_mode> 20,0
[<gpio_id>,<gpio_mode> 21,3
[..]] 23,255
OK 24,255
42,7
OK
Test AT+UGPIOC=" +UGPIOC: (list of supported <gpio_ +UGPIOC: (20,21,23,24,42),(0-5,7,9,

id>),(list of supported <gpio_

255),(0-2)

mode>),(list of supported <gpio_

out_val>\<gpio_in_pull>) OK

[<gpio_id1>,<gpio_mode>

<gpio_idN>,<gpio_mode>]

OK
16.2.3 Defined values
Parameter Type Description
<gpio_id> Number GPIO pin identifier: pin number
See the GPIO mapping for the available GPIO pins, their mapping and factory-
programmed values on different u-blox cellular modules series and product version.
<gpio_mode> Number Mode identifier: configured function

See the GPIO functions for custom functions supported by different u-blox cellular
modules series and product version.

Allowed values:

¢ O:output

e Tinput

e 2:network status indication

¢ 3:external GNSS supply enable

¢ 4:external GNSS data ready

* b5:external GNSS RTC sharing
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Parameter Type Description
* 6:jamming detection indication
e 7:SIM card detection
* 8:headset detection
¢  9:GSM Tx burst indication
¢ 10: module status indication
* 11: module operating mode indication
« 12:1%s digital audio interface
* 13: SPl serial interface
* 14: master clock generation
¢ 15: UART (DSR, DTR, DCD e RI) interface
e 16: Wi-Fienable
* 18:ringindicator
¢ 19:last gasp
¢ 20:external GNSS antenna/LNA control enable
e 21: time pulse GNSS
e 22:time pulse output
e 23:time stamp of external interrupt
e 24:fast power-off
¢  25:LwM2M pulse
e 26: hardware flow control (RTS, CTS)
e 27:antennadynamic tuning
e 28:external GNSS time pulse input
e 29:external GNSS time stamp of external interrupt
¢ 30: DTR mode for power saving control
¢ 32:32.768 kHz output
¢ 33:safe memory and power-off
* 255: pad disabled

<gpio_out_val> Number GPIO output value (for output function <gpio_mode>=0 only):
¢ O (default value): low
¢ 1:high

<gpio_in_pull> Number GPIO input value (for input function <gpio_mode>=1only):

¢ O (default value): no resistor activated
¢ 1:pull up resistor active
e 2:pulldown resistor active

16.2.4 Notes

SARA-R422-01B / SARA-R422M10S / SARA-R422S-01B
* The antenna dynamic tuning function is supported only by the I2S_WA and 12S_TXD pins. The function
is disabled when setting the pins as input pull down: <gpio_mode>=1 (input), <gpio_in_pull>=2 (pull down
resistor)

Command Response Description

AT+UGPIOC=34,27 OK Enable antenna dynamic tuning on pin 34
AT+UGPIOC=35,27 OK Enable antenna dynamic tuning on pin 35
AT+UGPIOC? +UGPIOC: Check the GPIO pins

7,255
16,255
19,255
23,255
24,255
25,255
42,255
34,27
35,27
OK
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Command Response Description

AT+UGPIOC=34,1,2 OK Disable antenna dynamic tuning on pin 34 and
set the pin as input pull down

AT+UGPIOC=35,1,2 OK Disable antenna dynamic tuning on pin 35 and
set the pin as input pull down

AT+UGPIOC? +UGPIOC: Check the GPIO pins
7,255
16,255
19,255
23,255
24,255
25,255
42,255
34,1
35,1
OK

Table 25: Enable antenna dynamic tuning enabling / disabling test command examples

LEXI-R4
* Theantennadynamic tuning function is supported only by the RFCTRL2 and RFCTRL1 pins. The function
is disabled when setting the pins as input pull down: <gpio_mode>=1 (input), <gpio_in_pull>=2 (pull down
resistor)

Command Response Description

AT+UGPIOC=44,27 OK Enable antenna dynamic tuning on pin 44
AT+UGPIOC=45,27 OK Enable antenna dynamic tuning on pin 45
AT+UGPIOC? +UGPIOC: Check the GPIO pins

10,255
14,255
15,255
16,255
17,255
18,255
29,255
44,27

45,27

OK

AT+UGPIOC=44,1,2 OK Disable antenna dynamic tuning on pin 44 and
set the pin as input pull down

AT+UGPIOC=45,1,2 OK Disable antenna dynamic tuning on pin 45 and
set the pin as input pull down

AT+UGPIOC? +UGPIOC: Check the GPIO pins

10,255
14,255
15,255
16,255
17,255
18,255
29,255
44,1

UBX-17003787 - R29 16 GPIO Page 249 of 557
C1-Public



@blox LEXI-R4 / SARA-R4 series - AT commands manual

Command Response Description
451

OK

Table 26: Enable antenna dynamic tuning enabling / disabling test command examples

16.3 GPIO read command +UGPIOR

+UGPIOR
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No <10s +CME Error

16.3.1 Description

Reads the current value of the specified GPIO pin, no matter whether it is configured as input or output (see
the +UGPIOC AT command to define the GPIO function). The parameters range is shown in the information
text response to the test command.

16.3.2 Syntax

Type Syntax Response Example
Set AT+UGPIOR=<gpio_id> +UGPIOR: <gpio_id>,<gpio_val> AT+UGPIOR=20
OK +UGPIOR: 20,0
OK
Test AT+UGPIOR="? +UGPIOR: (list of supported <gpio_ +UGPIOR: (20, 21)
id>s) OK
OK

16.3.3 Defined values

Parameter Type Description
<gpio_id> Number GPIO pin identifier: pin number

See the GPIO mapping for the available GPIO pins, their mapping and factory-
programmed values on different u-blox cellular modules series and version.

<gpio_val> Number GPIO value. Allowed values are O and 1.

16.3.4 Notes

* Thesetcommand works only if the <gpio_mode> parameter of the +UGPIOC AT command is settoOor 1.

16.4 GPIO set command +UGPIOW

+UGPIOW
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Errorreference

full No No No <10s +CME Error

16.4.1 Description

Sets ("writes") the output of the specified GPIO pin, but only if it is configured in output function (see the
+UGPIOC AT command to set the pin as output).

16.4.2 Syntax

Type Syntax Response Example
Set AT+UGPIOW=<gpio_id>,<gpio_out_ OK AT+UGPIOW=20,1
val> OK
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Type Syntax Response Example
Test AT+UGPIOW="? +UGPIOW: (list of supported <gpio_ +UGPIOW: (20, 21),(0-1)
id>s),(list of supported <gpio_out_
OK
val>s)
OK

16.4.3 Defined values

Parameter Type Description
<gpio_id> Number GPIO pin identifier: pin number

See the GPIO mapping for the available GPIO pins, their mapping and factory-
programmed values on different u-blox cellular modules series and version.
<gpio_out_val> Number GPIO value. Allowed values are O and 1.

16.4.4 Notes

* The set command works only if the <gpio_mode> parameter of the +UGPIOC AT command is set to O.
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17 End user test

17.1 Entering and exiting test mode +UTEST=0, +UTEST=1

+UTEST=0
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No NVM No Uptols +CME Error

17.1.1 Description

Enables the production test (or non-signaling) mode or returns to the normal (signaling) operating mode.

Signaling mode is the default operating state after boot: the protocol stack is operating and the module can
connect to the cellular network normally. In non-signaling mode, the module switches off the protocol stack
for running tests which could not otherwise be performed.

In signaling mode:

* Theonlyallowed +UTEST command is the AT+UTEST=1used to enable the testing interface

e All other +UTEST commands return an error result code ("+CME ERROR: operation not allowed" or "+CME
ERROR: 3" depending on the +CMEE AT command setting)

To enter production test mode:

¢ SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - a network deregistration is
needed. Issue the AT+COPS=2 followed by AT+CFUN=0 before entering the non-signaling mode.

* SARA-R404M / SARA-R410M / SARA-R412M - deactivate the protocol stack issuing the AT+CFUN=0
command before entering the non-signaling mode.

r SARA-R404M / SARA-R410M / SARA-R412M
To reliably enter test mode, issue AT+UTEST=1 twice rebooting the module using AT+CFUN=15 between
each AT+UTEST=1command invocation.

To return to the normal mode, perform one of these actions:

* SARA-R404M / SARA-R410M / SARA-R412M - issue AT+UTEST=0 and then reboot (by AT+CFUN=15) or
power off the module. Thereafter the MT full functionality (+CFUN: 1) is automatically restored.

e SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S / LEXI-R4 - issue AT+UTEST=0 and then
reboot the module by AT+CFUN=15. Issue AT+CFUN? to verify that the module is in normal mode (+CFUN: 1),
otherwise issue AT+CFUN=0 followed by AT+CFUN=1 to restore the full MT functionality.

When the module returns the normal mode, the network registration status stored in the profile will be
restored. Use the AT+CFUN=1 command to restore the module full functionality.

17.1.2 Syntax

Type Syntax Response Example
Generic syntax
Set AT+UTEST=<mode> [+UTEST: <mode>] AT+UTEST=0
OK OK
Entering normal mode
Set AT+UTEST=0 OK AT+UTEST=0
OK
Entering test mode
Set AT+UTEST=1 OK AT+UTEST=1
OK
Read AT+UTEST? +UTEST: <mode> +UTEST: 1
OK OK
Test AT+UTEST="? +UTEST: (list of supported +UTEST: (0-4)
<mode>s) OK
OK
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17.1.3 Defined values

Parameter Type Description

<mode> Number Test mode setting:
¢ 0O:the module returns to the normal mode
¢ 1:the module enters the test mode

17.2 Digital pins testing +UTEST=10

+UTEST=10
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No NVM No Uptols +CME Error

17.2.1 Description

Performs functional testing on the digital pins of the module.

The module pins can be considered as generic digital input / output pins; it is possible to configure one pin as a
digital output with "high" logic level and then verify the voltage level present. Conversely, it is possible set a pin
as a digital input, externally apply a "high" or "low" logic level, and then check if the module is able to correctly
measure the voltage level applied.

This command is intended for production or prototype testing: to check the correct digital pins behavior
and to detect possible soldering or functional problems. The execution of these actions is performed only in
non-signaling mode. If the module has not been set into non-signaling mode (with AT+UTEST=1) prior to using
+UTEST=10, this command will return "+CME ERROR: operation not allowed" or "+CME ERROR: 3" error result
code, depending on the +CMEE AT command setting.

& Do not exceed the values reported in the Generic Digital Interface section of the module data sheet
when testing a pin as a digital input pin, since stressing the device above the listed ratings may cause a
permanent damage to the module.

iy The command only accepts the parameter set supported by the specific module version. When an
unsupported parameter is issued, an error result code will be provided ("+CME ERROR: operation not
supported" or "+CME ERROR: 4" depending on the +CMEE AT command setting).

For more details on test command examples, guidance about test equipment setup and more information
on module reboot see the application development guide and the corresponding data sheet for pins levels
characteristics.

17.2.2 Syntax

Type Syntax Response Example
Digital pins testing generic syntax
Set AT+UTEST=10,<op_code>[,[<bit_  OK AT+UTEST=10,3,"0000001000000
padding>]<pin_seq>] 300"
OK
Restoring original configuration
Set AT+UTEST=10,0 OK AT+UTEST=10,0
OK
Pins set definition
Set AT+UTEST=10,2,[<bit_ OK AT+UTEST=10,2,"0000000C30000
padding>]<pin_seq> 0003000"
OK
Pins configuration
Set AT+UTEST=10,3,[<bit_ OK AT+UTEST=10,3,"0000000420000
padding>]<pin_seq> 0001000"
OK
Output pins definition
Set AT+UTEST=10,4,[<bit_ OK AT+UTEST=10,4,"00000000100000
padding>]<pin_seq> 002000"
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Type Syntax Response Example
OK
Digital testing execution
Set AT+UTEST=10,5 OK AT+UTEST=10,5
OK
Digital value measurement
Set AT+UTEST=10,6 <bit_padding>]<pin_seq> AT+UTEST=10,6
OK 00000004100000003000
OK

17.2.3 Defined values

Parameter Type Description
<op_code> Number Test mode setting:
* O:restores the pins to the original configuration
* 2:defines and initializes a set of pins to be tested. The original pins configuration is
kept for final restore. In the [<bit_padding>]<pin_seq> parameter use this notation
to represent each module pin with its binary digit:
o 0:the pin will not be tested
o 1:the pin will be tested (as digital input or output)

* 3:configures the logical pins previously enabled for testing as output or input; the
command has effect only if AT+UTEST=10,2 has been issued.

If a non-enabled pin is set as digital input or output, the command does not
return an error and the setting is not applied. In the [<bit_padding>]<pin_seq>
parameter use this notation to represent each module pin with its binary digit:
o 0O:the pin will be set as an output

o 1:the pin will be set as an input

e 4:configures the value of the output pins under testing; the command has effect
only if AT+UTEST=10,3 has been issued; The command is not mandatory if there
are no output pins to configure. In the [<bit_padding>]<pin_seq> parameter use
this notation to represent each module pin with its binary digit:

o 0:the pin will output a "low" logic level
o 1:the pin will output a "high" logic level

¢ b5: applies the setting change defined with <op_code>= 2 / 3/ 4 and triggers the
execution of the digital testing. Digital testing of the pins is possible only after the
execution of the AT+UTEST=10,5 command.

e B:returns the logic value of pins under testing (both input and output); in the [<bit_
padding>]<pin_seq> parameter use this notation to represent each module pin
with its binary digit:

o 0O:"low" logic digital level measured at the module pin

o 1:"high"logic digital level measured at the module pin
[<bit_ Number Sequence of hexadecimal digits containing the pin information and the action to
padding>]<pin_seq> execute:

¢ SARA-R404M / SARA-R410M / SARA-R412M - See the Notes and the SARA-R41
application development guide, [30] for detailed number description

¢ SARA-R422 / SARA-R422M10S / SARA-R422M8S / SARA-R422S - See the Notes
and the SARA-R42 application development guide, [31] for detailed number
description

¢ LEXI-R4 - See the Notes and the LEXI-R4 application development guide, [31] for
detailed number description

17.2.4 Notes

* The <op_code>, <bit_padding>, <pin_seq> parameters setting is not stored in the NVM.
* Follow these steps to construct the [<bit_padding>]<pin_seq> sequence:
o Consider the total number of the module's pins available
- SARA-R4 /LEXI-R4 - 96 pins
o SARA-R4/LEXI-R4-When a non-testable pin is selected, the command returns an error result code and
the value is not considered and not applied.
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o The status of the n-th pin will be represented by the corresponding n-th bit; see the <op_code>
description for the notation of each mode setting

o Convert each group of four binary digits into its hexadecimal representation
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18 File System

18.1 File tags

18.1.1 Description

File system commands have the optional <tag> parameter that allows the user to specify a file type when a
file system AT command is issued, to inform the system what to do with it. Application specific files must be
saved with the correct type tag, otherwise they are treated as common user files.

The file tag applicability depends on the module series: see Table 27 for the allowed tags supported by the
interested product. An overview about each file tag is provided in Table 28.

i
Ele | ﬁ
x [E1x]. aE
Module __bfuﬁlgl"_',’=§§ -
HHHEEHUEHEE
S|E[z|8|2|z|5|8]|5|X|E|5
SARA-R4 /LEXI-R4 PR ¥ =10
SARA-R404M / SARA-R410M-01B / SARA-R410M-52B o
Table 27: Tag applicabilities to module series
Tag Name Specification
"USER" User file system This is the default type if the <tag> parameter is omitted in file system AT

commands. All generic files can be stored in this manner.

Example: AT+UDWNFILE="foobar", 25, "USER" is the same as AT
+UDWNFILE="foobar", 25

"FOAT" FOAT file system This tag is used to specify the file type as a firmware update package. It will
place the firmware update package in the proper file cache to be used later by
the +tUFWINSTALL command.

=r SARA-R4 /LEXI-R4
The files specified with the "FOAT" tag (used to specify the firmware
update package file) can only be downloaded. The +URDFILE, +URDBLOCK,
+ULSTFILE, +UDWNBLOCK and +UDELFILE AT commands are not
allowed.

"AUDIO" Audio parameters This tag is used to store audio calibration file "audio_gain_calibration<X>.xml"

and "voice<X>.nvm" in the selected profile <X>=0,1. The profile is stored into
NVM by using ATZ<X>.

The "audio_gain_calibration<X>.xml" and "voice<X>.nvm" files can be over-
written with AT&W<X> command.

"ECALL_EXT" eCall controller This tag is used to read, download and delete the eCall controller configuration
configuration (see the eCall implementation in u-blox cellular modules application note [58])
and custom eCall or download and delete custom eCall prompts (see the eCall Prompts section).
prompts Reading and downloading commands use a dedicated channel of the USB CDC-

ACM interface.

To download the eCall controller configuration or custom eCall prompts in the
module, use the +UDWNFILE command.

To read the eCall controller configuration from the module, use the +URDFILE
command.

To delete eCall controller configuration or custom eCall prompts from the
module, use the +UDELFILE command.

"FOTA_EXT" Firmware for FOTA This tag has to be used to store the firmware file for the FOTA procedure using
procedure a dedicated channel of the USB CDC-ACM interface.

% Not supported by SARA-R410M-02B-00, SARA-R410M-02B-01, SARA-R410M-02B-02, SARA-R412M-0
2B-00, SARA-R412M-02B-01, SARA-R412M-02B-02
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"AUDIO_EXT" Audio configuration This tag is used to read or download audio configuration (see Audio parameters
tuning section).

"PROFILE" Profile files This tag refers to the profile files that can be loaded on to the module to

support Mobile Network Operators (MNOs) specific configurations. For more
details on the profiles, see the +UMNOPROF command. The +URDFILE and
+ULSTFILE AT commands are not allowed with this tag, the user can only
download or delete these files.

"GNSSs" GNSS files This tag has to be used to store the firmware file for the internal GNSS receiver.

"CALLSRV_EXT"  Emergency Call This tag is used to manage the Emergency Call Number List (ECNL) file stored
Number List (ECNL) in NVM. All numbers in the list will be treated as emergency numbers when
management dialled and will result in disabling the thermal daemon software shutdown.

Some notes about ECNL:
* If eCallis enabled, the ECNL list is not used and call is treated as any normal

call.

* Conflict manager will not manage these calls, meaning no ongoing calls will
be dropped.

* Maximum allowed numbers in the ECNL list is 20. Numbers after 20 will be
ignored.

* Reboot is required to reload the ECNL list after download.

File should be composed by text lines consisting of 'type','/number lines that end
with carriage return where 'type' is a type of the number in 'number' according
to one of the formats supported by 3GPP TS 24.008 [85] sub-clause 10.5.4.7).

All numbers that start with '00' should be stored with '+'instead in order to
keep only one occurrence for international number. In order to manage numbers
properly the configuration file should contain the number with international
prefix and without it.

Example of a two line ECNL file:
2,+390123456789

2,390123456789

"XLwmam" LwM2M object script This tag is used to read or store Lua files defining a LwM2M object for
files use by the LwWM2M client. The file specified with the "XLWM2M" can be
only downloaded completely (see +UDWNFILE AT command), deleted
(see +UDELFILE AT command), fully or partially read (see +URDFILE or
+URDBLOCK) and queried (see +ULSTFILE AT command).

7 SARA-R4 /LEXI-R4
If the +UDWNBLOCK AT command is issued to partially download file with
the "XLWM2M" type tag, the module returns an error result code.
"MNO" ICCID and MCC/MNC This tag refers to the files containing the ICCID and MCC/MNC MNO lists used
MNO lists by the SIM ICCID/IMSI selection (see the +UMNOPROF AT command). The

file specified with the "MNO" tag can be downloaded to the module (see the

+UDWNFILE AT command), deleted (see the +UDELFILE AT command), fully or

partially read (see the +URDFILE or +URDBLOCK AT commands) and queried

(see the +ULSTFILE AT command). Depending on the file name (<filename>)

the file contains the ICCID and MCC/MNC MNO lists. The allowed file names

are:

¢ iccid_list": SIM Issuer Identifier Number (lIN) list. The list format is:
MNOl%number of MNOl's iccid%iccidl%iccid2%$MNO2%number
of MNO2's iccid%iccid3%iccid4...%MNOn%number of MNOn's
iccid%iccidm. By factory-programmed configuration no iccid_list file is
stored in the module file system.

e "mno_list": MCC and MNC list. The list format: MNO1 $number of MNO1l's
mccmncecsmcececlmnel$mec2mnc2$MNO2%number of MNO2's mccmnc
gmcc3mnc3. . .3MNOnsnumber of MNOn's mccmncsmcckmnck. By
factory-programmed configuration the following mno_list file is stored in the
module file system:
2%9%310150%310170%310410%310560%311180%310030%310280
$310950%313790%3%41%310890%311480%311270%310010%310012
%$310013%310590%310890%310910%311110%311270%311271
%$311272%311273%311274%311275%311276%311277%311278
%$311279%311280%311281%311282%311283%311284%311285
$311286%311287%311288%311289%311390%311480%311481
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$311482%311483%311484%311485%311486%311487%311488
%311489%4%5%50501%50511%50539%50571%50572%206%6
$313100%312670%313130%313140%313110%313120%5%16
%$310160%310200%310210%310220%310230%310240%310250
%$310260%310270%310310%310490%310660%310800%311660
%311882%312250%28%4%44000%44020%44021%44101%20%1
%44010%41%12%44050%44051%44052%44053%44054%44070
%44071%44072%44073%44074%44075%44076%39%3%45005
%45011%45012%43%1%302720%21%2%302220%302760%32
%$3%310730%311220%311580%47%3%302610%302640%302690
$38%1%45006

Allowed MNO1,..., MNOR values for both iccid_list and mno_list files are the
same of <MNO> in +UMNOPROF command. In the previous list
2%9%310150%310170%310410%310560%311180%310030%310280
%$310950%313790

2 means AT&T, 9 is the number of the next MCC and MNC.

The maximum entries number in the MCC/MNC list and ICCID list is 256 and the
file overall maximum size is 2048 bytes.

"UNVM" Saving in NVM This tag is used to list or delete the NVM items related to AT commands with
parameter configuration saved in the UNVM section. The AT commands with
parameters in this section can be listed with the +UNVMCFG test command.
Deletion of a UNVM item restores the factory-programmed configuration at
next boot. To delete a UNVM item use the +UDELFILE AT command. To list all
the UNVM items, use the +ULSTFILE AT command.

= If the UNVM item of an AT command is not listed by +ULSTFILE AT
command, the factory-programmed settings are in use.

Table 28: Tag meanings

18.2 Download file +UDWNFILE

+UDWNFILE
Modules All products
Attributes Syntax PIN required Settings saved Canbe aborted Responsetime Error reference

partial No No No - +CME Error

18.2.1 Description

Stores (writes) a file into the file system:

* The stream of bytes can be entered after the '>' prompt has been provided to the user. The file transfer is
terminated exactly when <size> bytes have been entered and either "OK" final result code or an error result
code is returned. The feed process cannot be interrupted i.e. the command mode is re-entered once the
user has provided the declared the number of bytes.

* If the file already exists, the data will be appended to the file already stored in the file system.

* If the data transfer stops, after 20 s the command is stopped and the "+CME ERROR: FFS TIMEOUT" error
result code (if +CMEE: 2) is returned.

e If the module shuts down during the file storing, all bytes of the file will be deleted.

* If anerror occurs during the file writing, the transfer is aborted and it is up to the user to delete the file.

SARA-R4 /LEXI-R4
On the UART interface, if the data transfer stops, the command is stopped and the "+CME ERROR: FFS
TIMEOUT" error result code (if +CMEE: 2) is returned after 30 s.

SARA-R4 /LEXI-R4

The available free memory space is checked before starting the file transfer. If the file