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Equipment) Agent Terminal
J2 ] &5 L .

1
’
s
L

1 RGLEHE

iz .1p/j EMCQt>F) Q%
Da(™e,5.AT7 > A1, OA A

+a¥(™6,5°AT7>A1, " OA _FIJE+ LoRaF>|E!”
Ya _1 LoRa7 1y Ep6< 1a(™6,5AT7>A1,# YOA

4 AT 7 B#

AT7 G++X*3% ASCIILL, - >| E- 122:0
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i< Lo @ ¥%(™6,5°A1 7 EMCEUE-AT-

>TADA FJ Ep6< xf

X\?2093 | BFJE+ ) 706, AT7. F>™ H

A
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= 1AT IHEKIEERR

B$ >
AT+ - #. Y150
CMD 7 f1vb
Op 7 yEIWVA _ ;pél
v = O30 A5z A
v 205 Bo, fHA
v 0> —|7 A
v =2 O>7jBABz27 0 A
para-1,para- 2, >jAISZ, 0 |IEF65 _7E?+ B, 0
para-n
\r E-5 «1VE ASCIL1j 0x0OD
A# Y120  Qr\n>[+CMD:][para-1,para-2, para-n]<\r\n>
F65 O r\ n><STATUS n>

F65:F T65G- 9 A

=& 2 AT ERGHEAEN

B$ >
\n >|1V E ASCIL1 j OX0A
+CMD (A7 $1VD
para-1,para-2, -(A”0 f1Vvb
para-n
STATUS 7 —>|(@1A _ ;uéod

v OKO>j7 —|@TA
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# O

® <>0O>7j6N« 5[, ué A

o[ O>7j F9, uéA

®\r O E-5 «1VE ASCIIL1j 0x0D
®\nO">|1VE ASCIL1j Ox0AA

»2EB MQTIF OQ?EF17 jO
AT+IMQTTHRIERY
=# Y0
\r\n+IMQTTMODRE:\ n
\r\nOKr\n
:-1] 171 %L5B+E 6 \r\nLA;y A
®b 0 G)5z2#(©) 115200E 7} 8E E!'} 1E QPY%0A
®f} - 1 nE 2& =_1 |A BackSpac E2&=_1 6+7"- A
5 LoRaAT 7
51 - 62«

LoRa AT7 62«2;0
= 3 LoRa WY AT tES

FJ+X- 2y 7A0 E Q40 7TAS E(x \ 7TAS E x i General commanda
¢ G'7AD x
55-(£0 G}52 - NAIAU.1EJY pE<NA / 2NAEAT 7 | Network related
DevEUK parameters config
commands
xf¥(eel - C8Join E (E Q?E Class, Battery | Node control and status
capacity E Q46(se 1x commands
MAG}5z- LoRaWANKP ] MAC -(£ x MAQCconfig commands
zf - zf X Data commands
S 1lydx EGy Q46 E’ = *2Ai57 x
2vlfi9 - LoR&v/iA97 x Manufacture private
commands
5.1.1 FJ+X k?g

4% 4 LoRaWAN HUi@ 54

ARCGMI B+ 2a 7A6 A manufacturer identification A F9
ARFCGMM B+ Q406 7A8 Amodel identification A F9
ATEGMR B+ (x\7A6 A revision identification A F9

6/ i1
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ATELGSN B+ xfi¢ G'7A0A  product serial number identification Al F9
ATE€EBR AISZUART# (©)- A baud rate on UART interface A F9

51.255-(£0 G}52- k?o

1% 5 LoRaWAN HIMEZHEXSHELEIES

AT+QOINVIODE Ai57B+ Join Q ? AOTAA, ABA oF9
AT+CDEVEUI Ai57B+ DevEUROTAAS. & A 8F9
AT+CAPPEUI Ai57B+ AppEURAOTAAS. & A 8F9
AT+CAPPKEY Ai5ZB+ AppKeyAOTAASe & A 8F9
AT+CDEVADDR Ai57B+ DevAddrAABR5e & A 8F9
AT+CAPPSKEY Ai57B+ AppSkeyAABR5e & A oF9
AT+CNWKSKEY Ai57B+ NwkSkeyAABR5e & A oF9
AT-EFREQBANDMAS Ai57B+ NA&é U.1 AFreqBandMash oF9
AT-€ULDLMODE Ai5ZzB+ UI/DI  Q ?( <NA F65 2NA oF9
ARCADDMUTICAST | 1D 0Z46Y " p F9
ARCDELMUTICAST | PL’0Z46Y " p F9
ARCNUMMUTICAST| B4dY - F9

5.1.3 xf¥(@1- k?g
FH 6 LoRaWAN BUEHIFIRSIE S &

ATWORKMODE |Ai5zB+ EQ? (“h EQ? ) 6F9
ATECLASS Ai5ZB+ class 2« » AClass A/B/C A 6F9
ATHEBL B+ +eGyly4x F9
ARCSTATUS B+ 82&é(ae 1 6F9
ATEJOIN C8 OTAAbe 6F9
AT+CPINGSLOTINFO C8 pingslot info request F9
514 Zf - k?g
#1& 7 LoRaWAN BB LS &

AT+DRX F1Of zW 6F9
AT+DRX bRx buffer 9¢ 0a0Of", ZE !$502 Rx buffer 6F9

5.1.5 MAC G}5% - k?@

& 8 LoRaWAN BJ MAC ELEIES&E

AT+CCONM Ai57B+ F1#, Y, 2«» (confirm F65 unconfirm) 6F9
ATEAPPORT Ai57B+ A+Xr Port 6F9
AT+OATARATE Ai5zB+ ZFO)- 6F9
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AT+@SSI 9¢ Ff, RSSI 8F9
AT-ENBTRIALS Ai57B+ NbTransd 8F9
AT+CRM Ai57B+ :0Q? oF9
AT+CTXP Ai5ZzB+ F11). oF9
AT+CINKCHECK “7- Link check 0F9
AT+CADR 7-F£L ADR oF9
AT-CRXCELAY Ai57B+ TXYRX, & & oF9
AT+CBVE "G}52 oF9
AT+BRESTORE '=U AOG)52 oF9
5.16 | - k?g

=& 9 Hih AT 5495

AT+REBOOT Gy _FJ Q40 F9
AT+ILOGLVL A5z 1y4x F9
5.1.7/79 - k?g

=& 10 FAH AT 1555

AT+CLPM 7- ~16G-
AT€EKEYSPROTECT AT70J0D6-
AT-CSLEEP ~ I6GH#{B -
AT-CMCU ~ I6GH#{B -
AT-CSTDBY ~ I6GH#{B -
AT-CRX LORKB -
AT-CRX LORKB -
AF-CTX LORAB -
AT-CTXCW LORAB -
5.2 AT - | ?

52.1 B+ 2a:7A0 +CGMI

=4 11IEH) KRR

ATELGM +CGMlI=wanufacturer>

OK

0 B$> <manufacturer>02a& 7A0

F IB$>
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[j» ATELGM
+CGMI=ASR
OK
# ? »NO

5.2.2 B+ Q40 7A8 +CGMM

=A% 12 ZEUREIRR

B - ATCGNM +CGMMmModel>
OK
0 B$> <modeb O Q46 7A0
F IB$>
[j» ATCGNMM
+CGMi@501
OK
# ?»NO

5.2.3B+ (X\7A6 +CGMR

=& 131EEARATRIR

B - AT+CGNMR +CGMRrevision >
OK
0 B$> <revision >O(x\ 7A6
F IB$>
j » AT+CGMR
+CGMR4.2
OK
# ? »N©O

524B+ xii¢g G'7AH

+CGSN
= 14 IEARRAHRIRA

+CGSNI539349E00032523
OK

B - AT+CGSN +CGMRsn>
OK
0 B$> <ssn>O0Oxi ¢ G'7A6
F 1B$>
[j» AT+CGSN

(RN
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‘ # ? »NO ’

5.2.5 Ai5Z# (©)- +CGBR
& 15 EEARAFRIR

B - AT+CGBR +CGB=-<baud>

OK

Ai5Z - AT+CGBR=<baud> OK

0 B$> <baud> O# (©)-

F IB$>

[j » AT+CGBR=9600

OK
# ? »NO

5.2.6 Ai5Z Join é? +CJOINMODE
FTHE 16 % E Join A

#{B - ATEIOINMIODE="? +CJOINVIODEmodé
OK
B - ATEIOINMODE? +CJOINVIODEmode>
OK
—>| - ATEIOINVIODE=<mode> OK
F65
+CME ERROR:<err>
0 B$> <mode®$)82&éJoin é? E2: A
F IB$ > 0 OOTAA
1 OABP
<err> Oerror .1 A
fj » AT+COINMODB=
OK

# ? »NO U AOG+OTAL ? x
2]M0?+G++XABR5s é?EB'X F1 7 {} +XB 7 Ai5ZA

5.2.7 Ai5Z DevEUI +CDEVEUI

& 17 #if) DevEUI

#{B - ATDEVEUY? +CDEVEUI=<DevEUl:lengtls 16>
B - ATDEVE®RI +CDEVEWvalue >

OK
—>|- ATDEVERHvalue > X

F65

(AN
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+CME ERROR:<err>

0 B$> <value>082&€éDevEUI
F IB$>
[j» ATDEVE®I

+CDEVEEAABBCCDD00112233

OK
# ? »NO© Ai57 F65B+ DevEUIF  Y1Y2.Y816F fI?E | 8182 A

5.2.8 A15Z AppEUI +CAPPEUI

#<i% 18 W E AppEUI

#B - AT-CAPPUE? +CAPBUI=Ap[EUl:length is. 16>
B - ATCAPBUR +CAPBUL <value >
OK
—>| - AT-€APPUE<value> OK
F65
+CME ERROR:<err>
0 B$> <value > 082&EAppEUI
F IB$> <err> Oerror .1 A
lj » AT-CAPEUFAABBCCDD00112233
OK
# ? »N© OTAR +X EAISZ F B+ ApEULF  Y1Y2.Y8,16F fI?E | 8182 A

5.2.9 Ai5Z AppKey +CAPPKEY

g 19 ®E AppKey

#B - AT-CAPPKEY +CAPPKE¥AppKeylength is 32>
B - ATEAPPKRY +CAPPKE¥alue >
OK
—>| - ATAPPKEXValue > OK
F65
+CME ERROR:<err>
0 B$> <value > 082&€éAppKey
F IB$> <err> Oerror .1 A
[j » ATLAPPKEAABBCCDD00112233AABBCCR2II01
OK
# 2 »NO OTAR +X EAIS? F B+ AppKeyF Y1Y2.Y1616F fI?E | 16182 A

5.2.10 Ai5Z DevAddr +CDEVADDR

g 20 1% E DevAddr

#B - ATDEVADBR

+CDEVADDR=<DevAddr:length isBDevice
address of ABP mode>
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B - AT-€DEVADDR +CDEVADBRalue >
OK

—>| - AT-€DEVADBRalue > OK
F65
+CME ERROR:<err>

0 B$> <value> 082&éDevAddr

F IB$> <err> Oerror .1 A

lj» AT€DEVADER®112233

OK
# ? »NO ABR& +X EAI5Z F B+ DevAddrF  Y1Y2..Y4,16F fI?E | 4182 A

5.2.11 Ai5Z AppSKey +CAPPSKEY

& 21 X E AppSKey

#B - AT-CAPPSKE? +CAPPSKEAppSKelength is 32>
B - ATELAPPSKEY +CAPPSKEYalue >
OK
—>| - ATAPPSKEYalue > OK
F65
+CME ERROR:<err>
0 B$> <value > 082&éAppSKey
F IB$> <err> Oerror .1 A
[j» ATEAPPSKEAABBCCDD00112233AABBCCDD00112233
OK
# ? »N© ABR. +X EAI5Z F B+ AppSKefF Y1Y¥...Y16,16F fI?E | 16182 A

5.2.12 Ai5Z NwkSKey +CNWKSKEY

FH& 22 1% E NwkSKey

#{B - ATENWKSKRY +CNWKSKEWwkSKelength is 32>
B - ATENWKSKEY +CNWKSKEYalue >
OK
—>| - AT-ENWKSKEYalue > OK
F65
+CME ERROR:<err>
0 B$> <value > 0828 ENwWKSky
F IB$> <err> Oerror .1 A
[j » ATELNWKSKERBBCCDD00112233AABBCCDD00112233
OK
# ? »NO ABR& +X EAI5Z F B+ NwkSKefgF Y1Y2.Y16,16F fI?E | 16182 A

5.2.13 Ai52ZNA!A U.1 +CFREQBANDMASK

A& 23 WEINERHERD

i/l il
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#B - AT-EFREQBANDMSK +CFREQBANDMABI&SK
OK
B - AT-EFREQBANDMASK +FREQBANDMASBIask
OK
—>|- AT-EFREQBANDMASIsk OK
F65
+CME ERROR:<err>
0 B$> <mask 055 7- E,'NA&EU.1E 16bit ) A 16 ZNA4OEB ?fiLoRaWAN+?693 A
F IB$> 2 O0-7NAFE)AU.1j O0001E 8-15NAFHAU.1j 0002E i'Q2«@ A

§ fNAFf) A NA)-MO -; region *Ab E 2 0-7NAFXCN47Q )Aj : 470.3 MHz
470.5MHz470.7 MHz 470.9 MHz 471.1MHz471.3 MHz471.5 MHz471.7 MHz.

<err> Oerror .1 A

Jj » AT-€FREQBANDMB®EK
oK
# 2 »NO XJoin { JMO?+Ai57 A

5.2.14 Ai5Z : ;>|<2NA  +CULDLMODE
£ 24 RBELTIRARA

#B - AT-€ULDLMGDE +CULDLMOBBE0dE
OK
B - AT-€ULDLMCDE +CULDLMOBHode
OK
—>| - AT-€ULDLMGRBode OK
F65
+CME ERROR:<err>
0 B$> <mode O 2; A
F IB$> 1: <NAQ?
2: 2NAQ?
<err> Oerror .1 A
fj » AT€ULDLMGRE
OK
# ? »N© XJoin {IMO?+Ai5Z A
ASDR.O U }x\E j linkwan ) 2NA82&¢é° DEVEW?+"r Ep J*)aAi5z 2NA Q

?2aCU,” LNEE XSDK4.0> @ L""LEf A

5.2.15Ai52 EQ? +CWORKMODE
F=i% 25 WEILEER

#B - ATEWORKMEDE +CWORKMODEdE
OK

o/l i1
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B - AT-CWORKMDDE +CWORKMGDiEde
OK
—>| - AT-CWORKM&DiEde OK
F65
+CME ERROR:<err>
0 B$> <mode O 2; A
F IB$>
2:"h EQ?
<err> Oerror .1 A
[j» ATEWORKMEDE
OK
# ? »N© XJoin {IMO?+AI52E UAOj“h EQ?A -} 6 _1"h EQ?

5.2.16 Ai5Z Class +CCLASS

%18 26 %= Class

#{B - ATELCLAS® +CCLASSclass 7, “branch”, “paral”, “para2”,
“para3d’., “parad”
OK
B - ATE€CLASS +CCLASSclass >
OK
—>| - AT CLASSclass > ,[branc h], OK
[paral], [para2?], [para3], F65
[parad] +CME ERROR:<err>
0 B$> <class>02; A
F IB$> 0: classA
1: classB
2: classC
iz=<Ai72«»E9 : F90 O
9 class=1, Dbranch=0,1 9 parald E+X %Ai5Z Ping slot periodicity ,93$0~7E
YA TLu"O&L$ _ 0.96*27periodicit y0 x
9 class=1, Dbranch=1, | :
paralAi5ZzbeacorNA&E E ... } jHzx
para2Ai5Zbeacon DataRateE
para3Ai5ZpingNA&E E ... } jHzx
para4Ai5zping DataRate A
yZo ,” 193 $B 2i LoRaWADN 7693 A
<err> Oerror .1 A
lj » ATHELCLASS=2
OK
# ? »N© XJoin {IMO?+A15Z E U AQ jClassAA
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5.2.17 B Ai 7+eGyly4x +CBL
*ig 27 BOREREFR

#B - ATEBL=" +BL: value
OK
B - ATHEB.? +BL: <value>
OK
0 B$> <value > 0828é+eGy1y4x93 $ 0'—LoRaWAKNDP Ey A
F IB$>
[j » ATHBL?
+(BL=100
OK
# 2 »NO B Al 7+eGyly4xA

5.2.18 BAT7f}ee 1 +CSTATUS
% 28 TG FHATRE

#{B - ATESTATES +CSTATUSstatus ”
OK
B - ATESTATR? +CSTATUSstatus >
OK
0 B$> <status >OEy2; A
F IB$> f1=>51
00- 2yE
01- % F1]
02- z FlaCuU
03- ZF1@I

04 — JOIN@ | A 6 *)a XOA!Q JOINE=+0; ] A
05 — JOINaCU A 8 *)a XO&A!QOINE=+0; ] A
06 — 55 7-2h ALink Checls 1 A
07- F1 Z@ITE ;>

08— F1 Z@IE9 ;>

[j» ATESTATES
+CSTATBES3
OK

# ? »NO BAI7f}eel A

5.2.19 Ai5zZ Join +CJOIN

& 29 & E Join

#{B - ATEJIOIN? +CJOIN<ParaTagl>| ParaTag?, ...[ ParaTag
]

ol i1



NZD] E} o SE}v] ¢ }v(] vS] o

OK
B - ATJOIR +CJOIN<ParaValuel>] ParaValued, ...[ Para
Valued]
OK
—>]| - ATJOIN OK
=<ParaValuel> [ ParaValued, ...[Par | F65
aValued] +CME ERROR:<err>

2|EA « 8# EOA xF OKE'f>/ @8 @Hn
SEF Hos5 1A

+CJOINOK  Hoes@1

+CJOINFAIL  Ho s aCU

0 B$> <ParaTagl¥[ ParaTa@] E [ParaTagl] OHaso 1E2E 4, =0 x
F IB$> [ ParaValue] E[ParaValue2?] E [ParaValugd] OHaso 1E2E 40 |Ix
ParaTagl>"/j—>| JOINy (E EParaTagl 193$ 0
0- ! JOIN
1- _@IOINEGY a0 _0Q JOIN=0;A)% 7 @ QitE—>|B yEJI$5L" °
,/ JOIN:;-0 A

ParaTa@ >7/j_V 7-8 @ JOINI7- A*2]] 1EParaTa@ 193$0

0 - £L.8 @ JOIN

1-8 @IOIN.QtF sF?PQ?>E8 @ _@ JOIN.

ParaTa@>"7j JOIN'O ,X3 193$0 7~255, ...}j sA

*25j-110  8A

ParaTag>"/j JOINOW MB!Q E ParaTagt 19330 1~256AB 2fi O +2693 A
<err> Oerror .1 A

lj » AT+CJOR, 0, 10, 8AAI57JOINO OfL 8 @JIOINEIOIN'Oj 10sEOW MB!Q 8IQA
OK
+CJOIN:OK
# ? »NO

5220 F1O0f z +DTRX
FHE 30 BREIEUHGE

N N 7 S
#{B - ATDTRE? +DRX [confirm],[nbtrials], <Length>,<Pay
load>

OK

—>| - AT-DTRXHconfirm],[nbtrials],<Len OK+SENDX_LEN

gth>, <Payload > OK+SENTX_CNT
OK+RECWYPE,PORT,LEN,DATA

F65

ERR+SENERR_NUM

ERR+SHN'X_CNT

F65

+CME ERROR:<err>

iol 11
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0 B$>

F IB$>

confirm Yanbtrials 0?A-(A,” AT7 , )\VQ F19xE F9A

Length&/j 31V b,” Z %0 W IB 2fi © 2693 . =<FO)- ; gAé PEA, 82K O =

AB ?fiLoRaWarrAP?6 E A E0>7j F102 Z5A
Payload O 16F f (2 Z$1V>Tj 1Z ) x

F ol o:
1E2...TY 2F1_V@IU
Confirm 2«» 20

<

WIQ FIOW Z>EG- AB 9-(A A1L#Y AfQiCu&zOf AL# YE9 Z

Ef
OWIQ 1J%IQGYB E-$EIOWIQ G-Z2Of  ># YE£jaCUE [EA*

ERRSENT#, Y AXI”OL$E9 Of Al# YPEA5 sE£j@ I E|EA* OK+SHNE

OK+SENFOK+RECH Y A
Unconfirm 2«» 20O

F1 2>=JB"r;>| AL, BY!QPEA5 G- JF OK+SHMNEOK+SENA, Y A 21 f

‘> za Y% F1 OK+RECH Y A

2E 7 Fl(e 1 j

OK+SENDX_LEN"/j z FIB"r@1 ,TX_LEK)1ByteE F1,” zK O
OK+SENTX_CNPB/j z F1@1 ,TX_CNO1ByteE z F1!Q A

ERR+SENMERR_NUMY/j 7 FIB"raCU ET +a ERR_NWUW A ERR_NWMByte E

0- Z 5
1- FJ E F1B"raCuU

2- 7K OCuE+f} FIK OE® F1 MAC-

ERR+SENT:TX_CNJ] 7 FlaCU , PEAIQ Ei'OW !Q ETX_CN®O1Byte E
F1lIQ A

OK+RECV:TYPE,PORT,LEN,DATAf @ IAOT AlL# YFKk@ > ZA
TYPE)1Byte E ;>| PEA2« »

Bit0 OO0- unconfirm E1- confirm

Bitl O0- MACKE 1- ACK

Bit2 O0- ZjVE 1-jVET7/;> 2]_VjV LINK - AL,

Bit3 ®0- ZjVE 1-jVE7/j;>| 2]_VjV TIME - A1,E 9fB }j
}2Ep&LS<le @1

Bit4~Bit7 OU ADE +%o

PORD1Bte E ;> PEAL

LENO1Byte E ;>| zK O

DATAnByteE ;> 2Ef LEN=0&E"$ld="X A

<err> Oerror .1 A

~

z

1&

[j »

AT+DRX=1,2,5,0123456789
OK+SEND:05
OK+SENT:01
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OK+REC\2®1,00
>"fj confirm Z F1@1 E=N1f,9x ZAj ©x01 0x23 0x45 0x67
0x89_E !f" 1:>.2A0 A

# 2?2 »NO Xe5eE> F1 ZA

5221 Of Z +DRX
Fi% 31 BEIE

#B - AT-DRX? +DRX<Length>,<Payload>
OK

B - ATDRX +DRX<Length>,<Payload>
OK
F65
+CME ERROR:<err>

0 B$> F I

F IB$>

Length® 0>7j02 75 x
Payload O16F f $1Vb 2z x

OKODOf 725 2hx

<err> Oerror .1 A

[j» AT+BX?
OK
# ? »N© pbOf buffer Of 25 , 1$5020f buffer x

5.2.22 Ai5% :>| PEA2« »  +CCONFIRM
% 32 WE LITEIRAR

#B - AT+CCONRE? +CCONRM “value”

OK
B - AT CONRW +CCONRM <value >

OK

—>| - AT CONRM =wvalue> OK
F65
+CME ERROR:<err>

0 B$> <value>02: A

F 1B$ > 0: UnConfirmed up mssage

1. Confirmed up message
<err> Oerror .1 A

fj» AT CONRW1
OK
# ? »NO© X F1 zZ{IMO?+Ai5z A
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5.2.23 Af52:>| 21 +CAPPPORT
A& 33 BB HITHIEROS

#B - ATLAPPORT? +CAPPORTvalue”
OK
B - ATCAPPORT +CAPPOR&value >
OK
—>| - ATEAPPORI<value > OK
F65
+CMERROR:<err>
0 B$> <value>02; A
F IB$>
p +X port, ZI17?]j 10F f , *21j  10A
93$0 1~223x
# 1 OPort:0x00 _ LoRaWANVIAG

<err> Oerror .1 A

Jj » AT€APPORTLO0
oK
# 2 »NO X F1 7{}MO?#Ai5z A

5.2.24 AiSZFJ FO)- +CDATARATE
FiE 34 REBREER

#{B - AT+OATARAFE +(MDATARATEalue”

OK
B - ATXDATARATE +MDATARATEalue >

OK

—>| - ATEDATARAF&alue> OK
F65
+CME ERROR:<err>

0 B$> <value>02: A

F IB$> FO)-IE*2]] 3E 19330

0 - SF12EBW125

1 - SF11EBW125

2 - SF10EBW125

3 - SF9EBW125

4 - SFSEBW125

5 - SF7TEBWIR

<err> Oerror .1 A

lj» AT+DOATARATE=1

OK

# ? »NO X F1 Z{}MO?zAi5z A

(RARN
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| | JUAD 7- ADFEp #i DATARAEE MG3i DATARAEB' x —>| AT+CADRAD

5225 B Ff 'jO +CRSSI
=6 35 BiEEESEE

#B - ATERSSH? +CRSSI
oK
B - AT-€RSSI FREQBANIADX +CRSSI:

0:<Chanml O rssi>
1:<Channel 1 rssi>

15:<Channel 8 rssi>
OK

0 B$> <FREQBANDHIX/jNAIA,'SF'Ep O000E 1A265F'j 1A
F IB$> F 0zZNAlAu 8Z Ff,” RSSIA

[j» ATERSSI P
+CRSSI
0:-157
1:-157
2:-157
3:-157
4:-157
5:-157
6:-157
7:-157
OK

# ? »NO

5.2.26 Ai5Z F1lQ +CNBTRIALS
=& 36 WERIERH

#B - ATENBTRIALS +ONBTRIALS“MTypg, “value”
OK
B - ATENBTRIALS +NBTRIALSMTypex>value >
OK
—>| - ATENBTRIALSMType>value> OK
F65
+CME ERROR:<err>
0 B$> <MType>:0:unconfirm5 E 1:confirm 5A
F IB$> <value>0OjOW F1!Q , 19380 1-15A
U AO IB ?ii O +?693 A
<err> Oerror .1 A

(AARN
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[j »

ATENBTRIALSEL, 2
OK

# ? »NO

X F1 7{IJMO?#Ai5z A

5.2.27A152:0Q? +CRM

F=ig 37 WE ERIEN

#{B - AT+BM? +RM“reportMode”, ”reportinterval  ”
OK
B - ATERN +CTXP<reportMode>,[reportinterval]
OK
—>| - AT-ETXB<reportMode>,[reportinter OK
val] F65
+CME ERROR:<err>
0 B$> 1”7 Kk?++X ¥#{B +XFD A
F IB$> <reportMode> O
- MZ2"0:0 zx
1- "0:0 zx
DE % }ESEBOEX ®:0 27&}9A°0:0 7, &L$LILAE...} O A
Y¥a=<" ZE gAe, 0?7 0G-_ =</ EG++X~Olydx EyE2;>" A
FO)-p O ~ qly4x >si| >si
Zi ifAl | it
Zi 6f | iAi
Z1 [} 01l
Zi ifA Ti
Zd i i
Zf f i
<err> Oerror .1 A
fj» AT+BM=1,10
OK
# ? »N© X F1 zZ{}MO?+Ai5z A

5.2.28 Ai5Z F1 1)

+CTXP

A& 38 WERIENER

#B - AT+CTXP +CTXP*value”
OK

B - ATETXP +CTXP<value >
OK

—>| - AT-€TXPwvalue> OK

-
-
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F65
+CME ERROR:<err>

0 B$> <value>Oj F11)-W? , *2lj 0,
F IB$> TLu 193$>8fxA»'9£E CN478 193%$0
0 - 17dBm

1 - 15dBm

2 - 13dBm

3 - 11dBm

4 - 9dBm

5 - 7dBm

6 - 5dBm

7 - 3dBm

<err> Oerror .1 A

fj» AT+CTXR

OK

# 2 »NO X F1 7Z{}MO?+A52 A

5.2.29 PY4AfR55 F O +CLINKCHECK
= 39 WM ERE

#{B - AT+CINKCHECK? +CUNKCHECK value”
OK

—>| - ATELUNKCHECKvalue > OK
F65
+CMERROR:<err>

0 B$> <value>0Oj Link Check 7- x f
F IB$> 0 — =7- Link Check
1 - —>| 0!QLink Check

2- Q8 @XWQ:>| Z5]jV linkcheck - A
F OKABz@]T.
9 X1=1E1lyu 04 &L$>EJF 1\Y'yA Y EI?2;0

+CUNKCHECKO EY1EY2EY3EY4

YO>7j Link Checlb 1 O

® O0- >/j\IQ Link Check—>| @I
® MD - >/j\IQ Link Check—>|aCU
Y1 j DemodMargin

Y2 j NbGateways

Y3 j\NQ ;>|, RSSI

Y4 j\Q ;>|, SNR

<err> Oerror .1 A

[j » AT+CINKCHECK=1

OK

+CLUNKCHECKOEOE1E-68ES8

TP/ 01
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|#7?2»NO | X FL z{}M0?+Ai5z A

5.2.30 "7- ADR +CADR
& 40 {¥HE ADR

#B - AT+CABR +CADRYvalue”
OK
B - ATEADR +CADRwvalue >
OK
—>| - ATEADRvalue > OK
F65
+CME ERROR:<err>
0 B$> <value>02; A
F IB$> ADR7- x fE * 2] 1
0 - ADR 7-
1 - ADRY-
<err> Oerror .1 A
[j» AT+CABR
OK
# ? »N© X F1 Z{}M0?+Ai52 AUAOO_ADRA

5.2.31 Ai52 O fOC o +CRXP
=t 41 REBEEOSH

#{B - AT+CRXP +CRXP‘RX1DRoffest, ”"RX2DataRaté "RXErequency
OK
B - ATELRXP +CRXP:<RX1DRoffest>,<RX2DataRateR¥Erequenc
y>
OK
—>| - AT+CRXP=<RX1DRoffest>,<RX2Datg OK
e> <RXFrequency> F65
+CME ERROR:<err>
0 B$> <RX1DRoffest>,<RX2DataRate>RXErequency=B ?fiLoRaWARP A
F IB$>
<err> Oerror .1 A
[j» AT+CRXP=1,1,471000000
OK
# ? »N© X F1 zZ{I}MO?+Ai5z A =Ai5z+XUAO A

5.2.32Ai52 f&& +CRX1DELAY
& 42 ®E Rx1 BT

#B - ATERXDELAY¥? +CRXCELAY“Delay”

1o/ 11
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OK
B - ATCRXCELAY +CRXCELAX Delay>
OK
—>|- AT-CRXCELA¥<Delay> OK
F65
+CME ERROR:<err>
0 B$> Delay® F1>Juf0 RXDC E...}O sx
F IB$> <err> Oerror .1 A
lj» AT-CRXDELAY2
OK
# ? »N© Ai5Z F1>Juf0 RXDC EX F1 z{}Ai5z A =Ai57 &j<APUAO | A

5.2.33 ©° MAC 0 Ai5Z +CSAVE
T 43 1R7F MAC 2 8URE

#B - ATESAE +CSAVE
OK
—>| - ATESAVE OK
F65
+CME ERROR:<err>
o B$ > B- "G520 ° EERPOMASH EGY > Q16 +Xa, MAG)520 F>[55 MQF
F IB$> >F>| A
<err> Oerror .1 A
[j» ATELSAVE
OK
# 2 »NO X F1 2{}M0?+ ° A

52.34 '= MACUAO O +CRESTORE
=R 44 RE MAC BRIASHE

#B - AT+RESTORE +CRESTORE
OK

—>| - AT+®ESTORE OK
F65
+CME ERROR:<err>

0 B$> B- ’'= MAOAGB}520 -~ EERPQOMIASH A

F IB$> <err> Oerror .1 A

lj » AT+®ESTORE

OK
# 2 »NO X F1 z{}M0?+ ~ A

5.2.35 PingSlotinfo B™r +CPINGSLOTINFOREQ

FH& 45 PingSlotinfo &K

TR/ 1T
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#B - AT-€PINGSLOTINFOREQ +CPINGSLOTINFOREQ:<periodicity>
OK

B - ATEPINGSLOTINFOREQ +CPINGSLOTINFOREQ:<periodicity>
OK

—>] - AT-€PINGSLOTINFORB@riodicity> | OK
F65
+CME ERROR:<err>

0 B$> periodicity Oping slot 00

F IB$> <err> Oerror .1 A

[j» ATEPINGSLOTINFOREQ

OK

# ? »NO© ClassBC+X 7

5.2.36 1P46Y p  +CADDMUTICAST
*I& 46 HHNLA R

#{B - AT+CADDMUTIGAST +CADDMUTICAST:"DevAddr","AppSKey","NwkSKey'
eriodicity ", "Datarate"
OK
—>|- AT+CADDMUTIGABEVAddr>,<AppSK| OK
y>,<NwkSKey# Periodicity],] ‘Datar | F65
ate] +CME ERROR:<err>
0 B$> DevAddr4o Y " p

F IB$> AppSKeyo Y A+X JB 0 J0O

NwkSKeyto Y5¢5 JB 0 JO

Periodicity Opingslot ~00

Datarate: z FO)-

<err> Oerror .1 A

lj » AT+CADDMUTIGA$878d5¢5ac8eb2016f11f1%d19d7f530592c44
59543069010279fa7317f85f47c4692@, 2

OK

# ? »NO B' X JOIN}Ai5Z

5.2.37'PL"46 Y p +CDELMUTICAST
15 47 MR ht

#{B - AT+CDELMUTICAST +CDELMUTICAST:"DevAddr"
OK

—>| - AT+CDELMUTICABEVAddr OK
F65
+CME ERROR:<err>

To/ i1
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0 B$> DevAddr4o Y " p

F IB$> <err> Oerror .1 A

[j » AT+CDELMUTIC#3678d5e
OK

# ? »NO

52.38 B40Y Gy +CNUMMUTICAST
i 48 TEENE

#B - AT+CNUMMUTIGARST +CNUMMUTICAST:"number"
OK
B - AT+CNUMMUTICAST +CNUMMUTICASTImber
OK
0 B$>
F IB$>
fj» AT+CNUMMUTICAST
+CNUMMUTICAST:0
OK
# ?»NO

5.2.39 Gy _ Q40 +IREBOOT
=& 49 EREE

#{B - AT+REBOGT +IREBOOT:"Mode"
OK
—>| - AT+REBOGImode OK
F65
+CME ERROR:<err>
0 B$> <mode OGy _ Q ? x
F 1B$ > 00 00 £Gy _FJ Q46 A
10 1yuF) Q4o puf}“X F1, 4iW¥% @ > Gy A
7. Gy _F ¢ bootloader
<err> Oerror .1 A
lj » AT+REBOGT
OK
# ? »NO© FJ Q46fB 7 >E = OK>EGY _FJ Q40AGYy %@ {}E=%0f+..>5
S AT7 A

16/ i1
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5.2.40 Ai5Z 1y4x +ILOGLVL
FH% 50 RERAEZR

#B - AT+ILOGLWA? +I LOGLVElevel ”
OK

B - AT+ILOGLVL +I LOGLVkle vel >
OK

—>| - AT+LOGL\Aevel > OK
F65
+CME ERROR:<err>

0 B$> devel >0 1ydx x

F I1B$> 00 £ YA

1~-50 7- YE fC°WE YC°B49A
<err> Oerror .1 A

Jj » AT+ILOGLVL=1

OK

# ? »NO

5.2.41 D 6AT70JO +CKEYSPROTECT

#*i& 51/1% & NwkSKey

#B - AT-€KEYSPRQTE? +CKEYSPROTEGMrotect Keylength is 32>
OK

B - AT-CKEYSPROTECT +CKEYSPROTE@fotected >
OK

—>| - AT-CKEYSPROTEREY> OK
F65
+CME ERROR:<err>

0 B$> <key>0828¢é O 0JO

F IB$> <err> Oerror .1 A

fj » AT-€KEYSPROTE®BBCCDD00112233AABBCCDD00112233

OK
# ? »N© +XI"- >EAT79s46 Y6>UDPO6 Q@ E 7-B+ 6- E!' D#% i A

5.2.4277- ~16G +CLPM

#H& 52 % E NwkSKey

#{B - ATELPKM? +CLPM:"Mode"
OK
—>| - ATLPMmode OK
F65
+CME ERROR:<err>
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0 B$> <mode O ~16G Q ?
F IB$> 10AT7F «~16G
<err> Oerror .1 A
[j» ATELLPML
oK
# 2 »NO j 40kbps :PEA& BUARCS (G 6182 7- PEAKIB E AFRCLPM=0->UA6 [KIB 6<
F ”+CME ERRUR *AP +X000000000DOAL6F f )F >| TGA

5.2.43 ~16G#{B -  +CSLEEP
ST A= A> W
> [t o fyA
#B - AT+GLEEES? +CSLEEP=<0, 1, 2 >
OK
—>| - AT+CLEER<sleep_mode> OK
F65
+CME ERROR:<err>
0 B$> B - —>|F ¢ DeepSleepy E
F IB$> Sleep_modg 9 9/y2« »
0 — F » DeepSleepQ ? E ! % 10s >+aTimer TGA
1 — F « DeepSleepQ ? E +a set_b1N7J 0Q TGA
2 — F » DeepSleepQ ? E +a UARTGAE+X g ¢ « + ?2K"
<err> Oerror .1 A
lj » AT-€SLEEP=0
deep sleep 10000 ms!=0
+CSLEEP
OK
# ? »NO

5.2.44 ~[6G#{B - +CMCU
>l A=D h
N N 7 S
#{B - AT+GICE? +MCUW=<0,1,2,3>
OK
—>| - AT+®ICUsmcu_mode> OK
F65
+CME ERROR:<err>
0 B$> B- —>MCHB yE
F IB$> mcu_modied 9/y2« »
0 — OEL SX1262
1 - MCU, watchdog, Timer &
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2 — MCUwatchdog, Timer (E E 3+5F « DeepSleepQ ? | +aset_b TGA
3 — YLA15sF « DeepSlepQ ?
<err> Oerror .1 A

/j »

ATEMCU=0
OK

# ? »NO

5.2.45 ~6G #{B -

+CSTDBY

#B - AT+STDBY? +CRXC =<0, >
OK
—>| - AT+STDB¥standby_mode> OK
F65
+CME ERROR:<err>
0 B$> B - —>| SX126E - standby modeMCE « DeepSleegee 1 E |+a UARTGA
F IB$> 0 - > STDBY_RE?
1 - > STDBY_XOQ@
<err> Qerror .1 A
lj» AT€STDBY=0
deep sleep wait for uart...
# ? »NO
5.2.46#{B -  +CRXS

>l A= ZyA

#{B - AT+BXS? +CRX:"Frequency”,"DataRate" , "CodeRate","ldo"
OK
—>| - AT+BXS=<freq >, <data_rate>,<code_ | OK
rate> <ldo> F65
+CME ERROR:<err>
0 B$> B - K?++X ¥&¥ » O#{B
F 1B$ > Freq: 1500000006 960000000

Data_rate j9 6Z4x[E6[_ DRO~DR5)A ...NA €SF12~SF7.
Code rate:1-4, '] 1)A 4/5,2 )A 4/6 E3)A 4/7, 4)A 4/8
ldo:1 O0_ ~FO)-HF EO: £L ~FO)-HF

<err> Oerror .1 A

[j »

ATHR>S=470000000,01,0

start to recv package (freq: 470000000, dr:0 ,cr:l, 1do:0 )

T/t
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5.247#B -  +CRX

> fAdé=Zy

#B - AT+RX? +CRX'Frequency”,"DataRate"
OK
—>| - AT+@X<freq >, <data_rate> OK
F65
+CME ERROR:<err>
0 B$> B- —F«RXx15 Of Q?2yE
F IB$> Freq: 150000000 960000000
Data_rate j 9 6Z4x[E6[_ DRO~DR5)A ...NA €SF12~SF7.
<err> Oerror .1 A
[j » ATRX=470000000,0
start to recv package (freq: 470000000, dr:0)
# ? »NO KreCR¥{B - E|j 1#B E3+5F «l« U)BEGY 0 _;0IQ#B A
5.2.48#B -  +CTX

> fAb=dy

#{B - AT+TX? +CTX:"Frequency"”,"DataRate","TxPower", "TxLen"
OK
—>| - AT+CTX=<freq >, <data_rate>,<pwr>, < | OK
len> F65
+CME ERROR:<err>
0 B$> B- —F<E& ISURF1Q?
F IB$> Freq: 1500000006 960000000
Data_rate j 9 6Z4x[E6[_ DRO~DR5)A ...NA €SF12~SF7.
pwr_SX1262 4 1)- E6[ _0 ~22.
len_ F1 O K O.
<err> Oerror .1A
[j» AT+CTX=470000000,0,2
start to tx data(freq: 470000000, dr: O, power: 22): 1
# ? »NO KreCTH{B - Ej 1#{B E3+5F o« UREGY 0 _:0IQ#B A
5.2.49#{B - +CTXCW

#{B - AT+TXCW¥P +CTXCW:"Frequency","TxPowet'PaOpt"
OK

—| - AT+TXC¥¢freq>,<pwr>, <opt> OK
F65

i/l 07
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| +CME ERROR:<err>

o B$> B- —>F+TX15 F1 Q?y&E

F IB$> Freq: 1500000006 960000000

pwr_SX1262 4 1)- E6[ _0 ~22.

opt _SX1262 PAOptimalsetting EIl 0-3,UAOIj 0AA£3+2;  O0}0x04,0x07,0x00,
0x01], 1 [ 0x03,0x05,0x00,0x01], 2: [ 0x02,0x03,0x00,0x01] , 3:
[ 0x02,0x02,0x00,0x01] A § f 063 sx1262 7z {Y¥ "PA Optimal Settings" G 6

<err> Oerror .1 A

[j » ATELTXCW=470000000,22
Start to txcw (freq: 470000000, power: 22db, opt: 0)

ATLTXCW=470000000,22
Start to txew (freq  : 470000000, power: 22db, opt: 2 )

# 2 »NO Khe CTYXOM{B - E|j 1#{B E3+5F I« U)BEGY 0 _;0IQ#B A

it/ 01
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