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Application Note RAN502015R0
Tested Version : RWC5020x_App V1.500
RWC5020x FW V1.500

How to do LoRaWAN® test with 64 channels
using RWC5020B-64

Background

The US915/AU915 region is defined to use 64+7 UL channels, while the CN470 region is defined to use a
maximum of 96 UL channels. Hardware supporting 64 channels is very complex and expensive, so in
most cases, only 8 channels are used to test RF performance and protocol certification. However, to
accurately measure the performance of the end device, testing must be done with equipment
supporting 64 channels.

Test Environment

The RWC5020B-64 fulfills the specified requirements as a protocol and performance measurement
equipment for LoORaWAN®, supporting either 64 channels or 96 channels. If using an RWC50208B that
does not support 64 channels, hardware should be upgraded to RWC5020B-64.

To connect the RWC5020B-64 with a PC installed with the PC application, either connect both devices to
the same network via LAN or directly connect them using a LAN cable. Create an environment where a
LoRaWAN® end device using 64 channels can communicate by connecting RF cables from the end device
to the RWC5020B-64 or utilizing antennas.

RWC5020B-64

LoRaWAN®
End Device
64 Channels

Fig. Test connection among the PC application, the RWC5020B-64, and an end device.
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Once the testing environment is set up, run RWC502x_App.exe and press [CONNECT] to establish a
connection between the RWC5020B-64 and the software. The application will then read whether the
64-channel option is available from the RWC5020B-64, which can be confirmed through the Licenses tab.

Manual 3
Upgrade Notice
| Licenses 4 | Serial Number : RWC50200000008
Version Information Default Utl:ON
Website Performance(GWT |[EDT):0N

Function Opt(EDT):ON
Function Opt{GWT):ON
Function Opt(NST):ON
Pre-Certification(EU868):0N
Pre-Certification(EU433):0N
Pre-Certification(US915):0N
Pre-Certification(A5923):0N
Pre-Certification(KR920):0N
Pre-Certification(SKT):ON
Pre-Certification(IN865):0N
Pre-Certification(RUB64):0N
Pre-Certification(AUS15):0N
64 Channels Opt:ON

Band Opt(400MHz):0ON
Band Opt{900MHz):ON
Maintenance:2100.01.01 [50]

Fig. Licenses check menu

Read an existing Project file or create one, and create a new DUT. Press the [NEW] DUT button to open
the new DUT creation window, select the region, and check the 64-channel option.

NEW DUT CREATION

MANME EDT_US815_VW102_Classh_64CH

DUTTYPE END DEVICE il
REGION Us_915 v
LoRawaMN 102 e
CLASS Class A w

MULTLCH (O 2cH © s4¢H

CREATE CAMCEL

Fig. New DUT creation window
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Pre-Certification Test with 64 channels

Select the Pre-Certification function, choose the desired test items, and perform the test. Through the
Link message, you can confirm that the test is conducted using 64 channels. The operation of the 64
channels is automatically performed based on the communication protocol and test procedures between
the RWC5020B-64 and the end device.

RedwoodComm : LoRaWAN Autotest( SW Version : 1.501 RWC50208 )

PROJECT  SETUP  UTILITY  ABOUT

TIME  Elapsed

CERTIFICATION |§# PERFORMANCE H =/ LINKANALYZER H =5

REATE REPORT H (2L, open repORT ‘
)

Total 02:15:36
Curr-ltem 00:02:02
W) swRTTEST | Regional Certification coNFIg -
Us 15 | selecmsao sae LoRa Alliance Pre-Certification Test Result
v -LaKa A“i-?l\ct. Pre-Certification Test
B Activation Pre-test 2.1.b For Fixed Channel (FC) plan devices
ReTX BACKOFF {8 2 over the Air Activation
= @21 Pre-Join Behaviour
SIMILARITY i +{J2.La For Dynamic Channel (DC) plan devices LORA_CERTI_ALL_22_@1 B For Fixed Channel (FC) plan devices
[ 18 2.1 b For Fixed Channel (FC) plan devices [TEST DATE & TIME] 12/23/2023 11:27:23 PM {UTC-8H)
APP PACKAGE i-@2.2 Join-Accept with DlSettings
+-@2.3 Join-Accept with Delay Settings [(Slunk messace]

- @2.4 Join-Accept with CFList

(33 Activation by Personaiization L GHOR SF B4 Pow Time DEL FCNT Adr Ack FP AAR B Port M Duell O OWiS
(031 Dynamic channel plan devices
61 (03.2 Fixed channel plan devices [Pre-0in sehaviour]
84 Device Functionlity Tests v s 25 12,5 5.31s - eees 1 @ - ee e U &7 Datap syteLens1s
1+ 8 4.1 Default Setting Tests step 1
-8 4.2 Confirmed Frames DR2 B 12 588 -38.8 ------ 1 @683 1 @ @ - - 224U 289 DutyCycleCtrlReq  Duty Cycle OFF
85 MAC Command Tests
U7 3 7 128 -12.2 4715 - @@ 1 8 - @8 093 U &7 Datalp ByteLen=15
B 5.1 DevStatusReq
@52 NewchannelReq step @2
@53 Dichannelreq DR2 E12 see -38.2 ------ 1 eees 1 e e - - 222U 289 DutloinReg
B5.4 RxParamsetupReq > wait until the DUT sends a J® with different DR
@ 5.5 RXTimingSetupReq U23 818 125 -12.4 REF - ---- @ @ R R 371 Join-request HONce=@x1ED7, Dev_EUl=@xe
@ 5.6 TXParamSetupReq
U7e & = See 12,5 REF - -—--- @ @ - @ - ---- 28 Join-request Honce=ex1EDS, Dev_EUI=gxe

5.7 LinkCheckReq
B 5.8 LinkADRReq D 513 7 508 -38.8 ------ § —--- @88 @& -8 ---- 18 Join-accept JoinNonce=BB8REA, RX1DRGF
B 5.9 DutyCycleReq
8 5.10 DeviceTimeRea
- @5.11 RX window Test U 1 ele 125 12,6 le.5s - o8e2 1 @ - 28 @98 U 371 Datslp 8yteLen=11

85.12 MAC Command(s) in App-Payload and/or Frame Options

8513 Incorrect MAC Commands 7 step o4 S M

PATHLOSS | 0.0 [

O stoplinkanertest CleaR sG
8 restaok sLI:sTOR
8 TesopioR SPYMESSAGE  |ack

CLEAR || SAVE

@ View SPYMSG (Max. 300 Lines)

D o§13 7 508 -38.8 .- 5 -8 @ @ -8 ---- 13 Join-sccept Joinlionce=08284, RX1DAGT

- 1o [+ MK
CONF : LINK2NO_ANSWER_TO_CONFIRMED_UP OFF
lack

[TesT TIME] Begin :
Finish :

- 3[RWC2020A : NOT CONNECTED AGC ON [LOW] [|

Fig. Result window of Pre-Certification test

(Srumix messace]

LCHDR SF B  Pow Time DEL FCNT Adr Ack FP AAR B Port M Dwell  CMD TS

UE 218 125 ------ REF - =---- 2 @2 - L 371 Join-request Nonce=ex1F84, Dev_EUI=8x0802220280222881

D 11@ 18 580 -38.8 ------ 5 --—— @& @ 8 -8 --- - 113 Join-accept JoinNonce=@ealer, RX1DROFFset=8,RxXDelay=1,RX2DR=2

Fig. Link messages of Pre-Certification test

Performance Test with 64 channels

Select the Performance function, choose the desired test item (PER/TX POWER), and proceed with the
test. During the PER test, confirmation of the test being conducted using 64 channels can be made
through the Link message. In the TXPOWER test, confirmation of the test being conducted using 64
channels can be made through the Link message and graphs. The operation of the 64 channels on the
RWC50208B is automatically performed based on the communication protocol and test procedures with
the End Device.
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RedwoodComm : LoRaWAN Autotest( SW Version : 1.501 RWC50208 )
PROJECT SETUP  UTILITY  ABOUT

REPORT PATH

TIME  Elapsed

LoRa CERTIFICATION ERFORMANCE LINK ANALYZER FUNCTIONS REATE REPORT || 7L, OPEN REPORT ota 28
— - Y Curr-ltem
. . START TEST  Selectad:1 CONFIG. z
([l @R @Rk SENSITIVITY TEST [(zoom |Pmin 85 Pmax -150 Grid 1
PER & POWER SENSITIVITY AND TX POWER - TABLE H TEST CONDITIONS DEFAULT ‘
10
ot [] PER USING RXL WINDOW TEST PARAMETERS @ swe pagre e 0
] PER USING Ri2 WINDOW POWER(dBm) []10d8 Scale
NON-REGRESS [T TX POWER & FREQ TEST B SV I S O [T
ST ors [-1210E] ~ 1300 [-1B0[E
oRe [-1180[] ~ 1270  [-1200[2
DR WITH RX1 WINDOW para,
[ pRri0[-117.02] -~ 1260  [-1190[2
() ore_sF11eusee pRi1[-1140F] ~ -1230 [-1160[= o
- LINK MESSA -
(0 orie_sFiceusee DR12 | -1110[%| ~ -1200 1130}
() or11_srseusee = =
(0 oR12_sFsBuseR DRL3 | -1080[3] = -1170  |-11005 LCHOR SF BM Fow Time DEL FCNT AdM ACK FP AAR B POrt M Duell  CMD ants RAW-OTF
O oruz_s7misee UE 4 5 Se@ -12.8 REF - ---- 8 8 - @- ---- 28 Join-request Nonce=ex20€7, Dev_EUI-0xe02e88086020081
D 713 7 580 -30.8 ------5 ---- 8 8 @ -8 ---- 13 Join-accept Joinflonce-02031, RX1DAOFset-0,RxDela)
DR WITH RX2 WINDOW ue 810 125 le.5s- emee 1 6 - e@ 93U 371 Dstap syteLen=11

DRE_SF128U500
O ora_: > Set RXL DR as &

() oRe_sFa1eusen b 21010 Sae -30.8 -
O orie_sriesusee
() DR11_SFSBHsED
() oR12_srasuson TxPerchangereq 5 sec
() oris_srreusen

2
8
-
"

{LinkapRAea} Pow=12,DR=8, Mask=28FF h, MC=5, bTrans=1

{RxParamsetreq) AX1DR0FF5Et-2,RXDR-8, RX2FREQ-922. 3000

RXParamsetans RX1DROFFset=1, RX2DR=1, CH=1
STEGD) gROM 4T pHLOSSan o sim e 0 Dl ate o ostaoonn syteveno
menpgﬁ 05002 = v 610 e@92 1 1 - e @8 u 371 Dataup ByteLen=11

4 3

SCALE - | 1.0 [+

[Ack
(CONF : LINK:NO_ANSHER_TO_CONFIRNED_UP OFF
SCENARID NORMAL_UL CLEARMSG ||k

= :LINK:STOP
PAYLOAD SIZE 10 ] Bvte SPY MESSAGE

[ciean ) swve |

[

8 sop ink anerest [TEST TIME]

) viewsPr1SG (Max 300Lines)

WC2020A : NOT CONNECTED

Fig. Test result window PER test

NK MESSAGE

L CH DR SF BW Pow Time DEL FCNT Adr Ack FP AAR B Port M Duwell CcMD CNTS RAW-Off

LI 7 4 & 5@2 -12.@ REF - ---- @ @ E - 28 Join-request Nonce=8x2eE7, Dev_EUI=0x888280828882280021

o 713 7 582 -38.@ ------ 5 @ @ 2 -8 --- - 18 Join-accept Joinnonce=@@e@21, RX1DAROffset=2,RXDelay=1,RX2DR=8

Fig. Link messages of PER test

ren @ R @ Rx2 SENSITIVITY TEST [Zoow |Pmin 108 Pmax -121 erid 1
RX1 0 1-DR13 1-DR11| 1-DR10
Rz O

=]

Fig. Result graph of PER test
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RedwoodComm : LoRaWAN Autotest( SW Versi

PROJECT  SETUP

1501 RWC50208 )

UTILITY  ABOUT

put REPORT PATH
e DEM FILE NAME
TIME Elapsed
LoRa CERTIFICATION ERFORMANC LINK ANALYZER FUNCTIONS Tota 8:20
Curr-ltem
B0 STARTTEST | Selected:1 CONFIG =
S wto Scale TX POWER vs. CH . TX POWER vs. 10X
PER & POWER SENSITIVITY AND TX POWER - TABLE H TEST CONDITIONS DEFAULT ‘ 300
250
o [] PER USING RX1 WINDOW Test Parameters 6o
[ PER USING RX2 WINDOW POWER(index)  MIN(dBm) MAX(dBm) 100
NON-REGRESS [ X POWER & FREQ TEST
Powerd 150 [ s0F
U Powerl 150 - s0f | a °
TX POWER INDEX Power2 S0 3O
O Txronere Power3 - 50 THEE CHED B0 P1 P2 F3 P4 PS PE P7 PE P3 PLOP:
@ eoners Powers -0 n
() Txponerz Powers NS
O reoners Powers, | S0 LCHOR SF B  Pow Time DEL FONT Adr Ack FPAMRE Fort M Duell OD  CNTS
U o Fower? g UEE 4 & See 1.8 REF e a 2 3
8 1. E— B oin-request
O xpomers Powerg ~[ S0
(0 eponers Powers o u3s 61 e - e~ - - 31 Joinrequest 4, Dev_EUI=2x0859000028000901
TxPower? =
BTXPW s Power10 150 ~[ S0l D 71018 - @@ 8 -8 ---- 113 Join-accept JoinNonce=308632, RXIDAOFFset=0,RXDelay=1,RX2
er
0 rieomers Powerll -150f - | 50 Uss 010 125 2.0 s - eaes 1 D le emu 71 oetaup oyteten11
P 12 -15.0[ ~ 5.00=
() TkPouer1a owEr - 0 610 18 528 1 8 - - 24U 72 TxPerChangeReq 5 sec
[0 TxPoner1y Powerl3 1502 - s0f=
= = U2 60 125 1.1 1.7 - eeel 1 - oo ey 7 Datalp Byteten-11
(O Txoner1z Powerla 150~ 50
Txponer13 > 21010 1e e -- e@U s LinkiDRRe PoUS1, DR=p, Hask=20F#h, NC=6, NbTrans=1
q 3 ! B 3!
Txponer1s
(O maromer: U3 D10 175 1.1 3.085 - ooz 1 o - oe GG U 33 Linkaeans Poust, DRal, Mascal
ue o0 15 s.58s - eeex 1 - @0 emu 7 Dmtap ByteLen=11
o 418 18 a2 1 @ e - - 882U 82 LinkADRReq Pou=1,DR=8,Mask=80F Fh,MC=6,NbTrans=1
U3s el eoas 1 . 9@ eseu 339 LinkaDaans FOW=1, DR=1, Mask=l
V23 #18 125 -12.2 5.59s - 2825 1 - 88 833U 371 Datalp Bytelen=11 -
‘ »
SOE - 50 5 ne_msuen_ro_conemen_ue orF
SCENARIO [NORMAL UL £ LINK: NO_f :_T0_¢ .
. CLEAR MSG |ACK
PATHLOSS(dE) DR KT EXECILINK:STOP
00/%] [DRO_SF10BW125 1l SPY MESSAGE _|ack.
cuear || save
@ soplinkaner test = et &
18 View SFY MSG (Max. 300 Lines) ety

(Sliumk messa

Fig. Test result window of Power test

L CHDR SF BW  Pow Time DEL FCNT Adr Ack FP AAR B Port M Dwell cMD CNTS

U E 4 & G@2 -11.@ REF - ---- @ 8 - 2 - --- - 23 Join-request Nonce=8x28E9, Dev_EUI=-0x0802082800288821

Uz @118 135 -12.1 - ---- @ @ - 8 - --- - 371 Join-request Monce=@x2@EA, Dev_EUI-@x@oag2easdaoasaasl

o 718 18 G@@ -38.@ ------ 5 ---- & @ 2 -8 --- - 112 Join-accept JeinMence=0828832, RX1DROffset=@,RXDelay=1,RX2DR=3

Fig. Link messages of Power test
B ~utoscale TX POWER vs. CH .
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a1s
A M i
£ P
g

-12.7
*¥-2 CHO CHE CH1iz2 CH16 CH20 CH24 CHzB CH32 CH36 CH40 CH48 CH52 CHS6 CHED

Fig

Result graph of Power test
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Headquarter
#14008, OfficeSection Bldg, SK M-city, 195, Baengma-ro, llsandong-gu, Goyang-si, Gyeonggi-do, Korea
+82-70-7727-7011

Canada Branch
Suite 206, 3711 Delbrook Avenue, North Vancouver, BC V7N 374, Canada
+1-640-770-2688

E-mail sales@RedwoodComm.com

Webpage http://RedwoodComm.com/
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