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LoRaWAN
TEST SOLUTION

RedwoodComm is a professional developing company for wireless communication test solution.
RedwoodComm develops and provides measurement system for R&D, mass-production of broadcast
system and wireless communications such as DAB, DRM, RDS, NFC and LoRa technologies.

We will keep making every effort to be the world best company of test & measurement system based
on technical know-how and experience of test & measurement system for wireless communications.
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U0 012125 | Analyzer
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D 0 012125 :500 -~ 0000 0 000 U RXParamSetReq
o LinkADRReq
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LoRaWAN Tester

RWC5020B is a compact all-in-one tester, providing a perfect solution for test and measurement of LoRa and

LoRaWAN technology, which is fully suitable for R&D, QC, and manufacturers.
It provides various test functions that can be performed in signaling mode, e.g. including activation procedures, as
well as non-signaling mode. Automated PC software will help users test and debug their devices by performing

pre-certification tests, as specified by LoRa Alliance.

LoRaWAN Compliance

Confirming that the end device meets the functional requirements of the LoRaVWAN®

protocol specification
RWC5020B certification test is recommended for purpose of pre-qualification. Some of certificaion test
items could be limited or not fully covered due to the limitation of maximum number of channels supported

simultaneously.

Supported Pre-certification Test Option

- LoRa Alliance European EU 863-870MHz Region End Device Certification Requirements V1.5

- LoRa Alliance US + Canada US902-928MHz Region End Device Certification Requirements V1.3
- LoRa Alliance Asia AS 923MHz Region End Device Certification Requirements V1.1

- LoRa Alliance South Korea 920-923MHz Region End Device Certification Requirements V1.2

- LoRa Alliance India 865-867MHz Region End Device Certification Requirements V1.1

Supported LoRaVWAN® Region
EU 868 // EU 433 // US 915 // AU 915 // CN 470 // KR 920 // AS 923 //

IN 865 // RU 864 // KZ 865 L

Supported LoRaWAN® Protocol

- Compatible with LoRaWAN version of V1.0.2,V1.0.3 and V1.1
- Support of Class A, Class B and Class C AI I I a nce
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MAIN MENU
3 OPERATIONAL MODES

END DEVICE TEST

RWC5020B acts as the reference Gateway/Server
to communicate with End Device Under Test, while analyzing protocol
messages and measuring the signal quality and performance of DUT.

Uplink Msg

Downlink msg

Link Analyzer | Powervs. Time | Powervs. Channel | Receiver Sensitivity

GATEWAY TEST

RWC5020B acts as the reference End Device
to communicate with Gateway Under Test, while analyzing protocol
messages and measuring the signal quality and performance of DUT.

Uplink msg

link Mmsg _
Downil Link Analyzer | Powervs. Time | Powervs. Channel | Receiver Sensitivity

NON-SIGNALING TEST

This is a menu for generating a continuous
waveform signal or a LoRa test frame and measuring the power of
DUT signal.

» LoRa Test Frame Signal Generator | Signal Analyzer | MFG

LoRa/LoRaWAN Test Solutions

Protocol Test Solutions

- Support of LoRaWAN Pre-Certification Tests - EU V1.5, US/CAV1.3,ASV1.1, KRV1.2 and INV1.1
- Scriptable scenario for transmission of MAC commands and user data (or application data)

- FUOTA Test with user firmware binaries

RF Test Solutions

- RF Performance Tests for End-device - TX Power and RX Sensitivity (downlink: RX1, RX2 or Ping-slot)
- RF Performance Tests for Gateway - TX Power and RX Sensitivity (uplink)

- Semtech’s Non-regression Tests for Gateway - integrated with RWC2020A Interference Generator

- LBT Test Solution for end-devices and gateways - integrated with RWC2020A Interference Generator

Manufacturing Test Solutions
- Separate T/RX Tests with DUT controls - power, frequency, and sensitivity
- Simultaneous T/RX Tests (MFG) without wired DUT controls
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Link Analyzer

Analyzing frames for MAC/PHY analysis

RWC5020B provides a function of Link Analyzer for EDT and
GWT. Link Analyzer in EDT (or GWT) helps to create a link
between RWC5020B and an End Device (or Gateway/Server)
Under Test and to analyze the protocol messages.

Power vs. Time

Continuously monitoring TX power of
DUT with respect to data rates(SF)

RWC5020B provides a function of Power vs. Time measure-
ment for EDT and GWT. Power vs. Time measurement in
EDT (or GWT) helps to create a link between RWC5020B
and an End Device (or Gateway/Server) Under Test and to
measure the received power with respect to data rates.

END DEVICE TEST

EU_868 / V1.0 / B

L CH DR SF BW Pow | Time FCnt AckPort M cMD Link
U 012125 13.6s (0000 0 i000 U iDeviceTimeReq Analyzer
DiR2' 0 {12i125: -50.0 . --- 0000 0 :000 U :DeviceTimeAns
D:B 3 9:125: -50.0 0 - iBeacon PoWer
Uilioi12i125{ 9.2 |857s 0001 0 {000 U iPingSlotinfoReq WEse
DiR2 0 12{125: -50.0 . -- 0001 0 000 U :PingSlotinfoAns cH TIME
Uioio0i12i125{ 91 | 508s:0002! 0 000! U iLinkCheckReq
DiR2 0 12i125:-50.0  -- 0002 0 :000 U :LinkCheckAns Receiver
DB 3 9i125i-50.0 (] - {Beacon Sensitivity
[DP 3 9125 -500 -~ 0003 0000 U DevstatusReq )
Uili0{12{125; 92 | 146s :0003| 0 {000 U iDevStatusAns

DutyCycle: 1.91%
60 01 00 00 00 80 03 00 DO 06 DA BC 9B F8

il cLear 12 MAC_SEND SENS: Stopped LINK: Run_30

Link Analyzer for EDT

GATEWAY TEST

EU_868 / V1.0 / B

L CHDR SF BW Time FCnt AckPort M cMD Link
Ui2 0 12i125:-60.0 REF - O - Join-request Analyzer
Di2:0i12:125; 195 o] - iJoin-accept

Ui2 012{125:-60.0 K 12.9s 0000 0 000 U :DeviceTimeReq Power
Di2 0 {12{125{ 195 | -- (0000 0 {000 U iDeviceTimeAns ERTE
D:B:3:9:125: 192 o - :Beacon cH TIME
Ui2 0 12i125:-60.0 A 109s (0001 0 :000 U :PingSlotinfoReq

Di2 0 12i125{ 194 | -- (0001 0 000 U :PingSlotinfoAns Receiver
Uil 0 12125 -60.0 5.00s 0002 0 (000 U :LinkCheckReq Sensitivity
Dili0{12{125{ 19.4 | --- (0002 0 {000 U iLinkCheckAns

[DiB 3 9 125! 191 [ - {Beacon )
Epoch=0x45944200

00 00 0D 42 94 45 83 BF 00 C4 CB D3 25 C6 62 29 C9

END DEVICE TEST EU_868 / V10 / A UIHET
Power vs. Time Measurement Link
DataUp : FCNT004A, CHO2, 8.9dBm, SF8, CR_4_5 Analyzer
15 n
14
T :
m 1z ] Power
s u t
e 10 : Measure
; ; Sseeoseoe s 494090000090 00%0s cH TIME
2 - !
6 I .
5 | Receiver
TIME Sensitivity
ALL SF7 SF8 SF9 SF10 | SF11 | SF12
N 101 16 17 16 17 18 17
Pmax 9.2 9.0 9.0 9.0 9.1 9.0 9.2
Pavg 8.9 8.9 8.9 8.9 8.9 8.9 8.9
Pmin 8.9 8.9 89 89 89 89 8.9
Fil o cLeEaR 12 pMAC_SEND SENS: Stopped LINK: Running

Power vs. Time for EDT

GATEWAY TEST EU_868 / V1.0 / A
Power vs. Time Measurement Link
NoPayload : FCNT0061, CHO1, 19.8dBm, SF8, CR_4_5 Analyzer
25 T
24
T 2 :
m 22 ] Power
= il '
w 20 i . Measure
w 19 i CH TIME
g 18 { —_—
a 17
16 .
15 ! Receiver
TIME Sensitivity
ALL SF7 SF8 SF9 SF10 | SF11 | SF12
N 120 20 20 20 20 20 20
Pmax | 20.2 197 198 20.0 20.1 201 20.2
Pavg | 198 185 196 19.8 19.9 20.0 20.0
Pmin | 195 185 195 19.7 19.9 19.9 20.0

il cLear 12 MAC_SEND SENS: Stopped LINK: Running

Link Analyzer for GWT

Fil cLear 12 MAC_SEND _ SENS: Stopped LINK: Stopped

Power vs. Time for GWT

MAC command Test
(O Multiple MAC commands in a single frame

(O All MAC commands defined in LoRaWAN with user-configurable parameters

(O Field selection: frame payload or frame options
(O Message type selection: confirmed or unconfirmed

(O User defined message: editable payload data and port field

PROTOCOL RF

|

MAC_CMD_TYPE INSTANT_MAC_CMD "ONFIRMED

MAC_CMD_FIELL PAYLOAD
INSTANT_MAC_! INK_CHECK
DEVICE_TIME

PERIODIC_UPLINK “IRMED_UP

INTERV AL DEVICE_MODE 5 sec
PAYLOAD_TYPE 0000_0000
99
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Power vs. Channel

Continuously monitoring TX power of
DUT with respect to channels

RWC5020B provides a function of Power vs. Channel measu-

rement for EDT and GWT. Power vs. Channel measurement in

EDT (or GWT) helps to create a link between RWC5020B and

an End Device (or Gateway/Server) Under Test and to measure
the received power with respect to RF channels.

END DEVICE TEST EU_868 / V10 / A A13)ETH)

Power vs. Channel Measurement e
DataUp : FCNT0327, CHO7, 9.0dBm, SF12, CR_4_5 Analyzer
10
9 — — —_— — — — — —
g
(i3] Power
3 6
= 5 Measure
5 : CH TIME
o 2
o
1 .
0 Receiver
CHANNEL Sensitivity
CH_00 | CH_01 | CH_02 | CH_03|CH_04 | CH_05 | CH_06 | CH_07
N 104 83 11 | 128 90 126 | 114 96
Pmax | 9.1 9.1 9.1 9.1 9.1 9.3 9.1 9.1
Pavg | 8.9 8.9 9.0 9.0 9.0 9.2 9.0 9.0
Pmin 8.9

89 | 89 | 89 | 90 | 92 | 83 | 90
il cLear 12 MAC_SEND SENS: Stopped LINK: Running

Power vs. Channel for EDT

GATEWAY TEST EU_868 / V1.0 / A

Power vs. Channel Measurement U
NoPayload : FCNTO0A1, CHO6, 21.9dBm, SF12, CR_4_5 Analyzer
30
29
E 28
m 27 Power
3 26
w 25 Measure
¥ CH TIME
g 23 =
|| M S T U S U S E— —
21 .
20 Receiver
CHANNEL Sensitivity
CH_00|CH_01|CH_02|CH_03|CH_04|CH_05|CH_06|CH_07| RX2
N 19 | 23 | 24 23 | 25 | 26 | 17 | 17 | 10
Pmax | 22.0 | 22.0 | 22.0 | 219 | 22.0 | 220 | 22.0 | 22.0 | 22.0
Pavg | 21.8 | 21.8 | 219 | 218 | 218 | 21.9 | 219 | 219 | 218
Pmin | 21.8 | 21.8 | 21.8 | 21.8 | 218 | 218 | 218 | 21.9 | 218

il cLear 12 MAC_SEND _ SENS: Stopped LINK: Stopped

Power vs. Channel for GWT

(O Continuous monitoring of DUT’s TX Power w.r.t. Channel
O Calculating the maximum/average/minimum values

Receiver Sensitivity

Finding the minimum power level which
DUT can receive frames from the Tester

Receiver Sensitivity is a function of testing the receiver
performance of DUT. RWC5020B sweeps its power level
from the start value to the stop value with the step value and
checks whether DUT functions properly, and stops immedia-
tely after DUT does not function properly.

END DEVICE TEST

EU_868 / V10 / A

Receiver Sensitivity Test s
Sens. Level: -137.0 dBm, PER: 0.100 Analyzer
[RX1,5F12] -137.0dBm : PER = 0.100
1.0 "
:-: : Power
07 ! Measure
0.6 : cH TIME
5 0.5
=04
o ! Receiver
01 ; Sensitivity
L N e
-134 -135 -136 -137 -138 -139 -140
POWER (dBm)
SCENARIO | PKT_NUM |[  START STOP STEP TARGET
ECHO 50 -134.0dBm || -140.0dBm || 1.0dB 0.100

Fil RESTART _ Activated SENS: Stopped LINK: Running

Receiver Sensitivity Test for EDT

GATEWAY TEST  Region : EU_868

Receiver Sensitivity Test e
Sens. Level: -140.0 dBm, PER: 0.083 Analyzer
[SF12] -140.0dBm : PER = 0.083
10 .
o | Power
07 ! Measure
0.6 : cH TIME
& os !
2 04
g': i Receiver
0.1 ; Sensitivity
.. | —
137 138 EET) 140 a1 142 EVE]
POWER (dBm)
SCENARIO || PKT_NUM || START STOP STEP TARGET
NORMAL 50 -137.0dBm |[-143.0d8m || 1.0dB 0.100

"L RESTART _— SENS: Stopped | LINK: Running

Receiver Sensitivity Test for GWT

(O Determine power range and step for testing
O The result value is the minimum power level at which DUT
can receive the Tester'’s frame
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Signal Generator

Transmiting LoRa test frames/CVV

Signal Generator is a function of transmitting the defined
test waveform to DUT repeatedly. Two different modes are
provided; LoRa and CW. Especially in case of LoRa mode,
various parameters are configurable to compose a LoRa test
frame.

NST_TX PROTOCOL RF

MODE LORA
NETWORK PUBLIC
BW 125
SF SF7
PREAMBLE_SIZE 8
REPEAT_NUM 10
INTERVAL

POPUP

PHY Protocol Parameters for Signal Analyzer

NON-SIGNALING TEST

SEQ_SF BW _Pow Signal
1 | 7:125 -30.0 0.10s 000A 99 60 01 00 00 00 00 OA 00 63 00 Generator
2 7125 -30.0 0.10s [000B 99 60 01 00 00 00 00 OB 00 63 00
3 7125 -30.0  0.10s 000C 99 60 01 00 00 00 00 OC 00 63 00 Signal
4 | 7125 -30.0  0.10s (000D 99 60 OL 00 00 0O 00 OD 00 63 00 Pl
5 | 7125 -30.0 0.10s O0OOE 99 60 01 00 00 00 00 OF 0O 63 00 MEG

6 | 7125 -30.0 | 0.10s 0OOF 99 60 O1 00 00 0O OO OF 00 63 0O Measure
7 7125 -30.0 0.10s 0010 99 60 OL 00 00 00 00 10 00 63 00

8 7125 -30.0 0.10s 0011 99 60 01 00 00 00 00 11 00 63 00

9 | 7125 -30.0 0.10s 0012 99 60 O1 00 00 00 00 12 00 63 00

10 | 7 {125 -30.0  0.10s 0013 99 60 O1 00 00 00 00 13 00 63 00

Status : OFF

Signal Analyzer
Receiving LoRa frames and measuring the
power

Signal Analyzer is a function of analyzing LoRa frames received
from DUT repeatedly. Various parameters are configurable to
receive a specific LoRa frame. Additionally TX power of DUT is
measured in LoRa or CW mode.

NST_RX PROTOCOL RF

MODE LORA
NETWORK PUBLIC
BW 125 KHz
SF SF7

PHY Protocol Parameters for Signal Analyzer

NON-SIGNALING TEST
SEQ SF BW Signal
51 ;7 :125 -31.0 7.35s ;003C: 99 40 01 00 00 00 00 3C 00 63 00 Generator
52 |7 {125  -31.0 | 0.25s {003D| 99 |40 01 00 00 00 00 3D 00 63 00
53 | 7 {125 -31.0 | 0.23s | 00SE | 99 |40 01 00 00 00 00 3E 00 63 00 Signal
54 |7 {125 -30.9 | 0.24s |003F | 99 (40 OL 00 00 00 00 3F 00 63 00 Pl
55 |7 i125 -31.0 | 0.23s {0040 99 |40 01 00 00 00 00 40 00 63 00 MEG
56 |7 :i125 -31.0 | 0.24s (0041 99 40 01 00 00 00 00 41 00 63 00 Measure
57 |7 i125 -30.9 | 0.23s (0042 99 40 01 00 00 00 00 42 00 63 00
58 7125 -31.0 | 0.23s (0043 99 |40 01 00 00 00 00 43 0O 63 00
59 |7 {125 -31.0 | 0.24s {0044 99 |40 01 00 00 00 00 44 00 63 00
60 |7 {125 -30.9 | 0.23s |0045 99 (40 01 00 00 00 00 45 00 63 00

MAX: -30.9dBm  AVG: -31.1dBm  MIN: -31.3dBm

Example of Generating LoRa Test Frames

Example of Receiving LoRa Test Frames

DUT’s RX Performance Test

(O Set the DUT to always listen the pre-defined packet
(O Tester transmit pre-defined number of packets

(O DUT needs to calculate PER by itself

DUT’s TX Performance Test
(O Set the DUT to always transmit the pre-defined packet
(O Tester measures CW frequency
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MFG

Speeding up the test time in production lines

MFG is a function of manufacturing tests to measure the TX and RX performances of DUT simultaneously; power measurement

for TX and sensitivity measurement for RX respectively.

Basically manufacturing test of LoRa products should be performed in non-signaling mode because of two reasons; test time and

a type of DUT. Testing in signaling mode requires much longer test time caused by the limitation of LoRa communication

technology. Testing in non-signaling mode does not concern about a type of DUT, in other words, either an End-device or a

Gateway can be tested under the same test concept.

STEP 1

te the test with START_FLAG

STEP 2

interval

Send the LoRa test packet (1)

interval

Send the LoRa test packet (2)

Send the LoRa test packet (3)

.
.
.

Send the LoRa test packet (N)

interval

wait time
> 500ms

Test Procedure for MFG Test

PROTOCOL RF

NST_MFG

MODE LORA

NETWORK
BW 125
SF

PREAMBLE_SIZE

REPEAT_NUM

INTERV AL

PUBLIC

POP_UP

PHY Protocol Parameters for MFG

$ Close the test with END_FLAG
) J
STEP 3
( N
Report the number of received packets (K)
i A
Report the number of received packets (K) t
i At
Report the number of received packets (K)
) J

DUT TX

DUT RX

DUT TX

Power On

DUT transmits START_FLAG

test packet
received
within TO?

DUT counts the number of packets
(k) that received successfully

Tester verdicts as FAIL
by report timeout

END_FLAG
received?

DUT transmits the report packet
(K value in payload)

4 N
I User's \

State Transition Diagram during MFG Test

NST_MFG

PREAMBLE_SIZE
REPEAT_NUM
INTERVAL

PROTOCOL

PER_CRITERIA

POW_CRITERIA_UPPER
POW_CRITERIA_LOWER
TIME_OUT

0.001 "1

Users’ Criteria for MFG
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PC Software

This PC application provides a variety of special measurement functions such as LoRa pre-certificaion test, perfor-
mance measurement, link message logging and DUT control. The RWC5020B automatically measures specified
characteristics such as the PER of the DUT, obtains data such as link messages or measurement data according to

the LoRa Alliance standard, and summarizes and creates the report in one click.

mm : LoRaWAN At
SETUP  ABOUT PRE-CERTIFICATION - EU_868 V1.5

REPORT PATH
FILE NAVIE

TIME Estimated Elapsed

Total
curr-tem

CERTIFICATION

Us 915 4 [ILoRa Alliance Conformance Test (EU) A ITEMS VERDICT
[A1 Test Mode Activation TTest PASS
A 923 1.1 Test Mode Activation 1.1 Test Mode Activation
Test Application Functionality 2 Test Application Functionality PASS
1 Test Echo Servie
2 Test Downlink Counter
3 Over The Air Activation
1 Over The AT Activation
2 Packet Error Rate RX2 default DR

1 Packet Error Rate
5 Crypt

5.1 AES Encryption

5.2 invalid Message Integrity Code
 Downlink Window Timing

6.1 Test RX1 Downlink at +20us

6.2 Test RX2 Downlink at +20us

6.3 Test RX1 Downlink at-20us

6.4 Test RX2 Downlink at -20us

LORA CERTIFICATION TEST SUMMARY (EU V1.5)

Selected:s9 skip

SUB VERDICT

1 Packet Error Rate

1 AES Encryption
2 Invalid Message Integrity Code
Downlink Window Timing
1Test RX1 Downlink at +20us
2Test RX2 Downlink at +20us
3Test RX1 Downlink at-20us
.4 Test RX2 Downlink at -20us
me Sequence Number
1 Uplink Sequence Number is Incrementing
2 End node Rejects a Frame with Decreasing Sequence Counter v

71 Uplink Sequence Number is g
7.2 End node Rejects a Frame with Decreasing Sequence Counter
8 DevStatusReq MAC Command

Test Parameters  [1Test Mode Activation 072 Detau
Add raw data {1 Test Mode Actvation] PATHLOSS] = | Defeute CLEAR MON MSG

CLEAR SPY MSG

TestOpt DR SAVE SPY MSG

[TEsT TIME] Begin

liew Remote Message e

RWC20204 - NOT CONNECTED Jl DUT Monitor |piaetd

FH RedwoodComm - LoRawaN A
PROJECT  SETUP  ABOUT PERFORMANCE - PER & TxPow : 1.0.2

REPORT PATH
FILE NAVE

= .
L' REATE REPORT | | [}

TIME Estimated Elapsed
U, OPENREPORT T

LORacERTIFICATION =4\ LINKANALYZER =L utumes

PERFORMANCE CONFIG wxi [ Rz Receiver Sensitivity Test 1R
PER & POWER SENSITIVITY AND TX POWER TEST TEST CONDITIONS. DEFAULT mo
PER USING RXL WINDOW
18T o TESTPARAMETERS  (RX1)
[ PER USING RX2 WINDOW
NON-REGRESS [ T poweR TEsT - smRr [+]  stop [ JemeRial+
oo [1320] - 1802
TEST ITEM
or1 [128.02] ~ 13302
DR WITH RX1 WINDOW Py
or2 [12702] ~ 1102 o8- B¢
[ ore_srazesrzs
[0 or1_sFaiginzs oms | 12503 - -190fF LL
[ ore_sr1eeuzs DRe (12207 - BT PER USING RX1 WINDOW : PASS ~
[ ora_sromas - 8 Start | Step | Stop | Target | #pkt | Criteria | Result Verdict
[ ore_sresu1zs DR |-119.0/= e DRO am0 | 10 1410 01 wo | a3 1380/0.050_| PAss
[ ors_seamutas oRs [ 11502 - “1s0[z DR1 4290 | 10 | a0 | o1 ©o0 | 13 3600100 | Pass
I bRy [10002] - “ws0s Rz | a0 | 10 | amo | os w00 | an zmofo0ms | pass
0 or_roxso & = 083 a0 | 10 | a0 | o1 @0 | 1 1300/0.000 | PAss
- DR G20 | 10 | amo | oa 00 | a2 1280/0.050 | pass
STEP  #POW  #PKT PATHLOSS
DR WITH RX2 WINDOW 1 oE [ aF [ o= RS G150 | 10 | amoe | oa w0 |z 250/0.066 | PAss
[ ore_seazmias = = = = DR6 150 | 10 | amo | ot g0 | a1 1210/0.033 | PASS
[ oRa_sraiewzs TARGET PER | 0.10[% DR7 000 | 10 | oo | oa w0 | a0 1090/0.000 | Pass
[ ora_sra0mnas 765432 PER USING RX2 WINDOW : PASS
TARGET CHVMASK
. [ oR3_sramnzs R Start | Step | Stop | Target | #pkt | Criteria | Result Verdict
’:l‘;: ENG REVICETE [ ore_sraswizs SCENARIO  [CERTLECHO  « DRO 320 | 10 200 | o1 s00 | a3 13800000 | PAss
[ os_sF7eunzs PAYLOAD SIZE % = DR1 a0 | 10 | a0 | o1 ©0 | a1 36000033 | PAss
[ ors_seeuase L2 oR2 q280 | 10 | 4o | o1 @0 | am 3300033 | eass
B [0 or_rekse Report Option DR3 a0 | 10 | a0 | o1 ®0 | 130000016 | FASS
R DR G20 | 10 | amo | oa 00 | a2 28000016 | pass
how Link message during test
085 d150 | 1o | a0 | o1 w0 | 1 25000016 | FAss
Paste tested Image after test e Tara T an Forr ) Cyem mem P 4
[TEST TIME] Begin
[] View Remote Message | CLEAR MON MSG Tt

L oRa Pre-certification
Tests

It provides each regional
pre-certification test which

follows the procedures in
LoRaWAN Specification.

JodaJ indinQ

(D)

TX/RX Performance
Tests

It provides fully automated RF
performance measurement
functions such as TX Power
and RX sensitivity.

Ethernet
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PC Software

Payload Editor

You can transmit any type of LoRa MAC commands defined in LoRa protocol.

SETUP  ABOUT LINK ANALYZER 1.0.2

PROJECT IO REPORT PATH

DUT TYPE : END DEVICE TEST/ LoRaWAN - 102/ REGION - EU_666 / GLASS  Cass A UPDATE FCNT [+ Pow Time DEL Fent Dl comenTs

MAC COMMAND (PAYLOAD) (] User Defined - 3 5 Dataup ayteten-16
s 0.0 1 sctivatem

Dicounter(e) ant-o

Devstatusteq

] 1
SET [DEVICE_STATUS v LinkiDRReq Fow=1,DR=8, Nask
o

RYParansetreq RXIDROFFset-0, %
{Devstatusns Battery=252, 5
{Linkaorans} Pou=1, DR-1, M2

RXIDROFFset 1,
LinkADRReq Parameters

Dlcounter(2)
Dlcounter(2)
Dlcounter(2)
Dlcounter(2)
DlCounter(2)
olcounter(2)

o [Ivcaonwea o] on [rasmeim o] morow | 1] nemeas

MASK_CTRL 5 CH_MASKOx

RX_PARAN_SETUP Parameters

SET [RX_PARAM_SETUP |  RXI_DRLOFF o RX2_FREQ 866550f5
RGO [DRO_SFI28W12s

scripTeoimor [ I EG oo | ot | s | T- save) | Loap

= demo_WMAC_Script_Proc_1
UNCONFIRNED| PAYLOD] 60
DEVICE_STATUS

analyzer function.

Link Analyzer

You can gether and save all

e : protocol messages with link

Dlcounter(2)

0000000000000 0TTD0

3
|con :proTocoL :aTEMAY_cT

lace:
CLEARSPY MSG | |exec:vmc:run
lack.

SAVE SPY MSG

RX2_FREQUENCY 866550 TINE] Begin

Finish

liew Remote Message

RWC20204 - NOT CONNECTED Ji] DUT Monitor | lacd

Script Editor

You can add, remove or edit MAC command even multi-commands as you wish.

Manufacturing Tests

— —_— It provides Non-signaling
functions such as TX/RX/MFG
Test for fast manufacturing

LoRacerriication | [ gl sesrorvance | [ =2, unanavzen B

SCR CAPTURE SEQ TIME DATA POW PER VERDICT TeStS .
TESTERCTRL B b
our e | = User can measure TX power

Initiate ) our sy TG

SIER2

and RX sensitivity simulta-

Sendhe o st ke v

Sendie Lok st pcke 2 T

Sandthe Lod test packet (3 —

neously using MFG function

Count ) DT owtsthe st o pates

: ( ) it e el
Sendithe LoRa test packet (N) v

Closethe et wth €80, G

on the production line.

L
b T
S > sttms. - Aot fimpont
[ —
o e enetpres 10| Y
- of recewed packets (K) ot o/

Reportine e

Ethernet

[rcx
CLEARMON MISG | (A€ e
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RWC50208B

1 Example Test Setup

Structure of automated PC software
and example of test setup

&
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Specifications 1

Specifications

Frequency Range: 400MHz ~ 510MHz, 862MHz ~ 960MHz
Resolution: 100Hz
Stability vs. +25C: +0.5ppm standard
Stability vs. Aging: +1ppm/1st year

Output Level Range: 0dBm ~ -150dBm
Resolution: 0.1dB
Accuracy: £1dB
Impedance: 50Q

Input Level +30dBm ~ -80dBm for Power Measurement
+30dBm ~ -50dBm for Frequency Measurement

Measurement Accuracy +1dB for Power
+1KHz for Frequency (Single Tone)

VSWR Better than 1:1.5

External Frequency Reference Frequency: 10MHz
Power Range: 0OdBm ~ +20dBm

Remote Programming Ports RJ45(Ethernet)
RS-232C

Miscellaneous Operating temperature: 5 ~ 40T
Line Voltage: 100 to 240 VAC, 50/60Hz
Dimension: 250(w) x 110(h) x 348(d) mm
Weight: 5kg

Order code (for RWC5020B LoRaWAN Tester)

(O €5020B-00 EDT+GWT+NST () 05020B-01 LoRaWAN Pre-Certification Test EU Option

(O €5020B-01 EDT+GWT (O 05020B-03 LoRaWAN Pre-Certification Test US/CA Option

(O €5020B-02 NST (O 05020B-04 LoRaWAN Pre-Certification Test AS Option

(0 €5020B-03 EDT (0 05020B-05 LoRaWAN Pre-Certification Test KR Option

(O €5020B-04 GWT (O 05020B-06 LoRaWAN Pre-Certification Test IN Option

(O €5020B-05 EDT+NST (O 05020B-95 Eextra Hardware Warranty Option

(0 C5020B-06 GWT+NST () 05020B-99 Maintenance option for software and firmware upgrade

Each option can be purchased later as an upgrade method.



RWC2020A

1 Key Features

RWC2020A is an interference generator being
able to be used for the purpose of various tests RWC2020A
or measurements, e.g. the Listen Before Talk Interference Generator

(LBT) test, the Gateway Non-regression tests,
the Intermodulation Immunity test and so on.
It can generate up to eight multi-tone signals
with different output levels per each tone for

the LBT test and two tones of up to 20MHz AN REF:-80.0dBm _ -79.0 @900.600 RF oUT 500

%

distant for the Intermodulation Immunity test. A P
It also can generate a single tone with phase B
noise of high performance for the Gateway
Non-regression tests.

RWC2020A

RWC2020A shall be connected to RWC5020B via RS-232C for control and setup of the full automation tests.

LBT Test

Listen Before Talk (LBT) is a technique that device enters RX mode and senses the interference signal level before it
starts a transmission. It is used to prevent interference or collision between devices that use common frequency
bands. RWC2020A provides a perfect solution to verify LBT functionality of DUT, gateways or end-devices, as a
supplementary equipment synchronized with RWC5020A. It generates up to eight interference signals to occupy
frequency bands. The interference signal level, the number of channels, and channel frequencies are editable through
RWC5020B LoRaWAN tester GUI or PC software.

DUT(End-Device or Gateway)
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Key Features 3

CW Interferer Immunity Test

The CW Interferer Immunity Test and Intermodulation Immunity Test which are ones of the Gateway Non-regression
tests require CW interference signals with high performance phase noise.
RWC2020A generates a single-tone or dual-tone interference signal for those tests.

Eﬁ’emet

£t hemet

Specifications

Frequency Range : 400MHz ~ 1000MHz
Resolution : 100Hz
Accuracy : +2ppm/year@operating temperature

Output Level Range : -10dBm ~ -100dBm
Resolution : 0.1dB
Accuracy : +1dB

RF Characteristics Phase Noise (Single tone mode) :
-103dBc@1kHz / -110dBc@10kHz / -110dBc@100kHz /-138dBc@1MHz
VSWR : Better than 1:1.5
Impedance : 50Q

Remote Interface RS-232C

Miscellaneous Operating temperature : 5 ~ 40T
Input: DC 12V, 3A
Dimension : 166(w) x 50(h) x 194(d) mm
Weight : 950g
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