v
\ \

ﬂﬂdlﬂﬂﬂdComm

TEST SOLUTION
for LoORaWAN?®

RedwoodComm is a leading company for development of wireless communication test solutions.
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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RWC50208B

Overview

RWC5020B

|
b Dedwoodconn

RWC5020B N
Tester for LoORaWAN

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 the LoRa Alliance

LoRaWAN® Compliance

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

protocol specification

RWC5020B pre-certification test is recommended for the purpose of pre-qualification. Some of the 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

LoRaWAN® Specification 1.0.2:

o LoRaWANZ® European EU 863-870MHz Region End Device Certification Requirements
o LoRaWANZ® US + Canada 902-928MHz Region End Device Certification Requirements
o LoRaWAN® Asia AS 923MHz Region End Device Certification Requirements

o LoRaWAN® South Korea 920-923MHz Region End Device Certification Requirements
o LoRaWANE® India IN865-867MHz Region End Device Certification Requirements

LoRaWAN® Specification 1.0.4:

0 LW1.0.4 End Device Certification Requirement for All Regions

o Supported Regions: EU863-870, US902-928, AS923-1, AS923-2, AS923-3, AS923-4, KR920-923, IN865-867,
AU915-928, RU864-870, and EU433

Supported LoRaWAN® Protocol
o Compatible with LoRaWAN® version of V1.0.2, 1.0.3, 1.0.4 and V1.1.0
o Class A/B/C

Supported LoRaWAN® Region
EU 868 // EU 433 // US 915 // AU 915 // CN 470 // KR 920 // AS 923 // IN 865 // RU 864



RWC50208B

Key Features

Key Features

3 main operational modes

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.

e END DEVICE TEST
up! ((( ))) E DT

Downlink msg

Link Analyzer | Power Measure CH/TIME | Receiver Sensitivity

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.

/(\) GATEWAY TEST GWT

link Msg
Dot Link Analyzer | Power Measure CH/TIME | Receiver Sensitivity

NON-SIGNALING TEST NST

This is a menu for generating a continuous

LoRa
FSK waveform signal or a LoRa test frame and measuring the power and
cwW frequency of DUT signal.

Signal Generator | Signal Analyzer | MFG

Protocol & Functional Test

o Support of LoRaWAN® Pre-Certification Tests for all regions

o Scenarios for transmission of MAC commands and user application data
o FUQTA Test with user firmware binaries

RF Test Solutions

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

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

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

Manufacturing Test Solutions

o Signal Generator and Signal Analyzer

o Frequency Measurement Function

o Separate TX/RX Tests with DUT controls — power, frequency and sensitivity
o Simultaneous TX/RX Tests (MFG) without wired DUT controls



RWC50208B

Key Features / Signaling Test

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.

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

0 Message type selection: confirmed or unconfirmed

o User defined message: editable payload data and port field

Power Measure CH/TIME

Continuously monitoring TX power of DUT

with respect to channels and data rates(SF)
RWC50208B provides a function of Power vs. Channel/Time
measurement for EDT and GWT. It helps to create a link
between RWC5020B and an End Device (or Gateway/Server)
Under Test and to measure the received power with RF
channels or respect to data rates.

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 at 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

immediately after DUT does not function properly to find the

minimum sensitivity level.

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

END DEVICE TEST EU_868 / V103 /B 100)(ETH)(MD;
L CHDR SF BW Pow | Time FCnt AckPort M dwell .
: Link
125: -29.4 | REF - i 0 =i :1482 Join-request Analyzer

D 0012 125 -100 e eem 00 - - 11155 Join-aceept

Uil 0:12:125 -29.3 ' 11.5s :0000: 0 (000 U :1155 DeviceTimeReq Power
GATEWAY TEST EU_868 / V103 /B 160)ETHMD) Measure
L CHDR SF FCnt AckPort M dwell ‘ “ 0

Link

uo 12 -10.0 - === - 1482 Join-request Analyzer RECEier
D:0:0:12 Crk Jp I E === {0 - - {1155 Join-accept A Sensitivity
Ui 1:0 12125 -100 11.7s (0000 0 (000 U 1155 DeviceTimeReq Power
D:i1:0:12:125;-29.1 ; - 0000: 0 :000: U 1318 DeviceTimeAns Measure
DiBi3:i9 125 -29.9 | «weeee wess 10 i == i - {152 Beacon CH TIME
U 2 0 12125 -100 66.8s 0001 0 000 U 1155 q
Di2i0i12{125 291 | ----- 0001 0 (000 U 1155 PingSlotinfoAns Receiver |oamaa——
U 1 0 12 125 -100 635s 0002 0 000 C 1155 LinkCheckReq Sensitivity
D:i1:0:12:125;-29.1 ; - 0002 1 {000 U {1155 LinkCheckAns
DE B39 11251 -29.9 { eeneen === {0 {--i-i152 :Beacon
offset=368, Nb=8, period=512, accuracy=4294967ms

I I I I

k = 1 | 1y
I T
Link Analyzer in EDT/GWT

END DEVICE TEST EU_868 / V103 / A

100)ETH)(LO) CAP;

Power vs. Channel Measurement .
DICounter(0) : FCNT0053, CHO3, -11.7dBm, SF12, CR_4_5 Analyzer
Power
GATEWAY TEST EU_868 / V103 / A 100)(ETH)(MD) Measure
- CH TIME
Power vs. Time Measurement Link —
NoPayload : FCNT006B, CHO04, -29.3dBm, SF7, CR_4_5 .
25 Analyzer Receiver
-26 Sensitivity
s 2
3 ::g Power
i Measure
g ':; cH TIME
Q 33
34 . |
-35 Receiver . .
TIME Sensitivity
ALL | SF7 SF8 SF9 | SF10 | SF11 | sF12
N 131 23 21 25 21 20 21
Pmax | -292 | -293 | -293 | -292 | -292 | -293 | -293
Pavg | -293 | -294 | -293 | -293 | -293 | -293 | -294
Pmin | -295 | -295 | -295 | -295 | -295 | -295 | -295

I T
Power Measure CH/TIME in EDT/GWT

GATEWAY TEST

EU_868 / V1.03 / A

Receiver Sensitivity Test

100)ETH)(LO CAP)

Link
Sens. Level: -136.0 dBm, PER: 0.033 Analyzer
[DRO_SF12BW125] -135.0dBm : PER = 0.000
! Power
END DEVICE TEST EU_868 / V1.03 / A 100)ETHILO car Measure
Receiver Sensitivity Test _— i T
Sens. Level: -135.0 dBm, PER: 0.033 Analyzer Receiver
[RX1,DRO_SF12BW125] -135.0dBm : PER = 0.033 Sensitivity
1.0
(5] Power
o8
0.7 Measure
1 i cH TIME
% 04
o Receiver e |
01 Sensitivity
00le— o o ——o—o—F

-130 -131 -132 -133 -134 -135 136 -137 -138 -139 -140

POWER {dBm)
SCENARIO || PKT_NUM START STOP STEP TARGET
ECHO 60 -130.0dBm || -140.0dBm 1.0dB 0.100

T I W T
Receiver Sensitivity Test in EDT/GWT




RWC50208B

Key Features / Non-signaling Test

Signal Generator
Transmitting LoRa test frames/CW

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

DUT’s RX Performance Test

o Set the DUT to always listen the pre-defined packet
o Tester transmits pre-defined number of packets
o DUT needs to calculate PER by itself

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 or FSK frame.
Additionally TX power and frequency of DUT is measured in
LoRa or CW mode.

DUT’s TX Performance Test

o Set the DUT to always transmit the pre-defined packet
o Tester measures TX power and CW frequency

MFG

Speeding up the test 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.

FUNCTIONAL TEST - MFG

cermrcanion| | peseormance || (£ une anacaen

e rerone |75, omennerons
n [>T L isve | e § ‘QUICK MEASUREMENT USING MFG SCENARIO
T e | - O o o veow
oo w00
= B ww2  sesow 85 0w pass
1 omz sewon &5 oo pass

sma 00000
NsTsA pami0ss 0 L
mrmoan Preiie wow |

2 o2 selaton 85 oo pass

FUOTATEST

PeR cRERA

NON-SIGNALING TEST (100)ETH/(MD)

Time dwell

SEQ SF BW Pow

Signal
0000 7 125 -60.0 0100s 51 00 01 02 03 04 05 06 07 08 09 Ganerator
0001; 7 1255 -60.0 ;0.1005‘ 51 /00 01 02 03 04 05 06 07 08 09
Signal
Analyzer

PROTOCOL RF

NST_TX

[ mopuLaTion
. NETWORK

- TX_POLARITY

- SF SF7

- BW 125 KHz

44444 R 45

O PACKET

LORA ]
PUBLIC
NORMAL

MFG

LINK: Running

POPUP

RX Test in NST

NST_RX PROTOCOL

MODULATION

NON-SIGNALING TEST 100)ETH(LO)

Time dwell Data

SEQ SF BW Pow ¥
Signal

0005 7 125: -9.6 ' 4.90s | 51 (00 00 00 00 00 00 00 00 00 00 Generator

0006 7 125 -9.6 | 010s 51 |00 00 00 00 00 00 00 00 00 00

0007 7 125 -96  010s 51 |00 00 00 00 00 00 00 00 00 00

0008 7 1125 -95 | 010s 51 |00 00 00 00 00 00 00 00 00 00 Signal i KHz
0009: 7 .125 -96 :0.10s . 51 (00 00 00 00 00 00 00 00 00 00 Analyzer

0001 -- =} 293 | eeeeee - {CW Freq=868.2999MHz

0002 - 94 | e - |CW Freq=868.2998MHz -
0003 -- | 5], || e - CW Freq=868.2998MHz LAY
0004 -- i =94 | eeeeee - {CW Freq=868.2998MHz

0005 = | === | -9.4 | =e-eee - (CW Freq=868.2998MHz

POW dBm; MAX: -9.3 AVG: -9.4 MIN: -9.4

FREQ(MHz) MAX: 868.2999 AVG: 868.2998  MIN: 868.2998

ECETN I N . T
TX Test in NST

Y]
STEP 1
" N
L J
STEP 2
r N
A Send the LoRa test packet (1)
interval Send the LoRa test packet (2)
interval Send the LoRa test packet 3)
.
Send the LoRa test packet (N)
interval $ Close the test with END_FLAG
i J
wait time
STEP 3 > 500ms
" N
Report the number of received packets (K) A
ber of received packets (K)
Report the number At
ber of received packets (K)
Report the numbe
e— v,

MFG Test Procedure




RWC50208B

Key Features / PC Software

PC Software

This PC application provides a variety of special measurement functions such as LoRaWAN pre-certification test,
RF performance 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.

( ) Structure of automated
PC software and example
(( )) of test setup
) RF Cable Ethernet
> ((( ))) o Link Analyzing
3 o TX Power Test
S — o RX Sensitivity Test
L
 U-Nl-----r serialport | | €MD Mapper buT LoRaWAN Tester o Fast Test for MFG
2 Sousiells Controller o Pre-Certification Test
E OR o GW Non-regression
= Test
(@]
S ((( ))) o o FUOTA Test
O are
§ Server fuction =~ Gateway Application q LBT Test
= BT B Controller Core
3 Ethernet
o P

Anechoic Chamber or
Shielding Enclosure

PC Application Program

PRE-CERTIFICATION - EU_868

B[ rerortea \oem
FILE NAME

LORA CERTIFICATION TEST SUMMARY (ALL V1.0.0)

REGION : EU_868 .

SUB VERDICT

L, OPEN REPORT

skip

CERTIFICATION

AL

Selected:0

4 |CJLoRa Alliance Conformance Test (EU_868) ~

VERDICT
PASS

TEMS
1 Activation Pre-test

1.1 DUT Pre-condition Activation
20w n

PASS

r the Air Activatior PASS

PASS

Pre-Join Behaviour
1.2 For Dynamic Channel (DC) plan devices
b For Fixed
Join-Accept with

PASS
annel (FC) plan devices NOTTESTED
PASS
PASS

PASS

PASS

NOTTESTED
NOTTESTED

NOTTESTED

PASS

scae [ 10 [+
CLEAR MSG

SPY MESSAGE

- SPY MSG (Max. 300 Lines)

R

LoRaWAN

Pre-certification Tests
It provides each regional
pre-certification test which
follows the procedures in
LoRaWAN Specification

)
L)
)
) ——

r 1odas 3ndino

.doc




RWC50208B

Key Features / PC Software

F RedwoodComm: LoRaWAN Autatest

PROJECT  SETUP  UTILITY  ABOUT PERFORMANCE - PER & TxPow : 1.0.2 . 0 T
PATH

FILE NAME

voa comnrcanon | |2 (R | -~ ez || =5_runcrons |1 [l sonr |, orenserons It provides fully automated
I (O - N || ([ o sormv o X RF performance measurement
PER & POWER SENSITIVITY AND TX POWER - TABLE TEST CONDITIONS DEFAULT R0 =
B functi hasTXP
L ——— ¢ ! g unctions such as ower,
] PER USING RX2 WINDOW | [ =
) TX POWER S FREQTEST staRT [+]  stop [ lcrmeRial+ /
L= s ‘ / g CW Frequency and RX
Tesiom /
Rt | 429012 - [ 1380 | 1302 ] ..
pr—
‘ [ sensitivity
f—— (7]
[ ora_sFa DR4 | 12202 1310 1260 3 PER USING RX1 WINDOW : PASS ~
0 ora_sromunzs ons [1159 1280 | 1230 OR Start | step | Stop #kt_| Criteria_|_Result Verdict
[ ore_srseazs oR0 320 | 10 | aeo | o1 o0 | 36 “3sofooee | A
[ ors_sF7emazs DR6 | -1150:% 1240 118013 DR1 1290 10 1380 01 300 133 135.0/0.000 PASS
[ or7_rskse DR3 1250 | 10 1340 o1 300 ) 1310/0066 | Pass
0 o stumaz e o6 | s | io [ ases [ o1 [0 [ a1 | tmonoss [ e |
[ os1._sFumuzs = oR7 100 | 10 1000 | o1 300 | 103 1080/0.066 | PAss
H oR3_SFomNIZS TARGET CH MASK 0 PER USING RX2 WINDOW : PASS
o " yim—— RN i b DRO 1320 10 1410 0.1 10 -139.0/0.000 PASS
[ ors_srrmazs PAYLOAD SIZE 16 2 DRL 1250 | 10 1350 01 10
MODE END DEVICET Ef’“z‘”“--“e oR2 1280 | 10 1370 | o1 10
CLASS Cla: OR7_Fskse OPTION DR3 125.0 10 1340 01 10
i T e T Ethernet
SCENARIO CERTI_DL_CW} “

Payload Editor

Any type of LoRa MAC commands defined in LoRa protocol can be transmitted

FF] Re IwoodComm: LoRaWAN Autotest Vers
PROJECT  SETUP  UTILITY  ABOUT LINK ANALYZER 1.0.2

'DUT NAME REPORT PATH
FILE NAME

LINK MESSAGE [ Ciearefore Dump [ Show rawdata | save wsc

rvootoror B 5§ mE |
END DEVICE TEST / LoRaWAN : 1.0.2 / EU_868 / CLASS A/ Pow Time DEL FCnt Adr Ack FP AAR 8 Port M Dwell
MAC COMMAND (PAYLOAD)  [] USER DEFINED

150 - 000
-1 eeee

1155

1482

1
10 @ 1155
1 o

1

[ seT [pevice_staTus < Pows1,08=2, Mask
RXIDROFFsete, R

ttery-254, N

RODROFFsetel,
LinkADRReq Parameters

1en . 1o
4 sET |UNK_ADR_REQ v DR |DR3_SF9BW125 12/ NB_TRANS 1} 10 12 s i 1185
MASRTRE - CH_MASK 0x b 10 12 2 9006 1 @ e o 1155
RICPARAM_SETUP Parameters 102 - RO |nk An al zer
O ser |RX_PARAM_SETUP v RX1_DR_OFF o2 RX2_FREQ 869.525 1% H 0 . - 10 4% s
- P ien 2 o 18 e s
. 3 o ie e A
: H - ie o s protocol messages wit
: wisie Se s Ink analyzer function can be

captured and saved

[ View Remote Message | CLeAR MON MsG

DUT PORT

[ [RWC2020A : NOT CONNECTED

Add, remove or edit MAC command scenarios as needed



RWC50208B

Key Features / FUOTA Test

FUOTA Test

RWC5020B/M provides two kinds of FUOTA test function; one is Unicast Method which just uses data
fragmentation to send user’s firmware file, and the other is Multicast Method which uses Clock synchronization,
Multicast, and Data fragmentation. The System block diagram is as follows.

<«—» |Interface in-scope for TC/FUOTA WG

<+ — — —» |nterface out-scope for TC/FUOTA WG
Secure BootlLoader App Stack PC Application Software
User Application “- t+----- - User Application
Firmware Firmware Management < B> Firmware Management
Update Agent
(FUA)

RWC5020 LoRaWAN Tester

Clock Clock

Mcast Frag S L . Mcast Frag S
File Distribution Client (FDC) File Distribution Server (FDS)

Mcast Management
LoRaWAN < LoRaWAN
End -Device (Dev) RedwoodComm Test System

Users can load the firmware

binary flle fOI’ FUOTA test. T SETU A FUNCTIONAL TEST - FUOTA TEST
Fragmentation parameters as Limmcommcaron | g rovomene. | 2 v | oo
well as Multicast parameters [ runcrions | = :

e FUOTA PARAMETERS

are editable using this GUI. e W H e
Multicast function is optional. oo < o . i

CONFIG MULTICAST s
McGroupld [0 v - - v Datavoun

The clock Synchronization e B e 5 :
Mckey  0x[12345678901234567890123456789012 520 e T R
) : : -

-6 e U 1685 Datawp

function will be performed

o oes9 U 1ce6 pataup

automatically when Multicast

155 Datavon

function is selected. g : ; P——

Pass

AR MON MSG

— [Res0: ceaT:reason?
A

[FuoTA finished successfu
CLEAR SPYMSG | |exec:Link:sTOP

SAVE SPY MSG

View Remote Message

[ RWC2020A: NOT CONNECTED| [DUT PORT




RWC5020M/RWCS5021P

Key Features

RWC5020M
Tester for LoORaWAN

RWC5020M is a compact all-in-one tester for LoRa/LoRaWAN, which offers most of the industry-leading
features of RWC5020B at a very attractive price. It supports both engineering and manufacturing tests
with a single tester: RF Performance, LoRaWAN Pre-certification, Firmware Update Over The Air

(FUOTA), and more.

RWC5021P
Protocol Tester for LoRaWAN

AN,

STATUS s D Rp
e o o o
10) RF INOUT 500

+30dBm, 25VDC MAX

RWC5021P is a compact dongle-type tester for LoRaWAN® protocol analysis for end devices, providing
the pre-certification test function and link analyzer function that can be performed in signaling mode.
In the case of the precertification function, it follows the standardized procedure of the LoRaWAN®
specified by the LoRa Alliance®. In the case of the link analyzer, users can let RWC5021P communicate
with user’s DUT with MAC commands even with users’ defined commands or malfunctioned MAC
commands.

In order to use all dedicated functions, it must be connected with the RWC5020x PC software that will
help users test and debug users' devices by performing the pre-certification tests, as specified by the
LoRa Alliance®. It provides only End device test mode.



RWC5020B / RWC5020M / RWC5021P

Comparison

Stand-alone Capability
Exterior

Dimensions

Weight

Display

Front Keypad

Power Input

Control Interface
Frequency Bands

400MHz to 510MHz

862MHz to 960MHz
RF Power Level

Output Power

Input for Power Measurement

Input for Frequency Measurement
Operational Modes

End-device Test

Gateway Test

Non-signaling Test

RWC5020B
YES

250(w)x110(h)x348(d) mm
5 kg

5", 800x480, 16M color, TFT LCD

YES
100 to 240 VAC, 50/60Hz
Ethernet, RS-232C

Included
Included

0dBm to -150dBm
+30dBm to -80dBm
+30dBm to -50dBm

Selectable
Selectable

Included

Protocol Compliance Tests (end-device only)

LoRaWAN Pre-Certification Tests

Operator Pre-Certification Tests
RF Performance Tests

Receiver Sensitivity Test

Output Power Measurement

Carrier Frequency Measurement

LBT Test

Gateway Non-regression Test
Link Analyzer

Message Logging and Analysis

MAC Commands Transmission

Application/User Data Transmission

User Script Generation
Functionalities

FUOTA Test

Manufacturing Test (MFG/NST)

Optional
Optional

YES
YES
YES
YES (2020A required)
YES (2020A required partly)

YES
YES
YES
YES

YES
YES

Compatibility with 502x PC Application Software

Pre-Certification Test

RF Performance Test

Link Analyzer

Functions: NST, MFG, FUOTA

YES
YES
YES
YES

RWC5020M
NO

200(w)x70(h)x220(d) mm
2.2 kg
2.8", 256x64, 16 gray, OLED
NO
12V/3A VDC (AC/DC adapter)
Ethernet, RS-232C

Selectable by Band option

Selectable by Band option

0dBm to -150dBm
+30dBm to -80dBm
+30dBm to -50dBm

Selectable
Selectable

Selectable

Optional
Optional

YES
YES
YES
YES (2020A required)
YES (2020A required partly)

YES
YES
YES
YES

YES
YES

YES
YES
YES
YES

RWC5021P
NO

100(w)x30(h)x140(d) mm
0.5 kg
4 LED indicators
NO
5V/0.5A (USB-C)
Ethernet, USB-C (VCOM)

Selectable by Region option

Selectable by Region option

0dBm to -30dBm
+30dBm to -80dBm

Not available

Included
Not available

Not available

Optional
NO

NO
NO
NO
NO
NO

YES
YES
YES
YES

NO
NO

YES
NO
YES
NO



RWC2020A

Test System Integration 11

RWC2020A

Interference Generator

RWC2020A is an interference generator being able to be used for the purpose of various tests or measurements,
e.g. the Listen Before Talk (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 distant for the Intermodulation Immunity test.

It also can generate a single tone with phase noise of high performance for the Gateway Non-regression tests.
RWC2020A shall be connected to RWC5020x 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 RWC5020x. 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 the RWC5020B GUI or PC software.

DUT should follow

LBT AFA (Listen Before Talk
Adaptive Frequency Agility)
transmissions management

, \ﬁ;plitter

DUT(End-Device or Gateway)



RWC2020A

Test System Integration

Semtech’s Non-regression Tests for Gateway

RWC5020x provides the Semtech’s Non-regression tests for gateway performance. The application software will
manage RWC5020A/B/M and RWC2020A, and will internally run a simple network server function which can
communicate with a gateway under test via the JSON interface. It consists of TX output power measurement,
sensitivity, PER, RSSI, SNR, frequency error tolerance, and CW interferer/blocker immunity.

Ethe’net

o
™
» o
™y
™

0000484839
2000809

%2 @

Ethernet

Gateway

[ RedwoodComm : LoRaWAN Autotest( Version : 1.217 RWC5020M )

PROJECT SETUP  UTILTY  ABOUT PERFORMANCE - NON-REGRESSION OF GW

DUT NAME

LoRa cermiFication | | i FETRETIINTE /. UNKANALYZER 1 FUNCTIONS

PER & POWER TESTITEM [] TXOUT POWER MEASUREMENT
[ |PER/RSSI/SNR
LBT O sensimvity

REPORT PATH
FILE NAME

lj REATE REPORT

RESULT INFO : PER/RSSI/SNR
A Fisse
FREQUENCY | [ r2:8645 SF
[ F3:864.7

PROJECT
PATH

@ wet Fraquency O wrt s

TIME
O wert. Frequency and SF 5

Elapsed
OPEN REPORT O

GW IP

M teceno
DUT=demo PKT=1@ PLSize=16
F1:864.3

s |4 sf0
8 [ se11
sfs [ sF12

+ | PER vs. POWER

2019.01-3111:30:53

DuT=demo PKT=18 PLSize=l DuT=dems PKT=18 PLSizes:

NON-REGRESS

[J FREQUENCY ERROR TOLERANCE
[J CW INTERFERER IMMUNITY

FREQUENCY
904.3000 [=
[A|868.3000 [
868.5000 [2

PER/RSSI/SNR TEST PARAMETERS
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Gateway Test Guideline

Test System Integration

Gateway Test & Measurement Guidelines

The LoRa Alliance introduces the new guidelines for LoRaWAN gateways provide recommendations for what and
how to measure RF performance to standardize and accelerate deployments. As shown below, the RWC5020M/B
with RWC2020A forms the heart of a full recommended test set up. We can supply the individual testers stand
alone or as part of a full turn-key test solution. For the detailed information, please visit the LoRa Alliance at
https://lora-alliance.org/.

The list of test items include:
o Tx & Rx Operation and Survival with Open/Short Load
o Measured and Reported RF Transmit Power Relative to Transmit Power Setting
o Tx Conducted Emissions Out-of-Band
o Tx Intermodulation
o Tx Frequency Error
o Rx Sensitivity
o Rx Dynamic Range
o Rx In-Band Blocking/Selectivity
o Rx Out-of-Band Blocking/Selectivity
o Rx Intermodulation
o Cold Start
o Time Accuracy

Gateway Under Test

Ethernet @
e
Interference
Generator
- € | ANT
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https://lora-alliance.org/

RWC5020B / RWC5020M / RWC5021P / RWC2020A

Specifications

Frequency

Output Level

Input Level

Measurement Accuracy

VSWR

External Reference
Frequency Input

Remote
Programming Ports

Miscellaneous

Frequency

Output Level

Input Level

Measurement Accuracy

VSWR

Phase Noise
(Single tone mode)

Remote
Programming Ports

Miscellaneous

RWC5020B

¢ Range : 400MHz to 510MHz, 862MHz to 960MHz
¢ Resolution : 100Hz

o Stability vs. +25°C : +0.5ppm standard

e Stability vs. Aging : £1ppm/1st year

¢ Range : 0dBm to -150dBm
¢ Resolution : 0.1dB

e Accuracy : £1dB

e Impedance : 50Q

¢ +30dBm to -80dBm for Power Measurement
¢ +30dBm to -50dBm for Frequency Measurement

o +1dB for Power
e +1KHz for Frequency (Single Tone)

e Better than 1:1.5

¢ Frequency : 10MHz
* Power Range : 0dBm to +20dBm

¢ RJ45(Ethernet)
* RS-232C

e Operating Temperature : 5 to 40°C

e Line Voltage : 100 to 240 VAC, 50/60Hz

¢ Dimension : 250(w) x 110(h) x 348(d) mm
* Weight : 5kg

RWC5021P

¢ Range : 400MHz to 510MHz, 862MHz to 960MHz
¢ Resolution : 100Hz

o Stability vs. +25°C : £5 ppm

e Stability vs. Aging : £2.5ppm/year

¢ Range : 0dBm to -30dBm

e Resolution : 0.1dB

e Accuracy : £2dB

* Impedance : 50Q

¢ +30dBm to -80dBm for Power Measurement

e +3dB for Power

e Better than 1:1.5

N/A

e R145 (Ethernet)
* USB-C (VCOM)

o Operating Temperature : 5 to 40°C

o Input : 5V/0.5A (USB-C)

e Dimension : 100(w) x 30(h) x 140(d) mm
o Weight : 0.5kg

RWC5020M

e Operating Temperature : 5 to 40°C

e Input : 12V/3A VDC

e Dimension : 200(w) x 70(h) x 220(d) mm
e Weight : 2.2kg

RWC2020A

¢ Range : 400MHz to 1000MHz
e Resolution : 100Hz
e Accuracy : £2ppm/year @ operating temperature

¢ Range : -10dBm to -100dBm
e Resolution : 0.1dB

e Accuracy : +1dB

e Impedance : 50Q

N/A
N/A
e Better than 1:1.5

¢ -103dBc @ 1kHz

¢ -110dBc @ 10kHz
¢ -110dBc @ 100kHz
¢ -138dBc @ 1MHz

e RJ45 (Ethernet)
¢ RS-232C

¢ Operating Temperature : 5 to 40°C

e Input : 12V/3A VDC

¢ Dimension : 166(w) x 50(h) x 194(d) mm
e Weight : 0.95kg



RWC7100A

What’s New

RWC7100A
RF Shielding Enclosure

A triple contact shielding structure guarantees more than 100 dB isolation. The outstanding shielding
effectiveness over wide frequency range up to 6.4GHz ensures reliable environment for testing and
measuring wireless communication products that have excellent sensitivity performance.

Features

o Stable and outstanding shielding characteristics with the triple contact shielding structure
o Reliable radiation test environment with internal absorbers

o Convenient radiation test setup with antenna mountable on the lid

o Easy to replace shielding gaskets for maintenance

o Easy to mount / unmount 10 modules

Application Specification
LTE, NB-loT devices (700 MHz, 2-6 GHz) Sh|e|d|ng Effectiveness
LoRa, Sigfox devices (400 MHz, 900 MHz, 2.4 GHz) > 100 dB @ 400 MHz to 6.4 GHz

WiFi devices (2.4 GHz, 5.8-6.2 GHz)
Bluetooth devices (2.4 GHz)
GNSS devices (1.2-1.6 GHz)

Miscellaneous
Dimension W x D x H mm (inches)
Interior : 260 x 190 x 100 (10.2” x 7.5” x 3.9”)
Exterior : 355 x 270 x 185 (14” x 10.6” x 7.3"”)
Packing : 450 x 350 x 270 (17.7” x 13.8” x 10.6")
Weight
Product : approx. 8.5 kg
Packing : approx. 10.5 kg
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