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LoRaWAN
TEST SOLUTION

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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RWC5020M RWC2020A
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RWC50208B
LO Ra\/\/A N Teste r 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 the purpose of pre-qualification. Some of the 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

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

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

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

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

Supported LoRaWAN® Protocol

- Compatible with LoRaWAN version of V1.0.x and V1.1.x
- Class A/B/C
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Key Features

3 main operational modes

Uplink msg

Uplink msg

Downlink Msg

LoRa
FSK
cw

Protocol & Functional Test

END DEVICE TEST E DT

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.

Link Analyzer | Power Measure CH/TIME | Receiver Sensitivity

GATEWAY TEST G WT

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.

Link Analyzer | Power Measure CH/TIME | Receiver Sensitivity

NON-SIGNALING TEST NST

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

Signal Generator | Signal Analyzer | MFG

- Support of LoRaWAN Pre-Certification Tests - EU, US/CA, AS, KR and IN
- Scenarios for transmission of MAC commands and user 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, RXC 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 TX/RX Tests with DUT controls - power, frequency and sensitivity
- Simultaneous TX/RX Tests (MFG) without wired DUT controls
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O Key Features / Signaling Test

Link Analyzer

H H END DEVICE TEST EU_868 / V1.03 /B (10D)ETH(MD) CAP)
Analyzing frames for MAC/PHY analysi
ay g ames 1o C/ a ayS S L CHDR SF BW Pow | Time FCnt AckPort M dwell cMD s
. . . U0 012125 294 | REF | - [0 - | - 1482 Join- t
RW(C5020B provides a function of Link Analyzer for EDT and e s 01 i e e Lk . o
GWT. Link Analyzer in EDT (or GWT) helps to create a link e | Power
Measure
between RWC5020B and an End Device (or Gateway/Server) L CHDR SF FCnt AckPort M dwell cMD Link (|
U 0 012125 -100 REF - 0 -- - 1482 Join-request Analyzer .
Under Test and to analyze the protocol messages. DL T T ey 0 | 1155 soin-accept v S'::;et'i“’,?tfy
U 1 012 125 -100 11.7s 0000 0 000 U 1155 DeviceTimeReq fSo—
Di1i0i121125| 294 | < 0000 0 000 U 1318 DeviceTimeAns Mo
DiB 39 125|299 | < 0 - - 152 Beacon o Tme
MAC Command TeSt U 2 0 12 125 -100 66.8s 0001 O 000 U 1155 PingSlotinfoReq
. R R D:2 0{12/125 -291 | - 0001} 0 {000 U 11155 PingSlotinfoAns Receiver S
O MU't'ple MAC Commands Ina Smgle frame U 1 0 12125 -10.0  6.35s 0002 0 000 C 1155 LinkCheckReq Sensitivity
. . Di1i0i12{125} 294 | - 0002 1 000 U 1155 LinkCheckAns
O All MAC commands defined in LoRaWAN with D0 9 0 G w00 w10 - 152 Beacon
User‘conﬁgurable parameters offset=368, Nb=8, period=512, accuracy=4294967ms
%v_‘_w_‘_w_‘_v_‘_w_‘_w_‘_w_‘_'

O Field selection: frame payload or frame options [ cear  [TPmacsen | aciveed || LNk Rumning |
(O Message type selection: confirmed or unconfirmed Link Analyzer for EDT/GWT
(O User defined message: editable payload data and port field

Power Measure CH/TIME

Continuously monitoring TX power of DUT D CISTEE TN D ER A

CAP)

Power vs. Channel Measurement e
Wlth respect tO Channe|s and da‘ta ra-tes<8|:) DICounter(0) : FCNT0053, CHO3, -11.7dBm, SF12, CR_4_5 el
. . . Power
RWC5020B provides a function of Power vs. Channel/Time CTEAVATEST A AR I el
. . CH TIME
measurement for EDT and GWT. It helps to create a link Power vs. Time Measurement Link
. NoPayload : FCNT006B, CHO4, -29.3dBm, SF7, CR_4_5 Analyzer Raasiver
between RWC5020B and an End Device (or Gateway/Server) z 3 Sensitivity
E 4 |
Under Test and to measure the received power with RF 85 ‘ m—
x -30 !
w .31 v CH TIME
channels or respect to data rates. o i —
-34 }  —
-35 i Receiver e
(O Continuous monitoring of DUT'’s TX Power w.r.t. Channel TIME Sareiiiy
ALL SF7 SF8 SF9 SF10 SF11 SF12
(O Calculating the maximum/average/minimum values — —
Pavg -29.3 -29.4 -29.3 -29.3 -29.3 -29.3 -294
Pmin -295 -29.5 -295 -29.5 -295 -29.5 -295

T T I R KT
Power Measure CH/TIME for EDT/GWT

Receiver Sensitivity

Finding the minimum power level at which SALEWSIALES ELIDJER)A e MG |

Receiver Sensitivity Test e
DUT can receive frames from the Tester Sens. Levek; -136.0 dBm, PER: 0.033 Analyzer
[DRO_SF12BW125] -135.0dBm : PER = 0.000
. ege s . . . . | Power
Receiver Sensitivity is a function of testing the receiver perfor- T RN AIEY I Measure
. T TTEECTTCTEEEEEE el
mance of DUT. RWC5020B sweeps its power level from the start Receiver Sensitivity Test Link
. Sens. Level: -135.0 dBm, PER: 0.033 Analyzer Receiver
value to the stop value with the step value and checks whether » [RX1,DRo_SF128W125] -135.0d8m ; PER = 0.033 Sensitivity
. . . 0.9
DUT functions properly, and stops immediately after DUT does o | hower
. . e - 08 3 T
not function properly to find the minimum sensitivity level. o | ===
E': Receiver
(O Determine power range and step for testing 1 D S —— —
-130 -131 -132 -133 -134 -135 -136 -137 -138 -139 -140
(O The result value is the minimum power level at which DUT can ORI (Tl
SCENARIDHPKT_NUMH START H STOP H STEP H TARGET ‘
receive the Testel"’S frame ECHO 60 -130.0dBm || -140.0dBm 1.0dB 0.100

T I R R
Receiver Sensitivity Test for EDT/GWT
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Signal Generator

Transmiting 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.

NON-SIGNALING TEST

SEQ SF BW Pow | Time dwell Data q
Signal

0000: 7 1125 -60.0 :0.100s: 51 00 01 02 03 04 05 06 07 08 09

0001 7 {125 -60.0 0.100s: 51 00 01 02 03 04 05 06 07 08 09

Generator

Signal
Analyzer

RF

NST_TX PROTOCOL

[ mopuLaTion LORA J
- NETWORK PUBLIC
NORMAL
SF7
125 KHz

a_s
© PACKET

POPUP

MFG

TX_POLARITY

~ - LINK: Running

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

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.

e oo | |-, ovennerors

‘QUICK MEASUREMENT USING MG Scet

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.

NST_RX PROTOCOL

MODULATION

NON-SIGNALING TEST

(I0D)ETH(EO)

SEQ SF BW Pow | Time dwell Data .
Signal

00 00 00 00 00 00 00 00 00 00 Enreier
00 00 00 00 00 00 00 00 00 00

7 00 00 00 00 00 00 00 00 00 00

0008 7 125 -95 | 010s 51 00 00 00 00 00 00 00 00 00 00 Signal

0009 7 125 -9.6 | 010s: 51 ;00 00 00 00 00 00 00 00 00 00 Bralyzey
0001 - - -93 | e ~-- CW Freq=868.2999MHz
0002 - - | 94 | e - | CW Freq=868.2998MHz
0003 - | —  -93 - CW Freq=868.2998MHz
0004 - - | 94 - | CW Freq=868.2998MHz
0005 - - 94 | e - CW Freq=868.2998MHz

0005: 7 1125 -2.6 :4.90s : 5.
0006; 7 1125 -2.6 | 0.10s ; 5:
0007 125 -2.6 0.10s : 5

BB

B BB

POW(dBm) MAX: -9.3 AVG: -9.4 MIN: -9.4
FREQ({MHz) MAX: 868.2999 AVG: 868.2998 MIN: 868.2998

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

() ()

o]
| STEP 1
p )
Initiate the test with START_FLAG
L S
STEP 2
p )
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
L S
wait time
STEP 3 > 500ms
p N
Report the number of received packets () At
Report the number of received packets (K) At
ber of received packets (K)
Report the numbel
L Vv
| |

Test Procedure for MFG Test



PC Software

RWC50208B

Key Features / PC Software

This PC application provides a variety of special measurement functions such as LoORaWAN pre-certificaion test,
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.

Anechoic Chamber
or Shield Box

[ Redw m : LoRaW

PROJECT  SETUP.

‘CERTIFICATION

uso1s

st 308
Test Ot DR

UTILITY  ABOUT

Structure of automated
PC software and example

PC Application Program

PRE-CERTIFICATION - EU_868

REPORT PATH
FILE NAVE

FUNCTIONS 2L OPEN REPORT

START TEST

Selected:0

CONFIG

LORA CERTIFICATION TEST SUMMARY (EU Vl.5).

skip

v [JLoRa Alliance Conformance Test (EU) VERDICT SUBVERDICT
[]1 Test Mode Activation ot

a MAC command
[14 RXTimingSetupReq MAC command
[J15 LinkADRReq MAC command
[]16 Packet error rate RX1 Window
[]17 Packet error rate RX2 Window

PASS

PAsS

PAsS

PASS

PSS

52 Invalid Message Integrity Code
€ Downlink Window Tirming PASS
6.1 Test RX1 Downlink at +20us

Test Parameters (1 Test Mode Activation]

ParLoss | 00 3] | pEpauir CLEAR MON MiSG | [PECILTNKISTOR
Jack

CLEAR SPY MSG

SAVE SPY MSG

View Remote Message

[*J[RWC2020A NOT CONNECTED]| [DUT PORT

podal indinQ

[

O Link Analyzing

(O TX Power Test

(O RX Sensitivity Test

O Fast Test for MFG

O Pre-Certification Test

(O GW Non-regression Test
O FUOTA Test

O LBT Test

4 )
(( )) of test setup
) RF Cable Ethernet
=
g ()
:
w L DUT
A = i s e CMD Mapper DuT LoRaWAN Tester
Serial port
3 p Controller Controller
e OR
-~
S
o
2 ()
S Software
- Server fuction =~ Gateway Application
g - - - - - __ L Controller Core
= Ethernet
_ J

LoRaWAN
Pre-certification Tests
It provides each regional
pre-certification test which

follows the procedures in
LoRaWAN Specification.

(")

.doc



RWC50208B

Key Features / PC Software 7

PC Software

TX/BX Performance
FfEl RedwoodComm : LoRaWAN Autotest( Version 1.217 RWCS020M) »
PROJECT SETUP  UTILITY  ABOUT 0. T@StS

PROJECT REPORT PATH
PATH FILE NAVE

a2 1
” [ v | [ =5 1o | e It provides fully automated
LoRa CERTIFICATION ﬂ‘ PERFORMANCE LINK ANALYZER FUNCTIONS OPEN REPORT Total  03:22:37 rOVI eS u a u 0 a e
curritem
T [ - D RF performance measurement
PER & POWER SENSITIVITY AND TX POWER - TABLE ‘TEST CONDITIONS DEFAULT Ra 0 .
e functi has TX P
e —— unctions such as ower,
PER USING RK2 WINDOW
NON-REGRESS I ™ POWER & FREQTEST st (3] stop [<Jormemals CW F d RX
f— oo [532073] - 6072 requency an
o1 [1280F] - 30 .
DR WITH RX1 WINDOW
e o [0 - , sensitivity.
[ ora_seramiaas ors [1250f2] - 42502
O or2_sr1emi2s DRe [-12202] ~ 1260[% PER USING RX1 WINDOW : PASS o
0 ors_srsmnzs o e - = on Sart | step | stop | Torget | #pk | Griteris | mesuit Verdic
[ ore_srasunzs = = DRO 320 | 10 dae | o1 300 | a3 139000088 | pass
[ ors_se7mnzs oRe [1150(%] ~ 1180[ DR1_ | a0 | 10 | amo | oa 300 | am 3000000 | pass
[ ors_sramase ory [ 10005 - ETErS DR | wmo | 10 | amo | oa 300 | am 134000300 | pass
[ or7_rskse DR3. 250 | 10 1340 o1 300 | 129 131000066 | Pass
DR WITH RX2 WINDOW STEP  spOw  #PKT  PATHLOSS oRa | w220 [ 1o | amo | os 300 | 26 2800300 | pass
105 [ ] [ o] [ oo oRs | w0 | 1o | amo | o1 S0 | = o000 | pass
0O oro_srizznzs Ei— T oR6 | wiso | 1o | amo | os 300 | a1 008 | pass
[ or1_srusinas = DR7 000 | 10 a0e | o1 300 | 103 1080/0088 | pass
0 or2.seacsunzs TARGET CH MASK S PER USING RX2 WINDOW : PASS
[ ors_sosins DR Start Step Stop Target #Pkt Criteria Result Verdict
[ ore_sramiizs XD 0RO 10 | aee [ ox 20 | am 39000000 | pass
O ors_se7einzs PAYLOAD SIZE DRL 10 S0 | o1 10 33 13600000 | Pass
MoDE EN DEviCE TEST 0 ore semizse oR2 10 | amo | o1 10 | am “ias0p000 | pass
O or7_rskse OPTION RS 10 G340 | o1 10 28 13100000 | Pass Ethernet
REGION £U_855 SHOW GRAPH DRA 10 [ o | o1 10 | % “129.0/0000 | pass
Lorawar 102 E E E
SHOW LINK MESSAGE DURING TESTING DRS 10 1280 o1 10 122 125.0/0000 Phss v
scenanio cemm_ot_ow = = - == - -
[ View Remote Message | CLEAR MON MSG Tt

[7=J[RWC2020A: NOT CONNECTED]| [DUT PORT M Control DUT while test

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

[ Re fwoodComm : LoRaWAN Autot RWC5020M )
PROJECT  SETUP UTILITY  ABOUT LINK ANALYZER 1.0.2

PROJICT lora_demo, DUT NAME 'REPORT PATH
PATH e

R RATTIER =0 runcrions ClearBeforaDump [ Show raw data | SAVE MSG

PAYLOAD EDITOR [EED

END DEVICE TEST / LoRaWAN : 1.0.2 / EU_868 / CLASS A/ DEL FCnt Adr Ack FP AAR Dusel CONTENTS.

MAC COMMAND (PAYLOAD) (1] USER DEF INED w0 10 - o 1646 Datalp syteten.
oo 10 o - 15
o001 S e 1ass . coteo
i

1682

° 1 eeer
SET [DEVICE_STATUS. v

Pon=1,0R=0, sk
RXParanSetReq RXIDROFFset-0, |
{Devstatusans}  Battery-25a, Sn
LinkaDRAns Pow-1, DR-1, Ma
{Rxparamsetins} 3

LinkADRReq Parameters

SET [LINK_ADR_REQ.

DR [DR3SFBW12s | Txpow | 13] meeans [ 13

MASK_CTRL 05 cH_maskox | 7[5

RX_PARAM_SETUP Parameters

[ ser [Rcpamanses | RXLDRLOFF oF  rorea w5

RQDR  [DRO_SFI2BWIZS -

Link Analyzer
scurreoron [> L1 e EICAEEE  [EEIETH B All protocol messages with
i e : “E e link analyzer function can be

DEVICE_STATUS
- L1Nk_20R_Req

Er - captured and saved.

SOR_NB_TRANS 1

Y1 || | 03 View Remote Messsge | ciean mow msc

[F"J[RWC2020A: NOT CONNECTED| ~ [DUT PORT

Script Editor

Add, remove or edit MAC command scenarios as needed.
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FUOTA Test

RWC5020B 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

<+ — — —» |Interface out-scope for TC/FUOTA WG
Secure BootLoader App Stack PC Application Software
User Application - 1 ----- - User Application
Firmware Firmware Management Firmware Management
Update Agent
(FUA)

RWC5020 LoRaWAN Tester

Clock Clock

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

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

User can load the firmware
binary file for FUOTA test.

Fragmentation parameters as R

well as Multicast parameters

are editable using this GUI. o

Multicast function is optional. == e o ) B

The clock Synchronization orem— =

function will be performed - o S
automatically when Multicast N oo

function is selected. e s oy

CLEAR MON MSG

[FUOTA inished successfully
CLEAR SPYMSG | |Exec:Link:sTop

Jack
SAVE SPY MG

View Remote Message

[~ [RWC2020A  NOT CONNECTED| [DUT PORT




RWC5020M

What's New

RF IN/OUT 50Q

LIHK: RUNHING ACTIVATED

RwWC5020M LoRaWAN Tester

RWC5020M
LoRaWAN Tester

The RWC5020M is a compact all-in-one LoRa/LoRaWAN tester, 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.

RWC5020M

RWC5020B

Differences between
RWC5020M and RWC50208

Stand-alone Capability

Exterior

Frequency Bands

RF Power Level

NO

YES

* Dimension 200(w)x70(h)x220(d) mm 250(w)x110(h)x348(d) mm
" Weight 2.2 kg 5 kg
« Display 2.8", 256x64, 16 gray, OLED 5", 800x480, 16M color, TFT LCD

Front Keypad

Power Input

Control Interface

400MHz to 510MHz

862MHz to 960MHz

Output Power

Input for Power Measurement

Input for Frequency Measurement

NO

12V/3A VDC (AC/DC adapter provided)

Ethernet, RS-232C
Selectable
Selectable

0dBm to -150dBm

+30dBm to -80dBm
+30dBm to -50dBm

YES

100 to 240 VAC, 50/60Hz

Ethernet, RS-232C
Included
Included

0dBm to -150dBm

+30dBm to -80dBm
+30dBm to -50dBm

* End-device Test Selectable Selectable
Operational Modes = Gateway Test Selectable Selectable
= Non-signaling Test Selectable Included
Protocol Compliance Tests " LoRaWAN Pre-Certification Tests Optional Optional
(end-device only) = Operator Pre-Certification Tests Optional Optional
= Receiver Sensitivity Test YES YES
* Output Power Measurement YES YES
RF Performance Tests = Carrier Frequency Measurement YES YES

LBT Test

Gateway Non-regression Test

YES (2020A required)

YES (2020A required partly)

YES (2020A required)

YES (2020A required partly)

* Message Logging and Analysis YES YES

= MAC Commands Transmission YES YES
Link Analyzer o .

= Application/User Data Transmission YES YES

= User Script Generation YES YES

= FUOTA Test YES YES
Functionalities .

* Manufacturing Test (MFG) YES YES



RWC2020A

1 Test System Integration

REF:-80.0dBm -79.0 @900.600 RF OUT 500

- R R IR IR

a3 a1 @z B4 85  BE o7
RWC2020A S—

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
RWC5020B LoRaWAN tester GUI or PC software.

DUT should follow
LBT AFA (Listen Before Talk
Adaptive Frequency Agility)

transmissions management

DUT(End-Device or Gateway)
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Test System Integration 1 1

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 fuction 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.

Ehﬂhet

384889
20/800844 9

) 8.8.8.8 9
200004y

Al ((F9))

Gateway

oodComm : LoRaWAN Autotest( Version : 1.217 RW
T SETUP  UTILI PERFORMANCE - NON-REGRESSION OF GW
REPORT PATH

lﬁﬂanATE REPORT | || OPEN REPORT %w )

RESULT INFO - PER/RSSI/SNR
F18643 s77 [ s10 LeGEnD
FREQUENCY | [ rasees | 5F Sre [ 711 DUT=demo PKT-16 FLSizesie
TESTITEM [] TX OUT POWER MEASUREMENT :
P powen B mern S s 0 mesea o Zwm e
LBT [ sensiviry + | SNRvs. POWER OTedeno PKTe10 PLsizeei] o | PER v POWER WTadens PTcle Plsizesd
[ FREQUENCY ERROR TOLERANCE -

NON-REGRESS [ CW INTERFERER IMMUNITY

FREQUENCY [ SF7BW12S PATHLOSS
9043000 [ [] srsswazs
555.3000 1+ 0 sreBw12s
= (] sFioBw1zs TX INTERVAL
868.5000 [ [] SFL1BW125 02 [Hsec
[ sF12BwW125 -

40 [

PER/RSSI/SNR TEST PARAMETERS
# PACKET 0 £

POMER STEP 108
POLATITY  NORMAL

B 25 + | RSSI CH MEAN DUT=dens PXT=L2 PLSize-1{ + | RSSICH ERROR DUTedene PRT-L2 Pliizes
PAVLOAD STEE 16 Fliea r1:6a.3

s ALl es
DAL 6.2

PACKET DATA FROM GATEWAY Show Packets btw GW.

[ TesT conorTIon ]

DUT MANE :
TEST EQUIFMENT : RuCs@2EM
NUMEER OF PACKET 1
FOWER. STEF :

ELAPSED TIME : e0:00:00

[] view Remote Message

[ [RWC2020A - NOT CONNECTED| ~ [DUT PORT. M Control DUT while tast




12

RWC5020B / RWC5020M / RWC2020A

Specifications

Frequency

Output Level

Input Level

Measurement Accuracy

VSWR

External Reference
Frequency Input

Remote
Programming Ports

Miscellaneous

Frequency

Output Level

RF Characteristics

Remote
Programming Ports

Miscellaneous

Specifications

RWC5020B

RWC5020M

e Range : 400MHz to 510MHz, 862MHz to 960MHz

e Resolution : 100Hz
e Stability vs. +25°C : £ 0.5ppm standard
e Stability vs. Aging : £1ppm/1st year

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

e Accuracy : £1dB

e Impedance : 50Q

e +30dBm to 80dBm for Power Measurement

e +30dBm to 50dBm for Frequency Measurement

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

e Better than 1:1.5

e Frequency : 10MHz
e Power Range : 0dBm to +20dBm

e RJ45(Ethernet)
e RS-232C

e Operating temperature : 5 to 40°C

e Line Voltage : 100 to 240 VAC, 50/60Hz
e Dimension : 250(w) x 110(h) x 348(d) mm
e Weight : 5kg

® Operating temperature : 5 to 40°C

® Input : 12V/3AVDC

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

RWC2020A

e Range : 400MHz to 1000MHz
e Resolution : 100Hz

e Accuracy : #2ppm/year@operating temperature

e Range : 10dBm to -100dBm
e Resolution : 0.1dB
e Accuracy : +1dB

e Phase Noise (Single tone mode) :

-103dBc@1kHz / -110dBc@10kHz / -110dBc@100kHz /-138dBc@1MHz

e VSWR : Better than 1:1.5
e Impedance : 50Q

e RJ45(Ethernet)
e RS-232C

e Operating temperature : 5 to 40°C

e Input: 12V/3AVDC

e Dimension : 166(w) x 50(h) x 194(d) mm
e Weight : 950g



