LoRa®/LoRaWAN®
Test Solutions

LoRa Alliance Certified’

as an en-device for EU and KR
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End-device Test Solutions

Key Features

e

® Protocol Conformance Tests

0 LoRaWAN® Pre-Certification

LW V1.0.2:

EU863-870, US/CA902-928, AS923, KR920-923, and IN865-867
LW V1.0.4:

EU863-870, US/CA902-928, AS923-1/2/3/4, KR920-923, IN865-867, AU915-928, RU864-870, and EU433
Class B/C Certification

o LoRaWAN® Protocol

Compatible with LoRaWANZ® version of V1.0.2, 1.0.3, 1.0.4 and V1.1.0
Class A/B/C
support 64(125kHz)+8(500kHz) channel, 96(125kHz) channel

© Regional Parameters
EU 868, US 915, EU 433, AU 915, CN 470, AS 923(1/2/3/4), KR 920, IN 865, and RU 864

o Scenarios for MAC commands and application data
Multiple MAC commands and MAC command script

® RF PerfO rmance Tests TX TEST: measuring TX power SZB
& CW Frequency m -

o RX Sensitivity
"

Class A/B/C
o TX Power

o TXCW Frequency

RX TEST: sending packets
at low power level
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Gateway Test Solutions

Key Features

50208
® Protocol Conformance Tests —— Fmﬁ
O LoRaWAN® Protocol
Compatible with LoRaWAN® version of V1.0.2, 1.0.3, 1.0.4 and V1.1.0
Class A/B/C

O Regional Parameters
EU 868, US 915, EU 433, AU 915, CN 470, AS 923, KR 920, IN 865, and RU 864

O Scenarios for MAC commands and application data
Multiple MAC commands and MAC command script

RX TEST: sending packets
at low power level

® RF Performance Tests
O RX Sensitivity

O TX Power 2020A
O GW Non-regression Tests =
(Semtech)

TX Output Power Measurement
Sensitivity

PER / RSSI/ SNR

Frequency Error Tolerance

CW Interferer / Blocker Immunity
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LBT Test Solution

Key Features

® Whatis LBT?

o Listen Before Talk; to prevent interference or collision 20204
-
between devices on common frequency channels

® How to test LBT?

o Use RWC2020A Interference Generator as an interferer
Automatically controlled by RWC5020x via a serial communication

o For details, refer to the Local Regulations of Japan and Korea

from DUT
e | i _ i =
Interference
signals from
RWC2020A

oy I I"\", W \/ N R ;

DUT(End=Device or Gateway) [ T
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Manufacturing Test Solutions

Key Features

@ SOL #1: Separate TX/RX Test

(ONon-signaling test (one-way test)

(OSignal Analyzer function for TX Test
Measuring TX power and CW frequency

()Signal Generator function for RX Test
Measuring RX sensitivity with predefined test packets

(OA wired control of DUT might be required

® SOL #2: Simultaneous TX/RX Test

(OCombining the advantages of signaling test and non-signaling test

(OSimple test protocol is defined between DUT and the tester
(OA wired control of DUT might not be necessary

\ &
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FUOTA Test Solution

® Fully Automated Test Scenario

— Easy to use

@ Users can use their own binary files

for testing

Secure Bootloader App Stack

Lser Applicarion

PC Application Software

Liser Applicarion

Firmware

Firmware Management
Update Agent

(FUA)

Firmware Management

RWC5020 LoRaWAN Tester

Clock

Mecast | Frag Sy

Clack

Mcast Frag_ e

File Distribution Client (FDC)

File Distribution Server (FDS)

DUT

vi4

Key Features

TragVersionReq

FragVarionAns

LoRaWAN

Muasl Managemenl

LoRaWAN

End-Device (Dev)

N
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RedwoeodComm Test System

ClockSyncVersionReq :
Check | — :
) CFDckSvchemor'Ans_’.
App Version MulticastVersionReq
MulticastVeriarAns
ForceDeviceResyncReq
Synchronlze AppTimeReq
Clock | AppTimeans .
MulticastGrounsetupheq
Setup I ulticastGroupsetupAne
Multicast Group FragSctupReq
& Fragment T
Start MulticastClassCSessionReq
; ; MulticastClassCSessi
Class C Session 2sSCsessianAns
DataFragment (1)
Transfer DataFragment (2)
Fragmented Data +  Nhinarydata
% * N parity check
(Class C Session) it

MulticastGrounDeleteReg

Delete MulticastGroupDeleteAns
Multicast Group FragDelcteReq —
& Fragment FiagDeleteAns

|




GW Test & Measurement Guidelines

® Related Document

O

Recommended instruments: RWC5020B (or M) and RWC2020A
@ Tx & Rx Operation and Survival with Open/Short Load
@® Measured and Reported RF Transmit Power Relative to Transmit Power Setting

Lo Gateway Under Test
@ T7x Conducted Emissions Out-of-Band
@Tx Intermodulation Eermet
Tx Frequency Error 1
@ Frequency S
@ Rx Sensitivity B —
@®Rx Dynamic Range Generator
ANT
@ Rx In-Band Blocking/Selectivity [STsmmr g |
@ Rx Out-of-Band Blocking/Selectivity S ‘
) 2.4 Main - Directional
@®Rx Intermodulation 1 box LoRaWAN Combiner ™ c{:;;g;r
@Cold Start Test Soluticn
. -30dB
.Tlme Accuracy Ethernet Hub Ethernet - |
% or
Ethernet m
PC Spectrum
— usB Analyzer .

N® Rl A
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Typical Test Setup

Key Features

. ' @ Automated PC Software and Example of Test Setup

Eﬂdmﬂuﬂ(}omm

Must be jsolated by RF enclosure

Anechoic Chamber
or Shield Box

RF Cable Ethernet

O Link Analyzing

) TX Power Test

) RX Sensitivity Test

) Fast Test for MFG

) Pre-Certification Test

) GW Non-regression Test
O FUOTA Test

O LBT Test

DUT

* €MD Mapper DuT LoRaWAN Tester
Controller Contraller

Serial port

Gateway Application
L Controller Core

Ethernet

PC Application Program




IIEH.Latest Updates

Key Features

® New Features for Next Version of RF Board
(0)64(125kHz) + 8(500kHz) Channel Support
(OSF5/SF6 Support

(OSimultaneous emulation of End-device (ED) and Gateway (GW) for
“Relay” test

® New Features Added
(OUpdate of LoRaWAN Pre-Certification Test for Class B Devices
(OUpdate of LoRaWAN Pre-Certification Test for Class C Devices
(OUpdate of new version of FUOTA test procedures

\ &
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® Product Comparison

RWC5020M RWC5021P RWC5020B
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RW(CS5020B

Product Comparison

® Fully operable in both stand-alone and remote control mode
User interface: 5” LCD and keypads
Remote control interface: Ethernet, RS-232C

® Operation mode
End-device Test / Gateway Test / Non-signaling Test

® Target
R&D, QC

® Output Power
0to -150dBm

® Testing capability
Protocol conformance
RF performance

\ &
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RWCS5020M

Product Comparison

® Operable in remote control mode
2.8” OLED display for monitoring status
Remote control interface: Ethernet, RS-232C
® Operation mode
End-device Test / Gateway Test / Non-signaling Test
® Target
R&D, QC, production
® Output Power
0to -150dBm
® Testing capability
Protocol conformance
RF performance
® Supply Power
12V/3A adapter provided

\ &
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RWCS021P

Product Comparison

® Operable in remote control mode
4 LED status indicators
Remote control interface: Ethernet, USB-C (VCOM)
® Operation mode
End-device Test
® Target
R&D, QC
® Output Power
0to -30dBm
® Testing capability
Protocol conformance
® Supply Power
5V/0.5A USB-C powered

rLAN- 2 .
STATUS § D e
®* & @ e i
'(l) RFINIOUT 500,
+30dBm, 25VDC MAX

I
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Comparison Table 1/2

Product Comparison

5D20B 5020M 5021P

Stand-alone Capability YES NO NO
Exterior

- Dimensions 250(w)x110(h)x348(d) mm 200(w)x70(h)x220(d) mm 100(w)x30(h)x140(d) mm

- Weight Skg 2.2kg 0.5 kg

- Display 5", 800x480, 16M color, TFT LCD 2.8", 256x64, 16 gray, OLED 4 LED indicators

- Front Keypad YES NO NO

- Power Input 100 to 240 VAC, 50/60Hz 12V/3A VDC (AC/DC adapter provided) 5V/0.5A (USB-C)

- Control Interface Ethernet, R5-232C Ethernet, RS-232C Ethernet, USB-C (VCOM)
Frequency Bands

- 400MHz to 510MHz Inclucded Selectable by Band Selectable by Region

- 862MHz to 960MHz Included Selectable by Band Selectable by Region
RF Power Level

- Output Power 0dBm to -150dBm 0dBm to -150dBm 0dBm to -30dBm

- Input for Power Measurement +30dBm to -80dBm +30dBm to -80dBm +30dBm to -80dBm

- Input for Frequency Measurement +30dBm to -50dBm +30dBm to -50dBm Not awvailable
Operational Modes

- End-device Test Selectable Selectable Included

- Gateway Test Selectable Selectable Not available

- Non-signaling Test Included Selectable Not available

EEG““’OO“C«Jmm
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Comparison Table 2/2

vi4

Product Comparison

50208 5020M 5021P

Protocol Compliance Tests (end-device only)

- LoRaWAN Pre-Certification Tests Optional Optional Optional

= Operator Pre-Certification Tests Optional Optional NO
RF Performance Tests

- Receiver Sensitivity Test YES YES NO

- Qutput Power Measureament YES YES NO

- Carrier Frequency Measurement YES YES NO

- LBT Test YES (2020A required) YES (2020A required) NO

- Gateway MNon-regression Test YES (2020A required partly) YES (2020A required partly) NO
Link Analyzer

- Message Logging and Analysis YES YES YES

- MAC Commands Transmission YES YES YES

= Application/User Data Transmission YES YES YES

= User Script Generation YES YES YES
Functionalities

- FUOTA Test YES YES NO

- Manufacturing Test (MFG/NST) YES YES NO
Compatibility with 5020x PC Application Software

- Pre-Certification Test YES YES YES

- RF Performance Test YES YES NO

- Link Analyzer YES YES YES

- Functions: NST, MFG, FUOTA YES YES NOD

EEG““’OO“C«Jmm
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Hardware Specification 1/2

Product Comparison

RWC5020B RWC5020M

* Range : 400MHz to 510MHz, 862MHz to S60MHz
» Resolution : 100Hz

» Stability vs. +25°C : +£0.5ppm standard

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

Frequency

» Range : 0dBm to -150dBm
= Resolution : 0.1dB

s Accuracy : £1dB

= Impedance : 50Q

Qutput Level

* +30dBm to -80dBm for Power Measurement

Input Level
P # +30dBm to -50dBm for Frequency Measurement

Measurement Accuracy * #1dB for Power
= £1KHz for Frequency (Single Tone)

VSWR  « Better than 1:1.5

External Reference = Frequency : 10MHz
Frequency Input = Power Range : 0dBm to +20dBm

Remote < RI45(Ethernet)
Programming Ports = RS-232C

» Operating temperature : 5 to 407 » Operating temperature : 5 to 40°C
Miscellaneous Line Voltage : 100 to 240 VAC, 50/60Hz « Input : 12V/3A VDC

= Dimension : 250(w) x 110(h) x 348(d) mm » Dimension : 200(w) x 70(h) x 220{d) mm

= Weight : Skg « Weight : 2.2kg

F?
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Hardware Specification 2/2

Product Comparison

Phase Moise
(Singie tone mode)

Remote
Programming Ports

Miscellaneous

‘V
iﬁﬂdm{”}dfmmm

[

»

L

s omR 4 _4
OO UGl Led.J

N/A

+ RJ45 (Ethernzt)
« USB-C (VCOM)

» Operating temperature : 5 to 40°C

« [nput : 5V/0.5A (USB-C)

» Dimension : 100{w) x 30(h) x 140{d) mm
= Vifeight : 0.5kg

« -103dBc @ 1kHz

« -110dBc @ 10kHz
= -110dBc @ 100kHz
+ -138dRc @ 1MHz

+ RJ45 (Ethernet)
= RS-232C

» Operating temperature : 5 to 40°C

« Input : 12V/3A VDC

» Dimension @ 166(w) x 50(h) x 194{d) mm
= iieight : 0.95kg

vi4
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Ordering Information (5020B)

Main Product

Options

Product Comparison

Order Code Part Name Order Code Part Name

C5020B-00
C5020B-01
C5020B-02
C5020B-03
C5020B-04
C5020B-05
C5020B-06

EDT+GWT+NST
EDT+GWT

NST

EDT

GWT

EDT+NST
GWT+NST

\#
imﬂﬂlﬂﬂﬂﬂc‘:mm

050208B-01
050208B-03
05020B-04
05020B-05
05020B-06
05020B-09
05020B-11
05020B-12
05020B-98
05020B-99

LoRaWAN Pre-Cert EU868
LoRaWAN Pre-Cert US915
LoRaWAN Pre-Cert AS923
LoRaWAN Pre-Cert KR920
LoRaWAN Pre-Cert IN865
LoRaWAN Pre-Cert AU915
LoRaWAN Pre-Cert RU864
LoRaWAN Pre-Cert EU433
Calibration

SW/FW Maintenance

* All regional parameters of the LoORaAWANZ® specification are provided in EDT or GWT.

* Pre-Certification Tests are add-on options for EDT only.

* The default PC software is provided with purchasing of C5020B-xx.
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Ordering Information (5020M)

Main Product

Options

Product Comparison

Order Code Part Name Order Code Part Name

C5020M-X0
C5020M-X1
C5020M-X2
C5020M-X3
C5020M-X4
C5020M-X5
C5020M-X6

X:Horl

05020M-10

EDT+GWT+NST
EDT+GWT

NST

EDT

GWT

EDT+NST
GWT+NST

Select Freq Band: High or Low

Multiple Freq Band Option

Bdmoﬂd&:mm

05020M-01
05020M-03
05020M-04
05020M-05
05020M-06
05020M-09
05020M-11
05020M-12
05020M-98
05020M-99

LoRaWAN Pre-Cert EU868
LoRaWAN Pre-Cert US915
LoRaWAN Pre-Cert AS923
LoRaWAN Pre-Cert KR920
LoRaWAN Pre-Cert IN865
LoRaWAN Pre-Cert AU915
LoRaWAN Pre-Cert RU864
LoRaWAN Pre-Cert EU433
Calibration

SW/FW Maintenance

* All regional parameters of the LoRaWAN® specification are provided in EDT or GWT.

* Pre-Certification Tests are add-on options for EDT only.

* The default PC software is provided with purchasing of C5020M-xx.



Ordering Information (5021P)

Product Comparison

Main Product Options

C5021P-00 EDT 05021P-01 LoRaWAN Region EU868
05021P-03 LoRaWAN Region US915
05021P-04 LoRaWAN Region AS923
05021P-05 LoRaWAN Region KR920
05021P-06 LoRaWAN Region IN865
05021P-09 LoRaWAN Region AU915
05021P-11 LoRaWAN Region RU864
05021P-12 LoRaWAN Region EU433
05021P-99 SW/FW Maintenance

* The default PC software is provided with purchasing of C5021P-00.
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® PC Application Software
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Pre-Cert Test for LoORaWAN® V1.0.2

PC Application Software

o : 3w Version: 1 - O
PROJECT  SETUP  UTILITY  ABOUT PRE-CERTIFICATION - EU_863 2 i1, SN:@x1276014 |
REPORT PATH
FILE E
= N Elapted  Ectimated
{g CREATE REPORT | ||y 2%, OPEN REPCRT 0
CONFIG ~
LuBss ERR — LORA CERTIFICATION TEST SUMMARY (EU V1.6)
i |:|luﬂa Mlum.‘eEunl’muml}uejesL!EUJ L] ITEMS ERBIETE ST
B A vahm? .?nd VDeactant\onr Rre anrd p"j’“ Lesk 1 Activetion and Deactwation Pre and Past test PASS
[ 11 certification Application Activation 11 Certification Application Activation PASS
[]1.2 Certification Application Deactivatior 1.2 Certification Apglication Deactivation PASS
112 Over the Air Activation 2 Ower the Air Activation FASS
i-[[]21 Fre-lin Behaviour 2.1 Pre-loin Benaviour BASS
[]2.2 Join Accopt with DLScttings 2.2 Join Acceptwith DLSettings PAST
[ 2.3 510 Accept with Delay Settings on RX2 wincow 2.5 Jloin Acceptwith Delay Settings on RXZ window PASS
[ 2.4 Jain Accept with CFList 2.4 Join Acceptwith CFLIst PASS
[7] 2.5 Dewionce verification for Join Request 2.5 D=vNonce Verification for loin Request PASS
[13 Actiwation by Personalization 3 Aclivelivn by Persunalizalion PASS
-[]a.1 Activation by Personalization 4.1 Activation by Personalization PAsY
14 certification Application Functionality 4 Certification Agplication Functionality PASS
[]4.1 Default Settirg Test 4.1 D=fault Setting Test PASS
i [J4.1.a Channel Plan and Usage ii: Ehdrlrltl Plilr\ ad Usage = PASS
41 h Cryptngrapk . F?thngrap -
[]4-1b.i AES Eneryption 4.1 b.i AES Encryption PASS
& .h-" ciaat ) d 4.1.h.ii Message Integrity Code PASS
= i MHSEEE el viCods 4.1.c Downlink Error Rate PASS
B Dowrdick Ecror Rate 41.d Receive WindowTiming PASS
H Dd‘"l‘d Receive Winduw Timing 4.1.e Frame Sequence Number PASS o
= 4.1 .eFrams Szquence humber PP TR P i
P2 | ety wihy i et
Test Parameters CERAULT scalk [0 103
Add raw data
. : CLEAR MEG
D Sroplink afrartest
Test ADR SFY MESSAGE
Test Opt DR ETER
2 View SPY MSG (Max 3001 inex) [TEST TIME] Eéglzl,

* LoRaWAN V1.0.2: * Test summary and report generation
EU863-870, US/CA902-928, AS923, KR920-923, * Estimated and elapsed time information
‘? and IN865-867

.mﬂdwﬂﬂd(:omm



Pre-Cert Test for LoORaWAN® V1.0.4

PC Application Software

m : LoRawWAN Autote:

PROJECT SETUP UTILITY ABOUT PRE-CERTIFICATION - EU_868
REPORT PATH
FILE MAME
I =3 v . e TIME AP
(Ra15.:] CERTIFICATION ﬂﬂ PERFORMAMN LINK ANALYZER {g CREATE REPORT | ||y 2 \, OPEN REPCRT 00:00 0
~
ALL Selected 0 SHIP : { .0.0)
REGION : EU_863
i |:_|lulla Alliance Conlumans Tesl (EU_868) A
f- A ks e Tk TEMS VERDICT SUB VERDICT
---D 1.1 DUT Pre-concition Activation 1 Activation Pretest PASS
! 2
{12 Over the Air Actiuation 1.1 DJT Precandition Activation PASS
L2 Fredoin Behzviour 2 Dwer the Air Activation PASS
D .2 Join-Accept with DLSettings 2.1 Pre-loin Benaviour PASS.
: 2.3 Jain Accept with Delay Scttirgs 2.1.a For Dynamic crannel (DC) plan devices PASS
1w 2.4 Jaln-Accept with CFLIst 21.b For Fixed “hannel [FC) plan devices NGT TESTED
=13 Activation by Persenalization 2.2 lein-Accapt with DL3ettings PASS
2.3 Join-Accept with Delay Settings PAsS
2.4 Join-Accept with CF_ist FASS
714 Device Functionality Tests 2.4.a For Dynamic Ckannel (DC) plan devices PASS
] 4.1 Default Settirg Tests 2 4.b For Fixed Channel [FC) plan devices
w42 confirmed Frames 3 Activation by Personalization NOT TESTED
&5 MAC Command Tests 3.1 Uynamic c!larne\ plan devices NUT TESTELD
H D 51 NevStatu<Rer 51z 4l r-}g@ns - = T
5.2 HewChannelReq - E:_I..h ;orhregloqs rxlthddwel\ time limitation only -
2 FL i NOT TESTED
}-D 5.3 DichannelReq .2 FIXEQ C 3H_I'IE Rian gevices !
[J54E8P Ratunh 3.2.a All r2gions
0 PE ?rém e 2.2.b For regiors with dwell time limitation only NOT TESTED
2 inislttfey 4 Device Functionality Tests PASS w
-] 5.6 THParamSetupRaq Lt
S s war x
] Add raw dat
Tt rmweste CLEAR NISG
D Sroplink afrartest
Test ADR SFY MESSAGE
[Z View SPY MISG (Max 300 1ines] PIETE AL

* LoRaWAN V1.0.4: * Test summary and report generation
EU863-870, US/CA902-928, AS923-1/2/3/4, KR920-923, * Estimated and elapsed time information
\1? IN865-867, AU915-928, RU864-870, and EU433
. mﬂ TR Class B/C Certification



RF Performance Test (EDT Class A)

PC Application Software

m : LoRawWAN Autote:

PROJECT SETUP  UTILITY ABOUT PERFORMANCE - PER & TxPow : 1.0.2
REPORT PATH
FILE MAME
FUMNCTIONS ‘ OPEN REPCRT
CONFIG B ra x2 SENSITIVITY TEST
o
PER & PUWER SCNSITIVITY AND TX POWLR - TADLLC TLST CONDITIONS DEFAULT RK1 O T; on? .
R Q
| 1
PFR LISING BXT WINDOAY
LET O 1ES | PAHANIETEHS SYNC RX1/RX2 |
1 PER USING RX2 WINDOW PUWEK[dEm) [J1008 scale |
NON-REGRESS [[] T PCWER & FREQ TEST - |START| + STOP | - |CRITERIA| + |
= - = |
129012 -~ -1210
TESTITEM D! = = [
DRL |-136.0(% ~ -138.0 % |
DR WITH RX1 WINDOW = e |
[] pre_srazeuizs orz | T - e o
[] pR1_sF11B4125 DR3 |-122.002) ~ -lad0 2
S Ez_?iff e e | R DUT HAME PZRF_EDT_EUSES W102_Classh 2
3 3FSBe e
[] oRa_sFeEmL2S DRs | B -~ - “L184 S RreTen G
[ ors_se7munes oRG [-1120] - 113072 PER USING RX1 WINDOW : PASS
[] ore_sFiemase DR7 -g70/=| - | -108.0 g nl= DR Start Step Stop Tarpet #Pkt Criteria Result Vardict
[ vr7_=skse DRO 129.0 10 122.0 €.100 1 121 131.0/0000 | PASS
i o e STCP(dD) 4POW  #PKT PATILOSS{dD) DR1 1260 10 1350 0.100 1 123 Fass
; [T= 0= 15 o= DRZ 1250 10 1544 TR 1 ETT] [
[_]1wa_skaomn g e O DR3 1220 1.0 1310 ©.100 1 124 past
[ or1_sriieatas ' = Dn4 -117.0 10 1280 0.100 1 -121 Pass
[] oR2_sFiepw12s 7Eo43310 RS e 0 e o100 1 T Fyen
BT TARGET CH MASK ] - - -
[] ena_sromwizs b Fro B 1120 10 EEIT 0100 1 113 -117 0/D.0D0 PASS
[[] uka_skspunes SCERARIO CERTIECHO B DR? 2970 1.0 -106.0 €.100 1 3 _101.0/0.000 | PASS
[] ors_sFrewas PAYLOAD SIZE 16 = yre PER USING RX2 WINDOW : PASS
[ ore_sFrewzse DR Start Step | Stop Target [ Criteria Result Verdict
[ or7_Fskse OPTION DRO -129.0 1.0 1380 0.100 1 131 -134.0/0.000 PASS
SHOW GRAPH DRL 1260 1.0 1350 0.100 1 -128 13100000 | Pass
{ 1340 a -127 -130.0/0.0 ¥
SHIWY | INK MFSSAGF NURING TFSTING ‘ oR2 1259 10 1349 ¢100 e 12 e =
StoplInk after test T T TIME] i
A e “T1n[= [IFAR MSG [TEST TIME] EEQ%ZI,

* PER measurement for downlink — RX1/RX2 for Class A * Test summary and report generation
Scenario: CERTI_ECHO, CERTI_DL_CNT, NORMAL_UL * Estimated and elapsed time information
*TX power and CW frequency measurement

\#
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PASS
FAIL

PASS

.Eﬂdmoﬂﬂ(}omm

Tester

Sensitivity Test Scenario (Class A)

PC Application Software

CERTI_DL_CNT
DUT

Join-request

Join-accept

Any Packet

Activate test mode

DL Counter (DR=m)

Downlink

DL Counter (CNT=k, DR=n)

w

DL Counter (CNT=k, DR=n)

Downlink

DL Counter (CNT=k+1, DR=n)

Downlink

: Activation :

Change
DR

PASS
FAIL

PASS

Calculate
PER :

CERTI_ECHO

Join-request

Join-accept

Any Packet

Activate test mode

Downlink Counter (DR=m)

Echo Request

Echo Response (DR=n)

*ﬁho Request

DL Counter (DR=n)

Echo Request

Echo Response (DR=n)

Echo Request

Tester

. Activation

Change
DR

PASS
FAIL

PASS

Calculate :
PER -

NORMAL_UL
DUT

— gnkADﬂRe_q (Set DR to n)

Lo B — =
LinkADRAns (DR=n) _
(= ===

Confirmed Downlink

Uplink (ACK=1, DR=n)

\*'rﬂad Downlink

Uplink (ACK=0, DR=n)

N

Confirmed Downlink

Uplink (ACK=1, DR=n)

Confirmed Downlink

vi4




RF Performance Test (EDT Class B)

PROJECT

i : LoRawAr

SETUP

utote

UTILITY  ABOUT

FUMCTIONS ‘

PERFORMANCE - PER & TxPow : 1.0.2

REPORT PATH
FILE

= o
{g CREATE REPORT | | (721

ME

PC Application Software

OPEN REPCRT

LET

PER & PUWER

NON-REGRESS

[l stoplink ater tesc

CONFIG
SCNSITIVITY AND TX POWLR - TADLLC TLST CONDITIONS DEFALILT
PFR LISING PING
o IES | PAHAME I ERS[PING)
PUWER[dBm) [J10d8 Scale
- |START| + STOP |- |CRITERIA| +
DRO | -129.0f=]| ~ -138.0/=
TESTITEM = i
DRL |-136.02 ~ -136.012
DR WITH PING SLOT
DR2 |-125.00% ~ -125.00%
[] bFe_sraze«12s
[] pR1_sF11B4125 DR3 |-122.002) ~ -le20 2
[7] pr2_sraeewias DR4 |-119.0F] ~ 119,02
DF3 SFSBe
| ] e eaiteit pRs |-116.05] ~ 11b0 /=
[] ora_sreBuLas - -
[ oFs_sFresiizs DRG6 |-112.0( 1120
[] ore_sFiemase = =
= DR? | -37.0( ~ | -106.0 €70
[ or7_=skse l—‘
STCR(dD) 4POW  #PKT  PATIILOSS{dD)
Lol = i~ [n=
TARGET PER |0.1002
PAYLOAD SIZE 16 = Byre
OPTION
SHOW GRAPH
SHOW |INK MFSSAGF NLIRING TFRTING

\#
imﬂﬂlﬂﬂﬂﬂc‘:mm

* PER measurement for downlink — Ping-slot for Class B

B Fins SENSITIVITY TEST
e
e
]
|
|
|
|
|
|
|
DUTHAME PZRF_EDT_FUBE3 V102_Classh
REGION EU_tEs
PER USING PING : PASS
DR Start Step Stop Target #Pkt Criterla Verdlct
DRD 1130 | 10 1380 0.100 1 28 Rass
DR1 -126.0 10 1350 a.100 1 -126 PASS
DRZ 1250 | 1o 1340 0.100 1 125 13000000 | Fess
DHS 1220 | 10 1310 0100 1 122 126.0/0000 | PASS
DR4 -115.0 10 12890 a.100 1 -118 —12:,-:!_.":! 000 PAEL
DRS 1160 | 10 1250 0.100 1 116 -121.0/0.000 | PaSs
DRE 1120 | 10 -121.0 0.100 1 111 -116.0/0.000 | PASS
DRT 570 10 106.0 0.100 1 <6 -55.0/D.000 pags
< >
[ view SPY MSG (Max 30 Tines) [ | 10 [« {1 FAR MSG FERS

* Test summary and report generation
* Estimated and elapsed time information



Tester

Ping-slot for Class B

Activation

DeviceTimeReﬁ _

(= — =

Eev_iEeTimeAns

— s - ___)

Enable Class B mode

Beacon
PingSlotinfoReq (Periodicity)
PingSlotinfoAns N

Uplink (ClassB=1)

From this point, DUT shall stop i
transmitting periodic UL messages !
i for reliable sensitivity testing !

SEﬂdmoﬂﬂComm

DUT

Tester

PA5:S
FAIL

PASS

Sensitivity Test Scenario (Class B)

vi4

PC Application Software

Set Ping DR

Confirmed Ping (Ping slot)

Uplink (ACK=1) -
e PingSlotChReq (RX1)
PingSlotChAns —
Calculate PER
Confirmed Ping (Ping slot)
Uplink (ACK=1) —

§*ﬁrmed Ping (Ping slot)

Uplink (ACK=Q.)_oLNo_pa_c_ke_t_ _
Confirmed Ping (Ping slot)

—

Uplink (ACK=1)

<=

Confirmed Ping (Ping slot)

DUT

Q




RF Performance Test (GWT)

utote

i : LoRawAr

PROJECT  SETUP  UTILITY ABOUT

PERFORMANCE - PER & TxPow : 1.0.2

FUMCTIONS ‘

REPORT PATH
FILE MAME

= o
{g CREATE REPORT | | (721

PC Application Software

OPEN REPCRT

CONFIG
SCNSITIVITY AND TX POWLR - TADLLC TLST CONDITIONS DEFALILT
PFR (1F GATFWAY
LET D IES 1 PARAME IERS{UL)
] T POWER TEST PUWER[dEM) []10d8 Scale
NCN-R - |smarT[+] sToP |- |cRITERIA[-
DRO | -129.0[2]| ~ -139.0/=
TESTITEM = i
DRL |-136.02 ~ -136.012
DR
pR2 [-125.00] ~ -155.0
[] bFe_sraze«12s
[ oF1_sF11B4125 DR3 | 12205 ~ L2200
[] or2_sraeewias nra | -119.0/=] - 1190
DF3 SFSBe
| ] e eaiteit pRs |-116.05] ~ 11b0 /=
[] ora_sreBuLas -
[ oFs_sFresiizs
STOR(dD) 4 POW  #PKT PATIILOSS{dD)
1ofz 0= = (=
TARGET PER |0.1002
SCENARIO MNORMAL UL
PEYLOAD SIZE 16 = Byte
OPTION
SHOW GRAPH
SHOW | INK MFSSAGF NURING TFSTING
[l stoplink ater tesc

SENSITNWITY TEST

‘::'-5 I.DI“:‘P‘.ETE nra

fi DRif 1 DG

[ E

| J

PERFORMANCE TEST SUMMARY

* PER measurement for uplink (GWT)

\#
imﬂﬂlﬂﬂﬂﬂc‘:mm

LT HAME PIRF_GWT_FUBES_V102_Tlassh
REGION EU_EER

PER OF GATEWAY : PASS

DR Start Step Stop Target #Pkt Criterla Verdlct

DRO -129.0 10 1320 a1 10 -128 PasT

DR1 -126.0 10 1350 a1 10 -126 PASS

DRZ -125.0 1.0 -134.0 a1 10 -125 -12&.0/0.000 PASS

ETE 1220 | 10 1310 a1 1D 122 126.0/00D0 | PASS

DR4 -115.0 10 12890 a1 10 -118 PAEL

DRS 1160 | 10 -125.0 0.1 10 116 11E.0/D.0D0 | FASS

TX POWER TEST : PASS

pow [ cHo [ cH1 [ cw2 [ cHa [ cHa [ cHs | cHe | cH7 [ Werdict

0 [ a1z [ 126 | a1 ] I [ Pass

< >
[ view SPY MSG (Max 30 Tines) [ | 10 [« {1 FAR MSG PEESTSEL B Al

* Test summary and report generation
* Estimated and elapsed time information



Sensitivity Test Scenario (GWT)

PC Application Software

NORMAL_UL
DUT Teste
2 M Jo|n_request .............................. [ r
Activation Join-accept
Change DR :_Tester sets Uplink DR |internally :
Confirmed Uplink (DR=n)
Downlink = :
ownlink (ACK=1) PASS
Confirmed Uplink (DR=n) :
Downlink (ACK=1) :
PASS
Confirmed Uplink (DR=&*_ :
Calculate PER Downlink (ACK=0) ;
] FAIL
Confirmed Uplink (DR=n) ;
Downlink (ACK=1) 1
PASS
Confirmed Uplink (DR=n) ;
Downlink (ACK=1) :
o > P:ASS

| ©
e dwo 0dconn |

vi4
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LBT Test (EDT, GWT)

[ RecwoedComm : LoRaWAN Autetest( Version : 1.217 RWCS020M )

PROJECT SETUP  UTILITY ABOUT

PERFORMANCE - LBT

PC Application Software

REPORT PATH
FILE E
= - s - = s Elapsad
"LgRa CERTIFICATION ” "hé‘ PERFORMANCE I‘ " —, LINK ANALYZER I “ " FUNCTIONS ‘ @F:REATE REPORT | [,- Z "'...‘ OPEN REPCRT 00-01-08
PERFORMANCE | |f p LT Z EOREG PROJECT NAME RT V1228 2 kevin &
DUT MWAME 25 el )
PER & PUWER TEST ITEM TESTER SERIAL DX 2003808
CHANMEL MADE TEST TEST DATE & TIME 471952028 9:37:04 PM
[F] BURST MODE TC5T
RO HECHES LBT TEST (CHANNEL MODE}
TEST DURATION 1 1 Min
3 - REFEIENCE POMER @ -22 dem
Wanted Signal Pathloss (dB) 4l = RELATINVE *CMWER D (HBB (HE1 HEZ CHE3 CHB3 CHeS (HB6 THET
R = +1 +1 -3 +1 +1 +1 +1 1
Unwarted Signal Pathloss |dg) | 41 &
[ LINK MESSAGE ]
L CHDREF BW  Pow Time DEL FONT Adr Ack FP AAR B Port M Deell CMD on|=
CHANMEL MODE PARAMETER U 2 8312 135 eeeea- REF = === B 8 - @ - -..- 1422 3Join-reqeest No-ce]
D 2 812 155 -30.9 --- 5 --———- 2@ @ -8 ---- 1155 Joln-accept RELDF
i B v 2 @132 135 -5.7 11.95 - eg88 1 @ - e e 999 C 148 Dﬂt!LF E)‘teL
TESTTIMF  RFF POW CHM CHO?  (HN3  CHM o CHNR  CHNT b 2 B4z 4155 @l 1 @38 1 1 @ asq U 1155 ActivateTd
1= 20l S -5 - Bl - - . - B 11 2 A2 955 5.7 4.%1s - @A 1 A - AR 7741 1185 DICaunter(A) rnt=F
= L B 2 @12 135 5.7 7.995s - @@@2 1 @ - @@ 2240 1155 DlCeunter(@) cnts=¢
RunTime 60 IV 2 @12 135 -5.7 7.995 - @883 1 @ - @@ 224U 1155 DlCeunter(d) cnt=¢
I 2 312 1€ E7 7.995 - 6884 1 @ - B Q@ 234U 1155 Dllounter(@) ot
U 2 B2 155 5.7 7.995 - @885 1 @ - @@ 224U 1155 DlCounter(@) Cnt=
RURST MONF PARAMFTFRS
[RESULT]
TEST ITERATION
DJRATION DURATION . i =
[z 4 b - @8 CHEl  CHe2  CHA3  (HEs  CHBS  CHEE  CHeT
POWER REPEAT RECEIVED #PKT @ @ & [ ;] ] @ ]
20WER -
| |
NORMAL DURST e sl B | :
- bocooeoe 2
POWER  DURATION POWER  DURATICN CLEAR MICN MSG | |- e - mucagae: Re_ouT ofF
B3 wE -79[= 10z = Ck
CE Lo
SAWE 5PY MSG e
: - [TEST TIME] Bagin
[¥ View Rsmore Message Einnt

* Integration with RWC2020A
* Channel mode test
* Burst mode test

* Test summary and report generation
* Elapsed time information



GW Non-regression Test (Semtech)

PC Application Software

omm m]
PROJECT SETUP  UTILITY ABOUT PERFORMANCE - NON-REGRESSION OF GW 2 H SN:@xli7eeld - =
REPORT PATH
FILE E
LoRa _ i 5 == = Yo (@) st Frequancy i) wert. 5F
2 CERTIFICATION Iﬁﬂ PERFORMANCE &, LINK ANALYZER FUNCTIONS {g CREATE REPORT [ OPEN REPCRT () wre. Frequancyand 5F
5 RESJLTINFC ; PER/RSSIEHR
PE“FDBMM B st I il Dot CWIL F1:264 2000 57 [ sro LEGZND
= FREOUENZY | [T r2:.064.5000 SF sfrg [ sF11 SHOW DOT
PEK & PUWER TLSTITOM T ] 16001 PUWER MEASUREM=-N] [] F2:8e4.7000 sra | sF12 [ THICK LINE
'] PER/RSSI/SNR ZOELLE S L [] ragoa.7o00
LET ?KD SENSITIVITY + | SNR ve. PIRVFR DUT=PER? _GHT_NRT_EUBES_V1&] + | PFR wo. POWFR DUT=PERF_GWT_NIT_EUE6E_V1e
71 FREQUENCY ERROR TOLERANCE 71864 3288 F1-854 3288
NON-REGRESS [] ©w INTERFERER INMUNITY 'i
BW125 PATHLOSS|dB) B e ’
FREQ({MHz) SIT 3 9 10 11 12 40 [~
e [H OOC OO0 20 [ |
rzj3ezo |y OOC OO0 T INTCRVAL 5ez) |
rxjee2sooo |2 (1O C OO0 1z =
fswwn [l OOC OO0
FEH/RSSIJSNH 1ES] PARAME | EHS
# PACKET o =z et —
FUW S1E+ 1d8 v
y + | K5 UH MEAN UV =FER 1 _MRI_EUEbE_V1e] + | K3 UH =KKHUK KF_toW | _N41_EUEBE_ W1k
p‘;’/ s 71,864,320 54,3080
F o
i
T S
SR FI_SF18EHIZS
MOMITOR ... | ] Siiow RCsULTVALUE || JSOMPKTMoniter | save | nieer F3_EFLLIULIE i
Fi_SFizeHIEs oo
~ F1_SFEENSE0 o0
[ TEST CONDITION ]
TEST NAME o PER/RSSL/SNF.
DUT NAME : PERF_GHT_WRT_EUBES w183 _ClassA
TEST EQUIPMENT B RWCEE208
PATHLDSS 2 8.8 d3
POWER START : -4 dim
POWER STOP : -18 dim
POWER STEP H 1.8 d3
Stop lInk after test RUMHEER OF PALKEDS : 34 [TEST TIME] Begi
b swp = gt ke 5 o e [ view SPY MSG (Max 3001ines) [. | 10+ RISALLE E&glzl.

* Recommended by Semtech

* Evaluation of a gateway hardware performances * Elapsed time information
N7 *JSON interface to control a gateway

* Test summary and report generation

.mﬂdmoﬂd&:mm




Link Analyzer & Script Editor

2rsion: 1.21

HJ RecwoodComm : LoRawWwAN Autet

C3020M )

PROJECT SETUP  UTILITY ABOUT

LINK ANALYZER 1.0.2

LoRa CERTIFICATION ‘ |# PERFORMANCE ‘ ‘

Sl LINK ANALYZER | ‘

FUNCTIONS ‘

PC Application Software

PAYLOAD EDITOR

EMND DEVICE TEST / LoRaWAM :
MAC COMMAND {PAYLOAD)

JEU_868 / CLASS A J
] USER DEFINED

] SET [DEVICE_STATUS

ad |

scupteomor [ JLT TN cowvavo I IEP TN I B

- [=- demo_MAC_Script_Proc_1
CONFLRMED| PAYLOAD |66
FICE_STATUS
3R_REQ
- ADR_DR DR3_SF33W125
~ ADR_TX_POM 1
DR_NHB_TRANS 1
- ADR_CH_MASK 8X7
(- RX_PARAM_SETUP
| - RX1_DR_OFFSET &
RX2_FREQUENCY 2E£.538
Lia-

i ON ORo o

LinkADRReq Pa-ameters
7] SET |L|N|-:_ADR_REQ vl DR\DRSJF&EWM | T row 12| NB_TRANS 1B
MASK_CTR. (e CH_MASK Dx TE
R¥_PARAM_SCTUF Parameters
T] SET [RX_ARAM_SETJP v| ex1om o e R¥G_FAF0] #69.525 =
RXZ_DR

savell] cov0 § - |

REPORT PATH

FILE MAME

LINK MESSAGE |1 Clezr Before Dump | | Show raw data SAME MSG

e

LCH DR SF BW Fows DEL FCnt Adr fick F* AAE B Drwel COMTENTS

u 1 4 - - ] u Datalip Bytel=n=156

0D 1 @ 12 135 -32.@ ---- 1 9299 1 8 @ - - 224 U 1155 AclivaleTs

U & 8 12 1% 12.2 )20 - 0001 1 4 - 9 9024 VU 1155 DlCountcr(@} cnt-2

p @ @ 12 125 -32.e ----1 eGPl 1 @ @ - - @@ U 1482 pevstatusReg

D LinkADRRen Pow=1,DF=8, Mask
D RXParansetieqg RX1DRIffset=6,R
U 1 @ 12 125 13,5 5.33s - B£9E2 1 @ 8 ©224 U 1482 {DevStatusans} Battery=254, SM
u {LinkADRANS - Pow=1, DR=1, Ma
u {RXParamsetans} RX1DROffset=1,
D 1 @ 12 125 -33.¢ ----1 @002 1 @ @ - -@@8 U 991 NoPayload

U 2 & 12 125 12,8 4.68s - ©2€3 1 @ = 2229 U 1155 Dlcounter(2} Ct=2

U 1 @ 12 125 13.& 5.685 - B9OE4 1 @ 8 ©224 U 1155 Dleounter(2) cnt=2

U & & 12 135 13.8 5.885 - 985S 1 @ e e 224 U 1185 DlCounter(2) Cnt=2

U 1 @ 12 175 12,8 5.88s - 9086 1 @ e @ 2129 u 1155 DlCounter(2} cnt=2

U & 8 12 125 12.& 3.60s - @007 1 @ g o124 U 1155 DlCounter(2} Cnt=2

U 2 @ 12 15 12, -.08s - 9208 1 @ @ ©224 U 1155 DlCounter(2; Cnt=2

Uu 2 & 12 135 13.8 5.805 - P8BS 1 @& e 8 124 U 1155  Dplcounter(?) cnt=2

U 1 8 12 1u5  19.E 5.HHS - BOBA 1 H B4 U 1155 pleounter(z) tnt=2

U 2 € 12 125 12.& 3.885 - 98688 1 € e e 224 U 1155 Dplcounter(2} Cnt=2

U 1 @ 12 135 13.5 5.60s - DOBC 1 4 8 ©224 U 1155 DlCounter(2) cnt=2

u 2 8 12 135 13.E 5.68s - 908D 1 @ @ 82124 U 1155 DlCounter(2) Cnt=2

U @ @ 12 125 12,8 5,08 - ©29E 1 @ @ @19 U 1155 DlCuunler(2} Cnl=2

U 2 @ 12 1Io 13.0 003 - o000 1 @ a o124 v 1155 Dplcounter(z} cnt-2

U 1 @ 12 135 13.5 5.885 - B0 1 & @ ©224 U 1155 Dlcounter(2] cnt=2

U z 8 12 135 13.8 5.68s5 - 8811 1 & 8 81249 0 1155 DlCounter(2) Cnt=2

U 1 & 12 125 12,8 5.%8- - 8812 1 @ a8 e 224 U 1155 DlCuunler(2) Cnl=2

u 2 9 12 1% 13,6 >.00s - 9001 1 4 @ o124 U 1155 DlCounter(2} cnt-2

U & @ 12 15 12.E -.00s - @014 1 @ @ 9124 v 1155 Dlcounter(l} Cnt-2
[ view R=mote Message | CLEAR MOK MSG [TEST TIME] Eifi;r

* Link creation and analysis
* MAC command and user data transmission
* Multiple MAC commands

* Script editor for user scenarios

@
mﬂdmoﬂﬂ&:mm

* Recording link messages
* Raw data available in hexadecimal format



FUOTA Test

PC Application Software

HJ RecwoodComm : LoRawWAN Autetest( version : 1.217 RWCI020x )

PROJECT  SETUP  UTILITY ABOUT FUNCTIONAL TEST - FUOTA TEST

REPORT PATH
FILE E

8 runcTIONS ‘

|Bi=‘ PERFORMANCE H =4, LINK ANALYZER H

t:'r_-ﬁ:REATE REPORT | | (2L OPEN REPCRT

MHG FUOTA PARAMETERS
CONFIG FRAGMENTATION
ST 515 imnoex[o -] sz & =] weFRAc 15 2
NST SA AL (LOPE ~w| DESCH. U FFFFFFFF (=
OPEN BIN | .bin
FUOTA TEST
CONFIG MULTICAST
Mc GroupiD |0 w
McAdd-  Ox|FFFFFFFF S Mcintenal |01 2
Mc DR DRS_SFOEW115 Vi Freq (8395250 |
MC K2y Dx 123456789612 3456789012 3456783612 22 digive
Databosn Bytel
1625 LE{HLE 7 o 75;-{&
U @ @ 12 15 -IZ.9 5.98s - @228 1 @ - @ @ @9 U 1646 Datalp Bytel
-=3FragSessionDelzLeRey: Froglndex-8
> 8 & 12 1z -10.8 1 @200 1 @9 a - - 201 U 1155 DotaDown oytel
CE FC 8C 1B
u e88C 1 @ | g 28l U 1155 DalaUp Bylel
v
< >
FASS A
ELEARAON N READ: CERT : REASON2
- FuoTA finished successfully
CLEAREPY MEG | lewkc: | nuk :STOF
CK
S&/E SPY MSG w
[+ View R=more Message

RWC2020A | DUT PORT | .

* Clock synchronization * Test summary and report generation
* Multicast / Unicast * Elapsed time information

* Fragmentation and data transport

* User binary file

\#
hmﬂﬂlﬂﬂﬂﬂc‘:mm




NST / MFG Test

lecwoodComm : LoRawWAN Autote:

PROJECT SETUP  UTILITY ABOUT

PC Application Software

FUNCTIONAL TEST - MFG

REPORT PATH DE
FILE MAME

L f...REATE REPORT ,‘; i OPEN REPCRT :.'ta‘
= / 7 Curr-item

TH POW -130.0 =1 ¢Bm
MEISE TFEQ 900.000000 =1 w1
NST SA PATH LOSS 0.0 =l 48
SR EST INIT RX GAIN MEDIUM "
MODULATION PARAMETERS
M ATION I0RA -
NETWORK PUBLIC w
SF ANY w
BW 125 -
CR 45
TX POLARITY MORMA_ -
X POLARITY MORMA_ P
PACKET PARAMETERS
PREAMBLE SIZE 8 ] Byte
PACKET INTERVAL 0.05 2 gec
REPEAT MUK 50 &
PAYLOAD SIZE b3 =1 Byre
PAYLOAD 32
o DOOG00D0K00000000000000000000001
CRITERIA
PER CRITERIA 0.10 =
PCW CRITERIA UPPER 140 2] dBm

MEASUREMENT USING MFG SCENARIO
o] TIMZ CATA POW FLR VCRDICT
> n 00:00:22 Serial:000 290 0.000 PASS
1 00:00:22 Serial:001 89  0.000 PASS
2 00:00:22 Serial:D02 29 0.000 PASS

Signal
125 =00 005 SE 00 00 0000 00 00 00 00 00 Generator
135 500 0058 - == 5F 0D 00 0000 00 00 00 00 00
135 500 0051 - -~ 5000 00 00 00 00 00 00 00 OO Signal
125 E80 005s - - 6100 DD 50 00 06 80 09 08 00 Analyzer
135 500 005t -~ -~ 6200 OD OO0 0N QD 00 00 00
S8 0056 - -— 6300 000000 60 00 00 00 00 WEG

125 G0 005 -- -- FFFF 00 00 00 00 00 0D 0500 |
125 30 21856 =e e 00 64
138 49 018 - -~ 0064
128 39 0205 - -~ 0084 |

R R
-
P2
&A

PER: 0,000 (0/100) POW: 8.9dBm |

CE

CELARTRENT EXEC: LIMK :STOF

cK

CLEAR SPY MSG | leyEg: LINK:STOP
K

SAWE SPY MISG

[ View Remnte Message [ TEST TIME] Begin

* One of production test examples
* RX test — PER measurement
* TX test — Power measurement

\ &
hmﬂﬂlﬂﬂﬂﬂc‘:mm

DUT PORT | .

* Test summary and report generation
* Elapsed time information
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® RF Shielding Enclosure
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RWC7100A

RF Shielding Enclosure

140

® Very High Shielding
Effectiveness (dB)

120

100

a0

Shielding effectiveness (dB)
Z

|l 4 R

® Applications

LTE, NB-loT devices (700MHz, 2-6GHz)

LoRa, Sigfox devices (400MHz, 900MHz, 2.4GHz)
WiFi devices (2.4GHz, 5.8-6.2GHz)

BT/BLE devices (2.4GHz)

GNSS devices (1.2-1.6GHz)

O O O O O

\ &
. mﬂdmﬂUdComm
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Add-on Modules

® 10 Modules

® Antenna Modules

Bdmoﬂﬂ&:mm

O

O O O O

@)

@)

USB 3.0 Fiber Interface Module
USB 3.0 to 2.0 HUB Module

N to SMA Module

SMA to SMA Module

DB9 Module

Wide-band Right-hand Circular Polarized
(RHCP) Antenna Set

Wide-band Left-hand Circular Polarized
(LHCP) Antenna Set

RF Shielding Enclosure
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Manufacturing Solution 1

Production Test Solution

® Separate TX/RX Test with SG/SA (NST)

DUT

End-device or Gateway

SF, BW, length, ...
Frequency,
Low TX Power

Number of
packets

0. Configure the test packet 0. Enter RX Test Mode

1. Repeat sending packets 2. Count # of RX packets

3. Stop Signal Generator 4. Calculate PER
Any form of LoRa test packets can be generated
with various flexible protocol parameters
SF, BW, ... ) .
0. Configure the receiver 0. Enter TX Test Mode
2. Measure TX Power & ‘Il 1. Repeat sending packets
CW Frequency

Signal Analyzer 3. Stop

\ &
hmﬂﬂlﬂﬂﬂﬂc‘:mm



vi4

Test Example of Multiple DUT's

Production Test Solution

Using NST SG/SA
RF Enclosures [RX TEST]
Ethernet + The test packets sent by the
l I“ab\91 tester as specified are
T er ANT TR = Q_'_ transferred to each DUT by @
DUT #1 splitter at the same time.

*  Each DUT counts the number of
packets it receives, which is read

< cable —
== or AT S - Q+ by the user application software.

Splitter

RWC5020 e

[TX TEST]

* A DUT is forced to transmit CW
Control PC signal.

e ' * The tester measures the power
and the frequency* of the CW

signal.
* A DUT is forced to send the LoRa
test packets.
* The tester measures the power
of the test packets.
* The rest of DUTs are tested in
Serial turns.

+ The tester shall be controlled by * The DUTs should be put into RF * Frequency measurement is
the user application software via enclosure(s) to minimize the effect available only i RWC50208/M.
Ethernet. of interferences.

+ This software may also control the * Any available or efficient method
DUTs if necessary. cun be adopled for RF connection;

either radiated or conducted.

FEadmoodcomm Gl\
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Manufacturing Solution 2

& &

STEP 1
Initiate the test with START_FLAG
e —— ____—————‘—“____'
STEP 2

interval
interval

Send the LoRa test packet (1)

Send the LoRa test packet (2)
e 5
Send the LoRa test pa

cket (3)

interval |

Send the LoRa test packet (M)
Close the tast with END_FLAG

Calculate PER
Measure TX Power

SEﬂdmoﬂﬂComm

STEP 3

e number of received packets (K)

wait time
> 530ms

Reporl th
E s (K)

At

Repart the ~umber of received packets
received packets ()

At

e______——r—
Report the aurmnker of
h— ____________—————_———_____——

Production Test Solution

able to all LoRa

® Simultaneous TX/RX Test with MFG ﬁpp".fct and-devices &

gateway s)
Power On
DUTTX e i’ ——
DUT transmits START_FLAG
DUT RX
DUT counts the number of packets
k) that received successfully
Tester verdicts as FAN
By report imeour
DUT TX

DUT transmits the report packet
(K value in payload)

User's

Q




Test Example of a Single DUT

Using MFG Function

s The tester shall be controlled by the
Ethernet user application software via Ethernet.

RF Enclosures

Control PC RWC5020

* DUT' firmware needs to be
madified to adopt the MFG test
method.

= It is recommended the DUT is put
into RF enclosure(s) to minimize
the effect of interferences.

* Any available ar efficient method
can be adopted for RF connection;
either radiated or conducted.

.Eﬂdmoﬂﬂ(}omm

vi4

Production Test Solution
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Stand-alone Operation of 5020B

I
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End Device Test

I

Gateway/Server

e

End Device

[

downlink msg

=

=~/

vi4

Stand-alone Operation




EDT

® Create a LoRaWAN link between a DUT and the tester

Link Analyzer

® Analyze the MAC and application messages

Uplink
message

Downlink
message

Contents of
the message
at cursor

Raw data
in hexa-decimal
format

\ &
hmﬂﬂlﬂﬂﬂﬂc‘:mm

END DEVICE TEST

EU_868 / V1.02 } A

L CH DR 5F

CrD

121125 -295 5.00s 0003

D 2 0 121125 00 -- 0003

991

1646  DataUp

‘NoPayload

R¥1DROffset=0,RXDelay=1,RXZDR=0

(z0/71 B0 BO|D0 00 OG[01 00 OO DO)[00)[01)ER 32 48 SF

DutyCycle: 23.44%

Time FCnt AckPort M dwell ]

I N : : D : Link
U:2:0:12:125 -282 REF : ---- 0 - ! - 1482 Join-request Analyzer
D 2 0 12125 00 -— | 0 — | - 1155 Join-aceept |
u 0 0 12125 2912 11.9s Euuoué 0 50995 C 51545§|::-ataUp Power
D 0 012125 00 - 0000 1 000 U 991 NoPayload Measure
Uil 0 12125 -293 500s 0001 0 099 C 1646 DataUp cH TIME
D1 012125 00 -— 0001 1 000 U 991 NoPayload
U 2 0 12125 -295 5005 0002 0 099 C 1646 DataUp Receiver
D 2 0 121125 00 -— 0002 1 000 U 991 NoPayload Sensitivity
u 2 0 121125 | 0 c

fil  cLEAR FnZ pac_seND Activated _ LINK: Running

Stand-alone Operation

Calculated
Duty Cycle



EDT

Link Analyzer

Stand-alone Operation

® Transmission of MAC Command or Application Data
o To check how a DUT responds to MAC commands

o Supporting all LoRaWAN MAC commands with user configuration
Field selection: frame payload or frame options
Message type selection: confirmed or unconfirmed
User defined message: editable payload data and port field

END DEVICE TEST

LINK PROTOCOL RF o | 1 :
U 0 0:i12/125-292  5.00s 0 Ly i DataUg Analyzer
REGION INSTANT MAC CMD1 EU_S8c8 U 2| 0{12{125; -285 | 500s 003E| 0 099 U 1646 Datalp
SMAC_PAYLOAD U 1 012125 -292 501s 003C 0 099 U 1646 Datalp Powrer
: DEV STATUS U 1 ©:12 125 -293 500s 0030 O 099 U 1€46 Datalp Measure
e -ONFIRMED D1 0i12{135; 00 | --- 0031 0 000 U 1318 LinkADRRag o TIME
= PAYLOAD [U o 012 125 -202 451s 003E 0 000 U 1155 LinkADRAns |
DUTY_CYCLE 1 U 2 012 125 -205 550s 003F 0 099 U 1646 Datalp Bl
: RX PARAM SETUP U 1 0i12i125:-292 {501s 0040 0 DI U 1646 Datalp Sensitivity
= INSTANT_MA LINK_ADR Uinm 0i12i125: -293 | 500s 0041 0 099 L 1646 :Datallp
: TX_PARAM_SETUP % |
;~ ADR_DR iF12BW125 U 2 0:12:125:-295 5.00s 0042 0 092 U 1646 Datalp
Pow=1, DR=1, Mask=1
POP-UP Ag)io1 0o 00 00)(BD)(3E 0C)BO)03 07 54 35 77 FE

Activating W™ cLEAr 12 pac_semD _ LINK: Running
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EDT

Link Analyzer

Stand-alone Operation

® Transmission of Multiple MAC commands in a single frame

© To check how a DUT responds to multiple MAC commands

© Up to 3 MAC commands

LINK PROTOCOL RF
(5 EE : : ‘ : Analyzer

b NUM_OF_CMD 2 T Pio= oo iEs 749§ ifis 00 G 0994 18548
L INSTANT _MAC_CMD1 RX_PARAM_SETUP 5; 295  5.00s 099; U 1848 Datalp Power

‘i0 12 i T 0005 u 1432§RKParamSetReq WVieasure

RX1_DR_OFFSET 0 ' iLinkADRR.oq cH TIME

i« RX2_FREQ 869.525000 (U 1 0 1z i35 -296 468 000 U 1318 RiParamSetAns |

‘- RX2_DR DRO_SF12BW125 SR L :LinkADRAns Receiver
: ‘1:0 12 : Loae- 0 000: U 991 :NoPayload Sensitivity
'!\ISTANT—MAC—CMDZ LINK_ADR Uimi0 12i135:-296 | 5335 0009 0 099: U 1646 Datallp

- ADR_DR DRO_SF12BW135 U 110 12135 -296 500s 000A 0 099 U 1646 DataUp

RX1DROfIset=1, R¥2DR=1, CH=1

F1l  cLEAR 2 pac_senD Activated \_ LINK: Funning
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EDT
Power Measurement

Stand-alone Operation

® Power vs. Time

o Continuous monitoring of DUT’s TX Power w.r.t. SF

® Power vs. Channel

o Continuous monitoring of DUT’s TX Power w.r.t. Channel

® Calculating the maximum/average/minimum values

END DEVICE TEST EU_858 / V1.0.2 / A [O1Z)ETH) END DEVICE TEST EU_868 / V102 / A ‘D1Z)[ETH)
Power vs. Time Measurement i Power vs. Channel Measurement o
Datalp : FCNTOOBE, CHO4, 16.3dBm, $F7, CR_4_5 Analyzer DataUp : FCNTOOEE, CHO4, 16.3dBm, SF7, CR_4_5 Analyzer
20 , 20
19 19
T 18 ! T 18
m 17 Power m 17 Power
T 16 ; I e e ., =
= 15 ' Measure = 15 Measure
oo ; cH TIME oo cH TIME
g 13 ! — % i =
a iz ! e
11 H . 11 5
10 ! Receiver 10 Receiver
TIME Sensitivity CHANNEL Sensitivity
ALL SF7 SF8 SF9 SF10 | SF11 | sFa1z CH_00|CH 01[cH 02 |CH_03|CH 04 | CH_05|CcH_06 | CH_07
N 124 23 28 17 16 20 20 N 19 ] 16 17 ] 17 22 15
FPmax | 168 15.8 166 16.6 164 16.4 165 Fmax| 168 | 164 | 167 | 165 | 166 | 164 | 168 | 167
Pavg 163 15.4 163 16.3 16.3 163 163 Pavg 163 | 153 | 163 | 163 | 163 @ 163 | 163 | 163
Pmin 16.1 16.2 163 163 16.3 163 161 Pmin 163 | 161 | 163 | 163 | 162 | 163 | 163 | 163
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EDT

RX Sensitivity Test

Stand-alone Operation

® Automatic Search of the Minimum Sensitivity Level
o Determine range and step for the power sweep

o Select the class of device and the target receive window
RX1 and RX2 for Class A, Ping-slot for Class B, RXC for Class C

© The result value is the minimum power level at which the measured PER
does not exceed the limit (TARGET_PER)

e i f Power
0.R i
0.7 , £ Measure
e 06 / cH TIME
w 0.5 $
2 o4 | y [
- e Receiver
01 ; Sensitivity
0.0 .h_._._—eo—o—é—ﬂ‘/

150 -131 -132 -133  -134 -135 136 -137 -138 -1389 -140
POWER {dBm)
SCENARIO PI(T NUM START STOP STEP TARGET
ECHD -130.0d8m || -140.0dBm || 1.0dB C.100

RESTART _I Activated SEMS: Stopped LINK: Runnlng
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Gateway Test

I

End Device

I

Gateway/Server

downlink msg

=

vi4

Stand-alone Operation

G




v Link Analyzer

Stand-alone Operation

® Create a LoRaWAN link between a DUT and the tester
® Analyze the MAC and application messages

GATEWAY TEST EU_868 / v102 / A

L CHDR SF BW Pow | Time FCnt AckPort M dwell CWD Link
! : ! 7 2 ! g g in

125 100 REF -~ 0 - - éusz Isin-request nal
1121125 -284 | - | 0 -- |- 1155 loin-accept |
112 125 -100 11.7s 0000 O 1646 DataUp

121125/ 293 - 0000 991 NoPayload
12125 -100 5005 0001 1646 DataUp eH TIME
112125 203 - 0001 891 NoPayload
12 125 -100 500s 0002 1646 DataUp Receiver
112 125 293 - 0002 991 NoPayload Sensitivity
12 125 100 500s 0003 1646 DataUp

D 2 012125 -202 - 0003 891 NoPayload

Y
=
[
o

CEE C PR C el
N P PP R N G OlP|BP
o o o o o o o|lalo

=) o B D R QO R oo
1
= Nall T Eall — Nall = Wy

RX1DROffset=0 RXDelay=1,RX2DR=0
(20)(39 84 02)[00 D0 0O)(D1 0D OO 0O [00)D1)0E 46 E4 21

N
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v Link Analyzer

Stand-alone Operation

® Transmission of MAC Command or Application Data
© To check how a DUT responds to MAC commands
o Supporting all LoRaWAN MAC commands with user configuration

o Multiple MAC commands in a single frame (Up to 3 commands)

GATEWAY TEST EU_868 j V102 [ A 022 ETH)
L CHDR SF BW P Ti FCtAthMd I CMD ,
LINK PROTOCOL IMe _Funt Ackror e Link
U1l o2 100 ' 5.005 0014‘ 0 039 C 154550ataUp Analyzer
D10 51251255 293 - 0014 1 - U 991 {NoPayload
. U 2 012125 -10.0 i 500s 0015 O 099 C 1646 DataU
"ONFIRMED . S Power
LINK CHECK D 2:0:12:125: -293 ! --- 0015:1 : ‘U 991 NoPayload Measure
PAYLOAD U 0 0:i12/125/-10.0 5005 0016 0 D00 U 1155 LinkChackRag cH TIME
DEVICE_TIME : : - |
= [0 o 012 125 -293 --- 0016 0 000 U 1155 LinkCheckAns |
DEVICE_MODE U 2 012 125/ -100 5.00s 0017 0 092 C 1626 DataUp Receiver
RESET IND = D 2 0i12i125! 293¢ - 0017 1 -- U 991 |NoPayload Sensitivity
T BT U 0 ©i12/125}-100 5.00s 0D1S 0 D99 C |1646 DataUp
PERIODIC_ UPLINK = : Dioloi12125! 293} - 00181 U | 991 |NePaykad
Marg|n=20, GwCht=1
PQOP-UP ‘6001 00 00 00)(B0J(16 00)i00)0Z 14 01 DS ED ES F4

Activating il clear 2 pac_sEnD _ LINK: Running
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GWT

® Power vs. Time

® Power vs. Channel

Power Measurement

© Continuous monitoring of DUT’s TX Power w.r.t. SF

© Continuous monitoring of DUT’s TX Power w.r.t. Channel

vi4

Stand-alone Operation

® Calculating the maximum/average/minimum values

GATEWAY TEST EU_858 / V1.0.2 / A (DZ2)ETH) GATEWAY TEST EU_868 / v102 / A [0Z2)[ETH)
Power vs. Time Measurement i Power vs. Channel Measurement o
MNoPayload : FCNT0075, CHOS, 20.4dBm, SF8, CR_4_5 Analyzer MNoPzylezad : FCNTO075, CHOS, 20.4¢Bm, SF8, CR_4_5 Analyzer
25 , 30
24 28
T 2 . T 28
im ii : Power @ g; Powrer
= 20| eretteretertatetert e it gttt op bt tet et agite, Measure = 5 Measure
oo i CH TIME = cH TIME
Z . TIME Z 2 CH
a 17 o 22
16 . 21 :
15 H Receiver 20 = = =__ = — == - Receiver
TIME Sensitivity CHANNEL Sensitivity
ALL SF7 SF8 SF9 SF10 | SF11 | sFa1z CH_o00[cH_01/cH_02[CH_D3[CH_04/CH_05|CH_06|CH_07| RXZ
N 140 20 23 21 21 20 36 N 12 20 19 12 | 17 17 21 12 10
Fmax | Z08 206 207 20.6 207 20.8 205 Fmax | 206 | 207 | 20.7 | 202 | 2086 | 205 | 208 | 207 | 203
Pavg 203 203 203 203 203 203 203 Pavg 202 | 202 203 | 202 | 204 204 | 204 | 202 | 202
Pmin 702 702 202 70.2 2032 70.2 203 Pmin 2032 | 2032 | 202 | 202 | z04 | 704 | 204 | 202 | 7202

fil clear 2 pAC_SEND MEAS: Stopped | LINK: Running Fil  clear 12 pac_semD MEAS: Stopped | LINK: Running
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oW RX Sensitivity Test

Stand-alone Operation

® Automatic Search of the Minimum Sensitivity Level
© Determine range and step for the power sweep

O The result value is the minimum power level at which the measured PER
does not exceed the limit (TARGET_PER)

Lini
Anaivzer
id
na Dnsiraes
e iVieasure
(s} CH TIME
& 05
= pa (
Ei Receiver
01 ‘ Sensitivity
e . . o \
150 -131 -132 -133  -134 -135 136 -137 -138 -1389 -140
POWER (dBm)
SCENARIO PI(T NUM START sTOP STEP TARGET
NORMAL -130.0dBm || -140.0dBm || 1.0dB C€.100

RESTART _ Activated SENS: Stopped LINK: Runnlng
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Stand-alone Operation

Non-signaling Test

.

SG or SA End-device or Gateway
In test mode

? L

>

RX
Test

TX
Test

| Q
e dwo 0dconn |

vi4




NST

NST TX

® Signal Generator
o Modulation - LoRa, FSK, CW

o LoRa Modulation - Network, Polarity, SF, BW, CR
o LoRa Packet - Preamble, Payload
o Repeat number, Packet interval

NONSIGNAAONG I ST —— (i3 t%6 70+ O o L e A

5 5 H Analvzar
0030 7 i125 0.0 0.400s 51 00 01 02 03 04 05 06 07 08 09 4
0040 8 1125 00 0A00s 92 (0O 0L 02 03 04 05 05 07 09 09
D0S0! 9 125 0.0 (0D.100s 164 .00 U1 0Z 03 04 05 06 07 08 09 o

‘ ' ‘ : MIFG

0060 10125 00 0100s 329 00 01 02 03 04 05 06 07 0F 09
007011125 00 0.100s 659 ;00 01 02 03 04 05 06 07 08 09
008012125 0.0 01005 131800 01 02 03 04 05 06 07 08 09

Status : OFF

\ &
hmﬂﬂlﬂﬂﬂﬂc‘:mm

Stand-alone Operation



NST

NST RX

Stand-alone Operation

® Signal Analyzer
o Power Measurement - LoRa / FSK / CW
o Frequency Measurement - CW

NON-SIGNALING TEST [21[ETH)(LO] NON-SIGNALING TEST 171)[ETH,(LO) CAP
Pow Time dwell . .

N ; ; Signal P ; ; ; Signal
0000 7 125 - ~=- 51 00 01 02 03 04 05 06 07 08 09 TS 0006 - | - i -105 | - o= CW Freq=868.29927MHz GeRBrator
DOO1 7 (125 -108 015 51 00 01 02 03 04 05 06 07 08 09 0007 — | o | <105 | oo | -~~~ CW Freq=858.299888MH;z
D002 7 (125 10.8 015 51 00 01 02 03 04 05 05 07 08 DO 0008 ~ | — | 105 | - CW Freq=858.2998E8MHz
0003 7 125 -10.8 0155 51 00 01 02 03 04 05 06 07 08 09 Signal 0009 - -  -105 | | = CW Freq=868.209827MHz Signal
0004 7 135 -10.8 015: 51 00 O1 02 02 04 05 06 07 0% 09 e T ©em. CW Froq-868.289827MHz GO
0005 7 (125 -10.8 0455 5L (00 01 02 03 04 05 05 07 0§ 09 ——————— | o011 - | - 105 | e - CW Freq=868.299827MHz
0006 7 :175 -108 0155 51 00 01 02 03 04 05 06 07 08 09 0012 -- { - {-105 | - | -—- [CW Freq=888.299827MHz
D007 7 125 108 0155 51 00 01 02 03 04 05 06 07 08 09 LS 0013 — | - | 105 | - - W Freq=858.299888MHz e
0008 7 125 -10.8 015s 51 00 01 02 03 04 05 06 07 08 09 | |op1a ~i--i105; o -~ CW FreqzR68 299988MHz
0009 7 135 -10.8 05: 51 00 01 02 02 04 05 06 07 08 09 0015 ~ - <105 - - CW Freq=868.2399888MHz
POW(dBm) MAK: -10.8 AVG: -10.8 MIN: -10.8 POW(dBM) MAX: -10.5 AVG: -10.5 MIN: -10.5

FREQ(MHz) MAX: 868.299988 AVG: 868.209959 MIN: 868.299927
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NST

MFG

Stand-alone Operation

® MFG Mode

o Test scenario defined by RedwoodComm
o DUT triggers a test transmitting OxFFFF
o Simultaneous TX/RX Test

RX Sensitivity (PER)

TX Power

MON-SIGNALING TEST [AZ1)[ETH)(LO) NON-SIGNALING TEST 1Z1)ETH,(LO) CAP

SEQ 5F BW Pow Time dwell . S5EQ SF BW Pow | Time dwell .
— : : Signal am— ; ; ; Signal
Generator N § § Generator
Signal Pob § § § Signal
Analyzer " : :
¥ 0006 7 :125: -11.7 ; ===e=n . 30 FF FF Analyzer
0007 7 125: 0.0 0100s 51 0001 02 03 04 05 0& 07 08 02
0008 7 (125! 50 i0100s! 30 FF FF
MFG sy i ; ; MFG
0009 7 i125:-117 :15.45s 30 FF FF 00 64
op10 7 (125i -117 i 013s | 30 FF FF 00 64
: : : 0011 7 :125:-11.7 : 0.13s . 30 FF FF 00 &4
Wait Starting Packet from DUT PER: 0.000 (0/100) POW: -11.7dBm

\‘E
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Feedback

If you have any questions,

contact us at sales@redwoodcomm.com or
visit www.redwoodcomm.com.
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