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End-device Test Solutions

Key Features

5020B
e Protocol Conformance Tests 5\@\@\
o 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
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

e RF Performance Tests |
TX TEST: measuring TX power

o RX Sensitivity & CW Frequency
Class A/B/C

o TX Power
o TX CW Frequency

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

Key Features

e Protocol Conformance Tests

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

© 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

e RF Performance Tests
O RX Sensitivity

2020A
o TX Power
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

e Whatis LBT?

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

e 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

AAAAA from DUT
RWC50204/B/M =5 Interference
signals from
((¢ I ) o RWC2020A
'\"cﬂi j \/ e
E =
DUT(End-Device or Gateway) T
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Manufacturing Test Solutions

Key Features

o SOL #1: Separate TX/RX Test
© Non-signaling test (one-way test)
o Signal Analyzer function for TX Test
Measuring TX power and CW frequency

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

o A wired control of DUT might be required

e SOL #2: Simultaneous TX/RX Test
o Combining the advantages of signaling test and non-signaling test
o Simple test protocol is defined between DUT and the tester
o A wired control of DUT might not be necessary

-
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Users can use their own binary files T—
; —>
o ClockSyncVersionReq
for testin Check e ‘
y ClockSyncVerionAns
App Version MulticastVersionReq 3
MulticastVerionAns
—>
ForceDeviceResyncReq
Synchronize I AppTimeReq
AobStack Clock ; 3
Secure Bootloader pp Stac PC Application Software ¢ AppTimeAns
e | e
User Application < User Application
i L °p MulticastGroupSetupReq
. Setup : MulticastGroupSetupAns
A Firmware Management < Firmware Management Multi tG —
Update Agent uiticas roup FragSetupReq
(FUA) & Fragment FragSetupAns _
RWC5020 LoRaWAN Tester
Start MulticastCIa::C'SessionReq
< i€ ulticastCl. i
Mcast | Frag Ele=t L Mcast | Frag Elodk Class C Session \asscs‘%m«nsﬁl
Sync Sync
File Distribution Client (FDC) File Distribution Server (FDS) DataFragment (1)
Transfer DataFragment (2)
Mcast Management Fragmented Data s N Binary data
LoRaWAN LoRaWAN . ® N parity check
(Class C Session) DetaEragmant 24)
End-Device (Dev) RedwoodComm Test System
MulticastGroupDeleteReq
Delete MulticastGroupDeleteAns
Multicast Group FragDeleteReq
& Fragment FragDeleteAns
NZ
. medw(]oaComm

FUOTA Test Solution

Fully Automated Test Scenario

— Easy to use

DUT

Key Features

' Fra : VérsionReq
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GW Test & Measurement Guidelines

e Related Document

O

Recommended instruments: RWC5020B (or M) and RWC2020A

e Tx & Rx Operation and Survival with Open/Short Load
e Measured and Reported RF Transmit Power Relative to Transmit Power Setting
L. Gateway Under Test
e Tx Conducted Emissions Out-of-Band
e Tx Intermodulation Ethemet
e Tx Frequency Error 1
e Rx Sensitivity e
e Rx Dynamic Range Generator
ANT

e Rx In-Band Blocking/Selectivity ' |
e Rx Out-of-Band Blocking/Selectivity [ RS232C van

. 2:1 ) DnCrectltl)nal
e Rx Intermodulation 1-box LoRaWAN ORI (ggg;r
e Cold Start Test Solution
e Time Accuracy Ethernet Hub Ethermet - | -30d8

]

Ethernet

Spectrum
Analyzer

pPC USB

2 fh
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https://lora-alliance.org/resource_hub/gateway-test-and-measurement-guidelines-issue-01/
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e Automated PC Software and Example of Test Setup

#
med wooﬂComm

Typical Test Setup

Key Features

N
v RF Cable Ethernet
= O Link Analyzin
2 ((( ))) YIS
S O TX Power Test
© DUT O RX Sensitivity Test
L
 W=-----r o> ™ | CMDMapper |  DUT LoRaWAN Tester O Fast Test for MFG
> el po Controller C Il . 5
) ontroller O Pre-Certification Test
Ee
9 OR (O GW Non-regression Test
= O FUOTA Test
-2 (( )) O LBT Test
() Software
Q .
25 Server fuction =~ Gateway Application
< Controller

- - - ---- - Core
= Ethernet

J

Anechoic Chamber
or Shield Box

PC Application Program
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RWC5020B

Product Comparison

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

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

e Target
R&D, QC

e Output Power
0 to -150dBm

o Testing capability
Protocol conformance
RF performance
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RWCS5020M

Product Comparison

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

-
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RWCS021P

Product Comparison

e Operable in remote control mode
4 LED status indicators
Remote control interface: Ethernet, USB-C (VCOM)

e Operation mode
End-device Test

e Target
R&D, QC

e Output Power
0 to -30dBm

o Testing capability
Protocol conformance

e Supply Power
5V/0.5A USB-C powered

rLAN4
STATUS s D RF
e e o o z
(I) RFIN/OUT 500
+30dBm,

25VDC MAX
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Comparison Table 1/2

Product Comparison

50208 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 5 kg 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, RS-232C Ethernet, RS-232C Ethernet, USB-C (VCOM)
Frequency Bands

- 400MHz to 510MHz Included 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 available
Operational Modes

- End-device Test Selectable Selectable Included

- Gateway Test Selectable Selectable Not available

- Non-signaling Test Included Selectable Not available

¢
med moodComm
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Comparison Table 2/2

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

- Output Power Measurement YES YES NO

- Carrier Frequency Measurement YES YES NO

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

- Gateway Non-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 NO

%
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Frequency

Output Level

Input Level

Measurement Accuracy

VSWR

External Reference
Frequency Input

Remote
Programming Ports

Miscellaneous

%

¢
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RWC5020B

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

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

« 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

« +1dB for Power
¢ +1KHz for Frequency (Single Tone)

e Better than 1:1.5

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

* RJ45(Ethernet)
¢ RS-232C

« Operating temperature : 5 to 40C

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

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

Hardware Specification 1/2

Product Comparison

RWC5020M

» Operating temperature : 5 to 40C

e Input : 12V/3A VDC

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

e




Frequency

Output Level

Input Level

Measurement Accuracy

VSWR

Phase Noise
(Single tone mode)

Remote
Programming Ports

Miscellaneous

\
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Hardware Specification 2/2

RWC5021P

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

o Stability vs. +25°C : %5 ppm

« Stability vs. Aging : £2.5ppm/year

* Range : 0dBm to -30dBm

* Resolution : 0.1dB

e Accuracy : £2dB

* Impedance : 50Q

¢ +30dBm to -80dBm for Power Measurement

* +3dB for Power

e Better than 1:1.5

N/A

* RJ45 (Ethernet)
¢ USB-C (VCOM)

 Operating temperature : 5 to 40°C

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

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

Product Comparison

RWC2020A

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

* Range : -10dBm to -100dBm
* Resolution : 0.1dB

e Accuracy : £1dB

* Impedance : 50Q

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

¢ -103dBc @ 1kHz

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

¢ 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
* Weight : 0.95kg

e
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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

edmﬂoaComm

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 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 C5020B-xx.



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:HorlL

05020M-10

EDT+GWT+NST
EDT+GWT

NST

EDT

GWT

EDT+NST
GWT+NST

Select Freq Band: High or Low

Multiple Freq Band Option

3 @
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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

Order Code Part Name Order Code Part Name

L

edmﬂﬂdComm

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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e PC Application Software
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Pre-Cert Test for LoORaWAN® V1.0.2

PC Application Software

[l RedwoodComm : LoRaWAN Autotest( SW Version RWC50208 ) - ] X
PROJECT SETUP UTILITY ABOUT PRE-CERTIFICATION - EU_868 192.168.8.121-RWC5@20B, VER:1.336,SN:8x1870014 »V- =
PROJECT REPORT PATH

EMO_V13 FILE NAME
— - e E ated
l LqRa ‘ ‘ aﬂ PERFORMANCE ] ’ "—'_A LINK ANALYZER ‘ ‘ FUNCTIONS | é% REATE REPORT OPEN REPORT 0
@33 swrrest CONFIG "
i e LORA CERTIFICATION TEST SUMMARY (EU V1.6)
& [JLoRa Alliance Conformance Test (EU) A TEMS VERDICT SUB VERDICT
=1 []1 Activation and Deactivation Pre and Post test 1 Activation and Deactivation Pre and Post test PASS
[J1.1 certification Application Activation 1.1 Certification Application Activation PASS
[J1.2 certification Application Deactivation 1.2 Certification Application Deactivation PASS
=-[]2 Over the Air Activation 2 Over the Air Activation PASS
[J2.1 pre-Join Behaviour 2.1 Pre-Join Behaviour PASS
[:|2.2 Join Accept with DLSettings 2.2 Join Accept with DLSettings PASS
[[12.3 Join Accept with Delay Settings on RX2 window 2.3 Join Accept with Delay Settings on RX2 window PASS
D2.4 Join Accept with CFList 2.4 Join Accept with CFList PASS
[]2.5 DevNonce Verification for Join Request 2.5 DevNonce Verification for Join Request PASS
=-[]3 Activation by Personalization 3 Activation by Personalization PASS
[J3.1 Activation by Personalization 3.1 Activation by Personalization PASS
=[] 4 Certification Application Functionality 4 Certification Application Functionality PASS
8 I:IA.l Default Setting Test 4.1 Default Setting Test PASS
[J4.1.a Channel Plan and Usage 4.1.3 Channel Plan and Usage PASS
&.[J4.1.b Cryptograph 41b Cr?lptograph i PASS
[J4.1.b.i AES Encryption 4.1.b.!‘AES Encryption i PASS
3¢ s 4.1.b.ii Message Integrity Code PASS
[J4.1.b.ii Message Integrity Code 4.1.c Downlink Error Rate PASS
[]4.1.c Downlink Error Rate 4.1.d Receive Window Timing PASS
[J4.1.d Receive Window Timing 4.1.e Frame Sequence Number PASS
= D4.&.e Frame Sequence Number v aa a0 ot- 1 a - ~ann X
—/ = e L
Test Parameters PATHLOSS | 0.0 [24| DEFAULT SCALE |- (1.0 +||f|
Add raw data
N . CLEAR MSG
D Stop link after test
Test ADR SPY MESSAGE
Test Opt DR AVE
View SPY MSG (Max. 300 Lines) LRESRO ] e

RXGAIN:MEDIUM |:|

* 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
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Pre-Cert Test for LoORaWAN® V1.0.4

[l RedwoodComm : LoRaWAN Autotest( SW Version : 1.334 RWC50208 )

PROJECT SETUP  UTILITY ABOUT

PRE-CERTIFICATION - EU_868

PC Application Software

= m} X

192.168.0.121-RWC50208,VER:1.336,5N:0x1870014 - i

REPORT PATH
FILE NAME

e E ated
PERFORMANCE FUNCTIONS l é% REATE REPORT OPEN REPORT 0
CERTIFICATION @33 swrrest CONFIG "
T ol — LORA CERTIFICATION TEST SUMMARY (ALL V1.0.0)
REGION : EU_868
4 [JLoRa Alliance Conformance Test (EU_868) A
al]1 it spm, ITEMS VERDICT SUB VERDICT
[J1.1 DUT Pre-condition Activation APt PASS
= []2 Over the Air Activation 1.1 DUT Pre-condition Activation PASS
i []2.1 Pre-loin Behaviour 2 Over the Air Activation PASS
[[J2.2 Join-Accept with DLSettings 2.1 Pre-loin Behaviour PASS
[[12.3 Join-Accept with Delay Settings 2.1.a For Dynamic Channel (DC) plan devices PASS
@-[]2.4 Join-Accept with CFList 2.1.b For Fixed Channel (FC) plan devices NOT TESTED
=-[3 Activation by Personalization 2.2 Join-Accept with DLSettings PASS
3 2.3 Join-Accept with Delay Settings PASS
2.4 Join-Accept with CFList PASS
=[] 4 Device Functionality Tests 2.4.a For Dynamic Channel (DC) plan devices PASS
@-[]4.1 Default Setting Tests 2.4.b For Fixed Channel (FC) plan devices NOT TESTED
@ []4.2 Confirmed Frames 3 Activation by Personalization NOT TESTED
=[5 MAC Command Tests 3.1 Dynamic channel plan devices NOT TESTED
[]5.1 DevStatusReq 3.1.2 Al regions
&-[]5.2 NewChannelReq 3.1_.b For regions with du_/ell time limitation only ___
#.[]5.3 DichannelReq 3.2 Fixed chan_nel plan devices NOT TES
[]5.4 RXParamSetupReq S 2:allireglons
TR 3.2.b For regions with dwell time limitation only NC
[]5.5 RXTimingSetupReq 4 Device Functionality Tests PASS <
- [[]5.6 TXParamsSetupReq Y =
oo | s le L
) PATHLOSS | 0.0 |2 ScALE [. |10+
Ao rawdata CLEAR MSG
D Stop link after test
Test ADR SPY MESSAGE
Test Opt DR
View SPY MSG (Max. 300 Lines) LRESRO ] SeRe s

RXGAIN:MEDIUM |:|

* LoRaWAN V1.0.4:

EU863-870, US/CA902-928, AS923-1/2/3/4, KR920-923,

-~ IN865-867, AU915-928, RU864-870, and EU433

medmﬂoaComm

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



RF Performance Test (EDT Class A)

PC Application Software

[l RedwoodComm : LoRaWAN Autotest( SW Version : 1.334 RWC50208 ) - ]
PROJECT SETUP UTILITY ABOUT PERFORMANCE - PER & TxPow : 1.0.2 4 35,5r.:e>:1372314i
PROJECT REPORT PATH DEMO\DE|

FILE NAME
P —
LqRa CERTIFICATION PERFORMANCE é% REATE REPORT OPEN REPORT
START TEST CONFIG RX2 SENSITIVITY TEST
o
PER & POWER | SENSITIVITY AND TX POWER - TABLE “ TEST CONDITIONS DEFAULT | o [om
R O
|
LBT [ PERLSING R WINDOW TEST PARAMETERS SYNC RX1/RX2 |
[] PER USING RX2 WINDOW POWER{dBm) []10dB Scale |
NON-REGRESS D TX POWER & FREQ TEST - |START + STOP - |CRITERIA + |
x 7 |
DRO |-129.0/% -131.01%
TEST ITEM |
DR1 |-126.0/% -1280/% |
DR WITH RX1 WINDOW |
DR2 |-125.0/2 -127.0/% o0 &
[C] pre_sF12eu125
[ or1_sF11ew125 DR3 | -122.0:3 -1240:3
[ or2_sFieew12s DR4 |-119.0 -1210/%
5 % = DUT NAME PERF_EDT_EU268_V102_ClassA
[] or3_srom12s ors (71160 180 REGION EU_g68
[] ora_sraewi2s z z
[] ors_sF7ew12s DR6 | -112.0:% -113.02 PER USING RX1 WINDOW : PASS
[[] ore_sF7ewzse pR7 | -97.0= -98.0/% DR Start Step Stop Target #Pkt Criteria Result Verdict
[] or7_rskse DRO -129.0 1.0 -138.0 0.100 1 131 -134.0/0.000 PASS
T #P #PKT PATH R -126. . -135.¢ 0. E
DR WITH RX2 WINDOW STEP(dB) oW PKT PATHLOSS(dB) DR1 126.0 1.0 135.0 0.100 1 128 130.0/0.000 PASS
10[2 10/= 1= 0.0[2 DR2 -125.0 1.0 -134.0 0.100 1 127 -128.0/0.000 PASS
[] oRe_sF128m12s ARGETPER [0.100E DR3 -122.0 1.0 -131.0 0.100 1 124 -125.0/0.000 PASS
[ oR1_sF118w125 = DR4 -113.0 1.0 -128.0 0.100 1 121 -123.0/0.000 PASS
DR2_SF10B4125 765
O e TARGET CH MASK DRS -116.0 1.0 -125.0 0.100 1 118 -120.0/0.000 PASS
[[] or3_sFoem12s DR6 -112.0 1.0 -121.0 0.100 1 -113 -117.0/0.000 PASS
[] or4_sFaew12s SCENARIO CERTI_ECHO v DR7 -97.0 10 -106.0 0.100 1 58 -101.0/0.000 | PAsS
[ oRs_sF7ew12s PAYLOAD SIZE 16 = ayre PER USING RX2 WINDOW : PASS
[ ore_sF7euzse DR Start Step Stop Target #Pkt Criteria Result Verdict
[ or7_rskse OPTION DRO -129.0 10 -138.0 0.100 1 131 -134.0/0.000 PASS
SHOW GRAPH DR1 -126.0 1.0 -135.0 0.100 1 -128 -131.0/0.000 PASS
ViR ESACE DURINGTESTING " DR2 -125.0 1.0 -134.0 0.100 1 127 -130.0/0.000 PASS
] stop link after test S
s e Ciview SBY NS [Miax. 360 Tin 10[+] [ clearmse AU A

E/EU_868/1.0.2 /CLA

[ Rwc2020, T CONNECTED
* PER measurement for downlink — RX1/RX2 for Class A

m M| RXGAIN:MEDIUM |:|

* Test summary and report generation

* Estimated and elapsed time information

Scenario: CERTI_ECHO, CERTI_DL_CNT, NORMAL_UL
* TX power and CW frequency measurement

F?
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Tester

PASS
FAIL

PASS

\

] goin-request

Sensitivity Test Scenario (Class A)

PC Application Software

CERTI_DL_CNT
DUT

Join-accepg

Any Packet

IEL Counter (DR=m)

Activate test mods

L _ Li_nkADEBe_q_(Set DR to n;
éinkADRA_n_s (DR=n) _ _ _ -

Downlink

EL Counter (CNT=k, DR=n)

Downlink

EL Counter (CNT=k, DR=n)

Downlink

EL Counter (CNT=k+1, DR=n)
Downlink

¢
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© Activation :

Change
DR

PASS
FAIL
PASS

Calculate
PER

CERTI_ECHO

!oin-request

. @y Packet

© Activation °

Join-accepg :

Activate test mods

Eownlink Counter (DR=m)

L _ Ei_nkADEBeE_(Set DR to n;
| SinkADRAS (DRZD) _

Echo Request

Echo Response (DR=n)

* Echo RequesE
EL Counter (DR=n)

Echo Requess

Echo Response (DR=n)
Echo Request

Tester

Change
DR
PASS
FAIL
PASS

Calculate
PER

Eloin-request

NORMAL_UL
DUT

_ _Link;’-\DERe_q. (Set DR to n

éinkAD_R_AE (DR=n) _ _ _ -

Confirmed Downlink

gplink (ACK=1, DR=n)

i .Efirmed Downlink

E!plink (ACK=0, DR=n)

Confirmed Downlink

v

E!plink (ACK=1, DR=n)

Confirmed Downlink

—>

Join-accepg f
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RF Performance Test (EDT Class B)

PROJECT  SETUP

PROJECT

Fﬂ RedwoodComm : LoRaWAN Autotest( SW Versiol

UTILITY ABOUT

LoRa CERTIFICATION ‘ ‘

gﬂ PERFORMANCE ]I

FUNCTIONS l

REPORT PATH
FILE NAME

—
[g REATE REPORT

PERFORMANCE - PER & TxPow : 1.0.2

\DEMO\DE

OPEN REPORT

PC Application Software

= m}

.336,SN:ex1870014

PER & POWER

LBT

NON-REGRESS

Stop link after test

E/EU_868/1.0.2 /CLA

medmﬂﬂdComm

[ Rwc2020, T CONNECTED
* PER measurement for downlink — Ping-slot for Class B

START TEST CONFIG SENSITIVITY TEST 00M | F
| SENSITIVITY AND TX POWER - TABLE “ TEST CONDITIONS DEFAULT |
|
[ EEEEINCRNG TEST PARAMETERS(PING) y
POWER(dBm) []10dB Scale |
- |START| + STOP |- |CRITERIA| + |
= 7 |
DRO | -129.0[% -129.0/%
TEST ITEM |
DR1 |-126.0/% -126.0/% |
DR WITH PING SLOT |
DR2 |-125.0/2 -125.0/% 6oe
[C] pre_sF12eu125
[ or1_sF11ew125 DR3 | -122.0.3 12202
[ or2_sFieen12s DR4 | -119.02 -119.0[=
I mesmes PERFORMANCE TEST SUMMARY
=7 DRS |-116.0/% -116.0/2
[] ora_sraewi2s z z
= 5 = DUT NAME PERF_EDT_EUS6Z_V102_ClassB
[] ors_sF7ew12s DR6 | -112.0}% 112012 REGION EU_ge8
[[] ore_sF7ewzse DR7 | -97.0[% -97.0%
[] or7_rskse PER USING PING : PASS
STEP(dB) #POW #PKT PATHLOSS(dB) DR Start Step Stop Target #Pkt Criteria Result Verdict
1015 102 1= 002 DRO -129.0 1.0 -138.0 0.100 1 -129 -135.0/0.000 PASS
TARGET PER | 0100/ DR1 -126.0 1.0 -135.0 0.100 1 -126 -132.0/0.000 PASS
DR2 -125.0 1.0 -134.0 0.100 1 -125 -130.0/0.000 PASS
DR3 -122.0 1.0 -131.0 0.100 1 122 -126.0/0.000 PASS
DR4 -119.0 1.0 -128.0 0.100 1 -113 -122.0/0.000 PASS
DRS -116.0 1.0 -125.0 0.100 1 -116 -121.0/0.000 PASS
PAYLOAD SIZE 16 =l eyte DR6 -112.0 1.0 -121.0 0.100 1 111 -118.0/0.000 PASS
DR7 7.0 1.0 -106.0 0.100 1 96 -53.0/0.000 PASS
OPTION
SHOW GRAPH
SHOW LINK MESSAGE DURING TESTING % 5
[ View SPY MSG (Max. 300 Lines) [~ | 1.0[+] [ CcLEAR msG ZERE T

m M| RXGAIN:MEDIUM |:|

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



Sensitivity Test Scenario (Class B)

PC Application Software

Ping-slot for Class B

DUT Tester DUT

TeSter.. | Activation

| Join-request — Set Ping DR
; ﬁ Join_acCep g :._ » e 5 % m oo AR R E AR AR AR A AR AR EEEEEEEoEEw s,

Confirmed Ping (Ping slot

eviceTimeReq _ _ _ _ _ _ - :!phnk(ACK:l)
e s s e REVEe'llmgAn; ; PingSlotChReq (Rx1}
EingSlotChAns
. ‘Er“.a‘blllgl‘cllla‘lsls‘..B‘ .m.o.qg ..............................................................
— Beaco : Calculate PER
ingSlotinfoReq (Periodicity) — L Confirmed Ping (Ping slotg
ﬁ PingSlotinfoAns § : Uplink (ACK=1)
: PASS firmed Ping (Pi
; 3 ng sl tg
{!plink (ClassB=1) 1 : * g (Ping slo
.................................................. : #plink(ACKﬂaor_NO_paikeL o o
------------------------------ . FAI;" Confirmed Ping (Ping slot
From this point, DUT shall stop : “

! 1

1 | :

i transmitting periodic UL messages i : plink ( ACK=1)
| for reliable sensitivity testing ! PASS ‘L

Confirmed Ping (Ping slot

7 ‘ 27
ﬂed m(]ouComm

\




RF Performance Test (GWT)

PC Application Software

[l RedwoodComm : LoRaWAN Autotest( SW Version : 1.334 RWC50208 ) - ]
PROJECT SETUP UTILITY ABOUT PERFORMANCE - PER & TxPow : 1.0.2 -336, 5’\39"1137%14
PROJECT . F_G v REPORT PATH  \DEMO\DE

FILE NAME
= R
LoRa CERTIFICATION %ﬂ PERFORMANCE FUNCTIONS é% REATE REPORT e OPEN REPORT
START TEST CONFIG SENSITIVITY TEST ZOOM | P
PER & POWER | SENSITIVITY AND TX POWER - TABLE “ TEST CONDITIONS DEFAULT | T:-xs sonsf 1ofz-orz [10if 1om
LBT L e TEST PARAMETERS(UL)
[] T POWER TEST POWER(dBm) []10dB Scale
N - |stART[+| stoP |- |CRITERIA| +
DRO | -129.0[% -129.0/%
TEST ITEM
DR1 | -126.0[2 -126.0(%
DR l
DR2 |-125.0[% -125.0/% o o
[C] pre_sF12eu125
[] or1_sF11em12s DR3 | -1220/5 -1220
[ or2_sFieen12s DR4 | -119.0\% -119.0}=
O] ors_sesmmtzs PERFORMANCE TEST SUMMARY
7 DR5 | -116.0/2 -116.0/2
[] ora_sraewi2s z z
X DUT NAME PERF_GWT_EU868_V102_ClassA
[ ors_sF7em125 REGION EU_868
PER OF GATEWAY : PASS
STEP(dB) #POW #PKT PATHLOSS(dB) DR Start Step Stop Target #Pkt Criteria Result Verdict
105 1012 1= 002 DRO -129.0 1.0 -138.0 0.1 1.0 -129 -135.0/0.000 PASS
TARGET PER | 0.100 : DR1 -126.0 1.0 -135.0 0.1 1.0 -126 -132.0/0.000 PASS
DR2 -125.0 1.0 -134.0 0.1 1.0 -125 -128.0/0.000 PASS
DR3 1220 1.0 1310 0.1 10 122 -126.0/0.000 | PAss
- DR4 119.0 1.0 -128.0 0.1 1.0 119 -123.0/0.000 PASS
SCENARIO il DRS 1160 | 10 1250 0.1 10 116 119.0/0000 | PAsS
PAYLOAD SIZE 16 2 Byte TX POWER TEST : PASS
POW [ cHo [ cH1 [ cH2 [ cH3 [ cHa [ cH5 [ cHe [ cH7 [ Verdict
OPTION 0 17 | 116 [ 216 | [ [ [ [ | pass
SHOW GRAPH
SHOW LINK MESSAGE DURING TESTING % 5
[ stop link after test Crpe
s e [] View SPY MSG (Max. 300 Lines) |- | 1.0 [+ CLEAR MSG PIESTRIC]

0.2 TAA

g [ 3 RWC2020 T CONNECTED m v |:|
* PER measurement for uplink (GWT) * Test summary and report generation
* Estimated and elapsed time information

F?

medmﬂﬂdComm
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Activation

Change DR

Calculate PER

@
ﬂed mooﬂComm

DUT

NORMAL_UL

Confirmed Uplink (DR=n)

Sensitivity Test Scenario (GWT)

PC Application Software

Tester

ﬂ

Downlink (ACK=1)

Confirmed Uplink (DR=n)

ﬂ

Downlink (ACK=1)

—

Confirmed Uplink (DR=n) *

Downlink (ACK=0)

—>

ﬂ

Confirmed Uplink (DR=n)

ﬂ

Downlink (ACK=1

¢_,

Confirmed Uplink (DR=n)

ﬂ

Downlink (ACK=1)

v

P;;ASS
P;I-\SS
Fé\l L
P;ASS

PASS

e




LBT Test (EDT, GWT)

[] RedwoodComm : LoRaWAN Autotest( Version : 1.217 RWC5020M )

PC Application Software

PROJECT SETUP UTILITY ABOUT PERFORMANCE - LBT o
PROJECT RT_V1220_2 REPORT PATH re\RT_V1220_2_kevin\25
PATH  D:\RWC5020A\Softw FILE NAME
— = = .
HLQRa CERTIFICATION ” ERFORMANCE “ —+. LINK ANALYZER ” “ FUNCTIONS y 2.\, OPEN REPORT
PERFORMANCE | | p IGUY a2 CONEIG PROJECT NAME : RT_V1220_2_kevin =
DUT NAME 3 25_el1 Al
PER & POWER TEST ITEM TESTER SERIAL 5 0x2003000
[7] CHANNEL MODE TEST TEST DATE & TIME : 4/19/2020 9:37:04 PM
[] BURST MODE TEST
LBT TEST (CHANNEL MODE)
TEST DURATION : 1 Min
: = REFERENCE POWER : -ge dem
41
WantedSignat bathloss (d8) v RELATIVE POWER 1 CHE® CHOl  CHO2  (HO3  CHe4  (CHOS  (CHeE  CHO7
R e +1 +1 -3 +1 +1 +1 +1 +1
Unwanted Signal Pathloss (dB) | 41 |2
N [ LINK MESSAGE ] [ 4
LCHDR SF BW  Pom Time DEL FCNT Adr Ack FP AAR B Port M Dwell CMD aa|=|
CHANNEL MODE PARAMETER U 2 €12 125 ------ REF - ---- @ @ - ®- --- - 1482 Join-request Nonce
D 2 ©12 125 -30.0 ------ 5 ---- @ @ @ -@ ---- 1155 Join-accept RX1DF
U 2 @12 125 -5.7 11.95- @000 1 @ - ©0© 99 C 1646 Dataup Bytel
TESTTIME  REF POW D 2 @12 125 30,0 <z--i- 1 0000 1 1 e - - 224U 1155 ActivateT™
1= 80~ U 2 @12 125 -5.7 4.515- @01 1 @ - ©@ 224U 1155 DICounter(e) cnt=¢
> = U 2 @12 125 -5.7 7.99s - @002 1 @ - ©@ 224U 1155 DICounter(e) Cnt=¢
RunTime:60 U 2 @12 125 -5.7 7.99s - 9003 1 @ - ©@ 224U 1155 DICounter(e) cnt=¢
U 2 @12 125 -5.7 7.99s - @084 1 @ - ©@ 224U 1155 DICounter(e) cnt=¢
U 2 @12 125 -5.7 7.995s - @ee5 1 @ - ©@ 224U 1155 DICounter(e) nt=¢
BURST MODE PARAMETERS
[RESULT]
TEST ITERATION
DURATION DURATION
1012 < »le CHO®  CHO1  CHe2  CHO3  (CHe4  CHOS  CHEG  CHO7
POWER REPEAT RECEIVED #PKT @ ) 3 e e e e e
POWER -
ces < nv | )
NORMAL BURST -

@ocoeoeee
POWER  DURATION POWER  DURATION CLEAR MONMSG || coye : Ricoe20:RE_OUT OFF 3
-83[% 1012 9= 10 ack
> 2 =z = CLEAR SPY MSG | |EXEC: LINK:STOP L

ACK L3
SAVE SPY MSG 7z

View Remote Message

Control DUT while test

* Integration with RWC2020A * Test summary and report generation
* Channel mode test * Elapsed time information

\‘ -~ * Burst mode test
. medmooaComm
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GW Non-regression Test (S

Fﬂ RedwoodComm : LoRaWAN Autotest( SW Version

emtech)

PC Application Software

334 RWC50208B ) = m} X

PROJECT SETUP  UTILITY ABOUT

PERFORMANCE - NON-REGRESSION OF GW

192.168.0.121-RWC50208,VER:1.336,5N:0x1870014 - i

PROJECT REPORT PATH

FILE NAME

== © w.r.t. Frequency O w.r.t. SF TIME Elapsed
FUNCTIONS l% REATE REPORT OPEN REPORT () wirt. Fraquency and SF 0
RESULT INFO : PER/RSSI/SNR
@33 run l SKIP Default Gw 1P S

FREQUENCY | 7] F2:864.5000 SF SF11

TESTITEM TX [] TXOUT POWER MEASUREMENT

[] PER/RSSI/SNR

RX ] sensimiviTy

[] F2:884.7000
[[] Fa:z04.7000

SF9 SF12 O

+ | SNR vs. POWER

DUT=PERF_GKT_NRT_EU363_Vie
F1:864.3e88

+ PER vs. POWER DUT=PERF_GNT_NRT_EU365_V1e
[] FREQUENCY ERROR TOLERANCE F1:864.3200

[] cw INTERFERER IMMUNITY

NON-REGRESS

BW125 PATHLOSS(dB)

FREQ(MHz) SF7 8 9 10 11 12 20 =
riej8s000 S O OOOOO 020A | 40 [=
rziee83000 1 O OO0O0O0O TX INTERVAL(Sec)
rejeesso00 [ O OOO0O 02 [=
87000 1 OO OO0O0O

PER/RSSI/SNR TEST PARAMETERS

# PACKET 102 o e
. /
POW STEP 1d8 ;
+ | RSSI CH MEAN DUT=PERF_GWT_NRT_EU863_vie] + | RSSI CH ERROR DUT=PERF_GHT_NRT_EUS65_V18
F1:864.3220 F1:864. 3200
|MON"OR D SHOW RESULT VALUE D JSON PKT Monitor SAVE CLEAR
~
[ TEST CONDITION ]
TEST NAME PER/RSSI/SNR
DUT NAME PERF_GWT_NRT_EUS68_V1@3_ClassA
TEST EQUIPMENT RwWCS5@2e8
PATHLOSS 2.2 ds
POWER START -148 dem
POWER STOP -1e dem
POWER STEP 1.2 dB
Stop link after test NUMBER OF PACKETS 3e v [TEST TIME] B n
ErppE

[] view SPY MSG (Max. 300 Lines)

10 |+

RXGAIN:MEDIUM |:|

* Test summary and report generation
* Elapsed time information

* Recommended by Semtech

* Evaluation of a gateway hardware performances
7 * JSON interface to control a gateway
me [I woo dComm
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Link Analyzer & Script Editor

[] RedwoodComm : LoRaWAN Autotest( Version : 1.217 RWC5020M )

PROJECT SETUP UTILITY ABOUT

LINK ANALYZER 1.0.2

FUNCTIONS

REPORT PATH
FILE NAME

LINK MESSAGE Clear Before Dump [] Show raw data

PC Application Software

192.168.0.100-RWC5020M,VER:1.217,5N:

meawoﬂdComm

PAYLOAD EDITOR

END DEVICE TEST / LoRaWAN : 1.0.2 / EU_868 / CLASS A /
MAC COMMAND (PAYLOAD) [ ] USER DEFINED

SET [DEVICE_STATUS v

LinkADRReq Parameters

SET |LINK_ADR_REQ V] DR |DR3_SF98W125 v| ™ _row 1/2] NB_TRANS
MASK_CTRL 0= CH_MASK 0x
RX_PARAM_SETUP Parameters
[ SET [RX_PARAM_SETUP v|  Rx1_DR_OFF of= RX2_FREQ
RX2_DR

scripTeDiTor [ JETH IEDN commano

- [=)- demo_MAC_Script_Proc_1
INCONFIRMED | PAYLOAD| 6@
EVICE_STATUS
INK_ADR_REQ

DR DR3_SF9BW125
TX_POW 1
NB_TRANS 1
_CH_MASK ex7
(_PARAM_SETUP

- RX1_DR_OFFSET @

. RX2_FREQUENCY 866.55@
.. RX2 DR DRA SF128W125

869.525 %

DRO_SF12BW125

* Link creation and analysis

* MIAC command and user data transmission
* Multiple MAC commands

* Script editor for user scenarios

U 1

D 1 e 12 125 -30.e
U @ e 12 125 12.9
D © e 12 125 -3e.e
D

D

U 1 e 12 125 1le.8
U

U

D 1 e 12 125 -30.e
U 2 @ 12 125 1le.8
U 1 e 12 125 1e.8
U @ @ 12 125 1e.8
U 1 @ 12 125 1le.8
U @ @ 12 125 1le.8
U 2 e 12 125 1le.8
U 2 0 12 125 10.8
U 1 e 12 125 1e.8
U 2 @ 12 125 1le.8
U 1 e 12 125 1le.8
U 2 @ 12 125 1e.8
U @ @ 12 125 1le.8
U 2 @ 12 125 1e.8
U 1 e 12 125 1e.8
U 2 @ 12 125 1le.8
U 1 e 12 125 1le.8
U 2 © 12 125 1le.8
U @ e 12 125 1l1e.8

[] view Remote Message

SAVE MSG
_puycyce |
DEL FCnt Adr Ack FP AAR B Port M CONTENTS
- - u Dataup ByteLen=16
----1 @020 1 @ © - - 224 U 1155 ActivateTm
3.365 - ee01 1 @ - & 0224 U 1155 DIlCounter(e) Cnt=e
----1 @001 1 ¢ o - - @2 U 1482 DevstatusReq
LinkADRReq Pow=1,DR=@,Mask
RXParamSetReg RX1DROffset=0,R
5.335 - @e9@2 1 @ - © @224 U 1482 {DevStatusans} Battery=254, SN
{LinkADRANs} Pow=1, DR=1, Ma
{RXParamSetans} RX1DROffset=1,
----1 €002 1 e e - - 822 U 991 NoPayload
4.685 - @03 1 @ - @ @224 U 1155 DIlCounter(2) cnt=2
5.0es - eees 1 © - @ @224 U 1155 DlCounter(2) Cnt=2
5.88s - @285 1 @ - © 822 U 1155 DIlCounter(2) Cnt=2
5.88s - @226 1 @ - @ @224 U 1155 DlCounter(2) cnt=2
5.88s - @27 1 @ - @ @224 U 1155 DIlCounter(2) Ccnt=2
5.e0s - @093 1 @ - e @ 224 U 1155 DIlCounter(2) cnt=2
5.80s - @009 1 © - € © 224 U 1155 DIlCounter(2) cnt=2
5.80s - ©@0A 1 © - e @ 224 U 1155 DIlCounter(2) cnt=2
5.0s - eeeB 1 @ - @ @ 224 U 1155 DlCounter(2) Cnt=2
5.0es - eeeC 1 © - @ @224 U 1155 DlCounter(2) Cnt=2
5.8s - eeeD 1 © - ® ©223 U 1155 DlCounter(2) Cnt=2
5.08s - ©6E 1 © - @ @224 U 1155 DlCounter(2) cnt=2
5.08s - ©@eeF 1 @ - @ @224 U 1155 DIlCounter(2) Cnt=2
5.e0s - @ele 1 @ - e @224 U 1155 DIlCounter(2) cnt=2
5.e0s - @11 1 e - € 224 U 1155 DIlCounter(2) cnt=2
5.80s - @12 1 @ - e @224 U 1155 DIlCounter(2) cnt=2
5.80s - @813 1 @ - @ 224 U 1155 DIlCounter(2) cnt=2
5.8es - @214 1 © - @ @224 U 1155 DlCounter(2) Cnt=2
CLEAR MON MSG

* Recording link messages
* Raw data available in hexadecimal format



FUOTA Test

PC Application Software

{1 RedwoodComm : LoRaWAN Autotest( Version : 1.217 RWC5020x )

PROJECT SETUP UTILITY ABOUT FUNCTIONAL TEST - FUOTA TEST 192.168.0.10@:Not Connected
DUT NAME
ILgRa CERTIFICATION ‘ ‘Q“ PERFORMANCE ] ‘ ~/ LINK ANALYZER ‘ ‘ =
o o T A
m U 226 DataDown Bytel
e FUOTA PARAMETERS 285762 621012860, 12.071320. 2376
CONFIG FRAGMENTATION DataDown ByteL
NST:5G INDEX|0 o] size 1 =] NB_FRAG [15 = ST
NST SA ALGO.[LDPC | DESCR. Ox [FFFFFFFF [2 Y 2200 DOLODOMY, s sOE
FUOTA TEST OEERTRNI bin U 226 DataDown
9C FD 3@ A6 (B D5 4F A7 2B A3
CONFIG MULTICAST § ) §
Mc GroupiD |0 N U 226 DataDown
2 3B 74 1E 16 7A E F8 7E @
Mc Addr Ox|FFFFFFFF = Mc Interval 0.1 =
Mc DR DR3_SF9BW125 vl McFreq |869.5250 2 A IRL
McKey  Ox|12345678901234567890123456789012 32 digits -->DataFr
DR2 3 9 125 U 226 DatabDown Bytel
U1l e 12 125 U 1846 pataup  Bytel
U e @ 12 125 -28.9 5.88s - ©eeB 1 © - @ ©eey9 U 1646 Dataup Bytel
-->FragsessionDe
D @ 2 e - - 201 U 1155 DataDown BytelL
@ :->FragSE on rs:-Fr‘ag X
U e e 12 125 -29.0 4.51s - - @ @201 U 1155 Dataup Bytel
______ v
< >
. v PASS ~
) CLEAR MON MSG | |oe ap: ceRT: REASON?
\\ / FUOTA finished successfully
CLEAR SPY MSG | |gxec:LINK:STOP
ACK
SAVE SPY MSG v
View Remote Message LTESTETIM

C2021 IOT CONNECTED

* Clock synchronization * Test summary and report generation
* Multicast / Unicast * Elapsed time information
\‘ 7 * Fragmentation and data transport

* User binary file
medwﬂﬂdComm yf



NST / MFG Test

[] RedwoodComm : LoRaWAN Autotest( Version : 1.217 RWC5020M )

PC Application Software

PROJECT  SETUP

UTILITY ABOUT

FUNCTIONAL TEST - MFG

192.168.0.100-RWC5020M, VER:

3 RWC2020A : NOT CONNECTED

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

medwoﬂdComm

DUT PORT

REPORT P
FILE NAME
LINK ANALYZER ‘ ‘ 5_7ICREATE REPORT | | (2L, OPEN REPORT
m CLEAR ICK MEASUREMENT USING MFG SCENARIO
MEG RF PARAMETERS A SEQ TIME DATA POW PER VERDICT
mrern X POW -130.0 3 dBm » I 000022 Serial:000 89  0.000 PASS
FREQ 900000000 5| MH 1 00:00:22 Serial:001 89  0.000 PASS
0.0 =1l 48 z
NST SA PATH LOSS = d 2 00:00:22 Serial:002 8.9 0.000 PASS
INIT RX GAIN MEDIUM v
FUOTA TEST NON-SIGNALING TEST j
MoDuLATION maAwETES Signal
MODULATION LORA o 94 7 125 500 0058 -« - 5E 00 00 00 00 00 0O 00 00 0O Generator
NETWORK PUBLIC T 95 7 125 500 0055 - = 5F 00 00 00 00 00 00 00 00 00 s
o e = 96 7 125 500 0055 - -~ 6000 00 00 00 00 00 00 00 00 A '3I"
i 5 97 7 125 500 0055 - -- 61 0000 00 00 00 00 0O 00 00 e
o — $8 7 125 -500 0055 - - 62 00 00 00 00 00 00 0O 00 00
= X 99 7 125 -500 0055 - -- 6300 00 00 00 00 00 00 00 00 MFG
Oy NORMAL il 100 7 125 -500 0055 - -~ FFFF 00 00 00 00 00 00 00 00
REroAmTY NORMAL ¥ 1 7 125 90 22555 - -~ 0064
= = 2 7 125 89 0185 - - 0064
3 7125 89 0208 - -~ 0064 |I=
PREAMBLE SIZE 8 2 } — 1
PACKET INTERVAL 0.05 - ‘ PER: 0.000 (0/100) POW: 8.9dBm
| ! )
e - 2 ST I D A I
: Running
PAYLOAD SIZE 16 =]l Byte
PAYLOAD 32 ACK
0 00000000000000000000000000000001 CLEAR MON MSG | |yec:Link:sTop
ACK
CLEAR SPY MSG | |EXEC: LINK:STOP
CRITERIA ACK
PER CRITERIA 0.10 = SAVE SPY MSG
POW CRITERIA UPPER 14.0 2| dBm * View Remote Message

* Test summary and report generation

* Elapsed time information
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e RF Shielding Enclosure
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RWC7100A

RF Shielding Enclosure

e Very High Shielding
Effectiveness (dB)

100

(dB)

80

60

Shielding effectiveness

40

20

0
Q 0 Q 0 o Q .0 Q Q 0 0 Q Q Q
AQQ 140 \QQ\' \.bQQ \.OQ\. \QQx P P f3Q\- ‘\:é\m ':\\Q\. }33\' N R >QQ“ }Q\. ,OQQ )C)Q\' 63,:&@ 53‘30Q B%Qw %\QQ 6&(@

e Applications

O LTE, NB-loT devices (700MHz, 2-6GHz)
o LoRa, Sigfox devices (400MHz, 900MHz, 2.4GHz)
o  WiFi devices (2.4GHz, 5.8-6.2GHz)
o  BT/BLE devices (2.4GHz)
o GNSS devices (1.2-1.6GHz)
-
iﬁﬂﬂmﬂﬂdmmm
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Add-on Modules

e |0 Modules

e Antenna Modules

edmﬂoaComm

©)

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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e Production Test Solution
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Manufacturing Solution 1

Production Test Solution

o 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 & ‘" 1. Repeat sending packets
CW Frequency

Signal Analyzer 3. Stop

\ #
imeﬂwoﬂdComm



Test Example of Multiple DUTs

Production Test Solution

Using NST SG/SA

Ethernet

\

¢
Eed moouComm

RWC5020

Control PC
T

Splitter

RF Enclosures

¢ Cable T—— : ‘
% or ANT -
DUT #1
cable 5 ___ | '
% or ANT ; =
DUT #2
......... i
cable 5|
% or ANT /
DUT #3
P o :----“-ES_._
or ANT:.-' ;‘
= DUT #4
e

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

This software may also control the
DUTs if necessary.

Serial

The DUTs should be put into RF
enclosure(s) to minimize the effect
of interferences.

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

[RX TEST]

* The test packets sent by the
tester as specified are
transferred to each DUT by a
splitter at the same time.

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

by the user application software.

[TX TEST]

* A DUT is forced to transmit CW
signal.

* 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
turns.

* Frequency measurement is

available only in RWC50208/M.

>




Manufacturing Solution 2

Production Test Solution

0 all LoRa
d-devices &

o Simultaneous TX/RX Test with MFG  Applica®®

prodUCtS (en
gateways)

é & Power On

STEP 1

st with START_FLAG

Initiate the te

STEP 2

DUT transmits START_FLAG

Send the LoRa test packet (1)

interval

Send the LoRa test packet (2) WA
interval Send the LoRa test packet (3)
. .l DUT the number of packets
: counts the num
: (k) that received successfully
Send the LoRa test packet (N)
inerval ) Close the test with END_FLAG =1
} Tester verdicts as FAIL
by report timeout
wait time
STEP 3 > 500ms
. N
Report the number of received packets (K) e report
i ackets (K) s (Kl poyin o
Calculate PER 2 Report the number of received p o T (et
. s
Measure TX Power Report the number of received packe
= -

%
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Test Example of a Single DUT

Production Test Solution

Using MFG Function

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

Control PC RWC5020 RF Enclosures

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

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

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

o
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End Device Test

-

Gateway/Server

uplink msg

End Device

[

<

downlink msg

A,

\_

—-

Stand-alone Operation
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EDT

Link Analyzer

Stand-alone Operation

e Create a LoRaWAN link between a DUT and the tester

e Analyze the MAC and application messages

Uplink
message

Downlink
message

Contents of
the message
at cursor

Raw data
in hexa-decimal
format

.ml}ﬂlﬂﬂﬂﬂmmm

END DEVICE TEST

EU_868 / V102 / A

L CH DR SF

Time FCnt AckPort M dweII CMD

Link
Analyzer

Power
Measure
CH TIME

Receiver
Sensitivity

U 2 0 12125 -28.2 . REF f 0 : .- 1482 Jom -request
D 2 0 12125 00 - == 0 - - §11555.Iom -accept
Ui0 0:12:125 -29.2  11.9s 0000 0 099 C 1646 DataUp

D 0 012125 00 j -~ 0000 1 000 U 991 NoPayload
U 1 0 12125 -293  5.00s Eooo1§ 0 099 C 1646 DataUp
D1 012125 00 -- 0001 1 000 U 991 'NoPayload
U 2 0 12 125 -295 500s 0002 0 099 C 1646 DataUp

D 2 012125 00  --- (0002 1 000 U 991 NoPayload
U 2 0 12 125 -295  5.00s goooaé 0 099 C 1646 DataUp

D 2012125 00 - 00035 1 §ooo§u 991 NoPayload
RX1DROffset=0 RXDelay=LRX2DR=0 DutyCycle: 23.44%
(20)71 B0 BO)(D0 00 00)(01 00 00 00)00)(01)E8 32 4B 3F

Calculated
Duty Cycle




EDT

Link Analyzer

Stand-alone Operation

e 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
Field selection: frame payload or frame options
Message type selection: confirmed or unconfirmed
User defined message: editable payload data and port field

E TEST END DEVICE TEST EU_868 / V102 / A (012)ETH) CAP
LK e e .. T | oo ot oW rew | Tme o e -
uio o -29.2 | 5.00s {003A 1646 | DataUp Analyzer
REGION INSTANT MAC CMD1 EU_868 . U:2:0:12:125: -29.5 : 5.00s :003B: 0 :099: U :1646 :DataUp
SMAC PAYLOAD - - Uil 0:12:125 -29.2  5.01s (003C: 0 (099 U 1646 DataUp POWEr
- DEV_STATUS ' . Uil 0:12i125 -29.3 | 5.00s 003D 0 (099 U 1646 DataUp Meacure
- MAC_CMD_T LINK ADR -ONFIRMED . Di1i0i12/125: 0.0 --- 100310 {000 U 1318 :LinkADRReq cH TIME
-~ MAC_CMD_FI - PAYLOAD o [u 0:0:12:125: -29.2 : 451s :003E: 0 :000: U :1155 LinkADRAns ]
- NUM OF cMl DUTY_CYCLE 1 U 2 012125 -295 550s 003F 0 099 U 1646 DataUp Receiver
— RX PARAM SETUP j U:1: 0:12:125:-29.2 : 5.01s :0040: 0 :099: U ;1646 :DataUp Sensitivity
- INSTANT_MA = = LINK_ADR '
- - - Ui0 0:12:125 -29.3 | 5.00s 0041 0 (099 U (1646 DataUp
H TX_PARAM_SETUP & . i ; :
= = iF12BW125 , U 2 012125 -295 500s 0042 0 1099 U 1646 DataUp
' Pow=1, DR=1, Mask=1
(40)01 00 00 00)(80)(3E 00)00)03 07 5A 35 77 FE

.meﬂlﬂﬂﬂﬂmmm



EDT

Link Analyzer

Stand-alone Operation

e Transmission of Multiple MAC commands in a single frame

© To check how a DUT responds to multiple MAC commands

o Up to 3 MAC commands

CE TEST END DEVICE TEST EU_868 / V1.02 / A CAP
Uz o -296  5.00s 0004 .1646'DataUp Analyzer
- NUM_OF_CMD 2 T Ui1i0i12i125 -296 | 10.1s {0006 0 (099 U {1646 DataUp
- INSTANT_MAC_CMD1 RX_PARAM_SETUP U: 0 0:12:125 -29.6 : 5.00s 0007 0 099 U é1646-DataUp Power
; D!0 0:i12:125 -10.0 | ---- 0000 O :000: U :1482 :RXParamSetReq Measure
RX1_DR_OFFSET 0 : :
_UnR_ D i ; ; :LinkADRReq CH TIME
869.525000 (U 1 0 12125 -296 4.68s 0008 O 000 U 1318 RXParamSetAns |
DRO_SF12BW125 g : - - . LinkADRAns Receiver
Di1:0:12i125: -10.0 | ---- (0001: 0 i{000: U : 991 :NoPayload Sensitivity
LINK_ADR U 0 012125 -296 ; 533s (0009 0 (099 U 1646 DataUp
DRO_SF12BW125 Ui 1251255 -29.6 | 500s 000A§ 0 099 U 1646 DataUp
RX1DROffset-1 RX2DR= 1 CH=1

.medmﬂﬂdComm
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EDT
Power Measurement

Stand-alone Operation

e Power vs. Time

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

e Power vs. Channel

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

o Calculating the maximum/average/minimum values

END DEVICE TEST EU_868 / V1.02 / A 012 CAP END DEVICE TEST EU_868 / V102 / A 012
Power vs. Time Measurement Link Power vs. Channel Measurement Link
» DataUp : FCNTOO6E, CHO4, 16.3dBm, SF7, CR_4_5 Analyzer " DataUp : FCNTOO6E, CHO4, 16.3dBm, SF7, CR_4_5 Analyzer
19 _ 19
T 18 ' T 18
m 17 { s = T Power m 17 Power
B 16 9 T 16 _— — — _— —_— — _— —_—
=6 ; Measure = iE Measure
; i; CH TIME ; :; CH TIME
9 12 9 12
o t o
11 ! 5 2 :
10 ! Receiver 10 Receiver
TIME Sensitivity CHANNEL Sensitivity
ALL SF7 SF8 SF9 SF10 | SF11 | SF12 CH_00 |[CH_01 |CH_02 | CH_03|CH_04 | CH_05 [ CH_06 | CH_07
N 124 23 28 17 16 20 20 N 19 ) 16 17 ) 17 22! 15
Pmax | 16.8 16.8 16.6 16.6 16.4 16.4 16.5 Pmax | 168 | 164 | 167 | 165 | 166 | 164 | 16.8 | 16.7
Pavg 16.3 16.4 16.3 16.3 16.3 16.3 16.3 Pavg | 163 | 163 | 163 | 163 | 163 | 163 | 163 | 163
Pmin 16.1 16.3 16.3 16.3 16.3 16.3 16.1 Pmin | 163 | 161 | 163 | 163 | 163 | 163 | 163 | 16.3

\ #
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EDT

RX Sensitivity Test

Stand-alone Operation

e 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)

END DEVICE TEST EU_868 / V103 / A 100
Receiver Sensitivity Test Link
Sens. Level: -135.0 dBm, PER: 0.033 Analyzer
[RX1,DRO_SF12BW125] -135.0dBm : PER = 0.033
1.0 )
g.g i /’ Power
0.7 | Measure
E 0.5
o

0.6 CH TIME
0.4 }

e | Receiver
0.1 : Sensitivity

U:U o—ﬁ._._——o—o«———“‘/

-130 -131 -132 -133 -134 -135 -136 -137 -138 -139 -140
POWER (dBm)
SCENARIO |[ PKT_NUM || START STOP STEP TARGET
ECHO 80 -130.0dBm || -140.0dBm || 1.0dB 0.100

Fil RESTART _ SENS: Stopped | LINK: Running |
N7
. medwﬂﬂdComm
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Gateway Test

End Device

Gateway/Server

uplink msg

downlink msg

——

<

'

\_

Stand-alone Operation
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GWT

Link Analyzer

Stand-alone Operation

e Create a LoRaWAN link between a DUT and the tester

e Analyze the MAC and application messages

\ #
imedwo(]d(:omm

GATEWAY TEST

EU_868 / V102 / A

L CHDR SF BW Pow | Time FCnt AckPort M dwell CMD

u

12

1125 -10.0 :

REF | -

o

1482 Join-request

—
o

12

1125 -28.4 |

11155  Join-accept

)

N C BBl C EElN C BEl C

N P P NN O O|R| R

)

0

o O O O O O OO0 O

112
12
12
12
12
12
12

1125 -10.0
1125 -29.3 |

125 -10.0

1125 -203 |
125 -100
125 203 |
125 10,0
125 -202 |

| 11.7s 0000
| - 10000
5.00s 0001
| - 0001
5005 0002
| 10002
5.00s 0003
- 0003

R O P O KB O FPr OO

(= Mol (= Bal (= Nall (= Ba

1646 DataUp
991 éNoPavIoad
1646 DataUp
991 éNoPavIoad
1646 DataUp
991 ENoPaonad
1646 DataUp
991 ENoPavIoad

Link
Analyzer

Power
Measure
cH TIME

Receiver
Sensitivity

RX1DROffset=0,RXDelay=1,RX2DR=0

(20)(39 84 02)(00 00 00)(01 00 0O 00)(00)01)0E 46 E4 21




GWT

Link Analyzer

Stand-alone Operation

e 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)

¥ TEST EU_ 868 / V102 / A GATEWAY TEST EU_868 / V1.02 / A
LINK = RT R _ CH DR SF BW Pow | Time FCnt AckPort M dwell CMD Link
U 1 0 12 125 -100 500s 0014 0 099 C 1646 DataUp Analyzer
- MAC_CMD_T “ONFIRMED Ui2i0i12i125: -10.0 | 5.00s 0015: 0 099 C {1646 DataU;: ) Power
LINK_CHECK D! 20 12{125! -293 | --- 0015: 1 U | 991 |NoPayloa Meaaire
riiae (Al P —— ese U 0 0:12:125 -10.0 ; 5.00s (0016 0 (000 U ;1155 :LinkCheckReq CH TIME
- NUM_OF_CMI = ' [D 0:0:12:125: -293 . ---- :0016: 0 :000: U :1155 LinkCheckAns ]
— INSTANT MA DEVICE_MODE Ui 2 012125 -10.0 | 5.00s 0017 0 099 C 1646 DataUp Receiver
= RESET_IND = D 2.0 12:125 -293 | --- 0017:1 U | 991 |NoPayload Sensitivity
- MAC_ANS_Tt USER DEEINED Ui 0:0i12:125; -10.0 | 5.00s :0018: 0 099 C |1646 DataUp
PERIODIC_UPLINK o : Di0 0i12i125: -293 | ---- 0018 1 U | 991 {NoPayload
| | Margin=20, GwCnt=1
POP-UP - 02 14 01 D5 ED E8 F4

Activating o fnl CLEAR "2 MAC_SEND _ LINK: Running

\ &
imedm()OdComm



Power vs. Time

Power Measurement

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

Power vs. Channel

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

Calculating the maximum/average/minimum values

Stand-alone Operation

GATEWAY TEST EU_868 / V1.02 / A 022 X GATEWAY TEST EU_868 / V1.02 / A CAP
Power vs. Time Measurement Link Power vs. Channel Measurement link
NoPayload : FCNT0075, CHO5, 20.4dBm, SF8, CR_4_5 Analyzer NoPayload : FCNT0075, CHO5, 20.4dBm, SF8, CR_4_5 Analyzer
25 v 30
24 29
'E- 23 'E 28
m 22 { Power m 27 Power
Z 21 ; T 25
o 20| 000000000 000000000” 000 00000000000 000s%000050,000, Measure 2 25 Measure
; 19 i CH TIME 'é‘ 24 CH TIME
= 18 =y 23
Sy a2
16 : 21 :
15 ! Receiver | = —_= = == — = | — Receiver
TIME Sensitivity CHANNEL Sensitivity
ALL SF7 SF8 SF9 SF10 | SF11 | SF12 CH_00|CH_01|CH_02/CH_03|CH_04|/CH_05|CH_06/CH_07| RX2
N 140 20 22 21 21 20 36 N 12 20 | 19 12 17 | 17 21 12 | 10
Pmax | 2038 206 20.7 206 20.7 20.8 205 Pmax | 206 | 20.7 | 20.7 | 20.2 | 206 | 205 | 20.8 | 20.7 | 203
Pavg | 203 20.3 203 20.3 20.3 20.3 20.3 Pavg | 202 | 202 | 203 | 20.2 | 20.4 | 204 | 204 | 202 | 202
Pmin | 202 20.2 20.2 20.2 20.2 20.2 20.2 Pmin | 20.2 | 202 | 202 | 202 | 20.4 | 20.4 | 204 | 202 | 202

fnl  cLEAR fnZ \AC_SEND MEAS: Stopped | LINK: Running fnl  cLEAR fnZ pAC_SEND MEAS: Stopped | LINK: Running

\ #
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GWT

RX Sensitivity Test

Stand-alone Operation

e Automatic Search of the Minimum Sensitivity Level

o Determine range and step for the power sweep

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

GATEWAY TEST EU_868 / V1.03 / A 100
Receiver Sensitivity Test link
Sens. Level: -136.0 dBm, PER: 0.033 Analyzer
[DRO_SF12BW125] -135.0dBm : PER = 0.000
1.0 )
0.9 Power
0.8
0.7 Measure
0.6 CH TIME
E 0.5
o4
5 ; Receiver
0.1 f Sensitivity
0.0 o—o—o—o—o—a‘»—ﬂ“—‘/
-130 -131 -132 -133 -134 -185 -136 -137 -138 -139 -140
POWER (dBm)
SCENARIO PKT NUM START STOP STEP TARGET
NORMAL -130.0dBm || -140.0dBm || 1.0dB 0.100

.meﬂlﬂﬂﬂﬂmmm
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Non-signaling Test

SG or SA

End-device or Gateway
In test mode
() I I
b i i
GEED
RX Test I
>

TX Test

Stand-alone Operation
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gnal Generator

Modulation - LoRa, FSK, CW
LoRa Modulation - Network, Polarity, SF, BW, CR

NSTTX

LoRa Packet - Preamble, Payload
Repeat number, Packet interval

NON-SIGNALING TEST

SEQ SF

0030 7
0040 8
0050 9
0060 10
0070 11
0080 12

BW

125
125
125
125
125
125

Pow

0.0
0.0
0.0
0.0
0.0
0.0

10.100s
10.100s
10.100s!

0.100s

:0.100s:

51
92
164
329
659

100 01 02 03 04 05 06 07 08 09
100 01 02 03 04 05 06 07 08 09
100 01 02 03 04 05 06 07 08 09
100 01 02 03 04 05 06 07 08 09
/659 00 01 02 03 04 05 06 07 08 09
0100 1318 00 01 02 03 04 05 06 07 08 09

121)(ETH)(MD)

Time dwell Data

Signal
Generator

Status : OFF

Signal
Analyzer

MFG

Stand-alone Operation
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NST

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

NST RX

Stand-alone Operation

NON-SIGNALING TEST 121 CAP NON-SIGNALING TEST 121 CAP

Signal : : ; Signal
0000] 70125 Heesny puseses 51 |00 01 02 03 04 05 06 07 08 09 Gencrator 0006 TN Firy e --- |CW Freq=868.299927MHz Generator
0001 7 125 -10.8  0.15s | 51 |00 01 02 03 04 05 06 07 08 09 0007 - | == i 105 | ---- --- | CW Freq=868.299988MHz
0002 7 125! -10.8 | 0.15s | 51 |00 01 02 03 04 05 06 07 08 09 0008 == | <= {105 | -=---- --- |CW Freq=868.299988MHz
0003 7 125 -10.8 | 0.15s | 51 00 01 02 03 04 05 06 07 08 09 Signal 0000 ITF 2 (s e --- | CW Freq=868.299927MHz Signal
0004 7 125! -10.8 | 0.15s | 51 |00 01 02 03 04 05 06 07 08 09 Analyzer 00T0] T F1ny --- |CW Freq=868.299927MHz Anslyzee
0005 7 125 -10.8 ' 0.15s | 51 :00 01 02 03 04 05 06 07 08 09 0011 o iRt g s e --- | CW Freq=868.299927MHz
0006 7 125 -10.8 | 0.15s | 51 |00 01 02 03 04 05 06 07 08 09 0017 =TS e --- |CW Freq=868.299927MHz
0007 7 125 -10.8 | 0.15s | 51 |00 01 02 03 04 05 06 07 08 09 MES 0013 [T P TGS e - | CW Freq=868.299988MHz Mk
0008 7 125! -10.8 | 0.15s | 51 |00 01 02 03 04 05 06 07 08 09 0014} = i -~ 105 [ - --- |CW Freq=868.299988MHz
0009 7 125 -108 015s 51 00 01 02 03 04 05 06 07 08 09 0015 - - <105 - - CW Freq=868.299988MHz
POW(dBm) MAX: -10.8 AVG: -10.8 MIN: -10.8 POW(dBm) MAX: -10.5 AVG: -10.5 MIN: -10.6

FREQ(MHz) MAX: 868.299988 AVG: 868.299959 MIN: 868.299927

&
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NST

MFG

Stand-alone Operation

e MFG Mode

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

RX Sensitivity (PER)

NON-SIGNALING TEST 121 CAP NON-SIGNALING TEST 121 CAP
SEQ SF BW Pow | Time dwell N SEQ SF BW Pow | Time dwell y
Signal : Signal
Generator Generator
Signal Signal
Rl 0006 7 (125! -11.7 | ----m- 30 (FF FF AL
0007 7 {125/ 0.0 i0.100s: 51 (00 01 02 03 04 05 06 07 08 09
0008 7 {125 5.0 :0.100s: 30 iFF FF
MFG MFG
0009 7 (125! -11.7 15.45s! 30 FF FF 00 64
0010 7 {125 -11.7 | 0.13s | 30 (FF FF 00 64
: 0011 7 125 -11.7  0.13s 30 FF FF 00 64
Wait Starting Packet from DUT PER: 0.000 (0/100) POW: -11.7dBm

\ &
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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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