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|. Getting Started

This chapter explains how to download and start RWC5020x application program.

1.1 Download and Installation
1.2 Start the Application
1.3 GUI Structure
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1.1 Download and Installation

RWC5020x application program is provided by email or download link and the downloaded file can be
unzipped into users’ directory. After unzip the file you can be noticed there is an install program as the fig 1.1
Then, just run the install file and follow the instruction of Setup wizard and let it know installation options.

Setup wizard will install the executive file RWC5020x_APP.exe, fonts, dlls, and demo project as fig 1.3

[T  RWC_UITL

File Home Share Wiew App Tools 0
N [] &4 cut B x @ T~ Iil 5 open [ select an
w.| Copy path * S Edit Select none
Pinto Quick Copy Paste Maove Copy Delete Rename New Properties .
access {7] Paste shorteut to- to- - folder - & History DDInvert selection
Clipboard Organise New Open Select
« v > ThisPC » data (E) » RWC_UITL v @ | Search RWC_UITL »
~
&= Pictures ~ Name Date modified Type
Software 15! RWC5020%_app_v1.20_install.msi 2019-09-17 251248 Windows Installer
sfles ge o
RWC5020A
01_Project
gui_app
Release
01990001

lora_demo_v1200
release_APP

v1.20

@ OneDrive

Titem 1 itemn selected 8.40 MB =

Fig 1.1 Download and unzip the zip file into user’s directory

e RWC

Welcome to the RWC5020x Setup \‘z'
. e [I woo dComm

It quides vou through the steps necessary to install RWCS020x on wour computer.

WARMING: Thiz camputer program is protected by coppright laws and intermational treaties.
Unauthorized reproduction or distribution of this program, in whale or in part, is strictly regulated by
civil and criminal law, and iz grounds for prosecution.

Fig 1.2 Setup wizard of RWC5020x application
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File Home Share WView o

* IJ a Move to ¥ Delete - - @ F setect an

Select none

Pin to Quick Copy Paste opy te New Properties
access " [# S Rename folder p' £ Invert selection
Clipboard QOrganise Mew Open Select
« - 4 <« Program Files (x86) » RWC » RWC5020x » | O Search RWC5020x 2
-
MuGet () Mame Date moedified
MNVIDIA Corporation DEMO
OpenCV IEN app.ico
Python37-32 ek |ora.ico
QuickTime D Microsoft. Office.Interop.Word.DLL
Realtek D Microsoft.VbeInterop.DLL
% Newt ft.Jcon.DLL
Reference Assemblies S ensethien
“ office.DLL
Ridibooks
[#] OpenTK.DLL
RWC [] OpenTK.GLControl.DLL
RWC50104 &) RWC_Logo_install,jpg
RW(C50204 £ rwcS020.ini
RWCS02 0% @ rwe3020_install.jpg
DEMO Eyy RWCS020_App.exe
lora_demo_v1200 D stdole.dll
dermo L 4 >

14 items =

Fig 1.3 RWC5020x related directories and file after installation

Note: 1. Recommended to use windows7 or later for OS of user’s PC.
2. Strongly recommended to use ‘.’ than ‘, for floating expression.
3. Strongly recommended to use ‘,’ than ‘.’ for decimal expression.
4. Strongly recommended to use English than other languages.
5. If you want to avoid the authorization problem with your OS system, you'd better install
application software on non-system disk, like 'D'.
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1.2 Start the Application

To run the application program, just execute the application ‘RWC5020x_App.exe’.

In order to use whole functions that the application has, connect your app and RWC5020x.

4] RedwoodComm : LoRaWAN Autotest(version : 1.140)

PROJECT  SETUP  ABOUT PRE-CERTIFICATION - EU_B868 V1.5

PROJECT
PATH

ERTIFICATION a‘ PERFORMANCE +, LINK ANALYZER UTILITIES ! 2 i#EATE REPORT | ||y~ OPEN REPORT

| E—— — - LORA CERTIFICATION TEST SUMMARY(EU V1.5)
Us 915 v [JLoRa Alliance Conformance Test (EU) TEMs VERDICT SUB VERDICT
+[]1 Test Mode Activation 1 Test Mode Activation NOT TESTED
A5 923 -[]2 Test Application Functionality 1.1 Test Mode Activation NOT TESTED
[[]13 Over The Air Activation 2 Test Application Functionality NOT TESTED
KR 920 [1a Packet Error Rate RX2 default DR 7.1 Test Echo Serveie
[s cryptography 2.2 Test Downlink Counter
IN 865 16 Downlink Window Timing 3 Over The Air Activation NOT TESTED
-[17 Frame Sequence Number 3.1 Over The Air Activation NOT TESTED
-[18 Devstatuskeq MAC Command 4 Packet Error Rate RX2 default DR NOT TESTED
-[]9 MAC Commands 4.1 Packet Error Rate NOT TESTED
110 NewChannelReq MAC command 5 Cryptography MOT TESTED
[]11 pichannelReq MAC command 5.1 AES Encryption
D12 confirmed packets 5.2 Invalid Message Integrity Code
-[]13 RXParameterSetupReq MAC command & Downlink Window Timing NOTTESTED
-[114 RXTimingSetupReq MAC command 61 Test RX1 Downlink 2t +20us
et ce— 6.2 Test RX2 Downlink at +20us
° 6.3 Test RXL Downlink at -20us
[]16 Packet error rate RX1 Window .4 Test AX2 Downlink ot -20us
(17 Packet error rate RX2 Window 7 Frame Sequence Number NOT TESTED
7.1 Uplink Sequence Number is Incrementing
7.2 End node Rejects a Frame with Decreasing Sequence Counter v
< >
Test Parameters Pathloss| 0.0[2] | Defaurt CLEAR MON MSG
Test ADR CLEAR SPY MSG
Test Opt DR
] Contrel DUT SAVE SPY MSG
View Remote Message (M= T En%;;r :

Fig 1.4 The Initial Screen of the Application

You can make a connection using connection menu. Refer the 2.2.1.

RWC5020A CONTROL PORT P:(

IP ADDRESS
CONMECT 192 | 168 0 163

HELP

Fig 1.5 Popup window to Connect PC application and the equipment RWC5020x
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1.3 GUI Structure

RWC5020x application program consists of three categories: Project Menus, Test Functions, and Report
Functions. The next chapters will include the detail explanation about each category respectively. In the

following figure, blue color boxed functions are project menu functions, and red color boxed functions are test

related ones, and green color boxed functions are report related ones.

PROJECT 0 REPORT PATH
PATH : FILE NAME
CER‘I1FICA'I10N . OPEN REPORT Tota
= Z Curr-Item
CERTIFICATION START TEST “~
Add raw data when testing Selected:0
E‘I:l LoRa Alliance Conformance Test (EU) ~
1 []1 Test Mode Activation 3 Over The Air Activation
i.[]1.1 Test Mode Activation
[J2 Test Application Functionality [ 3-1 Over The Air Activation
[[12 1 Test Echo Servcie
[[]2 2 Test Downlink Counter
[l 3 Over The Air Activation| [TEST PURPOSE ]
e To test over the air activation
AER @i L i 3.1 Over The Air Activation
=[] 4 Packet Error Rate RX2 default DR
[[]4.1 Packet Error Rate [ LINK MESSAGE |
Osc I LCHDR SF B4  Pou Time DEL FCNT Adr Ack FP AAR B Port M Dwell OO s
L5 Cryptography U 1 © 12 125 12.9 5.80s- €86C 1 8 - © £224 U 1155 DoenlinkCounter  Cnt=2
Dl i levrsiies C e am nr nem s e 1 e - o £24 v L Cwmlimcemte e
-[[15.2 invalid Message Integrity Code i X LS
= [16 Downlink Window Timing ] - 1a e J324 U 1155 Teiggerolnfeg
[16.1 Test RX1 Downlink at +20us. i 8 8 - B - - - LB Joln-request Nomce=3638
(8.2 Test A2 Downlink at +20us » “o o @ - e - 15 Jemn-accept RKIOROFFsat-2, RDeLey-1,
e e i f SRR R T e v s o Brieten-te
[[]6.4 Test R%2 Downlink at-20us.
o S 366 -1 6880 1 8 8 - - 224 U 1155 ActivateT
= []7 Frame Sequence Number 6 82 0 88 £ 81 61 81 81 51 8F B4 59
u 1.3 3.3 - ose1 - @ 8224 U 1155 Dounlinkounter  Cntsd
i.[]7.1 Uplink Sequence Number is Incrementing . - -
-[]7.2 End node Rejects a Frame with Decreasing Sequence Counter © = Sos s o T e N B
Test Parameters  [3 Over The Air Activation] PathLDssm Default
L d aol CLEAR MON MSG
Test ADR CLEAR SPY MSG
Test Opt DR F H
P Test Functions [— Report Functions
View Remote Message s TR

DUT Monitor REVINZVE

Fig 1.6 Categories of the Application
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Il. Project Menus

This chapter explains how to handle a project, DUT, test condition and test environment. With Top
Menus, user can create or open a project file, or delete currently opened project, and manage DUT

environment file. User can also access to User Manual file and optional information.

2.1 Project Menu
2.2 Setup Menu
2.3 About Menu
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2.1 Project Menu

The application has three top menu; [PROJECT], [SETUP], and [ABOUT]. This section shows how to use and

configure them before tests.

2.1.1 Project

Before starting use of the application, at least two basic works should be done; one is creating project and
the other is creating a DUT. When a new project is created, a ‘project_name.ini’ file will be generated.
When a new DUT is created in the project, a ‘DUT_name.ini’ file will be generated.

[PROJECT] MENU consists of 5 sub menus such as [New Project], [Open Project], [Del Current Project],
[Project List] and [Open Demo Project].

| Project  » | Mew Project
DuTt ¢ Open Project
Del Current Project

LoRa CERTIFICA

Project List »

‘ PERFORMANCI Open Demo Project

Fig 2.1 Project Menu

2.1.1.1 New Project
[New Project] creates a new project file. Before test, a project file and a DUT file must be created or

opened. Project may have many DUTSs.

2.1.1.2 Open Project
[Open project] opens an existing project file which the user selects. [Open project] also opens the last
tested DUT file automatically when the application starts, if ‘Load last project at start’ is checked in
[SETUP] -> [Utility Environment]..

2.1.1.3 Del Current Project
[Del Current Project] deletes currently opened project including all DUT files in project folder. The

deleted project cannot be recovered. Be careful to delete a project.

10
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2.1.1.4 Project List
[Project List] shows the list of projects in current directory. Just clicking one of the listed projects opens

the project. Maximum 7 project names will be saved.

SETUP  ABOUT

PE

oNe
I—LLNK_ANAHZER_I_L—;t 7';'11 —
| Project List » | \DEMO\lora_demo_v1160.prj
D:\Software\lora_demo_v1160.prj
D:\Software\lora_demo_v1150.prj
D:\Software\test.prj
D:\Software\TEST_PRI.prj
D:\Software\mytest_00.prj

| Project > | New Project
DuT » Open Project
Del Current Project

Open Demo Project

Fig 2.2 [Project List] Menu

2.1.1.5 Open Demo Project
[Open Demo Project] opens a demo project.
A demo project has been installed when RWC5020x application installed in the sub-directory,

‘\DEMOV of the application installed directory.

| eroject b | New Project
ouT j
4 Open Project PROJECT SETUP ABOUT
Del Current Project

LoRa CERTIFICA

Project List 3 PROJECT lora_demo_vlleD

PERFORMANCIIE L -l " \DEMO\lora_demo_v1160)

Fig 2.3 [Open Demo Project] menu and directory information

2.1.2 DUT
In this application, DUT means device name to be tested. DUT is a member of a project. You can create

many DUTs. If a new DUT is created, a ‘DUT_name.ini’ file will be generated. It includes information of

DUT's test environment. If you want to test a new DUT, you'd better create a new DUT file and test.

2.1.2.1 New DUT
When [New DUT] of DUT Menu or NEW button clicked, the ‘NEW DUT CREATION’ window which

helps you create a new DUT will be shown. Type a DUT name and click [CREATE] button.

11
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NEW DUT CREATION BN

NAME |DUT_D[:I |

CREATE CAMCEL

Fig 2.4 Creation of a new DUT
The list of DUT names that you created will be shown in DUT list box as the following figure

DUT NAME
DUT_00
DUT_01
DUT_02

Fig 2.5 List of DUT names

2.1.2.2 DEL Current DUT

[DEL Current DUT] deletes currently opened DUT file. The deleted DUT file cannot be recovered.

12
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2.2 Setup Menu

2.2.1 Connection between APP and RWC5020x

RWC5020x Application works under Ethernet connection between user’s PC and RWC5020x.

2.2.1.1 Open RWC5020x CONTROL PORT window

Clicking [Connect RWC5020x] of SETUP Menu or clicking ﬂ icon shows the ‘RWC5020x
CONTROL PORT’ window which helps you setup RWC5020x’s IP.

2.2.1.2 Setup IP
Setup the IP address same as the RWC5020x’s connected to the PC and click [CONNECT] button. If
PC recognizes a RWC5020x, the [CONNECT] will be changed to [CONNECTED].
After connection, the application’s title bar shows the version, device type(RWC5020A or B), and local

PC’s network IP. Some of the functionality or parameters will be limited with RWC5020A.

RWC5020A CONTROL PORT B RWC5020A CONTROL PORT B

IP ADDRESS IP ADDRESS
CONNECT 192 | 168 | 0 | 163 192 | 188 o | 183
HELP CLOSE 9 HELP CLOSE
Before connected After connected

}‘}:1 RedwoodComm : LoRaWAN Autotest] Version : 1.200 RWC5020B I Local IP=192.168.0.9

Fig 2.6 IP Setup for connection

2.2.2 Control DUT

Control DUT menu consists of five sub menus : Open Port, Load User Cmds, Show User Cmds, Show

DUT Monitor, and Make Cmds Template.

Connect RWC50204A

| Control DUT 3 | Open Port
Test Configure Load User Cmds
Utility Environment Show User Cmds

Pop DUT Monitor
TART TEST I CONFIG TEST .
Make Cmds Template

Fig 2.7 Control DUT Menu

13
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2.2.2.1 Open PORT
[Open PORT] shows a ‘DUT CONTROL PORT’ window to setup and open UART port for DUT control.
After configuring its port number and baud rate, click [OPEN PORT] button.

DUT CONTROL PORT }I{ DUT CONTROL PORT }I{
RESCAN PORT No.  BAUD RATE RESCAN PORT No. BAUD RATE
OPEN PORT ‘CLOSEPORT COME 38400
5
Before open After open

Fig 2.8 DUT Control Port Setup

2.2.2.2 Load User Cmds

[Load User Cmds] pops up a ‘OpenFile Window’ for opening a DUT control file(.txt) which describes

configuration and user commands. If you want to create your own command file, use [Make Cmds

Template] function which helps you create a template file.

Reference Action

Load File

USER COMMAND MAPPER

User Defined Cmd

set_class_a a; 8. 2:
set_class_b AT+CLS 1; a: A, 2: C
set_class_c AT+CLS 2, @ A, 2: C
set_ul_cycle_off AT+PRF 1; @: off, 1: on
set_ul_cycle_on

set_activation NOME ;

set_app_key AT+AK 128 bit

set_dev_eul

NONE ;

set_app_eui

NONE ;

set_apps_key

NOMNE ;

set_nwks_key

NONE ;

<

set dev addr

NONE ;

Te

mplate HELPF

CLOSE

2.2.2.3 Show User Cmds
[Show User Cmds] pops up the ‘COMMAND LIST for DUT CONTROL' window and shows user-defined

commands which are loaded currently. To see user’s own commands with this window, user has to

Fig 2.9 Example of Load User Cmds

load a ready-made DUT control file(.txt).

14
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USER COMMAND MAPPER ]

Reference Action User Defined Cmd Comment ~

set_class_a

set_class_b AT+CLS 1; @ A, 2: C

set_class_c AT+CLS 2; @ A, 2: C

set_ul_cycle off AT+PRF 1; @: off, 1: on

set_ul_cycle_on

set_activaticn NONE ;

set_app_key AT+AK ... | 128 bit

set_dev_eui MONE ;

set_app_eul MONE ;

set_apps_key NONE ;

set_nwks_key NOMNE ;

set dev addr NONE ; 4
£ >
Template HELP

Fig 2.10 Example of Show User Cmds

2.2.2.4 Show DUT Monitor
[Show DUT Monitor] shows a popup window which shows the DUT's response. User may send control

commands using the popup window.

% DUT Control Monitor

COMPORT COMB BAUD RATE 38400 [] Show time  Font Size | 9.0 = CLEAR

Fig 2.11 DUT Monitor screen

15
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2.2.2.5 Make Cmds Template
[Make Cmds Template] creates a template file function which can help user create user’s own control

file by showing a template file. User can fill it up and save it as a text file (.txt).

Bl USER CTRL CMD TEMPLETE.INI - Notepad

File Edit Format View Help
[CONFI G

YENDOR=NONANE
NUK_CHDS=33
BaUDAATE=115200

EoL=rn
SEQ_CHD_INTY=1.5

[CHDS]
set_class_a=HONE;: /finsert vour command and parameter
sef_class_b=NONE;
sef_class_C=HONE;
set_ul_cycle_of f=NONE;
set_ul_cyele_on=NONE:
sef_activat ion=NONE;
set_app_key=NONE;
set_dev_sui=HONE;

set _app_eui=NONE;
set_apps_key=NONE;
sef_nwks_key=NONE;
sef_dev_addr=HONE;
reseft_device=NONE;
do_pseudo_join=NONE;
sef_adr_en=NONE;
sef_adr_dis=HONE;
set_dr0=HOME:
set_dr1=HONE:
sef_dr2=HONE:
sef_dr3=NOME:
seft_drd=HOME:
set_dro=HONE:
set_rtr_num=HONE;:
send_data_cim=NONE:
send_data_uncfm=NONE;
send_| ink_check_req=HONE:
send_dev_t ine_reg=HONE;
send_data_cfmax=NONE;
send_data_uncfmax=NONE;
start_ngs_tx=HONE;
start_ns_rx=HONE:

get _num_pkts_rx=NONE:
resef_num_pkts_rx=NONE;

Fig 2.12 Template of User Control Commands

2.2.3 Test Configuration
[Test Configure] or | “NFISTEST | shows a window in which user can setup the basic properties of DUT.

This configuration is applied to all test functions of the application.

RS UV END DEVICE TEST REGION
—_—
‘2w data when testing 10TOCOL PARAMETERS 2 RF PARAMETERS
ACTIVATION PARAM RF PARAM
TX POW 300 3 eBm
APP_KEY @x 22 22221 32digits PATHLOSS 0.0 : dB
DEV_EUI
[_E ax ©200000000000021 16 digits FREQ OFFSET 0
APPEUI ex £00802E0ERBEEEE] 16 digits TIMEOFESET [0 | us
TestMede @Activation [] Check EUI CHANNEL GROUP & MASK
K CH MASK
NETWORK PUBLIC v o7 R
ADR oN -
DOWNLINK SLOT RX1 v
v
DEFAULT ok CANCEL

Fig 2.13 Basic Configuration window for Certification Test

16
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Clicking the value of ‘KEY/CTRL’ shows a popup window for protocol key values configuration in which
user can setup keys and switch DUT between OTAA and ABP mode. In case of regions that the

number of channels is greater than 8, the window also shows the selection of channel group. This

configuration is applied to all test functions of the application.

CONFIGURATION

L3800 END DEVICE TEST ~ G UM EU_268 M LoRawan
o s
PROTOCOL PARAMETERS ~ RF PARAMETERS
ACTIVATION PARAM RF PARAM
100 -
TestMode @Activation [ Check EUI TXROW =) dBm
PATHLOSS 0.0 = 9B
APP_KEY gx 1 32 digits FREQ OFFSET 0 = ppm
DEV_EUl  @x esooooooooEREeel 16digits TIME OFFSET (1] : us
APPEUI @x 2000000000000001 16 digits CHANNEL GROUP & MASK
CH MASK
APPS ax 1 32 digits o 7 =
NWKS ax 1 32digits
DEV_ADDR @x eegeeeel B digits
LINK
NETWORK PUBLIC v
W
¥ ADVANCED DEFAULT ok CANCEL

Fig 2.14 Protocol Keys Configuration window

NFIGURATION

L3 80T END DEVICE TEST  EE U s 915 M LoRawen
seon s
PROTOCOL PARAMETERS ~ RF PARAMETERS
ACTIVATION PARAM RF PARAM
-100 -
TestMode @Activation ] check EUI TRePow = d9am
PATHLOSS 0.0 =] dB
APP_KEY @x 1 32 digits FREQ OFFSET 0 = ppm
DEV_EUl  gx oopooopooopaReel 16 digits TIME QFFSET 0 : us
APP_EUl 8w 2208000000000801 16 digits CHANMEL GROUP & MASK
CH GROUP
APPS ax 1 32 digits
NWEKS ax 1 32digits
DEV_ADDR ax 2020288l 8digits
LINK
NETWORK PUBLIC v
b
W ADVANCED DEFAULT 0K CANCEL

Fig 2.15 Protocol Keys Configuration window for US/CA Region

Clicking ‘SETUP’ for CH MASK in Test Configuration window shows a popup window for modification of
one of channel frequencies.
Click the button in order to see detail channel information as the following configuration

parameter window.

17
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\ N\

.‘

CONFIGURATIO!

L0 0T END DEVICE TEST ~ LU KR 920 M LoRawAN
acvaron s
PROTOCOL PARAMETERS || RF PARAM = "
TX POW -10.0 = dém
ACTIVATION PARAM =
PATHLOSS oo = d8
] TestMode @Activation Check EUI =
U FREQOFFSET [0 £l ppm
APP_KEY ax 1 32digits TIME OFFSET 0 3 us
DEV_EUl  @x feoeepRaEEREReel 16 digits CHANNEL GROUP & MASK
APP_EUI  @x 2220022000200021 16 digits OPERATOR CH MASK
LORGWAN ox| FA [£
ax igi
APPS ] RIS CHANNEL INFO.
NWKS  ex 1 32 digits R¥2 FREQ 921 MHz
DEV_ADDR @x oeoREREL Bdigits RX2 DR DR_O
UpLink Channel List DownLink Channel List
LINK
NETWORK PUBLIC = UL_CH_ 8@ 922.180888 DL_CH_ B8 922.180880
UL_CH_e1 922.320808 DL_CH_e1 922.308208@
ADR ON L UL_CH 82 922.520800 DL_CH B2 922.500200
UL_CH_83 921.900808 DL_CH_83 921.900008
DOWNLINK SLOT RAL ~ UL_CH_B4 922.700008 DL_CH_B4 922.709088
UL_CH_e5 922.920808 DL_CH_ 85 922.900808
MAC_RSF : JOIN_ACCEPT UL_CH_BE 923.190008 DL_CH_BE 923.180028
NET ID 0|1 = UL_CH_B7 923.3@8808 DL_CH_ 87 923.3@0880
CACIE ACMVCAD r. WL Y L d
A BASIC DEFAULT oK CANCEL

Fig 2.16 Modification of Channel Frequency

18
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lIl. Test Functions

This chapter explains how to use pre-certification tests, RF performance tests, Link Analyzer, and
other utilities. With test functions, user can select test mode of test items, handle test operation, and

setup test environment.

3.1 Certification Test
3.2 Performance Test
3.3 Link Analyzer

3.4 Utilities

19
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3.1 Certification Test

3.1.1 LoRaWAN Certification
There are five regional LoRaWAN Certification functions such as EU, US/CA, AS, KR, and IN. Other
regional certification functions will be added as soon as they are published. If you select one of the
certification functions, regional parameters will be configured automatically according to the

certification.

Us 915 A5923 KR 920 IN 865

Fig 3.1 Selection of Region for LoORaWAN Certification Test

3.1.2 Operator Certification
There are two Operator Certification option, SKT and ICA. Other private certifications could be added

according to further requests.

SKT ICA

Fig 3.2 Selection of Region for Operator Certification Test

3.1.3 Certification Test Items
All regional certification test items are according to the LoRaWan regional specification version 1.02 including

optional test items. All test items are tree structures and selectable one by one.

3.1.3.1 Meaning of colored text
Each color has the meaning of verdict; the blue-colored is PASSED, the red-colored is FAILED, the
black colored is NOT_TESTED, and the Gray is not-selected OPTIONAL item.

—|:| 1 Test Mode Activation -|:|5 Cryptography =] 9 MAC Commands 5.[]15 LinkADRReq MAC command
i i[]1.1 Test Mode Activation i +[]5.1 AES Encryption ¢ []9.1 1gnere Invalid MAC Command []15.1 Test ADR bit
Blue : PASSED Red : FAILED Black : NOT TESTED : OPTIONAL

Fig 3.3 Meaning of Text Color

3.1.3.2 Selection and Test Parameter Configuration

Select the test items to be tested by clicking the check boxes in front of the subtitles. If user click a test

20



)

#

meﬂmﬂﬂdComm

item, its test parameters will be shown at the bottom of test items if it has been tested

E| 16 Packet error rate RX1 Window
16.1 Test Packet error rate for SF7BW125 using RX1 window
6.2 Test packet error rate for SFBBW125 using RX1 window
16.3 Test Packet error rate for SFABW125 using RX1 window
[#]16.4 Test Packet error rate for SFLOBW125 using RX1 window
-[#116.5 Test Packet error rate for SF11BW125 using RX1 window
[]16.6 Tect Packet error rate for SF12BW125 using X1 window
6.7 Test Packet error rate for SF7BW250 using RX1 window (Opticnal)

: .[116.8 Test Packet error rate for FSKS0 using RX1 window (Optional) w
Test Parameters  [16 Packet error rate RX1 Window] Pathloss| 0.04 | Default
TARGET PER 00515
POWER 5002
PACKET NUM Gos

Fig 3.4 Configuration of Test Parameters

3.1.3.3 Start Test
Just click | 0 SRTTEST | b tion and all selected items will be tested sequentially. Keep in mind
RWC5020x application program will automatically overwrite the result after each item is tested. Only at
the beginning of the test, program warns it will overwrite the previous test result. In other words, the

application always keeps the recent test results.

3.1.3.4 Control DUT
If you want to control DUT while test, check the td€nmelBUT] check box, then PC application will send
control command according to the loaded user control command file. Refer to 2.2.2 for DUT control.
You can see the transmitted commands and received responses to/from DUT respectively on DUT

control monitor window. Click the [ PUTMeniter | hytton and a large DUT control monitor will be pop up.

DUT Control Monitor

COMPORT COME BAUD RATE 115200 [ show time  FontSize |30 |2 CLEAR

OTAA
DevEui= 34-31-37-32-74-36-7A-0F
AppEui=01-01-01-01-01-01-01-01

AppKey= 28 7E 15 16 25 AE D2 A8 AB F7 15 88 09 CF 4F 3C

VERSION: 24021110
wDone

»Done

Fig 3.5 DUT Control Monitor

COMPORT and BAUDRATE information of the current control port will be displayed as follows.
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= DUT Centrel Menitor

DUT Control Monitor

COMPORT BAUD RATE COMPORT COMG BAUD RATE 115200

9
Fig 3.6 COMPORT and BAUDRATE after connection.

3.1.3.5 Test Result — Summary Table

When click the certification title, the test summary table will be shown on result window.

Fig 3.7 Test Result — Summary Table

3.1.3.6 Test Result — Detail Report

Clicking the sub title, detail test result will be shown on result window

LORA CERTIFICATION TEST SUMMARY (EU V1.5)
selected0 skip
us 915 ~ [LoRa Alliance Conformance Test (Eu) ITEMS VERDICT SUB VERDICT
[J1 Test Mode Activation 1 Test Mode Activation PASS
AS923 [2 Test Application Functionality 1.1 Test Mode Activation PASS
[]3 Over The Air Activation 2Test i ional PASS
KR 920 [[4 Packet Error Rate RX2 default DR 2.1 Test Echo Servcie PASS
.[]5 Cryptography 2.2 Test Downlink Counter PASS
IN 865 -[76 Downlink Window Timing 3 Over The Air Activation PASS
.7 Frame Sequence Number 3.1 Over The Air Activation PASS
SKT & Devstatusheq MAC Command 4 Packet Error Rate RX2 default DR, PASS,
o MAC Commands 4.1 Packet Error Rate PASS
TATA [J10 NewChannelReq MAC command 2 ?‘;::f;z’xgtm PASS B
IcA LJ11 DichannelReg MAC command 52 Invalid Message Integrity Code PASS.
[]12 Confirmed packets 6 Downlink Window Timing PASS
+[]13 RxParameterSetupReq MAC command 6.1 Test AXL Downlink 2t 22008 oA
(114 RXTimingSetupkeq MAC command 6.2 Test RX2 Downlink at +20us PASS
+[J15 LinkADRReq MAC command 6.3 Test RX1 Downlink at -20us PASS
(16 Packet error rate RX1 Window 6.4 Test RX2 Downlink at -20us PASS
[J17 Packet error rate RX2 Window 7 Frame Sequence Number PASS
7.1 Uplink Sequence Number is Incrementing PASS,
7.2 End node Rejects a Frame with Decreasing Sequence Counter PASS
8 MAC Command PASS
Test Parameters  [1 Test Mode Activation] PATHLOSS|  0.0/% | Default 81D MAC Command e
6T e - 9 MAC Commands PASS,
[ Stop link 5.1 MAC Commands PASS
after test 10 Newd] MAC command PASS
TestADR 10.1 Try to modify read-only default channels, try to remove CH 0-2 PASS,
TestOptDR 10 2 Addine Multinle Channels PASS
[ view Remote Message | CLEAR MON MSG [TesT TIE] E,Ei;r .

Fig 3.8 Test Result — Detail Report

EU CERTIFICATION TEST RESULT
Selected:0 skip
v
us 815 Dlﬁ"fﬂf’;ﬁﬁiﬂﬁ;ﬂﬂ“ TestiEn) 3 Over The Air Activation
AS 923 [12 Test Application Functionality
[ 31 Over The Air Activation
KR 820 [1a Packet Error Rate RX2 default DR
[ cryptography
a8 D& Downlink window Timing {Eeet ver the sir activation
[[17 Frame Sequence Number : 3.1 Over The Air Activation
SKT [[]18 DewstatusReq MAC Command
[19 MAC Commands [ LINK MESSAGE |
TATA LCHOR SF BW  Fow Time DEL FONT Adr Ack FF AAR B Fort M
[]10 NewcChannelReq MAC command U1 12 125 118 @ - e134 1 ® - ® ©224 U 1155 DICoun
A []111 pichannelReq MAC command s e 12 P v S DlCounter(3)
[J12 confirmed packets il
[]13 RxParametersetupReq MAC command 24 v 55 Triggerioinkeq
[]14 RXTimingSetupReq MAC command Join- request Nonce=111A
[115 LinkADRReq MAC command 155 Join-sccept RELDROF Fse1-2,RADelay=1, R
[[J16 Packet error rate RX1 Window feE U 1645 Detslp Bytelen16
[117 packet error rate RX2 Window 34 U 15 ActiveteTd
£ U LSS DlCounter(s) nt=t
24 U 155 Echorequest EchoLens3
©24 U 1B Ecnolesponse Echo pass
T —— Test Parameters  [3 Qver The Air Activation] PATHLOSS| 0.0[]|| Default b e cennesest crotens
[ stop link U 138 Echoresponse Ecno
after test U1
Test ADR
Test Opt DR <
[ View Remote Message | CLEAR MON MSG [TesT TanE) eein
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3.2 Performance Test

Performance test function consists in PER & POWER, LBT, and NON-REGRESS test.

3.2.1 PER & POWER
This function makes RWC5020x search the sensitivity level by measuring the PER (Packet Error Rate) and

measure TX power of DUT according to the test configuration and conditions.

PROJECT
PATH D\

PERFORMANCE
PER & POWER

LBT

NON-REGRESS

MODE END DEVICETES|

SCENARIO NORMAL UL

RaWAN Autotest(Version = 1.154)

PERFORMANCE - PER & TxPow : 1.0.2

LgRaCERTIFICATION PERFORMANEE | -?_, LINK ANALYZER || _,‘ UTILITIES |

SENSITIVITY AND TX POWER TEST TEST CONDITIONS DEFAULT

[ PER using RX1 Window
[ PER using RX2 Window
[ T Power Test

TEST ITEM

DR WITH RX1 WINDOW

DR@_SF128W125

[ oR1_sF118w125

[ or2_sFieewizs
DR2_SFIEW125

[] oRa_sFeewizs
DRS_SF7BW125

[ ore_sFrewzse

[ or7_Fskse

DR WITH RX2 WINDOW

DRE_SF12BW125

[ cri_sF1Bu12s

[ or2_sFiesw1s
CR3_SFIEH125

[ oRra_sFeewi2s
CR5_SF7EH125

[] cre_sF7ewase
CR7_FSKEE

REPORTPATH  Di\5
FILE NAME

—
[é%/fCREATE REPORT

" OPEN REPORT

DUT NAME

PERFORMANCE TEST SUMMARY

demo

REGION EU_868
Test Parameters (RX1) SCENARIO NORMAL_UL
- | START |+ STOP |- |CRITERIA| + PER using Ping : NOT
oo | 15202 - 138002 DR start Step | Stop Target | #Pkt | Criteria | Result Verdict
DR_O a3z | 10 1410 0.1 s00 | a3 / ot
DR1 | -129.0:%) ~ | -1380 13302 DR_1 1290 10 1380 0.1 60.0 133
pr2 | 128002 - [1370 | [1320 DR_2 1280 | 10 137.0 0.1 s00 | a3
DR_3 1250 | 10 1340 o1 500 | 129
DR3 | 1250/ ~ 12905 DR_4 220 | 10 1310 o1 500 | a2
DR | 12202 ~ o] [1z60= DR_S 1190 | 10 128.0 o1 500 | 123
= = DR_6 1150 | 10 1240 0.1 500 | 118
DRs | -118.0/7] ~ o Aoz DR_7 1000 | 10 1030 0.1 500 | 103
pRe [15.0[%] - 12002 PER using RX1 Window : PASS
oR7 [ 1000] - ETIRIES DR start Step | Stop Target | #Pkt | Criteria | Result Verdict
DR_O a3z | 10 1410 0.1 s00 | a3 127.0/0018 | Pass
STEP  #POW  #PKT PATHLOSS DR_1 1290 | 10 138.0 o1 500 | 133 PASS
1= 10/= 60| [ 0of= DR_2 1280 | 10 137.0 0.1 s00 | a3 Fass
= = Z = DR_3 1250 | 10 1340 o1 500 | 129 PaSS
aRaEyEERy| 01 DR_Z 1220 | 10 1310 0.1 s00 | 126 Fass
76543 DR_S a0 | 10 1280 01 500 | 123 124.0/0016 | PasS
TaRGET chask [T DR_6 1150 | 10 1240 0.1 s00 | 118 121.0/0.100 | Pass
SCENARIO NORMAL_UL ™ DR_7 -100.0 10 -109.0 0.1 60.0 -103 -106.0/0.033 PASS
PAYLOAD SIZE 16 = PER using RX2 Window : PASS
& DR start Step | stop Target | #Pkt | Criteria | Result Verdict
Report Option DR_O -132.0 1.0 -141.0 0.1 60.0 -136 -137.0/0.016 PASS
e W T i s DR_1 1290 | 10 138.0 o1 500 | 133 1350/0033 | Pass
DR_2 1280 | 10 137.0 01 600 | 432 133.0/0.033 | PASS
Cas i Iy el i=t DR_3 1250 10 1340 01 60.0 129 125.0/0.016 PASS
DR_Z 1220 | 10 1310 0.1 s00 | 126 127.0/0.000 | Pass
DR_S 1190 | 10 1280 o1 500 | 123 123.0/0.000 | PAss
DR_6 1150 | 10 1240 0.1 s00 | 118 121.0/0.033 | Pass
[] View Remote Message | CLEAR MON MSG [TesT TIME] begin

3.2.2.1 Test Configuration

Click
and so on. There are three types of DUT; END DEVICE, GATEWAY, and NON-SIGNAL. Available test

items may be different according to the selection of Region and DUT Type parameters. There are two

CONFIG TEST

DUTPDRT
Fig 3.9 Performance Test

to set up the test configuration: Region, DUT Type, Class, test scenario, channels,

types of test scenario to measure PER; NORMAL_UL and CERTI_ECHO. The CERTI_ECHO

requires DUT to support Certification test mode and applicable only to END DEVICE test. The

NORMAL _UL uses confirmed signaling to check packet loss.
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3.2.2.2 Selection and Test Condition Configuration
Select the test items to be tested by clicking the check boxes in front of the subtitles. If you click a test

item, its test conditions will be shown at the right side of test items.

SENSITIVITY AND TX POWER TEST || TEST CONDITIONS DEFAULT | | SENSITIVITY AND TX POWER TEST H TEST CONDITIONS DEFAULT

[] PER using R¥1 Window Test Parameters [RX1) [] PER using RX1 Window

D PER using RX2 Window |:| PER using R¥X2 Window
[ TxPower Test - |stART[+] sTOP |- |cRIERIA ] T Power Test -|swaRt [+]  stop |- |criTERal +

Test Parameters (RX2)

+

pRo |-1320] - -136.0/% pro | 132072 ~ -136.0/%
TEST ITEM TEST ITEM
DR1 |-129.0/% ~ -133.002 DR1 | -128.0 5| ~ -133.0%
DR WITH RX1 WINDOW DR WITH RX1 WINDOW
pR2 | -1280[2] - -132.0/% pR2 | -128.0/%] - -132.0/%
[] pre_SF12BW1zs [] ore_sFizewizs
[] oRa_sF11ewizs DR3 |-125.0[2] - -128.0/3 [ or1_sFiiewias DR3 | -125.0[2] - -1280:%
[] oR2_sF1eEw125 DRa | 12207 - 12602 [] orz_sFieewias DR |-122072] - 126002
[] or3_sFaewizs = = [] orz_sFomwizs = =
) DRs | -119.0[2] ~ -123.0/% ’ DRs | -119.0/%] ~ -123.0/%
[] ora_sFeEwizs [] ora_sFemwizs
[] oRS_sF7EW12S DR6 | -115.01% -~ 120012 [] ors_sF7em12s DR6 | -11502 ~ -1180:%
[] ore_sF7ewzse " = - R = [ ore_sFrewzse R = . R =
DR7 |-100.0/% 105012 DR7 | -100.0:% 103.0 %
[] or7_Fskse [] or7_Fskse
DR WITH RX2 WINDOW STEP RPOW WP FAIHLOSS DR WITH RX2 WINDOW S o e P
[] ora_sF128w125 = = e x [] pre_sFizew1zs RS - * =
[] oR1_sFi1ewi2s TARGET PER | 0.10}% [ oR1_sFiiswizs TARGETPER | 0.1012
[] or2_sF1esuizs 76543210 [] ora_sFieswizs 262.525000 =
[] ora_sFsBu1zs TARGET CHMASK | 111 [] pR3_sFaew1zs [EEEED ) T|MHz
[] DRa_sF3ew12s SCENARIO [] opre_sFeBw12s SCENARIO
E DRS_SF7E4125 PAYLOAD SIZE 15 : S DRS_SF7EM125 PAYLOAD SIZE 16 z
DRE_SF7BH258 DRE_SFTEW25E
[ or7_rskse Report Option [ or7_Fskse Report Option
Show Link message during test Show Link message during test
Paste tested Image after test Paste tested Image after test
Fig 3.10 Test Conditions for PER using RX1 and RX2 Window
SENSITIVITY AND TX POWER TEST H TEST CONDITIONS DEFAULT ‘ | SENSITIVITY AND TX POWER TEST || TEST CONDITIONS DEFAULT
[ PER using RX1 Window Test Parameters [] PER using RX1 Window Test Parameters
[ PER using RX2 Window [ PER using RX2 Window
POWER MIN. MAX. POWER MM, MAX.
[ ™ Power Test [ T Power Test
0 = - = 16.0[= 14.0[2] ~| 160[=
TEST ITEM PowerD 1402 16012 TEST ITEM = = =
Powerl 120[] ~| 140F 14.0[2 120 ~| 140f
TX POW INDEX Power2 100 - 120 TX POW INDEX 120[% 1w00f=] ~| 1202
[ ' Txpouera Power3 80 ~| 100[= [ mxpouere 100/ 8ofs] ~| 100
[ Txromer1 Powers e T [ mxPomer1 BO[= 60f=] ~| Bof=
g TXFOwWer2 Powers aofs] ~[ eof= S THPomEr2 = 40 ~| B0
THPOWer3 TXPower3
P (3 2002 ~ 402 40/~ 202 ~ 40~
[ txPomera e = z [ mxponers : = =
O xpowers Power? 0of - 2of= [ rxpomers 20[ 0o - zo0F
[ xPowers [ #Poners
[ TxPower? [ xPomer?
PATHLOSS 0.0 PATHLOSS 002
TX MODE TX MODE
CWFREQIMHz)  TIME[sec)
900.000000 = |10 z
Report Option Report Option
Show Link message during test Show Link message during test

Paste tested Image after test Paste tested Image after test

Fig 3.11 Test Conditions for TX Power Test using Lora Signal or CW
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3.2.2.3 Start Test

if | 03 SWRTTET| btion is clicked, the selected test items will be tested sequentially.

3.2.2.4 Test Result — Summary Table

When the tile SENSITIVITY AND TX POWERTEST s clicked, the test result summary table will be shown

on the result window

PERFORMANCE TEST SUMMARY (demo)

DUT NAME demo

REGION EU_868

SCENARIO CERTI_ECHY|
PER using RX1 Window : PASS
DR Start Step Stop Target #Pkt Criteria Result Verdict
DR_O -132.0 1.0 -141.0 0.1 60.0 -136 -137.0/0.016 PASS
DR_1 -128.0 10 -138.0 0.1 60.0 -133 -135.0/0.016 | PAsS
DR_2 -128.0 10 -137.0 0.1 60.0 -132 -133.0/0.083 | PAsS
DR_3 -1250 1.0 -1340 0.1 60.0 -129 -129.0/0.033 PASS
DR_4 -1212.0 10 -131.0 0.1 60.0 -126 -127.0/0.016 | PAsS
DR_S -119.0 10 -128.0 0.1 60.0 -123 -124.0/0.066 | PAsSS
DR_B -115.0 1.0 -1240 0.1 60.0 -118 -121.0/0.100 PASS
DR_7 -100.0 10 -109.0 0.1 60.0 -103 -107.0/0.083 | PAsS
PER using RX2 Window : PASS
DR Start Step Stop Target #Pkt Criteria Result Verdict
DR_O -132.0 10 -141.0 0.1 50.0 -136 -138.0/0.083 | PAsS
DR_1 -1290 1.0 -138.0 0.1 60.0 -133 -135.0/0.033 PASS
DR_2 -128.0 10 -137.0 0.1 60.0 -132 -132.0/0.083 | PAsS
DR_3 -125.0 10 -134.0 0.1 50.0 -129 -129.0/0.000 | PAsSS
DR_4 -122.0 1.0 -131.0 0.1 60.0 -126 -127.0/0.000 PASS
DR_S -119.0 10 -128.0 0.1 60.0 -123 -124.0/0.050 | PAsS
DR_6 -115.0 10 -124.0 0.1 50.0 -118 -120.0/0.000 | PAsSS
DR_7 -100.0 1.0 -109.0 0.1 60.0 -103 -106.0/0.050 PASS
TX Power Test : PASS
POW CHO CH1 CH2 CH3 CH4 CH5 CHE CH7 Verdict
o 126 12.5 126 PASS
1 110 10.8 109 PASS
2 8.0 8.3 8.3 PASS
3 5.4 5.3 5.5 PASS
4 3.1 31 3.3 PASS
5 0.8 038 0.8 PASS
B -1.1 -1.0 -1.4 PASS
7 12 10 14 PASS

Fig 3.12 Test Result — Summary Table

3.2.2.5 Test Result — Detail Report

When the subtitle FERusing BXLWindow' 5 clicked, all tested results will be shown on the result window
from SF12 to SF7 at the same time. When the test item title is clicked, the selected item’s test result

will be shown on the result window.
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PERFORMANCE TEST RESULT

| PER using RX1 Window : DRO_SF12BW125

[ TEST

[ TEST CONDITION ]

[PROTOCOL CONFIGURATION]

REGION Eu_s88

CHANNEL 0x7

DUT TYPE END DEVICE TEST

CLASS Class A

SCENARIO CERTI_ECHO

PAYLOAD LENGTH 18
[SENSITIVITY]

START POWER -132.0 dBm

STEP POWER 1.0dB

NUMBER OF POWER 10

STOP POWER -141.0 dBm

PATH LOSS 0o

RX Window RX1

RX SPREADINGFACTOR
NUMBER OF PACKET
Target PER

SENSITIVITY CRITERIA

DRO_SF12BW125
60
o1

-136 dBm

RESULT ]

[SENSITIVITY RESULT]
Measured PER

Measured Sensitivity :

[VERDICT]
PASS

a.a
-137.8 dBm

[Elapsed Time] 20:48:83

Fig 3.13 Test Result — Detail Report

3.2.2.6 Report Option

There are two options for reporting the test results as the following figure.

Report Option
|:| Show Link message during test

[] Paste tested Image after test

Fig 3.14 Report Option

If “Show Link Message during test” is checked, Link messages during test will be attached in the test

report.

If “Paste tested Image after test” is checked, the result fiugre will be attached in the test report.

[ LINK MESSAGE ]

L CH 5F BW POW TIME FONT Adr ACK B FP M CMD

U & 7125 11.6 PREF ---- & B - --- - Join-reguest Nonce=4195

oD 2 7125 -38.8 ---- ---- 2 @ - --- - Join-accept RX1DROffset=8, RXDela
U 2121325 11.8 7.885 2288 @ @ - @82 U DataUp ByteLen=16

b 212125 -38.8 ---- @281 @ @ - 224 U Activatemm

U 112125 11.9 B.44s 8881 8 @ - 224 U DownlinkCounter Cnt=8

0 112125 -38.9 ---- @282 8 @ - 888 U LinkADRReg Pow=1,DR=8,Mask=87h,N
U 112125 11.82 5.18s e@g2 @ @ - 224 U LinkaDRANs Pow=1, DR=1, Mask=1
oD 112 125 -38.8 ---- 22883 @ @ - 224 U EchoReguest EchoLen=16

U @ 12 125 11.8 5.355 8283 @ @ - 224 U EchoResponse Echo PASS

D @ 12 125 -132.8 ---- 2884 @ @ - 224 U EchoRequest EchoLen=15

U 212125 11.8 5.825 2284 @ @ - 224 U EchoResponse Echo PASS

Fig 3.15 Link Messages attached in Test Report
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[SENSITIVITY RESULT]

Sens. Level: -137.0 dBm, PER: 0.016
[RX1,0R0_SF12BW125] -136.0dBm : PER = 0.000

»

PER
a
un

| »
01 : —

0.0|s - ———.— -
-132 133 134 -135 -136 -137 -138 -139 -140 141
POWER (dBm)

SCENARIO || PKT_NUM || START STOP STEP || TARGET |
ECHD B0 -132.0dBm || -141.0dBm 1.0d8 0.100

Fig 3.16 Result Figure attached in Test Report

3.2.2.7 Change SF during test
If “Change SF during test” is checked, it makes RWC5020x send commands to make DUT change

spreading factor according to the test item.

3.2.2.8 Show Result Graph
If “Show Result Graph” is checked, it shows PER curve or TX power graph while or after test as the

following figure.

Receiver Sensitivity Test 1 Rx1 [] mx2 TX POWER Test ws. CH TX POWER Test vs. IDX [] Autoscale
30 EC)
RXL O
o 20
& o
10 f Eﬁ 18 3
ion e—— °
/1 o BE——=2 e £ °
/ 18 -18
/
~/‘/ ) 28
R I R T S X 3 "8 FL Pz Pz P4 P5 FE F
~ ~
PER using RX1 Window : SF12 | ‘ TX Power Test : TXPowerD
[ TEST CONDITION ] [ TEST CONDITION ]
[TEST CONFIGURATION] [TEST CONFIGURATION]
Region EU_868 Region : EU_858
Dut Type END DEVICE Dut Type : END DEVICE
Class Class A Class. : Class A
Scenario CERTLECHD Scenario CERT|_ECHO
[SENSITIVITY] [POWER TEST]
Start Power -132.0 dBm TXPOWER : 0
Step Power 1048 Spreading Factor : SFi2
Number of Power 10
Stop Power -141.0 dBm Power Criteria : -5~ 15dBm
Path Loss 1.0
RX Window RX1 M M
< > < >

Fig 3.17 Show Result Graph of PER and TX Power

3.2.2.9 View Remote Message
If “View Remote Message” is checked, it shows remote control commands and responses between the
application and RWC5020x.
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(CONF : PROTOCOL : REGION EU_268
ACK

READ:RF:UL_CH? 3

2E7. 102088

CLEAR MOMN M3G
CLEAR 5PY MSG
SAVE SPY MSG

View Remote Message

Fig 3.18

3.2.3LBT Test

[TEST TIME] Begin :
Finish :

Remote Message

RWC5020x application provides LBT(listen before talk) test function.
User has to prepare RWC2020A LBT interferer for this function. Connect RWC5020x and RWC2020A
with RS232 cable. RWC2020A will be controlled by RWC5020x through RS232 cable while LBT

testing. RWC2020A will transmit interference signals as you set up in this application program.

RWC5020x supports 8 channel interferer signals at the same time.

RWC2020A is mandatory for this test.

pesroRMANGE
PER & POWER TESTITEM
I:‘ CHANMEL MODE TEST
(1:3)
I:‘ BURST MODE TEST
NOMN-REGRESS

TEST TIME

10 -8o[2

TEST TIME
0

Wanted Signal Pathloss

Unwanted Signal Pathloss

CHANMEL MODE PARAMETER

REF POW

BURST MODE PARAMETERS

41

— Gy

SV

4k 4k

e
i

41

CHOO CHO1 CHOZ CHO3 CHO4 CHOS  CHOG6 CHO7

o o

Ly

|+

DURATION _ | _DURATION |
) | power | mepear
POWER
NORMAL BURST
POWER  DURATION POWER  DURATION
-83/= 102 -739[2 102

Fig 3.19 LBT Scenario configuration window
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3.2.3.1 Checking the connection to RWC2020A
User must check whether RWC2020A is connected or not by clicking | '8T®NNEET | hefore LBT test.

LBT test will not be run without RWC2020A LBT interferer.

3.2.3.2 Test Scenarios

The application provides two scenarios, channel and burst mode test.

In the channel mode test, RWC2020A transmit signal as a multi-tones in multi-channel that user
selected simultaneously. User can set the test duration, reference power, and relative sub-channel
power of RWC2020A interfering signal.

In the burst mode test, RWC2020A alternatively transmits multi-tones according to the time schedule.
User can setup the time duration of each signal burst.

RWC5020x will make RWC2020A set the reference power, relative sub-channel powers before test.

3.2.3.3 Channel mode test
User can configure the reference power and relative sub channel power of RWC2020A interfering
signal. If you set the same as fig 3.20, RWC2020A generates eight interfering tones and each channel

power will be set as the table.

TEST TIME REF POW CHOOD CHO1 CHO2 CHO3 CHO4 CHOS CHO& CHO7
I P e e e e L L

Fig 3.20 LBT Channel mode configuration

CH 0 1 2 3 4 5 6 7
Power (dBm) -79 -79 -79 -83 -79 -79 -79 -84

3.2.3.4 Burst mode test
In burst mode test, user can configure the power and the duration of each burst signal as well as test
iteration. RWC2020A alternatively transmits two burst signals according to the power and duration.

TEST ITERATION

e ) DURATION [ DURATION
POWER REPEAT
POWER
NORMAL BURST e
POWER  DURATION POWER  DURATION
83/ 10f= 79/ 10}=

Fig 3.21 LBT Burst mode configuration
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3.2.3.4 Starting LBT test and result

Clicking | &3 ®n make RWC5020x start communication with DUT and RWC2020A generate
interference signal. While testing, RWC5020x counts up received packets per channel and display
the result. The DUT shall not use channels whose interference signal is above the reference value as

a normal operation.

3.2.4 NON-REGRESSION
Non-regression test consists in 5 automated test function such as TX output power calibration,
PER/RSSI/SNR, sensitivity, frequency error tolerance, and CW interferer immunity test. RWC5020x
Application software provides minimal amount of server functionality to respond to the request from a
gateway. In order to let RWC5020x know the IP and the port of gateway, user has to set them

manually.

B

GATEWAY 1P PORT
10.6.133.101 | | 1700 | SET

Fig 3.22 The IP and PORT setup window

3.2.4.1 TX output power calibration

This function measures TX output power of the DUT(gateway) and shows the power properties and
make property table.

In this test, the RWC5020x application program makes DUT transmit signal according to the setup
power through LAN with JSON and RWC5020x equipment measures the TX power of the gateway.
User can use this function a calibrator for gateway.

User can setup power start, power step, number of powers, and number of packets.

T¥ POWER CALIBRATION PARAMETERS
POW START POW STEP # POW POW STOP # PACKET

5 Hoom [ 1 Hoe [ 8 B [0 Jen [® E

Fig 3.23 Parameters for TX PWER CALIBRATION

User cannot change stop power. It will be calculated according to the power start and power step

values automatically.
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3.2.4.2 PER/RSSI/SNR

This function measures the PER(packet error rate) and read and show the RSSI(Rx Signal Strength

Indication) and SNR(Signal to Noise Ratio) information from the gateway using JSON.

In this test, RWC5020x transmits LoRa signal and RWC5020x application program asks the gateway

for RSSI, SNR and the number of packet it received. RWC5020x application programs will calculate

PER with the number of packet received and show the result graphically.

Power step is fixed at 1dB and Power range is also fixed.

PER/RSSI/SNR TEST PARAMETERS

# PACKET 10 = POW STEP 1dE

Fig 3.24 Parameters for PER/RSSI/SNR

RESULT INFO

F1:904.5 SF7 SF10 DUT=test PKT=18 PLSize=16
FREQUENCY | [] Fz:s0a5 SF sFg SF11 Fl:984.5
[] Fa:30a7 SF3 SF12

+| SMRvs.POWER [] LEGEND  DUTztest PKT=1e PLS3ze1s +| PERvs.POWER [v] LEGEND DUT=test PKTz1@ PLSizez16
F1:084.5 F1:084.5

+| RSSICH MEAN LEGEND  DUT=test PKT=18 PLSize=1S
F1:084.5

Fig 3.25 The test result of PER/RSSI/SNR

3.2.4.3 SENSITIVITY

This function measures the PER(packet error rate) with respect to the power and search the

sensitivity using the PER result.

In this test, RWC5020x transmits LoRa signal and RWC5020x application program asks the gateway

the number of packet it received. RWC5020x application programs will calculate PER using the
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number of packet which it received and show the result graphically.
Power step is fixed at 1dB and Power range is also fixed.

More transmit packets will make more reliable result.

SENSITIVITY and PER TEST PARAMETERS

# PACKET o = POW STEP 1dE

-

Fig 3.26 Parameters for SENSITIVITY

RESULT INFO =
F1:504.5 SF7 SF10 DUT=test PKT=18 PLSize=1g
FREQUENCY F2:904.5 SF sz [7] sF1a AES [l R
F2:304.7 SF3 SF12
SENSITIVITY vs. POWER [#] LEGEND DUT=test PKT=18 PLSize=16

Fl:284.5 F2:984.5 F3:084.7

Fig 3.27 The test result of SENSITIVITY

3.2.4.4 Frequency error tolerance

This function measures the immunity properties against frequency error of the DUT(gateway) using
the packet error rate.

In this test, RWC5020x transmits LoRa signal with frequency offset and RWC5020x application
program asks the gateway for the number of packet which it received. RWC5020x application

programs will calculate PER using the number of packet received.
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TX Power of RWC5020x is fixed at -100dBm and frequency offset step is fixed at 1.0ppm.

User may change the number of packets to be tested.

RESULT INFO : FREQUENCY ERROR TOLERANCE
F1:264.3 SF7 SF10 LEGEND
FREQUENCY | [T r2:3645 sFE [ sF11 DUT=demo  PKT=18 PLSize=18
[ F2:6a7 SF9 SF12 Fl:864.3
FREQUENCY ERROR TOLERANCE DUT=dema  PET=12 FLSize=16
F1:864.3
La-n.a o
1_5F7
1_SF8
1 5F8 &—=
1_sF1@
1_5F11 e—=a
1_5F12 e—a
I
I
I
1 1 |
\ | '||I |l|' | | |I
l'L JR L J )\

Fig 3.28 A test result Example of FREQUENCY ERROR TOLERANCE

3.2.4.5 CW immunity against the interferences with frequency offset.

This function measures the immunity properties of the gateway against interference signal.

In this test, RWC5020x transmits LoRa signal as a wanted signal, RWC2020A transmits CW as an
interferer and RWC5020x application program asks the gateway for the number of packet received
while testing. RWC5020x application programs search the power of which PER meets the target
while PER calculating current PER using the number of packet gateway received. User can set
interference frequencies and each power for the each spreading factor respectively.

RWC2020A interferer generator is mandatory for this test.
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Fig 3.29 CW Interferer test environment

RWC5020A Signal Generator

PAYLOAD SIZE 32 =
# PACKET =
TARGET PER 050 =
SIGNAL POWER SF7 SF8 SF9 SF10 S5F11 5F12

-121.0 | -1240 () -127.0 () <1800 ) 1330 3 <1360 | g

Fig 3.30 CW Interferer test parameters

The following figure is a test result with a frequency and SFs.

RESULT INFO - CW INTERFERER IMMUNITY

F1:264.3 5F7 SF10 LEGEND

FREQUENCY 2:864.5 sFe SF11 DUT=demo PKT=18 FPLSize=32
Fa.m54.7 5Fg sF12 F1:864.3 F2:864.5 F3:864.7
CW INTERFERER IMMUNITY SHOW SPEC DUT=dema FKT=18 FLSize=32

F1:864.3 F2:864.5 F3:864.7

Fig 3.31 The test result of CW Interferer Immunity
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3.3 Link Analyzer

Link Analyzer helps to dump all link messages from RWC5020x while communicating with DUT. In addition,

users can make script and play it using ‘script editor’. Users can add or remove a command group called action
which includes single or multiple MAC command.

H RedwoodComm : LoRaWAN Autotest(Version : 1.130)
PROJECT  SETUP  ABOUT LINK ANALYZER 1.0.2
PROJECT test DUT NAME

e , [ E[we]
== UTILITIES

LoRa CERTIFICATION g PERFORMANCE EUNKANALYZER
MESSAGE @ €MD 1O

1st Command/Data

SET  |DEVICE_STATUS v

REPORT PATH st00
FILE NAME

Link Messages | |sa

ik
[ ]

2nd Command/Data

[] sET [DevicE_sTATUS v

3rd Command/Data

[] SET  [DEVICE_STATUS v

@3 run ApD | DEL | cR f4 |1 m

CLEAR MON MSG

CLEAR SPY MSG

SAVE SPY MSG

: [TEST TIME] Begin :
View Remote Message Finish

Fig 3.32 Link Analyzer

3.3.1 Dumping link message

Clicking | @3 smar button of link message window makes RWC5020x start dumping link messages

between RWC5020x and DUT line by line. Clicking button makes RWC5020x stop
dumping.

3.3.2 Commands editor

With or without dumping, you can edit MAC commands into link script editor window. We named a script
component which include a single or multiple commands, information, and sleep time as an action.

In order to add an action, you have to make *fT checked which you want to add. Clicking add button
you can add commands and information automatically as you set. If you want to select multiple MAC

commands in a single frame, click multiple set check box for each MAC CMD. The maximum number of
multiple MAC commands in a frame is three with RWC5020x.

35



\ #
EmeﬂmﬂﬂﬂComm

RSP TO

DUT TYPE : END DEVICE TEST / LoRaWAN : 1.0.2 / REGION - EU_B868 f CLASS : (iass A
1ST INSTANT MAC_CMD

UPDATE FCNT | +

LinkADRReq Parameters
[ SET  [Link_ADR_REQ - ADR_DR

0[2| ADR_NB_TRANS o
ADR_TX_POW o[=] ADR_CH_MASK(HEX) oz

ADR_MASK_CTRL

2ND INSTANT MAC_CMD
DUTY_CYCLE Parameters

SET  [DUTY_CYCLE ~ MAX_DUTY_CYCLE o

3RD INSTANT MAC_CMD

[ sET  [pEvice_sTaTUS v

Fig 3.33 Commands Editor

3.3.3.2 MESSAGE TYPE

You can select the message type using MESSAGE TYPE option.
CONFIRMED or UNCONFIRMED

3.3.3.3 COMMAND FIELD

If you select COMMAND FIELD as the PAYLOAD, you can send a single or multiple commands in
PAYLOAD.
If you select COMMAND FIELD as the FOPTS, you can send a single or multiple commands in

FOPTS filed and user data in PAYLOAD field. When you select FOPTS, you can set PAYLOAD data
as you wish.

®

User Defined MAC CMD Parameters
PAYLOAD SIZE 161= FPORT 2241=

PAYLOAD 32

[=- demo_MAC_Script_Proc_1
(- UNCONFIRMED| FOPTS | 224
o ACTIVATE_TM
- MAC PAYLOAD
- PAYLOAD_SIZE 16
- PAYLOAD_PORT 224
M P2vLOAD £0500030000000000000800000000081

i SLEEP 1

Fig 3.34 MAC PAYLOAD USER DATA Editor and script
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3.3.3.4 RESPONSE TIME OUT
RWC5020x will wait the DUT’s response according to the RSP_TO value.
Unit : second.
Range : 10~ 600 second
RSP TO

B |

Fig 3.35 Response time out value

3.3.3 Script editor

3.3.3.1 Adding actions
You can edit MAC commands into link script editor window using | 4P® [oe [ es T417] puttons.

Script editor does not check that the commands are same or not. It means same commands can be

added single action. You must check whether it is intended or not by yourself.

5 MESSAGE @ coMmAND O =9 CONFIG
MACPayload Editor [N V5 & o Hw SRl coveis |
DUT TYPE - END DEVICE TEST/ LoRaWiAN - 1.0.2 / REGION - EU_S68 / CLASS - Class A UPDATE FCNT | +

1ST INSTANT MAC_CMD

SET  [DEVICE_STATUS -

2ZMD INSTANT MAC_CMD

O seT  [pevice sTatus v

3RD INSTANT MAC_CMD

] SET  |DEVICE_STATUS v

Script Editor [ p

=~ demo_MAC_Script_Proc_1
|- UNCONFIRMED| PAYLOAD
- DEVICE_STATUS
L. SLEEF 1

Fig 3.36 Adding an actor into Script Editor
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- MESSAGE @ commanD @

DUT TYPE : END DEVICE TEST / LoRaWAN : 1.0.2 / REGION : EU_868 / CLASS - Clgss A UPDATE FCNT

15T INSTANT MAC_CMD
LinkADRReq Parameters

SET LINK_ADR_REQ ~ ADR_DR

0[=] ADR NB TRANS (=
ADR_TX_POW 0/%]  ADR_CH_MASK(HEX) o]
ADR_MASK_CTRL o=
2ND INSTANT MAC_CMD
DUTY_CYCLE Parameters.
SET  |putv_cvae d M DUTYCYCE | o)z
3RD INSTANT MAC_CMD
[ seT  [pEwice_sTatus -
Script Ed " RUN ADD | DEL | cR |4 |1 [lsavell | toaD

| - | | =- deme_mac_script_proc_1
- UINCONF IRMED | FOPTS | 224
- DEVICE_STATUS

MAC PAYLOAD

= SLEEP 1

=~ demo_MAC_Script_Proc_2

- UNCONF IRMED | FOPTS | 224
LINK_ADR_REQ
DUTY_CYCLE

MAC PAYLOAD

- SLEEP 1

Fig 3.37 Adding an actor that includes a 2 commands

SLEEP makes RWC5020x be waited until the noticed time is expired in second unit before sending the

next command. You can edit the time values.

Script Editor [ Y 0D | DeL | clr o1

|:| =)~ demo_MAC_Script_Proc_1
: .. UNCONFIRMED | PAYLOAD
- DEVICE_STATUS

B- demo_MAC_Script_Proc_2
- UNCONFIRMED | PAYLOAD
[]- LINK_ADR_REQ

[ DUTY_CYCLE

- SLEEF 1

[=- demo_MAC_Script_Proc_1 ~
|l UNCONFIRMED| PAYLOAD

- DEVICE_STATUS

B- demo_MAC_Script_Proc_2

.. UNCONFIRMED| PAYLOAD

[+ LIMK_ADR_REQ

(- DUTY CYCLE &

Fig 3.38 Editing SLEEP time between actions
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3.3.3.2 Moving actions

You can move actions up or down using |+ |1 buttons. At first select action and move it.

| e SLEEP 1 ~
E| demo_MAC_Script_Proc_2
i i UNCONFIRMED|PAYLOAD
| [~ LINK_ADR_REQ

| [E-DUTY_CYCLE

| L.SLEEP 1

- demo_MAC_Script_Proc_3
.. UNCONFIRMED | PAYLOAD
. ACTIVATE_TM

circrn a

[~ demo_MAC_Script_Proc_3 M
.. UNCONF IRMED | PAY LOAD

- ACTIVATE_TM

i L.SLEEP 1

E| demo_MAC_Script_Proc_1
.. UNCONF IRMED | PAY LOAD
- DEVICE_STATUS

i G.SLEEP 1

EJ- dema_MAC_Script_Proc_2

I swereuncTnucnliosa aen

Fig 3.39 Moving action.

3.3.3.3 Deleting actions

You can delete action by clicking [DEL] button. Script editor dose not ask whether you delete it or not.

Delete actions carefully. You may not delete commands but an actions.

Script Editor [T JE a00 J OEL iR | L)1)

l:‘ = demo_MAC_Script_Proc_3 ~
.. UNCONFIRMED | PAYLOAD

- ACTIVATE_TM

i L.SLEEP 1

B demo_MAC_Script_Proc_1

.. UNCONFIRMED | PAYLOAD

{ L DEVICE_STATUS

i L.SLEEP 1

28 demo_MAC Script_Proc_2

.. UNCONFIRMED | PAYLOAD

[~ LINK_ADR_REQ

G- DUTY_CYCLE

- SLEEF 1 L

Script Editor § p UL

=~ dema_MAC_Script_Proc_3
NCONFIRMED | PAYLOAD

-

Fig 3.40 Deleting action.

3.3.3.4 Renaming actions
You can edit the name of action or parameters even command by yourself.

Just click left mouse button and edit as you want to. Application does not verify the commands and
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parameters. Rename very carefully.

Script Editor [ - U

- E|-] demo_MAC_Script_Proc_1

- UNCONF IRMED | PAYLOAD
- ACTIVATE_THM
{ L.SLEEP 1
B- demo_MAC_Script_Proc_2
. UNCONFIRMED | PAYLOAD
[~ LINK_ADR_REQ
[ BUTY_CYCLE
LoSLEEF 1

Fig 3.41 Renaming action title.

Define the PAYLOAD TYPE as UNCONFIRMED or CONFIRMED and define the CMD FIELD as

PAYLOAD or FOPTION. You can verify what you selected from action’s information
UNCONFIRMED | FOPTION | 224

3.3.3.5 Running actions

Clicking [SeHRpEEdoR] 8 =uv | makes RWC5020x send MAC commands to DUT according to the
script. Before run script, RWC5020x must be in running link analyzer. If it is not in running link

analyzer, application will let RWC5020x run link analyzer automatically while running script.

3.3.3.6 Saving Script

You can save the script what you have edited for next time using. After modifying your script, click
and select folder where you want to save it.

3.3.3.7 Opening Script

You can recall the script what you have saved before. Just click | °F™ | and select saved script file.
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3.4 Utilities

It consists of 5 functions: DUT Control, Tester(RWC5020x) Control, Screen capture, and manufacturing test

function.

3.4.1 DUT Control

This function is a simple terminal tool. It helps user control DUTs through RS232 using string command.

User can transmit DUT control commands all by one click or line-by-line.

3.4.1.1 How to Use
Just typing user own remote control commands and clicking | 82 =" transmits commands to
RWC5020x sequentially. User can use a special command SLEEP which just lets PC wait transmitting
for described time. The parameter of SLEEP is time in millisecond unit, e.g., SLEEP 1000 makes PC

wait for 1000ms.

> run CLEAR VERIFY Show UserCmds | Open Port

|D:'\Prujects\R'.ucsaza'\a|:|:_src'\]ora_app'\Release'\code.txt File | Save Load

AT+RST
AT+CFM @

(AT+SEND 12345678

Cmd AT+RST 1 SEND CMD
[] show dut response LINE BY LINE

Fig 3.42 DUT Control

3.4.1.2 Verify Commands
Clicking verifies the commands on editor. Verifying criteria is based on the loaded user
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commands. Verified commands will be colored. The blue colored commands are user commands, and

the grey colored ones are not user commands.

3.4.1.3 Transmit Methods

Clicking | &3 ®w | starts transmitting commands. Transmitting commands will be stopped if you click
3 5 or all commands are transmitted. Clicking transmits the selected command.

Clicking transmits listed commands line by line.

3.4.2 Tester (RWC5020x) Control
This function is a simple terminal tool. It helps user control RWC5020x through LAN using string command.

User can transmit RWC5020x remote commands all by one click or line-by-line.

3.4.2.1 How to Use
Clicking &3 ®/ starts transmitting commands on command window sequentially. User can use a
special command SLEEP. It makes PC wait for transmitting the next command. The parameter of

SLEEP is time in millisecond unit, e.g., SLEEP 1000 makes PC wait for 1000ms.

3.4.2.2 Template
Template functions will fill the commands window with ready-made commands sequence as an

example.
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§23 run CLEAR VERIEY v
RWC5020A Control Template
‘ Performance Test Setup
0 gnaling LoRa
A~
R<CONF :NST:TX:INTERVAL @.2
R<READ:NST:TX:INTERWAL?
SLEEP
R<CONF:NST:TX:SF SF7
RCREAD:INST:TX:SF?
SLEEP
R<CONF:NST:TX:CR 4 5
RCREAD:NST:TX:CR?
SLEEP 528
R<CONF :NST:TX:PREAMBLE_SIZE &
R<READ:NST:TX:PREAMBLE_SIZE?
SLEEP 5@
R<CONF :NST:TX:PAYLOAD_TYPE PRES
R<REAI :TX:PAYLOAD_TYPE?
SLEEP 5ee
R<CON ST:TX:PAYLOAD_SIZE 16
R<READ:NST:TX:PAYLOAD_SIZE?
SLEEP 5@
ST:TX:PAYLOAD €x123456783ABCDEF123456789ABCDEF
s TX:PAYLOAD?
ST:TX:REPEAT_NUM 188
R<READ:NST:TX:REPEAT_NUM?
W
Cnid R<CONF:TESTER_MODE NST_TX 1| SEND CMD
LINEBY LINE

Fig 3.43 Tester Control

3.4.2.3 Transmit Methods
Clicking | &3 ®n | starts transmitting commands. Transmitting commands will be stopped if you click

3 5» or all commands are transmitted. Clicking transmits the selected command.
Clicking transmits listed commands line by line increasing the command number.

3.4.3 Screen Capture

| GET IMAGE

Clicking captures and shows the current screen of the connected RWC5020x and save it
as a bmp file. If you click one of listed up file on list window, the selected bmp file will be shown on image

window.
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[0 GETIMAGE

| C:\RWCS@28AY1ora_demo\DUT_BE\NONE_3_22_2@18_FM_4_21_g85.bmp

END DEVICE TEST EU_S88 / V10 / A i
Receiver Sensitivity Test Link Link
Sens. Level: -.-dBm, PER: -.- Analyzer Analyze
[R)X1,5F12] -136.0dBm MO DATA :
‘o i Power Power
::2 | vs. Time Time
o7 |
ﬁ :: H Power Power
0.4 | vs. Channel Chann
03 i ]
0.2 I
aal I I ! | ! Receiver Meas
132 133 134 186 136 187 138 139 140 141 Sensitivity sens
POWER (dBm)
SCENARIO || PKT_NUM || START sToe STEP TARGET
ECHO 80 -132,0dBm | -141.0dBm 1,068 0100
EDT Mode GWT Mode NST Made RUN Sens RUN Link
Captured image list 1file

NONE_3_22_2@18_PM_4_21_@5. bmp

Fig 3.44 Screen Capture

3.4.4 Function for Manufacturing

This function is for quick test for manufacturing. It helps user measure PER and the TX power of DUT very
fast and easily.

For this function, a special function has to be prepared in DUT.

In the special mode of DUT, transmitting MEAS_START_FLAG, counting packets, recognizing
MEAS_STOP_FLAG, and transmitting 3 same report frames functions should be prepared.

For the DUT information, “user data” such as serial number can be added In the MEAS_START_FLAG
packet

3.4.4.1 Test concept
MEAS_START_FLAG packet transmitted from DUT makes RWC5020x start transmitting packets to
DUT at the power specified by user. After transmitting the MEAS_START_FLAG, DUT must switch to
RX mode to receive packets from RWC5020x and count the number of the packets received.
After transmitting all packets, RWC5020x transmits MEAS _END_FLAG packet that makes DUT stop
counting and report the number of received packets.
After receiving the MESA_END_FLAG from RWC5020x, DUT must transmit report frame including the
number of received frames 3 times within TIMEOUT time.
RWC5020x calculated PER with the reported information. Whenever DUT transmits any frame

RWC5020x measures the TX power of DUT and show the averaged value after receiving report packets.

44



F?

ﬂEﬂ wo 0dcomm

CB d&

— Power On
riate the testwith STARTFAG DU T A
] B the 2 Initiate ) our transmits START_FLAG
STEP 2
i . S_i!ﬂtiﬂ\eloi'_ateslpackelﬂl
.nte%_ _ Sendthe LoRatest packer ()
interval, | | _ Sendthe LoRs testpaaet_(S,' o

. '\ DUT counts the number of packets
Count (K7that received successfully
o . _ Sendthe LoRa test paket N
mtenI_ __ Closethe testwith ND FLag L8

—ENDFAG M0 ester urats as FAL
received! by report timeout

wait time

STEP3 ey

Report the number of received packets (€ o Y

Rep i — T \ U tranamits the report packet
Report the number of resete? p;d_te_tsi\(] —17 REPOH (Kvakue in payload)

ved packets (K] it
Report the number of ecelved PEEEE 2

Fig 3.45 Test scenario for manufacturing

3.4.4.2 Test configuration
Click to set up the MFG configuration

TesT MoDE [ECIGLREIRY  NST MODE

PROTOCOL PARAMETERS ()
MODULATION INFO COMMON
DUT TYPE END_DEVICE TRANSMIT POWER -130.0 2 dem
R 4.5 ~ FREQUENCY 900.000000 & muz
MODULATION FSK - PATHLOSS 00 H &
M DEVIATION B & Ktz MEG TEST PARAMETERS
DATA RATE 0.00 & kbps PER CRITERIA 010 =3
SYNC WORD SIZE 3 =) POWER CRI{UP) 140 =] d8m
0000D000000D: =
SYNC WORD 0x 2233 POWER CRILOW) -300 E] d8m
PREAMBLE SIZE 8 ]| Byte —
2 REPORT TIME 2 = s
FRAME INTERVAL 0.05 c
HUM OF PACKETS 50 E
PAYLOAD TYPE o000_0DDD
PAYLOAD SIZE 16 E Byte
PROTOCOL
USE MAC FORMAT OFF ~
hd

A 2ASIC DEFAULT \ ak | | CANCEL | I

Fig 3.46 Configuration window for MFG

3.4.4.2 Operation example
Clicking makes RWC5020x wait the MEAS_START _FLAG MFG from DUT.
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NON-SIGNALING TEST = e : e
St | B —
Generator ez | [ R | || e | [ ren
I S
Signal :
Analyzer
ovrcm
|
MFG

Wait Starting Packet from DUT

TN R R R LT
Fig 3.47 The screen of MFG of RWC5020x and PC Application waiting for MEAS_START_FLAG from DUT

NON-SIGNALING TEST (CAP) e TR s
e
SEQ SF BW Pow | Time FCnt Port Data signal ; .
Generator
Signal
Analyzer
MFG
1 7 125! -101 29.43s - - [FF FF 53 4E 3A 52 57 43 31 32
0 7 125-130.0 0.05s - - 00 00 00 00 00 00 00 00 00 00
1 7 1251300 0.05s - - 01 00 00 00 00 00 00 00 00 00
2 7 1251300 0.0Ss - - 02 00 00 00 00 00 00 00 00 00

Send Packets: 2/50

Fig 3.48 The screen of MFG of RWC5020x and PC application while transmitting packets

125 -105 12235 —- - 3100
125 -107 019s | - - 3100
125 107 021s - -~ 3100

NON-SIGNALING TEST {ERETH e —
Signal
44 7 125 -130.0. 0.05s - | - 2C 00 00 00 00 00 00 00 00 00 Generator
45 7 125 -130.0. 0.05s --- - 2D 00 00 00 00 00 00 00 00 00
46 7 125 -130.0. 0.05s = - | - '2E 00 00 0O 00 00 00 0O 00 00 Signal
47 7 125 -130.0 0.05s -—- = -- 2F 00 00 00 00 00 00 00 00 00 e
48 7 125 -130.0. 0.05s = --- | - 30 00 00 0O 0O 00 00 0O 00 00
49 7 125 -130.0 0.05s -— - 31 00 00 00 00 00 00 00 00 00 MFG
50 7 125 -130.0' 0.05s - | - FF FF 00 00 00 00 00 0O 00 00
7
7
7

PER: 0.020 (1/50) POW: -10.6dBm

Fig 3.49 The screen of MFG of RWC5020x and PC application waiting for report frames from DUT

3.4.4.3 Getting the result

User can take measured result PER and TX Power of DUT using remote commands.

Commands for
Reading the measured power of DUT : READ:NST:MFG:POW?
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Reading the measured PER of DUT : READ:NST:MFG:PER?
Reading the user data in MEAS_START_FLAG frame : READ:NST:MFG:DUT_INFO?

n . LoRaWAN Autofs

SETUP  ABOUT UTILITIES - MFG 92. este 3
PROJECT lora_demo DUT NAME REPORTPATH  D:\Software\lora_demo\DUT_RWC
PATH  D:\Software\lora_dema FILE NAME

LoRa CERTIFICATION & PERFORMANCE =7\ LINKANALYZER “Total 00:00:00  0D.03:45

[ﬁ#sz REPORT | | (‘"L OPEN REPORT

SEQ TIME DATA POW PER VERDICT

SCR. CAPTURE
v [ o004 snRWCL23ast 0.2 0.020 PASS CB gs

TESTER CTRL 1 0000:13  SNARWCI2MS2 <102 0.000 PASS ) step 1 somwcon

2 00:00:14  SN:RWC123453 102 0.040 PASS | s the testwit START.FLAG e

00 : Iniiate. ) our e st s0
DUT CTRL 3 00:00:5  SNRWCI2354 104 0.260
step2
Sendithe Loka et packet (1 DIRC | tegnat

“ Sete okt L

Send the LoRa et packet (3) —
v OUT counts e b o acets
(L Count ) s ey
Sendhe Lok tet packet 4y
Close the test with END_FLag .
0G0 raerenmes s Fat
oy St et

wttime
soms

o
PR ———
Report ) e mpavoss

Users
acton _
-18.4 l
CLEAR MON MSG READ:NST :MFG:PER?
CLEARSPY MSG | |peap:nsT:MFG:DUT_INFO?
Sn: RiC123454
SAVE SPY MSG =
- [TEST TIME] Begin :
View Remote Message Finish :

DUT Monitor [RIDETE

Fig 3.50 Example test using 4 DUTs(N=50, Target PER=0.1)

Refer the application note for more detail guide.

3.4.5 FUOTA Test
This application provides a special function for LoRaWAN FUOTA test. RWC5020x emulates gateway/FDS

and application controls RWC5020x. The system block diagram is as follows

Secure Bootloader App Stack PC Application Software
User Application < User Application
Homware Firmware Management Firmware Management
Update Agent
(FUA)

RWC5020 LoRaWAN Tester

Clock Clock

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

Mcast Management
LoRaWAN < LoRaWAN

End-Device (Dev) RedwoodComm Test System

Fig 3.51 RedwoodComm Test system for FUOTA Test
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3.4.5.1 Test concept

User can load the firmware binary file for FUOTA test. Application program fragments, encodes, and
transmits binaries to RWC5020x. Fragmentation parameters as well as Multicast parameters are
editable using this GUI. The multicast function is optional. The clock Synchronization function will be

performed automatically when Multicast function is selected.

H,‘ RedwoodComm : LoRaWAN Autotest( Version : 1.172 RWC5020B)  Local IP=192.168.0.16

PROIECT  SETUP  ABOUT UTILITIES - FUOTA
PROJECT DUT NAME REPORT PATH
ear FE e
= ; - == g TIME Estimated _Elapsed
LoRa CERTIFICATION wﬂ PERFORMANCE =/ LINK ANALYZER UTILITIES [g REATE REPORT | | 2L, OPEN REPORT
RUN FUOTA CONFIG
es E2 €3 D1 28 E@ 12 71 2D 23 &C
SCR CAPTURE FUOTA COFNIGURATICN
201 U 226 Datadomn Bytet
TESTER CTRL BINFILE | OPEN @ 4 34 14 55 41 47 SC F7 45 96 10 13 54
C\Program Files (x86)\RWC\RWC5020A\fucta bin 201 U 226 Databown Bytel
DUT CTRL 0 40KkByte 7 1F @2 F3 14 6C 36 B4 21 F 34 18
CONFIG FRAGMENTATION arter
MFG INDEX SIZE - .
0 v |16 < | nB_FRAG =26
FuoA e Ay - wte:
ALGORITHM  DESCRITOR 2 38 7A 1E 16 74 OF F3 TE €0 &9
LoPC o| [FreEFFFE [ 226 Datavown Bytet
28 DE % D3 €3 @A 26 41 3F 1
CONFIG MULTICAST 226 Datavown Bytel
C 76 AC 48 34 58 44 DE 18 57 (4
OPTION MULTICASTC  ~ 1645 Datalp Bytel
Mckey  Ox |12345578901234567890123456783012 | 32(poss) U @ 8 12 125 -25.5 5.088s - 2808 1 @ 8 @85 U 1645 Datalp Bytel
me GroupiD ’ v 1155 oataoomn oytet
McAddr  Ox |FFFFFFFE =
e Fren 3595250 - 3 U 1155 Datalp Bytel
Mc DR DR3SF®BWIZS | | — v
< >
Mcinterval 0.1 =
FASS ~
CLEAR MON MSG READ:CERT:REASON?
EAm sy mse | 2078 Finished successfutly
EXEC:LINK:STOP
PROGRESS STATUS =
SAVE SPY MSG v
- [TEST TIME] Begin : 9/18/2819 AM 9:25:58
B Finish : 9/16/2019 AN 9:29:39
RW(C2020A - NOT CONNECTED Jll DUT Monitor |0iRataUl 1

Fig 3.52 FUOTA Test screen

3.4.5.2 Parameters setup
FRAGMENTATION parameters
INDEX

This value identifies one of the 4 fragmentation sessions possible simultaneously. RWC

supports only one fragmentation at a time.

SIZE

This value is the size in byte of each fragment. The number of fragments will be calculated

and displayed automatically.

ALGORITHM

The LoRa Alliance proposes LDPC as a simple Forward Error Correction (FEC) code to be used
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for fragmented transport of large binary files over LoRaWAN.

DESCRIPTOR
This value is a freely allocated 4 byte field describing the file that is going to be transported

through the fragmentation session.

MULTICAST parameters
OPTION
Select Unicast or Multicast method for FUOTA test.

Mc Key
Multicast Key value which will be distributed into the group of end-devices. The McAppSKey

and McNetSKey are derived from the group’s McKey.

Mc GrouplID
An end-device may support being part of several multicast group simultaneously. Therefore,

all multicast related command must always contain McGrouplD of the multicast group being

affected. RWC supports only one Multicast at a time.

Mc Addr

This value is the multicast group network address.

Mc Freq
This value is the frequency used for multicast.

Mc Addr

This value is the data rate used for multicast.

Mc Interval
This value is the interval between consecutive downlink messages within the multicast

session to transmit user binary data.

3.4.5.3 Test Procedures

The message sequence charts are shown below for Multicast Test and Unicast Test respectively.
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Multicast Test

Unicast Test

DUT

FragVersionReq

FragVerionAns

ClockSyncVersionReq

CheCk. ClockSyncVerionAns
App Version MulticastVersionReq
MulticastVerionAns
ForceDeviceResyncReq
Synchronize AppTimeReq
Clock i
AppTimeAns
MulticastGroupSetupReq
Setup MulticastGroupSetupAns
Multicast Group FragSetupReg
& Fragment Fra
gSetupAns
—
Start MulticastClassCSessionReq

Class C Session

MulticastClassCSessionAns

Transfer
Fragmented Data
(Class C Session)

DataFragment (1)

DataFragment (2)

: N binary data
® N parity check
DataFragment (2*N)

I iMuIticastGmupDeleteReq
MulticastGroupDeleteAns

Delete
Multicast Group I FragDeleteReg
& Fragment FragDeleteAns
1
Fig 3.53 Multicast Test Procedure
DUT Tester

I FragVersionReq

Tester

Check
App Version FragVerionAns

F SetupReq

Setup ragSetup

Frag ment FragSetupAns |
DataFragment (1)
DataFragment (2)
Transfer € « N binary data
Fragmented Data $ N parity check

DataFragment (2*N)

Delete
Fragment

FragDeleteReq
1<

FragDeleteAns

Fig 3.54 Unicast Test Procedure
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V. Report Functions

This chapter explains how to handle test reports for various kinds of test results. With report functions,

user can see a report messages while test, and create a report file after test finished and open it
whenever user want to.
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4.1 Report File Manager
4.1.1 Create Report
Clicking (e revorT pops up the save file window. You can change file name and save the result

document. The result file will be saved as a word document. | AT REPORT | il ha enabled on

Certification and Performance tab.

H:J Save As
M <« Local Disk (C:) » RWC5020A » v O Search RWC5020A y=l
Organize » MNew folder == *
$5ysReset A Name Date medified Type ol
Brother AppNote /2172018 AM 1110 File folde
Intel lora_demo /22/2018 AM 11:14  File folde
Keil_v5 manual /21/2018 AM 11:10  Filefolde
MSOCache |_'| lora_demo.prj f22/2018 PM 2:06 PRI File
OneDriveTemp @ per.bmp /2018 PM 4:25 BMP File
Perflogs @ pow.bmp 2018 PM 4:25 BMP File
|&] pow2.bmp /22/2018 PM 4:25  BMP File
P Fil .
rogram Fres ] wes020.ini 2012PM 328 Configuri
Program Files { %] RWC3020A PC APP Release Note,pdf 2018PM2:49  Fouit Real
ProgramData Bn RWC50204_App.exe 122/2018 AM T1:17  Applicatis w
RWC5020A v < >

File name: | [

Save as type:

+ Hide Folders Cancel

Fig 4.1 Save file window for creating a report file

A report option will be appeared when NON-REGRESS test is selected as Fig 4.2.

I:EI w.r.t. Frequency I:::I wir.t. 5F
I:::I wi.r.t. Frequency and 5F

Fig 4.2 Report option menu for NON-REGRESS test

@® were Frequency Al NON-REGRESS test report will be created with respect to the tested frequency

@® wrr.sF Al NON-REGRESS test report will be created with respect to the tested Spreading Factor

® wrt Frequency=nd S Al NON-REGRESS test report will be created with respect to both tested frequency
and SF
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4.1.2 How to Open the Saved Report File

Clicking |/~ /PENREPORT | hone up a REPORT LIST window. Double clicking on a file name opens the
selected file. The reading tool is Microsoft Word installed on your PC. This result file viewer shows current

DUT directory.

>

TEST_CERTIFICATION_EU_TEST_RESULT.doc
TEST_GW_NON_REGRESSION_TEST_RESULT.doc
TEST_GW_NON_REGRESSION_TEST_RESULT_2.doc

T
LL¥ LApS

3 files Doul

CLOSE

Fig 4.3 List of Test Report File

53



\ #
imeﬂmﬂUﬂComm

V. Revision History

Version Date(YYYYMMDD) Description

V1.11 2018.03.22 - Created for Firmware version: V1.11
V1.12 2018.04.25 - Maodified for Firmware version: V1.12
V1.13 2018.07.19 - Maodified for Firmware version: V1.13
V1.14 2018.10.10 - Maodified for Firmware version: V1.14
V1.15 2018.12.15 - Maodified for Firmware version: V1.15
V1.16 2019.04.16 - Maodified for Firmware version: V1.16
V1.17 2019.06.18 - Maodified for Firmware version: V1.17
V1.20 2019.09.16 - Maodified for Firmware version: V1.20
V1.21 2020.01.09 - Maodified for Firmware version: V1.21
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