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1. Object

1.1 Scope

This document describes the tests that have been made to ensure that the ISP4520 meets the functional
requirements of the LoRaWAN Specification Version 1.0.4 and the RP2-1.0.1 LoRaWAN Regional
Parameters.

1.2 Reference Documents

The following table describes the documents used as references for the tests.

Data Sheet ISP4520 for LoRa -

RD1 isp_lora_DS4520 R6.pdf BLE-Module EU Rev E

End Device Certification

RD2 LW1.0.4_End_Device_Certification_V1.0.pdf Requirements for All Regions

LoRaWAN L2 1.0.4

RD3 LoRaWAN Link Layer Specification v1.0.4.pdf Specification

LoRaWAN™1.0.2 Regional

RD4 lorawan_regional_parameters_v1.0.2_final_1944 1.pdf
- = - - = - Parameters

RD1 can be found on Insight SiP website:
https://www.insightsip.com/fichiers insightsip/pdf/ble/ISP4520/isp lora DS4520 R6.pdf

RD2 & RD3 can be found in the LoRaWAN 1.0.4 Specification Package on the LoRa Alliance website:
https://lora-alliance.org/resource hub/lorawan-104-specification-package

RD4 can be found on the LoRa Alliance website under resources:
https://lora-alliance.org/resource hub/rp2-101-lorawan-regional-parameters-2
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2.

2.1 Setup

Test Setup

The setup consists in:

nsight SIP

. A Device Under Test (called DUT)

. A Gateway

o A test tool installed on a computer.

The setup block diagram is below:

PC — Test Tool

5 LoRaWAN® CTT

2.2 Test Tool

Technical Report

Gateway

2
-

Radiated Tests

Isolation

\
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DUT

The DUT is tested using the official LoORaWAN Certification Test Tool (LCTT):
https://lora-alliance.org/lorawan-certification-test-tool.

This tool will automatically conduct a test campaign and generate a test report.

g0 LoRaWAN® CTT

Projects & Technologies Manager

1cs
DUT Setup
Editor

Xt

DUT Extra
Setup Editor

GP

General
Parameters
Eitor

TC

Test Cases

LOG

Logs

DBG
Debug Mode

Project: test

Technology Package version: v2.6.0_R 1 delivered for LCTT on 2020.06-19 Open Release Notes for Eggfs;;
Core: LoRaW/ANY 1.0, 2/REGV1.0.27B - Test Spec: USv LS/EUY LEKRvL.2/ASv 1, 1NV L. 1 User: admin
DUTs & Samples Manager Logout Save tempiate | Load template
Test Cases [CSEditor  [XITEditor  General Parameters Editor
18
END DEVICE US915 END DEVICE EUS63 END DEVICE AS923 _END DEVICE IN865
Name Tite Group Vale  SCR
(=) _Group: BAND (5)
C_1sm_aso23 DUT works n Asiz 923MHz ISM Band BAND FALSE OK
C_1sm_Fuses DUT works I EL 863MHz ISM Band BAND TRE oK
C_IsM_mess DUT works n India 865-867 MHz 15M Band BAND FALSE OK
C_1sm_kRo2 DUT works in South Korea 820MHz ISM Band BAND FALSE OK
C_tsm_Uso1s DUT works I USA 915VHz ISM Band BAND FALSE OK
1) Groups CERT(1)
c_CERT_t028 DU implements LoRaWAN v.0,28 certification requirements CERT TRE OK
(=) Group: CLASS (1)
C_cLass A DUT s a Class A Device (Al End Devices) CLASS TRE OK
= Group:ED (8)
C_ED_soR DUT supports Adaptive Data Rate (ADR) feature =) TRE OK
C_eD_ADR_BLOCK DUT supports LinkADRReq block. o TRE oK
C_ED_CONFIRMED_FRAME_RETRANSMIT  DUT supports uplnk re-transmissions for Confirmed frames o FALSE OK
c_ED DL cHAN DUT supparts DichamneReq MAC command = TRE oK
C_ED_JOIN_ISSUES_REMEDIES_100 DUT supports the Loraian-1.0.cjoin-synch-issues-remedies-+1.0.0 o FALSE OK
c_ep_oman DUT supports Over The-Air Activation (OTAA) mechanism o TRE oK
C_ep_reser DUT needs a reset after deactivating Test Mode o TRE oK
e TRI DUT supports Trigger Join Reguest commandin Test Mode o FALSE OK

TR
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Figure 1: LCTT window

4/13

Role: Administrator

X

Usage Guide Help  About.
Details
Reference C_ED_ADR_BLOCK
Group ED
Title: DUT supports LinkADRReq
block
Type Boolean
Value
Description

DUT supports LinkADRReq block

Clear Al

Set ll to TRUE

Export Table

User Interface: v1.7.0

Ref: TR201002R1


https://lora-alliance.org/lorawan-certification-test-tool
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2.3 Gateway

For European regional parameters, the gateway used with the test tool is the recommended Semtech
Picocell SX1308P868GW. The gateway is directly connected to the computer where the LCTT software
is running.

Figure 2: Picocell Gateway

24 DUT

The DUT is an ISP4520 module mounted on a test board. It is connected to ISP130603 which
provides power supply and programming capabilities.

Figure 5: DUT
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The module is loaded with the relevant regional variant of the “End-device” example. Proper OTAA
commissioning is made to exchange with the test tool. The firmware is from the version 3.1.1 of the
ISP4520-Examples package in the Insight SiP repository: https://github.com/insightsip/ISP4520-

examples.

The Insight SiP v3.1.1 package is ported to the specific hardware used in ISP4520 from the v4.5.1
LoRaMac-Node from the Stackforce repository: https://github.com/Lora-net/L oRaMac-node/tree/v4.5.1.
The original code runs on STM32 whereas the ported code runs on nRF52832 inside the ISP4520.
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3. Test Results

3.1 [ISP4520-EU

Technical Report

The DUT used for the test is an ISP4520 with the following details:

. Model: EU
) HW revision: E
. SW revision 3.1.0

Below the test results:

Test Case Date Verdict  Observations
Activation Pre-Test 2021-02-02 | PASS
Over The Air activation 2021-02-02 | PASS
Cryptography 2021-02-02 | PASS
Downlink Sequence Number 2021-02-02 | PASS
Confirmed Frames 2021-02-02 | PASS
DevStatusReq MAC command 2021-02-02 | PASS
NewChannelReq MAC command
for Dynamic Channel plan devices | 2021-02-02 | PASS
only
DIChannelReq for. Dynamic 2021-02-02 | PASS
Channel plan devices only
RXParameterSetupReq MAC 2021-02-02 | PASS
command
RXTimingSetupReq MAC 2021-02-02 | PASS
command
TXParamSetupReq MAC 2021-02-02 | PASS
command
LinkCheckReq MAC Command 2021-02-02 | PASS
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LinkADRReg MAC command 2021-02-02 | PASS
DutyCycleReq MAC command 2021-02-02 | PASS
DeviceTimeReq MAC command 2021-02-02 | PASS
RX1 Receive Window Test 2021-02-02 | PASS
RX2 Receive Window Test 2021-02-02 | PASS
E;(ri;nd RX2 simultaneous 2021-02-02 | PASS
RX Oversized Payload 2021-02-02 | PASS
Maximum Allowed Payload 2021-02-02 | PASS
hpﬂeﬁ/(l:ogg Zr?&?grdl(:?;imneAgg:[ions 2021-02-02 | PASS
g"r‘iﬂtrii'i’ifag"cﬁ]c commands 2021-02-02 | PASS
FPort 224 Deactivation 2021-02-02 | PASS
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3.2 ISP4520-AS

Technical Report

The DUT used for the test is an ISP4520 with the following details:

. Model: AS
. HW revision: B
. SW revision 3.1.0

Below the test results:

DE(] Verdict Observations

Test Case

Activation Pre-Test 2021-02-04 | PASS

Over The Air activation 2021-02-04 | PASS

Cryptography 2021-02-04 | PASS

Downlink Sequence Number 2021-02-04 | PASS

Confirmed Frames 2021-02-04 | PASS

DevStatusReq MAC command 2021-02-04 | PASS

NewChannelReq MAC command

for Dynamic Channel plan devices | 2021-02-04 | PASS

only

DIChannelReq for Dynamic

Channel plan devices only 2021-02-04 | PASS

RXParameterSetupReq MAC 2021-02-04 | PASS

command

RXTimingSetupReq MAC 2021-02-04 | PASS

command

TXParamSetupReq MAC 2021-02-04 | PASS

command

LinkCheckReq MAC command 2021-02-04 | PASS

LinkADRReq MAC command 2021-02-04 | PASS
Printed :February 18, 2021 9/13 Ref: TR201002R1

Insight SIP - Green Side — NCI — bat 7 — 400 avenue Roumanille, 06906 Sophia Antipolis Cedex, France
The information contained in this document is the property of Insight SiP and should not be disclosed to any third party without written permission.



‘,4., nsight SiP Technical Report

DutyCycleReq MAC command 2021-02-04 | PASS

DeviceTimeReq MAC command 2021-02-04 | PASS

RX1 Receive Window Test 2021-02-04 | PASS

RX2 Receive Window Test 2021-02-04 | PASS

RX1 and RX2 simultaneous 2021-02-04 | PASS

frames
RX Oversized Payload 2021-02-04 | PASS
Maximum Allowed Payload 2021-02-04 | PASS

MAC Command(s) in App-

Payload and/or Frame Options 2021-02-04 | PASS

Multiple MAC commands

prioritization 2021-02-04 | PASS

FPort 224 Deactivation 2021-02-04 | PASS
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3.3 ISP4520-US

Technical Report

The DUT used for the test is an ISP4520 with the following details:

. Model: US
. HW revision: B
. SW revision 3.1.1

Below the test results:

DE(] Verdict Observations

Test Case

Activation Pre-Test 2021-02-04 | PASS

Over The Air activation 2021-02-04 | PASS

Cryptography 2021-02-04 | PASS

Downlink Sequence Number 2021-02-04 | PASS

Confirmed Frames 2021-02-04 | PASS

DevStatusReq MAC command 2021-02-04 | PASS

NewChannelReq MAC command

for Dynamic Channel plan devices | 2021-02-04 | PASS

only

DIChannelReq for Dynamic

Channel plan devices only 2021-02-04 | PASS

RXParameterSetupReq MAC 2021-02-04 | PASS

command

RXTimingSetupReq MAC 2021-02-04 | PASS

command

TXParamSetupReq MAC 2021-02-04 | PASS

command

LinkCheckReq MAC Command

LinkADRReq MAC command 2021-02-04 | PASS
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DutyCycleReq MAC command 2021-02-04 | PASS

DeviceTimeReq MAC command 2021-02-04 | PASS

RX1 Receive Window Test 2021-02-04 | PASS

RX2 Receive Window Test 2021-02-04 | PASS

RX1 and RX2 simultaneous 2021-02-04 | PASS

frames
RX Oversized Payload 2021-02-04 | PASS
Maximum Allowed Payload 2021-02-04 | PASS

MAC Command(s) in App-

Payload and/or Frame Options 2021-02-04 | PASS

Multiple MAC commands

prioritization 2021-02-04 | PASS

FPort 224 Deactivation 2021-02-04 | PASS
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4. Conclusion

ISP4520-EU, ISP4520-AS and ISP4520-US passed all tests for the LoORaWAN Specification Version
1.0.4 using the official LoORaWAN pre-certification tool and the “end-device” example firmware supplied
by Insight SIP.

LoRaWAN certification of an end-product that incorporates the 1ISP4520 is the responsibility of the
customer. The finished product with the customer application should be tested by an accredited
LoRaWAN test house.
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