Bay Area Compliance Labs Corp.

AS/NZS 4268:2017

TEST REPORT

For

Shenzhen RAKwireless Technology Co., Ltd.

Room 506, Bldg B, New Compark, Pingshan First Road, Taoyuan Street, XiLi town

Nanshan District, Shenzhen, China

Model: RAK7268

Report Type:
Original Report

Product Type:
WisGate

Report Number:

RSZ200922006-14B /

Report Date:

%
AV F
2021-01-12 % &

Reviewed By:

Nancy Wang /\/% W% @

=

"-——_—-"""

Prepared By:

RF Engineer

Bay Area Compliance Laboratories Corp. (Shenzhen)
6/F., West Wing, Third Phase of Wanli Industrial
Building, Shihua Road, Futian Free Trade Zone,
Shenzhen, Guangdong, China

Tel: +86-755-33320018

Fax: +86-755-33320008

www.baclcorp.com.cn

Note: BACL is not responsible for the authenticity of any test data provided by the applicant. Data included from the applicant
that may affect test results are marked with an asterisk **’. Customer model name, addresses, names, trademarks etc. are not

considered data.

This report cannot be reproduced except in full, without prior written approval of the Company. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested. This report is valid only with a valid digital signature. The
digital signature may be available only under the Adobe software above version 7.0.




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200922006-14B

TABLE OF CONTENTS

GENERAL INFORMATION 4
PRODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) ..ceiiiiiiieiiecee ettt 4
OBJECTIVE .eeiutvieeeteeeeeeaeeeeeteeeeeteeeeettaeeeeateeeetaeeeeetseseeaseeeaseeeeesseeeasseeeaaseeeaassseeensaseesaseeeeesseeeasseeeenssseeensseesenseeeensseeeanes 4
TEST METHODOLOGY ....uvveeiitteeeeeuteeeeeueeeeeiseeeeeteesesseessesseseesssesssasssssassesssssssesasastesasssessssssessssesesnsessesssssesssesessssesssnsesesns 4
MEASUREMENT UNCERTAINTY ...eteiiieiitrtteeeeeeeireeeeeeeeiisseeeesesesssessessesossssssssesssssssssessssisssssesesessssssssesesssssssssessessssssseseens 5

SYSTEM TEST CONFIGURATION 6
DESCRIPTION OF TEST CONFIGURATION ....ccoiiuuvitieeeieiitteeeeeeeieiteeeeeeseesssseeesesssssusseesesssssssssesssessssssessssesssssessssssnssssesenns 6
EUT EXERCISE SOFTWARE .....uvvvviiiiiieittteeeeeeeeiteeeeeeeessaeeeeseeeesaaesssssessssesseessasasssseessasisssesesseesssssssesessnsssssseseessesesesenns 6
SPECIAL ACCESSORIES ......uuvtteiitteeeiteeeeeueeeeieeeestsseeeetseeeeetssseeisseeeaisseseaseesestseeestsseeseseesaasseseesssesesseeseessesenseesenaseeesnsees 6
EQUIPMENT MODIFICATIONS .....uvvtiieteteeiteeeeesteeeeteeseeeeseesseeessnsssesesseesansesesasassesssssessssssesessesssnsesessnssssssssssssnsessseseessns 6
SUPPORT EQUIPMENT LIST AND DETAILS ...vvvviiiiiiiitreeieeeeeeiteeeeeeeeeisrreeeeeeeisseeseeeeeesssessseeesssssseseessnsssssesessenssssesessenninns 6
EXTERNAL I/O CABLE. .....cciiiuiieiieeee ettt e ettt e ettt e et e e etteesemt e e e eetteesasaseeseaaeeesaeseesesseeesnsaeeeensseessneeessnsaessanseeennns 6
BLOCK DIAGRAM OF TEST SETUP ....coutvtviieieieitreeeeeeeeiiteeeeeeeeeitveeeeeseeiasseeeeeesessssseeeesessissseseseeesssssseesessssnsssseesessssseeseens 7

SUMMARY OF TEST RESULTS 8

TEST EQUIPMENT LIST 9

ETSI EN 300 328 V2.2.2 (2019-07) §4.3.2.2 - RF OUTPUT POWER 10
APPLICABLE STANDARD .....ccouvtiiittieiiitieeeeteeeeiteeeeeiseeeeeseeeeeueeseetsseeeatseeeeetseseeseeeeatsesseasseeeessseessssseessseeesseeenssesennneees 10
TEST PROCEDURE .....uuttvviiiiiiiiiieieeeeeeetee et e e e eeeaeeee e e eeeeaaeeeeeseeesateeeeeseaasaaeeseesenaaaseeesesasssasseeeeeesssaseeessenseseseeeeansreeseeeas 10
TESTIDATA ... iereerrenvenrrenreee e o oo EII e vvvveereshneseseerorssdBhieesssernsennacerossranssnessessssssnnessssrrennnassosssssnsansse 11

ETSI EN 300 328 V2.2.2 (2019-07) §4.3.2.3 - POWER SPECTRAL DENSITY 12
APPLICABLE STANDARD .....ooitutttiiiieieiitteeeeeeeeetteeeeeeessaeseeeesseestaeseeesessaaeessessassasseeesssastesseesssessasseesessasssasseessassreeseees 12
TEST PROCEDURE ......cutviiiiiiiiiittieteeeeeeiteeeeeeeeeetreeeseeeeeaeseeeeeeeeasaseeeseesssseseeeeesisssseeesesassssaeeseesssssesessensrreseeeennatreseeens 12
TEST SETUP BLOCK DIAGRAM.......0eieiitieieetteeeeiteeeeeiseeeeeseeeeeseeeeesseeeesseessetseseesseseesssseaesseesessssesssseeasseeeenssesensesesassees 15
0 2 A D NG NP 15

ETSI EN 300 328 V2.2.2 (2019-07) §4.3.2.7 - OCCUPIED CHANNEL BANDWIDTH 16
APPLICABLE STANDARD .....ccottttttitieieiiitereeeeeeeeitreeeeeeeeiissseeeseseaaresseeseesisssesesesesstsssseesessissssesesesssssesesssnssseseessnnsseseees 16
TEST PROCEDURE .....uuutttiiiiiiiiieeiee e oo ettt e e e eeeaaeee e e e eeeeaaaeeeeesseessaeeeeeseasasaaeeeeeseasaasaeeeeesassaesseeeeessseseeeeessasseaeseessansseeseeeas 16
TEST DATA ...ttt et ee ettt e e e e e e e et eeeeeseeattaeeeeee e asaraaeeeeesaaaaeeeeeeasstaaaeeeeeestseseeeeeensssseaeeeanstreseeeas 17

ETSI EN 300 328 V2.2.2 (2019-07) §4.3.2.8 - TRANSMITTER UNWANTED EMISSION IN THE OUT-OF-

BAND DOMAIN 18
APPLICABLE STANDARD .....ccottutttiteeieeiittreeeeeeeiitseeeeeeeeiissreeeseseeissesseeseesissresssesassssseeesessissssseessessssssesessensrssseessnnsseseees 18
TEST PROCEDURE ......uuuvviiiiiiiiiiieieeeeeeiiteeeeeeeeeateeeeeeeeetassaeeeeseestraseeeseasssssasaeseassssseeesesassssaeseeeasssssasesesnsssesesesanssseseeens 18
0 2 A D NG NSRS 18

ETSI EN 300 328 V2.2.2 (2019-07) §4.3.2.9 - TRANSMITTER UNWANTED EMISSION IN THE SPURIOUS

DOMAIN 19
APPLICABLE STANDARD .....coitttttiieeieiittteeeeeeeeeaeeeeeeeeesaeeeeeesseestaeseeesesasaeesseseaaaasseeesssasssssesssesssssseeessasssasseessassreeseeeas 19
TEST PROCEDURE ......utvvtiiiiiiiitiieieeeeeeiitteeeeeeeeeteeeeeeeeeeaesaseeesaeasaseeeseessssesseeeesasaseeesesastssseeseeessssesessensrseseeesensrreseeens 19
TEST DATA ..ottt ettt e ee ettt e e et r e e e e e e e e taaaeeeese et traaeeeseaasabaeeeeeeansssaeeeeesaasssaaeeeeessssssaeeeesssssaeeeesassseseeens 20

ETSI EN 300 328 V2.2.2 (2019-07) §4.3.2.10 - RECEIVER SPURIOUS EMISSIONS 21
APPLICABLE STANDARD .....coitttttiteeieeiteeeeeeeeeeteeeeeeeeesisereseeeseeateeeeeseasisseeseeseassaarseeesssststesseeeseesrsseeesseessrreseessensreseeeas 21
TEST PROCEDURE ......uutvviiiiiiiiitiieieeeeeeiittreeeeeeeetreeeeeeeeeseseeeeeseetraseeeseessssesseeeesiassseeesesassseseeseeessssesessensrreseeeennssreseeens 21
0 2 A D 7S NSRS 21

AS/NZS 4268:2017 Page 2 of 46




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200922006-14B

ETSI EN 300 328 V2.2.2 (2019-07) §4.3.2.11 - RECEIVER BLOCKING 23
APPLICABLE STANDARD .....ccotiuuttiteeieiiitereeeeeeeiitreeeeeeeeiissseeeeeseetsesseeseesisssesssesesssssseesesstssssesssemssssesessenssssseessnnsseseees 23
TEST PROCEDURE .....uuuttiiiiiiiitieeiee e eeeettee et e e e eeeaaeee e e e eeeeaaaeeeeesseesaaaeeeeeesaasaaeeseeesassasaeeeessasssasseessesssssaeeeessasseneseessensreeseeeas 25
TEST DATA ...t eee ettt e e e e e et a e e e e eeeatbaeeeeeeeettaaeaeeeeesatssaeeeeeeastasaeeeeeessseseeeeeensssreaeeeanstreseeeas 26

EXHIBIT A - E.2 INFORMATION AS REQUIRED BY EN 300 328 V2.2.2, CLAUSE 5.4.1.....cccccceerueernrscnsenes 27

EXHIBIT B - EUT PHOTOGRAPHS 32

EXHIBIT C - TEST SETUP PHOTOGRAPHS 33
RADIATED SPURIOUS EMISSIONS TEST VIEW (BELOW 1GHZ) ....cuviiiiiiiiiiiiciieceee et 33
RADIATED SPURIOUS EMISSIONS TEST VIEW (ABOVE IGHZ) ...couiiiiiiiiiee ettt 33

APPENDIX 34
APPENDIX A: RF OUTPUT POWER .......uttiiiiiiiiiieiee ettt eeeetee e e eeeetavee e e e eeaaaaeeeeeeetataaaeeeeeestssreseeseensrseseeesennnseseeens 34
APPENDIX B: POWER SPECTRAL DENSITY ..uttiiiieiiiiitieiee e e eetitee e e e eeesateeeeeeessaaeeeessesssasessesssesssssssessessssesesesssnsssseseees 35
APPENDIX C: OCCUPIED CHANNEL BANDWIDTH .....cooovtriiieiiiitireeeeeeeeitteeeeeeeeitaeeeeeeeeeitsseeseseeessssssesesessseresesesnssseseees 38
APPENDIX D: TRANSMITTER UNWANTED EMISSIONS IN THE OUT-OF-BANDDOMAIN .......ccovviiiiiiiieiiieieeeeeinieeeeenn 41
APPENDIX E: RECEIVER BLOCKING ....cuvvviiiiiiiiiieiieeeeeieeee e e e eetitee e e e eeeaaaeeeeeeeeaaaaeeeeeseesaaneeaeeesesssssessseenssereseeesnsssreseeeas 45

AS/NZS 4268:2017 Page 3 0of 46




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200922006-14B

GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Product WisGate
Tested Model RAK7268
Frequency Range BLE: 2402~2480MHz
Transmit Power BLE: 5.61dBm
Modulation Technique | BLE: GFSK

Antenna Specification*

1.75dBi(It is provided by the applicant)

Voltage Range

DC 12V from adapter or DC 48V from POE

Date of Test

2020-08-28 to 2020-09-19

Sample serial number

RSZ200812004-RF-S1 (Assigned by BACL, Shenzhen)

Received date

2020-09-22

Sample/EUT Status Good condition
N.V.: Nominal Voltage: 230V ac
L.T.: Low Temperature -10°C;
Normal/?x trime N.T.: Normal Temperature +25°C;
Condition

H.T.: High Temperature +55°C

Note: the extreme test condition was declared by manufacturer.
Model: RA040-1202000AU

Input: AC 100-240V~ 50/60Hz, 0.6A Max

Output: DC 12.0V, 2.0A 24.0W

Adapter information

Objective

According to section 6.1 and 7.1 of AS/NZS 4268:2017, evidence of compliance to this standard may be
demonstrated by providing a complete ETSI or FCC test report. CE shall comply with the requirements of
ETSI EN 300 328, so all the test items were performed in according with ETSI EN 300 328 V2.2.2 (2019-
07), please refer to the CE report RSZ200812004-22A issued on 2021-01-13.

This report is in accordance with ETST EN 300 328 V2.1.1 (2016-11), Wideband transmission systems;
Data transmission equipment operating in the 2, 4 GHz ISM band and using wide band modulation

techniques; Harmonised Standard covering the essential requirements of article 3.2 of Directive
2014/53/EU.

The objective is to determine the compliance of EUT with ETSI EN 300 328 V2.2.2 (2019-07).

Test Methodology

All measurements contained in this report were conducted with ETSI EN 300 328 V2.2.2 (2019-07).

AS/NZS 4268:2017 Page 4 of 46
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Measurement Uncertainty

Parameter Flab Maximum allow uncertainty
Occupied Channel Bandwidth +5% +5%
RF output power, conducted +0.73dB +1.5dB
Unwanted Emission, conducted +1.6dB +3dB
Below 1GHz emissions, radiated +4.75dB +6dB
Above 1GHz emissions, radiated +4.88dB +6dB
Temperature +1°C +3°C
Supply voltages +0.4% +3%
Time +1% +5%

Note: The extended uncertainty given in this report is obtained by combining the standard uncertainty times the
coverage factor K with the 95% confidence interval.Otherwise required by the applicant or Product Regulations,

Decision Rule in this report did not consider the uncertainty.

AS/NZS 4268:2017
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Report No.: RSZ200922006-14B

SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in an engineering mode.

EUT Exercise Software

“SecurCRT.exe”* exercise software was used and the power level is 0. The software and power level

were provided by the manufacturer.

Special Accessories

No special accessory.

Equipment Modifications

No modification was made to the EUT.

Support Equipment List and Details

Manufacturer Description Model Serial Number
/ / / /
External I/0 Cable
Cable Description Length (m) From Port To
Un-shielding Detachable DC Cable 1.0 EUT Adapter

AS/NZS 4268:2017

Page 6 of 46
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Block Diagram of Test Setup
Mains
A
Adapter
EUT =
Scoket z
Non-Conductive Table
150 cm above Ground Plane
Non-Conductive Table
80 cm above Ground Plane
< | 1.5Meters | >
Page 7 of 46
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SUMMARY OF TEST RESULTS

Rules Description of Test Test Result
EN 300 328 .
§4322 RF output power Compliance
EN 300 328 . :
§4323 Power Spectral Density Compliance
EI;:(;OszS Duty Cycle, Tx-sequence, Tx-gap Not Applicable
EI§\Ij(;02352 8 Medium Utilization (MU) factor Not Applicable
EN 300 328 . . «
§432.6 Adaptivity Not Applicable
EI;:(;02372 8 Occupied Channel Bandwidth Compliance
EN 300 328 Transmitter unwanted emissions in the out-of-band Compliance
§4.3.2.8 domain P
EN 300 328 Transmitter unwanted emissions in the spurious Compliance
§4.3.2.9 domain P
EN 300 328 Receiver spurious emissions Compliance
§4.3.2.10 P P
EN 300 328 . Y .
§432.11 Receiver Blocking Compliance
EN 300 328 . . . o
§432.12 Geo-location capability Not Applicable

Note:
The supplier declared that the equipment is adaptive equipment
Not Applicable — This item only for non-adaptive equipment
Not Applicable* —The test item does not apply for equipment within a maximum RF output power level of
less than 10 dBm (e.i.r.p).
Not Applicable** —The supplier declared that the equipment has no this function.

AS/NZS 4268:2017 Page 8 0f 46
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TEST EQUIPMENT LIST
Manufacturer Description Model Nii;il?:r Calg);'taetion ngzls:‘it:n
Radiated Emission Test

R&S EMI Test Receiver ESR3 102455 2020/08/04 | 2021/08/03
Sonoma instrument Pre-amplifier 310N 186238 2020/08/04 | 2021/08/03
Sunol Sciences Broadband Antenna JB1 A040904-1 2017/12/22 | 2020/12/21

COM-POWER Dipole Antenna AD-100 721027 NCR NCR
Unknown Cable 2 RF Cable2 | F-03-EM197 | 2019/11/29 | 2020/11/28
Unknown Cable Céfﬁbfr F-03-EM236 | 2019/11/29 | 2020/11/28
Rohde & Schwarz Spectrum Analyzer FSV40-N 102259 2020/08/04 | 2021/08/03
COM-POWER Pre-amplifier PA-122 181919 2019/11/29 | 2020/11/28
Sunol Sciences Horn Antenna DRH-118 A052604 2017/12/22 | 2020/12/21
A.H.System Horn Antenna SAS-200/571 135 2018/09/01 | 2021/08/31
Tnsulted Wire Inc. RF Cable SPYRDT | 02222010 | 201911029 | 202071128
Unknown RF Cable WEOLEQU T E-10-BM00s | 201971129 | 2020711728

BSF2402-
SNSD Band Reject filter 2480MN- 24G filter | 2020/04/20 | 2021/04/20
0898-001
Agilent Signal Generator N5183A MY51040755 | 2020/01/14 | 2021/01/13
RF Conducted test

Rohde & Schwarz | wiacband Radio 1+ cyrwsoo | 120LODEK0-1 5020/08/04 | 2021/08/03
Tonscend Corporation RF control Unit JS0806-2 19D8060154 | 2020/08/04 | 2021/08/03
Rohde & Schwarz Signakal?ﬁysz%‘zmum FSV40 101473 2020/08/04 | 2021/08/03
Agilent MXG Vector Signal | Ns180B | MYS3051503 | 2020/08/04 | 2021/08/03
Agilent Signal Generator N5183A MY51040755 | 2020/01/14 | 2021/01/13
ESPEC ngiﬁfi’gag‘ﬁfm%er EL-10KA 9107726 2020/01/05 | 2021/01/05
Unknown Cable 2 RF Cable2 | F-03-EM197 | 2019/11/29 | 2020/11/28

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International System

of Units (SI).

AS/NZS 4268:2017
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ETSI EN 300 328 vV2.2.2 (2019-07) §4.3.2.2 — RF OUTPUT POWER

Applicable Standard
This requirement applies to all types of equipment using wide band modulations other than FHSS.

The RF output power is defined as the mean equivalent isotropic radiated power (e.i.r.p.) of the equipment
during a transmission burst.

Limit
The RF output power for non-FHSS equipment shall be equal to or less than 20 dBm.

NOTE: For Non-adaptive FHSS equipment, the manufacturer may have declared a reduced RF Output Power (see
clause 5.4.1 m)) and associated Duty Cycle (see clause 5.4.1 e)) that will ensure that the equipment meets
the requirement for the Medium Utilization (MU) factor further described in clause 4.3.2.5. This is
verified by the conformance test referred to in clause 4.3.2.5.4.

For non-adaptive non-FHSS equipment, where the manufacturer has declared an RF output power of less
than 20 dBm e.i.r.p., the RF output power shall be equal to or less than that declared value.

This limit shall apply for any combination of power level and intended antenna assembly.

Test Procedure
The test procedure shall be as follows:

Step 1:
* Use a fast power sensor with a minimum sensitivity of -40 dBm and capable of minimum 1 MS/s.
* Use the following settings:

- Sample speed 1 MS/s or faster.

- The samples shall represent the RMS power of the signal.

- Measurement duration: For non-adaptive equipment: equal to the observation period defined in clause
4.3.1.3.2 or clause 4.3.2.4.2. For adaptive equipment, the measurement duration shall be long enough to
ensure a minimum number of bursts (at least 10) is captured.

For adaptive equipment, to increase the measurement accuracy, a higher number of bursts may be used.

Step 2:
* For conducted measurements on devices with one transmit chain:
- Connect the power sensor to the transmit port, sample the transmit signal and store the raw data. Use these
stored samples in all following steps.
* For conducted measurements on devices with multiple transmit chains:
- Connect one power sensor to each transmit port for a synchronous measurement on all transmit ports.
- Trigger the power sensors so that they start sampling at the same time. Make sure the time difference between
the samples of all sensors is less than 500 ns.
- For each individual sampling point (time domain), sum the coincident power samples of all ports and store
them. Use these summed samples as the new stored data set.

Step 3:
* Find the start and stop times of each burst in the stored measurement samples.
The start and stop times are defined as the points where the power is at least 30 dB below the highest value of
the stored samples in step 2.
In case of insufficient sensitivity of the power sensor (e.g. in case of radiated measurements), the value of 30 dB
may need to be reduced appropriately.

AS/NZS 4268:2017 Page 10 of 46
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Step 4:
* Between the start and stop times of each individual burst calculate the RMS power over the burst using the
formula below. The start and stop points shall be included. Save these Pburst values, as well as the start and stop
times for each burst.

1 k
JF;nu"sr = ; Z Rampie {”)

n=l

with k being the total number of samples and n the actual sample number.

Step 5:
* The highest of all Pburst values (value A in dBm) will be used for maximum e.i.r.p. calculations.

Step 6:

* Add the (stated) antenna assembly gain G in dBi of the individual antenna.

* In case of smart antenna systems operating in mode with beamforming (see clause 5.3.2.2.4), add the additional
beamforming gain Y in dB.

* If more than one antenna assembly is intended for this power setting, the maximum overall antenna gain (G or
G +Y) shall be used.

* The RF Output Power (Pout) shall be calculated using the formula below:

Pout=A+G+Y

* This value, which shall comply with the limit given in clause 4.3.1.2.3 or clause 4.3.2.2.3, shall be recorded in

the test report.

Test Data

Environmental Conditions

Temperature: 25.1°C
Relative Humidity: 51%
ATM Pressure: 101.0 kPa

The testing was performed by Bravos Zhao on 2020-09-19.
EUT operation mode: Transmitting

Test Result: Compliant. Please refer to Appendix.

AS/NZS 4268:2017 Page 11 0of 46
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ETSI EN 300 328 v2.2.2 (2019-07) §4.3.2.3 - POWER SPECTRAL DENSITY

Applicable Standard

The Power Spectral Density is the mean equivalent isotropically radiated power (e.i.r.p.) spectral density
in a 1 MHz bandwidth during a transmission burst.

The maximum Power Spectral Density for non-FHSS equipment is 10 dBm per MHz.

Test Procedure
Option 1: For equipment with continuous and non-continuous transmissions

The transmitter shall be connected to a spectrum analyser and the Power Spectral Density as defined in
clause 4.3.2.3 shall be measured and recorded.

The test procedure shall be as follows:
Step 1:

Connect the UUT to the spectrum analyser and use the following settings:
« Start Frequency: 2 400 MHz
* Stop Frequency: 2 483,5 MHz
* Resolution BW: 10 kHz
* Video BW: 30 kHz
» Sweep Points: > 8 350; for spectrum analysers not supporting this number of sweep points, the
frequency band may be segmented
* Detector: RMS
* Trace Mode: Max Hold
» Sweep time: For non-continuous transmissions: 2 x Channel Occupancy Time x number of sweep
points
For non-adaptive equipment use the maximum TX-sequence time in the formula above
instead of the Channel Occupancy Time
For continuous transmissions: 10 s; the sweep time may be increased further until a value
where the sweep time has no further impact anymore on
the RMS value of the signal

For non-continuous signals, wait for the trace to stabilize.

Save the data (trace data) set to a file.

Step 2:

For conducted measurements on smart antenna systems using either operating mode 2 or operating mode 3
(see clause 5.3.2.2), repeat the measurement for each of the transmit ports. For each sampling point

(frequency domain), add up the coincident power values (in mW) for the different transmit chains and use
this as the new data set.

AS/NZS 4268:2017 Page 12 0of 46
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Step 3:

Add up the values for power for all the samples in the file using the formula below.

1 k
I:)Sum = E Z Psample(n)
n=1
with 'k’ being the total number of samples and 'n’ the actual sample number
Step 4:

Normalize the individual values for power (in dBm) so that the sum is equal to the RF Output Power
(e.i.r.p.) measured in clause 5.4.2 and save the corrected data. The following formulas can be used:

=P

C Sum I:)eii.r.p

I:)Samplecorr (n) = I:)Sample (n) - CCorr
with 'n' being the actual sample number

Corr

Step S:

Starting from the first sample Psampiecorr(N) (lowest frequency), add up the power (in mW) of the following
samples representing a 1 MHz segment and record the results for power and position (i.e. sample #1 to
sample #100). This is the Power Spectral Density (e.i.r.p.) for the first 1 MHz segment which shall be
recorded.

Step 6:

Shift the start point of the samples added up in step 5 by one sample and repeat the procedure in step 5 (i.e.
sample #2 to sample #101).

Step 7:

Repeat step 6 until the end of the data set and record the Power Spectral Density values for each of the 1
MHz segments.

From all the recorded results, the highest value is the maximum Power Spectral Density for the UUT. This
value, which shall comply with the limit given in clause 4.3.2.3.3, shall be recorded in the test report.

Option 2: For equipment with continuous transmission capability.

This option is for equipment that can be configured to operate in a continuous transmit mode (100 % DC) .

AS/NZS 4268:2017 Page 13 0of 46
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Step 1:

Connect the UUT to the spectrum analyser and use the following settings:
Centre Frequency: The centre frequency of the channel under test
RBW: 1 MHz
VBW: 3 MHz
Frequency Span: 2 x Nominal Bandwidth (e.g. 40 MHz for a 20 MHz channel)
Detector Mode: Peak
Trace Mode: Max Hold

Step 2:
When the trace is complete, find the peak value of the power envelope and record the frequency.
Step 3:

Make the following changes to the settings of the spectrum analyser:
Centre Frequency: Equal to the frequency recorded in step 2
Frequency Span: 3 MHz
RBW: 1 MHz
VBW: 3 MHz
Sweep Time: 1 minute
Detector Mode: RMS
Trace Mode: Max Hold

Step 4:

» Wait until the trace has stabilized, the trace shall be captured using the "Hold" or "View" option on the
spectrum analyser.

* Find the peak value of the trace and place the analyser marker on this peak. This level is recorded as the
highest mean power (power spectral density) D in a 1 MHz band.

* Alternatively, where a spectrum analyser is equipped with a function to measure power spectral density,
this function may be used to display the power spectral density D in dBm / MHz.

* In case of conducted measurements on smart antenna systems operating in a mode with multiple transmit
chains active simultaneously, the power spectral density of each transmit chain shall be measured
separately to calculate the total power spectral density (value D in dBm / MHz) for the UUT.

Step S:

*The maximum Power Spectral Density (PSD) e.i.r.p. is calculated from the above measured power
spectral density D, the applicable antenna assembly gain G in dBi and if applicable the beamforming gain
Y in dB, according to the formula below. This value shall be recorded in the test report. If more than one
antenna assembly is intended for this power setting, the gain of the antenna assembly with the highest gain
shall be used.

PSD=D+ G+Y (dBm/MHz)
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Test Setup Block diagram

EUT

Ant

Test Data

Environmental Conditions

EMI Test
Receiver

Temperature: 25.1°C
Relative Humidity: 51%
ATM Pressure: 101.0 kPa

The testing was performed by Bravos Zhao on 2020-09-19.

EUT operation mode: Transmitting

Test with option 1 method.

Test Result: Compliant. Please refer to Appendix.
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ETSI EN 300 328 vV2.2.2 (2019-07) §4.3.2.7 - OCCUPIED CHANNEL
BANDWIDTH

Applicable Standard
The Occupied Channel Bandwidth is the bandwidth that contains 99 % of the power of the signal.
Limit:
The Occupied Channel Bandwidth shall fall completely within the band given in table 1.
In addition, for non-adaptive non-FHSS equipment with e.i.r.p. greater than 10 dBm, the Occupied
Channel Bandwidth shall be equal to or less than 20 MHz.
Test Procedure
For Conducted measurement, the measurement procedure shall be as follows:
Step 1:
Connect the UUT to the spectrum analyser and use the following settings:
* Centre Frequency: The centre frequency of the channel under test
* Resolution BW: ~ 1 % of the span without going below 1 %
* Video BW: 3 x RBW
* Frequency Span: 2 x Nominal Channel Bandwidth
* Detector Mode: RMS
* Trace Mode: Max Hold
* Sweep time: 1 s

Step 2:

Wait for the trace to stabilize.
Find the peak value of the trace and place the analyser marker on this peak.

Step 3:

Use the 99 % bandwidth function of the spectrum analyser to measure the Occupied Channel Bandwidth
of the UUT. This value shall be recorded.

NOTE: Make sure that the power envelope is sufficiently above the noise floor of the analyser to avoid the
noise signals left and right from the power envelope being taken into account by this measurement.

For Radiated measurement, the test set up as described in annex B and the applicable measurement
procedures described in annex C shall be used.Alternatively, a test fixture may be used.

The test procedure is as described under clause 5.4.7.2.1.
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Test Data

Environmental Conditions

Temperature: 25.1°C
Relative Humidity: 51%
ATM Pressure: 101.0 kPa

The testing was performed by Bravos Zhao on 2020-09-01.

EUT operation mode: Transmitting

Test Result: Compliant. Please refer to Appendix.

AS/NZS 4268:2017

Page 17 of 46




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200922006-14B

ETSI EN 300 328 vV2.2.2 (2019-07) §4.3.2.8 - TRANSMITTER UNWANTED
EMISSION IN THE OUT-OF-BAND DOMAIN

Applicable Standard

In the present document, transmitter unwanted emissions in the out-of-band domain are emissions when
the equipment is in Transmit mode, on frequencies immediately outside the allocated band , but excluding
unwanted emissions in the spurious domain

Limit:

The transmitter unwanted emissions in the out-of-band domain shall not exceed the values provided by the
mask in figure 3.

Spurious Domain Out Of Band Domain (00B) Allocated Band Out Of Band Donrain (QOB) Spurious Domain

2400 MHz - 2BW 2 400 MHz - BW 2400 MHz 24835 MHz 24835 MHz+ BW 24835 MHz + 2BW

A: =10 dBm/MHz e.i.rp.
B: -20 dBm/MHz e.i.rp. BW = Oceupied Channel Bandwidth in MHz or 1 MHz whichever is greater

C: Spurious Dornain limits

Figure 3: Transmit mask

Test Procedure

The conformance tests for this requirement are defined in clause 5.4.8.

Test Data

Environmental Conditions

Temperature: 25.1°C
Relative Humidity: 51%
ATM Pressure: 101.0 kPa

The testing was performed by Bravos Zhao on 2020-09-19.
EUT operation mode: Transmitting

Test Result: Compliant. Please refer to Appendix
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ETSI EN 300 328 vV2.2.2 (2019-07) §4.3.2.9 - TRANSMITTER UNWANTED
EMISSION IN THE SPURIOUS DOMAIN

Applicable Standard

In the present document, transmitter unwanted emissions in the spurious domain are emissions outside the
allocated band and outside the Out-of-band Domain as indicated in figure 3 when the equipment is in
Transmit mode.

The transmitter unwanted emissions in the spurious domain shall not exceed the values given in table 12.
In case of equipment with antenna connectors, these limits apply to emissions at the antenna port
(conducted). For emissions radiated by the cabinet or emissions radiated by integral antenna equipment
(without antenna connectors), these limits are e.r.p. for emissions up to 1 GHz and as e.i.r.p. for emissions
above 1 GHz.

Transmitter limits for spurious emissions

Maximum power
Frequency Range er.p (£1 GHz) Bandwidth
e.i.r.p (> 1GHz)
30 MHz to 47 MHz -36 dBm 100 kHz
47 MHz to 74 MHz -54 dBm 100 kHz
74 MHz to 87,5 MHz -36 dBm 100 kHz
87,5 MHz to 118 MHz -54 dBm 100 kHz
118 MHz to 174 MHz -36 dBm 100 kHz
174 MHz to 230 MHz -54 dBm 100 kHz
230 MHz to 470 MHz -36 dBm 100 kHz
470 MHz to 694 MHz -54 dBm 100 kHz
694 MHz to 1 GHz -36 dBm 100 kHz
1 GHz to 12,75 GHz -30 dBm IMHz

NOTE: In case of equipment with antenna connectors, these limits apply to emissions at the antenna port
(conducted). For emissions radiated by the cabinet or emissions radiated by integral antenna equipment
(without antenna connectors), these limits are e.r.p. for emissions up to 1 GHz and as e.i.r.p. for emissions
above 1 GHz.

Test Procedure

Conducted measurement

In case of conducted measurements, the radio equipment shall be connected to the measuring equipment
via a suitable attenuator.

The spectrum in the spurious domain (see figures 1 or 3) shall be searched for emissions that exceed the
limit values given in table or that come to within 6 dB below these limits. Each occurrence shall be
recorded.

The measurement procedure refer to ETSI EN 300 328 V2.2.2 (2019-07) §5.4.9.2.1
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Radiated measurement:

The test site as described in annex B and applicable measurement procedures as described in Annex A
shall be used.

The test procedure is further as described under clause 5.4.9.2.1.

Test Data

Environmental Conditions

Temperature: 29°C
Relative Humidity: 59 %
ATM Pressure: 101.0 kPa

The testing was performed by Harris He on 2020-09-14 for below 1GHz and Lovan Liang on 2020-08-28 for
above 1GHz.

EUT operation mode: Transmitting (Worst mode is the adapter of PSY120200EU).

Note: Prescan all models, wost case is RAK 7268C with Lora module RAK2287.

30 MHz ~ 12.75 GHz: (Worst Case is LE 1M)

. Rx Antenna Substituted EN 300 328
Frequency Receiver | Turntable SG Cabl o Absolute
MH Reading |  Angle | Height | Polar AvEe | AL | Level | Limit | Margin
( Z) (dBuV) Degree (m) (H/V) Level Loss Galll (dBm) (dBl’l’l) (dB)
(dBm) | (dB) | (dBd/dBi)
LE IM - Low Channel
479.9 36.34 87 1.5 H -62.2 1.03 0.0 -63.23 -54 9.23
479.9 28.42 348 2.5 A% -69.2 1.03 0.0 -70.23 -54 16.23
4804.00 46.83 148 1.1 H -54.9 1.60 12.10 -44.40 -30 14.40
4804.00 44.09 358 1.6 A\ -56.5 1.60 12.10 -46.00 -30 16.00
LE 1M - High Channel
964 .4 37.63 138 1.2 H -63.0 1.37 0.0 -64.37 -36 28.37
964.4 38.52 112 1.9 A\ -60.8 1.37 0.0 -62.17 -36 26.17
4960.00 45.83 207 2.0 H -55.7 1.70 12.00 -45.40 -30 15.40
4960.00 44.37 101 2.4 \'% -56.6 1.70 12.00 -46.30 -30 16.30

Note 1: The unit of antenna gain is dBd for frequency below 1GHz and is dBi for frequency above 1GHz.
Note 2:

Absolute Level = SG Level - Cable loss + Antenna Gain

Margin = Limit- Absolute Level
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ETSI EN 300 328 v2.2.2 (2019-07) §4.3.2.10 - RECEIVER SPURIOUS
EMISSIONS

Applicable Standard

According to ETST EN 300 328 V2.2.2 (2019-07) §4.3.2.10, the receiver spurious emissions are emissions
at any frequency when the equipment is in receive mode.

The spurious emissions of the receiver shall not exceed the values given in table 13.

In case of non-FHSS equipment with antenna connectors, these limits apply to emissions at the antenna
port (conducted). For emissions radiated by the cabinet or for emissions radiated by integral antenna
equipment (without antenna connectors), these limits are e.r.p. for emissions up to 1 GHz and e.i.r.p. for
emissions above 1 GHz.

Frequency range Maximum power, e.r.p. Measurement bandwidth
30 MHz to 1 GHz -57 dBm 100 kHz
1 GHzto 12,75 GHz -47 dBm 1 MHz

Test Procedure
Conducted measurement:

In case of conducted measurements, the radio equipment shall be connected to the measuring equipment
via a suitable attenuator.

The spectrum in the spurious domain (see figures 1 or 3) shall be searched for emissions that exceed the
limit values given in table or that come to within 6 dB below these limits. Each occurrence shall be
recorded.

The measurement procedure refer to ETSI EN 300 328 V2.2.2 (2019-07) §5.4.10.2.1
Radiated measurement

The test site as described in annex B and applicable measurement procedures as described in Annex A
shall be used.

The test procedure is further as described under clause 5.4.10.2.1.

Test Data

Environmental Conditions

Temperature: 29°C
Relative Humidity: 59 %
ATM Pressure: 101.0 kPa

The testing was performed by Harris He on 2020-09-14 for below 1GHz and Lovan Liang on 2020-08-28 for
above 1GHz.

EUT operation mode: Receiving (Worst mode is the adapter of PSY120200EU).
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Note: Prescan all models, wost case is RAK 7268C with Lora module RAK2287.

30 MHz ~ 12.75 GHz: (Worst Case is LE 1M)

. Rx Antenna Substituted EN 300 328
Frequency Receiver | Turntable SG Cabl o Absolute
MH Reading | Angle | Height | Polar able nienna Level | Limit | Margin
( Z) (dBuV) Degree (m) (H/V) Level Loss Gain (dBm) (dBm) (dB)
(dBm) | (dB) | (dBd/dBi))
LE IM - Low Channel
479.9 35.26 156 2.0 H -63.3 1.03 0.0 -64.33 -57 7.33
479.9 28.58 108 2.2 A% -69.1 1.03 0.0 -70.13 -57 13.13
1228.36 41.70 216 2.0 H -66.3 1.50 6.80 -61.00 -47 14.00
1228.36 41.72 250 1.5 \% -66.0 1.50 6.80 -60.70 -47 13.70
LE IM - High Channel
957.0 36.38 179 1.4 H -64.2 1.37 0.0 -65.57 -57 8.57
957.0 37.44 26 1.4 A% -61.9 1.37 0.0 -63.27 -57 6.27
1235.47 42.60 11 2.4 H -65.4 1.50 6.80 -60.10 -47 13.10
1235.47 42.01 77 2.5 A% -65.7 1.50 6.80 -60.40 -47 13.40

Note 1: The unit of antenna gain is dBd for frequency below 1GHz and is dBi for frequency above 1GHz.
Note 2:

Absolute Level = SG Level - Cable loss + Antenna Gain

Margin = Limit- Absolute Level
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ETSI EN 300 328 v2.2.2 (2019-07) §4.3.2.11 - RECEIVER BLOCKING

Applicable Standard

This requirement applies to all receiver categories as defined in clause 4.2.3.

Receiver blocking is a measure of the ability of the equipment to receive a wanted signal on its operating
channel without exceeding a given degradation due to the presence of an unwanted input signal (blocking
signal) at frequencies other than those of the operating band and spurious responses.

Performance Criteria:

For equipment that supports a PER or FER test to be performed, the minimum performance criterion shall
be a PER or FER less than or equal to 10 %.

For equipment that does not support a PER or a FER test to be performed, the minimum performance
criterion shall be no loss of the wireless transmission function needed for the intended use of the
equipment.

Limit:

While maintaining the minimum performance criteria as defined in clause 4.3.2.11.3, the blocking levels at specified

frequency offsets shall be equal to or greater than the limits defined for the applicable receiver category provided in
table 14, table 15 or table 16.

Table 14: Receiver Blocking parameters for Receiver Category 1 equipment

VWanted signa mean power from Blocking signal | Blocking signal Type of
companion device {dBm) frequency power (dBm) blocking
(see notes 1 and 4] {MHz) [see note 4) signal
(-133 dBm +10 = lag o OCEW)) or -65 dBm
. . 2380
whichever is less 2504
[see note )
2300
(139 dBm + 10 = logo(OCEWY) or-74 dEm 23 - W
whichever is less 2524
(zee note 3) S Ea4
2674

MOTET: OCBEWisinHz

NOTEZ: In case of radiated measurements using a cormpanion device and the level of the wanted
signal from the companion device cannot be determined, a relative test may be performed
using a wanted signal upto P, +26 dB where P_, is the minimum lev el of wanted signal

required to meet the minirmurm performance criteria as defined in clause 4.3.1.12.3 in the
absence of any blocking signal

MOTE 3:  In case of radiated measurements using a cormpanion device and the level of the wanted
signal from the companion device cannot be determined, a relative test may be performed
using a wanted signal upto P, +20 dB where P_; is the minimurm lev el of wanted signal
required to meet the minimurm peformance criteria as defined in clause 4.3.1.12.3 in the
absence of any blocking signal

NCOTE 4: The level specified is the level at the UUT recewer input assuming a0 dBi antenna
assemnbly gain. In case of conducted measurements, this level has to be carrected for the
{in-band) antenna assembly gain (5). In case of radiated measurements, this level is
equivalent to a power flux density (PFD) in front of the UUT antenna with the UUT being
configureddpostioned as recorded in clause 5.4.3.22.
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Table 15: Receiver Blocking parameters receiver Category 2 equipment

Wanted signal mean power from Blocking Blocking Type of hlocking
companion device (dBm) signal signal power signal
(see notes 1 and 3) frequency {dBmj
{MHz) {see note 3)
(139 dBm +10 = log,,(OCEW) + 10 dB) % ggg
ar (-74 dBm +10 dB) whichever is less 5300 -34 CW
(see note 2) 2 584
MOTET: OCBWIisinHz
MOTEZ: In case of radiated measurements using a companion device and the level of the
wanted signal frorm the companion device cannot be determined, a relative test
may be performed using a wanted signal up to P, +26 dBwhere P, is the
minimurm level of wanted signal required to meet the minimum performance criteria
as defined in clause 4.3.1.12. 3 in the absence of any blocking signal.
MOTES3: The level specified is the level at the UUT receiver input assuming a0 dBi antenna

assembly gain. In case of conducted measurements, this level has to be corrected
for the (in-band) antenna assembly gain (5). In case of radiated measurements,
this level is equivalent to a power flux density (PFDY in front of the LT antenna
with the T heing confiqured/positioned as recorded inclause 5.4 322

Table 16: Receiver Blocking parameters receiver Category 3 equipment

Wanted signal mean power from Blocking Blocking | Type of blocking
companion device ([dBmj) signal signal power signal
{see notes 1 and 3) frequency {dBm)
(MHz (see note 3)
(-139 dBm + 10 = log,y(OCEY) +20 dB) % ggg
or (-74 dBm +20 dB) whichever is less -
( (see nEui:ujte ) % ggg 3 oW

MOTE1: OCBEWisin Hz.

MOTE 2:

MOTE 3:

In case of radiated measurements using a companion device and the level of the
wanted signal fram the companion device cannot be determined, a relative test
may be perfarmed using a wanted signal up to P,
minimurn lev el of wanted signal required to meet the minimurm perfarmance
criteria as defined in clause 4.3.1.12.3 inthe absence of any blocking signal.

The level specified is the level at the UUT receiver input assuming a 0 dBi antenna
assembly gain. In case of conducted measurements, this level has to be corrected
forthe (in-band) antenna assembly gain (5). In case of radiated measurements,
this level is equivalent to a power flux density (FFD) in front of the UUT antenna
with the IJUT being configured/positioned as recorded in clause 5. 4.3.2.2.

+ 30 dB where P

is the

min
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Test Procedure
Conducted measurement:

For systems using multiple receive chains only one chain (antenna port) need to be tested. All other
receiver inputs shall be terminated.

Figure 6 shows the test set-up which can be used for performing the receiver blocking test.

Variable allenuator Perdormance
step size < 1dB Monitoring
Device
Signalling Unit / T
or [
Companicn v - - 1
i L spitert || Direct Coupler | |
Combiner of lpai= i uut
—¥| i 1]
Blocking Signal i
Source | |
L
|| spectum | |
Analyzer i
Cptional

Figure 6: Test Set-up for receiver blocking

The procedure in step 1 to step 6 below shall be used to verify the receiver blocking requirement as
described in clause 4.3.1.12 or clause 4.3.2.11. The performance monitoring device is capable of verifying
the performance criteria as defined in clause 4.3.1.12.3 or clause 4.3.2.11.3.

Table 6, table 7 and table 8 in clause 4.3.1.12.4 contain the applicable blocking frequencies and blocking
levels for each of the receiver categories for testing Receiver Blocking on FHSS equipment.

Table 14, table 15 and table 16 in clause 4.3.2.11.4 contain the applicable blocking frequencies and
blocking levels for each of the receiver categories for testing Receiver Blocking on non-FHSS equipment.

Step 1:
* For non-FHSS equipment, the UUT shall be set to the lowest operating channel on which the
blocking test has to be performed (see clause 5.4.11.1).

Step 2:
* The blocking signal generator is set to the first frequency as defined in the appropriate table
corresponding to the receiver category and type of equipment.

Step 3:
» With the blocking signal generator switched off, a communication link is established between the
UUT and the associated companion device using the test setup shown in figure 6.

* Unless the option provided in note 2 of the applicable table referred to in clause 5.4.11.2.1 is used, the
level of the wanted signal shall be set to the value provided in the table corresponding to the receiver
category and type of equipment. The test procedure defined in clause 5.4.2, and more in particular
clause 5.4.2.2.1.2, can be used to measure the (conducted) level of the wanted signal however no
correction shall be made for antenna gain of the companion device (step 6 in clause 5.4.2.2.1.2 shall be
ignored). This level may be measured directly at the output of the companion device and a correction is
made for the coupling loss into the UUT. The actual level for the wanted signal shall be recorded in the
test report.

* When the option provided in note 2 of the applicable table referred to in clause 5.4.11.2.1 is used, the
attenuation of the variable attenuator shall be increased in 1 dB steps to a value at which the minimum

AS/NZS 4268:2017 Page 25 0of 46




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200922006-14B

performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is still met. The resulting level
for the wanted signal at the input of the UUT is Pmin. This signal level (Pmin) is increased by the value
provided in note 2 of the applicable table corresponding to the receiver category and type of equipment.

Step 4:

* The blocking signal at the UUT is set to the level provided in the table corresponding to the receiver

category and type of equipment.

» If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 are met then proceed

to step 6.

Step S:

« If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is not met, step 3 and

step 4 shall be repeated after that the frequency of the blocking signal set in step 2 has been increased

with a value equal to the Occupied Channel Bandwidth except:

- For the blocking frequency 2 380 MHz, where this frequency offset shall be less than or equal to 10
MHez. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be increased
by 3 dB.

- For the blocking frequency 2 503,5 MHz, where this frequency offset shall be less than or equal to
10 MHz. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be
decreased by 3 dB.

* If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is still not met, step 3
and step 4 shall be repeated after that the frequency of the blocking signal set in step 2 has been
decreased with a value equal to the Occupied Channel Bandwidth except:

- For the blocking frequency 2 380 MHz, where this frequency offset shall be less than or equal to
10 MHz. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be
decreased by 3 dB.

- For the blocking frequency 2 503,5 MHz, where this frequency offset shall be less than or equal to
10 MHz. If this frequency offset is more than 7 MHz, the level of the wanted signal shall be
increased by 3 dB.

« If the performance criteria as specified in clause 4.3.1.12.3 or clause 4.3.2.11.3 is still not met, the
UUT fails to comply with the Receiver Blocking requirement and step 6 and step 7 are no longer
required.

« It shall be recorded in the test report whether the shift of blocking frequencies as described in the
present step was used.

Step 6:
* Repeat step 4 and step 5 for each remaining combination of frequency and level for the blocking
signal as provided in the table corresponding to the receiver category and type of equipment.
Step 7:
* For non-FHSS equipment, repeat step 2 to step 6 with the UUT operating at the highest operating
channel on which the blocking test has to be performed (see clause 5.4.11.1).
Step 8:
» [t shall be assessed and recorded in the test report whether the UUT complies with the Receiver
Blocking requirement.
Test Data

Environmental Conditions

Temperature: 25.1°C
Relative Humidity: 51%
ATM Pressure: 101.0 kPa

The testing was performed by Bravos Zhao on 2020-09-19.

Test Result: Compliant. Please refer to Appendix
EUT operation mode: Receiving (Worst Case)
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EXHIBIT A - E.2 INFORMATION AS REQUIRED BY EN 300 328 v2.2.2,
CLAUSE 54.1

In accordance with EN 300 328, clause 5.4.1, the following information is provided by the supplier.
a) The type of modulation used by the equipment:

[J FHSS
X other forms of modulation

b) In case of FHSS modulation:

In case of non-Adaptive Frequency Hopping equipment:
The number of Hopping Frequencies:

In case of Adaptive Frequency Hopping Equipment:
The maximum number of Hopping Frequencies: ;
The minimum number of Hopping Frequencies: ;
The (average) Dwell Time: ;
¢) Adaptive / non-adaptive equipment:
[ non-adaptive Equipment
X adaptive Equipment without the possibility to switch to a non-adaptive mode
[J adaptive Equipment which can also operate in a non-adaptive mode
d) In case of adaptive equipment:
The Channel Occupancy Time implemented by the equipment: ____ms
[ The equipment has implemented an LBT based DAA mechanism
In case of equipment using modulation different from FHSS:
[ The equipment is Frame Based equipment
[ The equipment is Load Based equipment
[] The equipment can switch dynamically between Frame Based and Load Based equipment

The CCA time implemented by the equipment: __ us

[0 The equipment has implemented an non-LBT based DAA mechanism
[ The equipment can operate in more than one adaptive mode

e) In case of non-adaptive Equipment:

The maximum RF Output Power (e.i.r.p.): dBm
The maximum (corresponding) Duty Cycle: %

Equipment with dynamic behaviour, that behaviour is described here. (e.g. the different combinations of duty cycle
and corresponding power levels to be declared):
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f) The worst case operational mode for each of the following tests:

RF Output Power: 5.61dBm ;

Power Spectral Density 5.57dBm/MHz ;

Duty cycle, Tx-Sequence, Tx-gap N/A ;

Accumulated Transmit Time, Minimum Frequency Occupation & Hopping Sequence (only for FHSS equipment)
N/A

Hopping Frequency Separation (only for FHSS equipment)  N/A ;

Medium Utilisation N/A ;

Adaptivity N/A ;

Receiver Blocking Pass ;

Occupied Channel Bandwidth 1.000MHz / 2.000MHz ;

Transmitter unwanted emissions in the OOB domain -42.96dBm/MHz ;

Transmitter unwanted emissions in the spurious domain -63.23dBm

Receiver spurious emissions -63.27dBm ;

g) The different transmit operating modes (tick all that apply):

[X] Operating mode 1: Single Antenna Equipment

X Equipment with only 1 antenna

[ Equipment with 2 diversity antennas but only 1 antenna active at any moment in time

[J Smart Antenna Systems with 2 or more antennas, but operating in a (legacy) mode where only 1 antenna is used.
(e.g. IEEE 802.11™ [1.3] legacy mode in smart antenna systems)

[ Operating mode 2: Smart Antenna Systems - Multiple Antennas without beam forming
[ Single spatial stream / Standard throughput / (e.g. IEEE 802.11™ [i.3] legacy mode)
[ High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
[ High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2

Note: Add more lines if more channel bandwidths are supported.

[] Operating mode 3: Smart Antenna Systems - Multiple Antennas with beam forming
[ Single spatial stream / Standard throughput (e.g. IEEE 802.11™ [i.3] legacy mode)
[0 High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
[ High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2

Note: Add more lines if more channel bandwidths are supported.

h) In case of Smart Antenna Systems:

The number of Receive chains:
The number of Transmit chains: ;

[0 symmetrical power distribution
[0 asymmetrical power distribution

In case of beam forming, the maximum beam forming gain: N/A

Note: Beam forming gain does not include the basic gain of a single antenna.

i) Operating Frequency Range(s) of the equipment:

Operating Frequency Range 1:__ 2402 MHz to __ 2480 MHz
Operating Frequency Range 2: MHz to MHz

Note: Add more lines if more Frequency Ranges are supported.
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j) Nominal Channel Bandwidth(s):

Occupied Channel Bandwidth 1:__ 1.00  MHz
Occupied Channel Bandwidth 2: 2.00 MHz

Note: Add more lines if more channel bandwidths are supported.
k) Type of Equipment (stand-alone, combined, plug-in radio device, etc.):
X Stand-alone
[0 Combined Equipment (Equipment where the radio part is fully integrated within another type of equipment)

[ Plug-in radio device (Equipment intended for a variety of host systems)
[ Other ;

1) The normal and the extreme operating conditions that apply to the equipment:
Normal operating conditions (if applicable):

Operating temperature range:_ +25 °C
Other (please specify if applicable):

Extreme operating conditions:

Operating temperature range: Minimum:___ -10  °C Maximum __ +55 °C
Other (please specify if applicable): Minimum: Maximum

Details provided are for the: ® stand-alone equipment
O combined (or host) equipment

O test jig

m) The intended combination(s) of the radio equipment power settings and one or more antenna assemblies
and their corresponding e.i.r.p levels:

Antenna Type:
Xl Integral Antenna (information to be provided in case of conducted measurements)
Antenna Gain:__1.75 dBi
If applicable, additional beamforming gain (excluding basic antenna gain): dB

[ Temporary RF connector provided
[ No temporary RF connector provided

[ Dedicated Antennas (equipment with antenna connector)
[ Single power level with corresponding antenna(s)

[ Multiple power settings and corresponding antenna(s)

Number of different Power Levels: ;

Power Level 1: dBm
Power Level 2: dBm
Power Level 3: .dBm

Note 1: Add more lines in case the equipment has more power levels.
Note 2: These power levels are conducted power levels (at antenna connector).
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For each of the Power Levels, provide the intended antenna assemblies, their corresponding gains (G) and the
resulting e.i.r.p. levels also taking into account the beamforming gain (Y) if applicable

Power Level 1: dBm

Number of antenna assemblies provided for this power level:

Assembly # (((;1?313 ?(lllirrl:) Part number or model name
1
2
3
4

Note 3: Add more rows in case more antenna assemblies are supported for this power level.

Power Level 2: dBm

Number of antenna assemblies provided for this power level:

Assembly # ((‘;;;3 ?Jgn?) Part number or model name
1
2
3
4

Note 4: Add more rows in case more antenna assemblies are supported for this power level.

Power Level 2: dBm

Number of antenna assemblies provided for this power level:

Assembly # 8;‘;3 ?Jlin?) Part number or model name
1
2
3
4

Note 5: Add more rows in case more antenna assemblies are supported for this power level.
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n) The nominal voltages of the stand-alone radio equipment or the nominal voltages of the combined (host)

equipment or test jig in case of plug-in devices:

Details provided are for the: Kstand-alone equipment
O combined (or host) equipment
O test jig

Supply Voltage ® AC mains State AC voltage __100-240 'V
= DC State DC voltage _ 12 or 48 'V

In case of DC, indicate the type of power source
O Internal Power Supply

K External Power Supply or AC/DC adapter

O Battery

X Other: POE Supply

0) Describe the test modes available which can facilitate testing:

The measurements shall be performed during continuously transmitting

p) The equipment type (e.g. Bluetooth®, IEEE 802.11™ [i.3], proprietary, etc.):

Bluetooth®

q) If applicable, the statistical analysis referred to in clause 5.3.1 q)
(to be provided as separate attachment)

r) If applicable, the statistical analysis referred to in clause 5.3.1 r)
(to be provided as separate attachment)

s) Geo-location capability supported by the equipment:

[ Yes

[ The geographical location determined by the equipment as defined in clause 4.3.1.13.2 or clause 4.3.2.12.2 is

not accessible to the user.

X No

AS/NZS 4268:2017

Page 31 of 46




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200922006-14B

EXHIBIT B - EUT PHOTOGRAPHS

Please refer to the Attachment.
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EXHIBIT C - TEST SETUP PHOTOGRAPHS

Radiated Spurious Emissions Test View (Below 1GHz)
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APPENDIX
Appendix A: RF Output Power
Test Result
Test Condition Test Mode Antenna Channel EIRP[dBmM] Limit[dBm] Verdict
2402 5.51 20 PASS
BLE_1M Antl 2440 5.52 20 PASS
2480 5.59 20 PASS
NTNV 2402 5.55 20 PASS
BLE_2M Antl 2440 5.54 20 PASS
2480 5.60 20 PASS
2402 5.51 20 PASS
BLE_1M Antl 2440 5.52 20 PASS
2480 5.60 20 PASS
LTNV 2402 5.55 20 PASS
BLE_2M Antl 2440 5.54 20 PASS
2480 5.60 20 PASS
2402 5.52 20 PASS
BLE_1M Antl 2440 5.52 20 PASS
2480 5.61 20 PASS
HTNV 2402 5.56 20 PASS
BLE_2M Antl 2440 5.53 20 PASS
2480 5.59 20 PASS

Note: Antenna gain has added into final result.
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Appendix B: Power Spectral Density

Test Result

Test Mode Antenna Channel PSD[dBm/MHZz] Limit[dBm/MHz] Verdict
2402 5.49 10 PASS

BLE_1M Antl 2440 5.50 10 PASS
2480 5.57 10 PASS

2402 5.21 10 PASS

BLE_2M Antl 2440 5.20 10 PASS
2480 5.25 10 PASS

Note: Antenna gain has added into final result.
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Test Graphs

BLE_1M_Antl_ 2402

Power Spectral Density Measurement

43 dBm

=
=
=
=
E
3
00 TeveltdBm — PSD{dBm) — LimittdBm)
r T T T T T T T T T T T T T T T T
2400 2405 2410 2415 2420 2425 2430 2435 2440 2445 2450 2455 2460 2465 2470 2475 2480
Frequency [MHz]
a0 Power Spectral Density Measurement
FSD:5.50 dBm
=
=
=
=
E
3
00 TeveltdBm — PSD{dBm) — LimittdBm)
r T T T T T T T T T T T T T T T T
2400 2405 2410 2415 2420 2425 2430 2435 2440 2445 2450 2455 2460 2465 2470 2475 2480
Frequency [MHz]
04 Power Spectral Density Measurement
PSD:557 dBm
L e R e SLEE ]
10|
i s
AO ] [
T
R T EEEE SEEERE
=
=
T AN
3
= T
50 -]
0]
50|
e N L A e e .. h
Ao -
— Level(dBm) —— PSD{dBm) — Limit(dBm)
r T T T T T T T T T T T T T T T T
2400 2405 2410 2415 2420 2425 2430 2435 2440 2445 2450 2455 2460 2485 2470 2475 2480

Frequency [MHz]

AS/NZS 4268:2017

Page 36 of 46




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: RSZ200922006-14B

BLE_2M_Antl_2402
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Appendix C: Occupied Channel Bandwidth

Test Result
Test Mode | Antenna Channel OCB[MHz] FL[MHZ] FH[MHZz] Limit{MHz] Verdict
BLE 1M Antl 2402 0.895 2401.5200 | 2402.4160 2400 to 2483.5 PASS
- 2480 0.919 2479.5080 | 2480.4280 2400 to 2483.5 PASS
BLE 2M Antl 2402 1.77 2401.0810 | 2402.8510 2400 to 2483.5 PASS
- 2480 1.766 2479.0850 | 2480.8510 2400 to 2483.5 PASS
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Test Graphs
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Appendix D: Transmitter Unwanted Emissions In The Out-Of-BandDomain

Test Result
Test Mode Antenna Channel Freq. [MHZz] Level[dBm] Limit[dBm] Verdict
2398.5 -43.93 -20.00 PASS
2402 2399.5 -38.05 -10.00 PASS
2484 -49.69 -10.00 PASS
2485 -49.48 -20.00 PASS
BLE_IM Antl 2398.5 4844 220.00 PASS
2480 2399.5 -47.69 -10.00 PASS
2484 -44.11 -10.00 PASS
2485 -45.68 -20.00 PASS
2396.73 -44.48 -20.00 PASS
2396.96 -42.99 -20.00 PASS
2397.73 -42.96 -20.00 PASS
2398.5 -42.18 -10.00 PASS
2398.73 -40.54 -10.00 PASS
2402 2399.5 -33.02 -10.00 PASS
2484 -48.39 -10.00 PASS
2484.77 -48.55 -10.00 PASS
2485 -49.28 -10.00 PASS
2485.77 -48.72 -20.00 PASS
2486.54 -46.80 -20.00 PASS
2486.77 -47.48 -20.00 PASS
BLE_2M Antl 2396.734 -48.03 -20.00 PASS
2396.968 -47.45 -20.00 PASS
2397.734 -48.48 -20.00 PASS
2398.5 -47.49 -10.00 PASS
2398.734 -48.19 -10.00 PASS
2480 2399.5 -47.56 -10.00 PASS
2484 -42.63 -10.00 PASS
2484.766 -43.49 -10.00 PASS
2485 -43.41 -10.00 PASS
2485.766 -44.50 -20.00 PASS
2486.532 -45.22 -20.00 PASS
2486.766 -45.49 -20.00 PASS

Note: Antenna gain has added into final result.
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Test Graphs
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BLE_1M_Antl_2480_2483.5MHz to 2483.5MHz+2BW
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BLE_2M_Antl_2480_ 2400MHz-2BW to 2400MHz
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Appendix E: Receiver Blocking

Test Result
. Wanted e

Pmin : Freq. Ccw PER Limit .
Test Mode Antenna Channel [dBm] [Sclj%r;ﬁ]l [MHZ] [dBm] [%] [%] Verdict
2402 -69 2300 -32.25 0.50 <=10 PASS

BLE 1M Antl -69 2380 -32.25 1.00 <=10 PASS
- 2480 -69 2504 -32.25 0.90 <=10 PASS

-69 2584 -32.25 0.70 <=10 PASS

Note: The Maximum EIRP is 5.61dBm<10dBm and the EUT is an adaptive device, so it belongs to the
receiver category 2.
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Test Graphs
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