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RF TEST REPORT

Certificate No. . TBC-C-202205-0119-1

Applicant . Heltec Automation Technology Co., Ltd
Equipment Under Test (EUT)

EUT Name :  Heltec Light Hotspot

Model No. . HT-M7603

Serial Model No. L

Brand Name : Heltec

Receipt Date . 2022-06-07

Test Date : 2022-06-07 to 2022-06-20

Issue Date : 2022-07-01

Standards : ETSI EN 300 220-1 V3.1.1:2017
ETSI EN 300 220-2 V3.2.1:2018

Conclusions . PASS

In the configuration tested, the EUT complied with the standards specified above. The EUT technically
complies with the Council Directive 2014/53/EU relating to radio equipment.

N
Test/Witness Engineer : VSWM’

Engineer Supervisor : WM .Ql/

\
Engineer Manager : %ﬁ/h '

This report details the results of the testing carried out on one sample. The results contained in
this test report do not relate to other samples of the same product. The manufacturer should
ensure that all products in series production are in conformity with the product sample detailed
in the report.

TB-RF-075-1. 0

1/F., Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang, Bao'an District, Shenzhen, Guangdong, China
Tel: +86 75526509301 Fax: +86 75526509195



TOBY Report No.: TBR-C-202205-0119-11
Page: 2 of 59

TABLE OF CONTENTS

1 GENERAN INEORMATLIONR R M R | FA W af 0B &) 9
14 Client Infogmations.................. . & G A Rl S STt L 5
1.2  General Description of EUT (Equipment Under TeSt).........ceovvvieiininineiiseen 5
1.3  Block Diagram Showing the Configuration of System Tested .............ccccccevevivenee. 6
1.4  Description Of SUPPOIT UNILS......c.ccoueiiiiiiiciicie et 6
1.5 Description of Operating MOAE ... s 6
1.6  Description of Testing CoNditiON ...........ccooiiviiieiiiieiie e 7
1.7 Measurement UNCEIAINTY .........cceiveieeie e e et teeste e e sne e sneene e 8
LB\ LIESt Facility.... M S, .. T ML ANRE RN 8
2 TEST RESULTSISUMMARY ..M La®. ..o B B 9
3 TESTEQUIBMENT B AN R SRR R 10
4 UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN.......cocoiiiiiiie e 11
4.1  Test Standard and LIMIt........ccoooioiiiiiinieien et nee e dh
42 esLSetup. 8. B, 0 W EANME e R 11
MA3% TESt ProgfUlre s fa..........co..... RS 0 . B R 12
4.4  EUT Operation DUMNG TEST ..ottt 12
4.5  Deviation From Test Standard ..........cccccooviiieiiiiiie e 12
4.6 RulestDataa® 8.... N . .. RS LGN e RS 12
5 EFFECTIVE RADIABED POWER ... 5. ... .8 ... 0 TS 13
5.1  Test Standard and LiMit..........cccooiiiiiiiiiciie e 13
F28\\188t Setupes,.... SR M 8 | N RARR R 13
58 lestROcadUEe ................ S L W A B ..o AR AT TR R 13
5.4  EUT Operation DUMNNG TS .....cciiiiiiiie ettt ra e sree e snae s 13
5.5  Deviation From Test Standard .............cccoocveiiiiciiecicic e 13
5.6\ ' Slest Dalay.... 3.0 ... o 8 .. N RS AN 13
6 BDUTY CMERESS............... S o3\ S W R W 14
6.1  Test Standard and LiMit..........cccoooiiiiiiiieiie e 14
5.2 % Test Setud Ny ... om. ... B R .. TR 14
68" TestRIoCetuie .. ... af B ... AN R e T 14
6.4  EUT Operation DUMNNG TEST ...ttt 14
6.5  Deviation From Test Standard ... 14
6% Test Dalag\ Lo ... o .00 S . 58 .. WD 14
7 OCCUPIED, BANDWID THT A 3. ... BN LW a0 e, L5
74,4 \Test*Standard andilimit ...... 05 & ... 9 L aTLLLRS.R R L 15
7.2 Test SEMNMP.R®.................. . S N e TR T 15
7.3 _gdestRrocedure.. Moh. ... B ... o SORW. AN e 15
7.4  EUT Operation DUMNG TSt ...ttt 15
7.5  Deviation From Test Standard ............ccccooviieiiiiiiic e 15
w6 TesBatad®......... ... R0W\L 8 e B 15
8 TX OUT OF BAND EMISSIONS ..ottt 16
S\l BTest Standardganids®imit .. ... B ..ol B W LN 16
B2 TesPSelp . W . . ... oL R BB N LR 16
8.3 {TesthPioteduresm,.... . 0........ o 0. N TR W 16
8.4  EUT Operation DUMNG TS ......ciiiiiiieiie ettt 16

1B-RF-075-1. 0



Report No.: TBR-C-202205-0119-11

Page: 3 of 59
8.5 Deviation From Test Standard ...........cccoovviiiiiiiiiie e 16
8.6 Test Data®...........ooneee Be R LB 0 N 16
9 TRANSIENT POWER.......co oottt sttt bt s b b s s be s s sabe s s sabe s s sabe s s snbesssnreas 17
9.1  Test Standard and LMt .........ccoviiiiiiiiiii e bae e srbee e 17
9F2  IeSUSElp ... NS RN R T ‘L)
9.3 RuhestBroteduress.... W L -8 N AN R LR 17
9.4  EUT Operating CONIION ..ottt 17
9.5 Deviation From Test Standard ...........ccoooicviiiiiiiiie e 17
9.6 FestiData™........... A e B o R R LR R 17
10 ADJACENT CHANNEL POWER ...ttt ettt aaen s st n e 18
10.1 Test Standard and LIMit.......cccooooiiiiiii it saeeas 18
10.2.8TRst SRIHP™...... . B B..... o LA R R g RS L 18
403N ' Test Procedurey. at .t ®........a®h ... 0 0, ... . B, . LY 18
10.4 EUT Operating CoNAItION ........c.ccveiiiiiiiieie e sie e et sra e re e e enae e snes 18
10.5 TestDaias.........=.... 0% A" .8  SBe® %8 W 18
11 TX BEHAVIOUR UNDER LOW VOLTAGE CONDITIONS ..., 19
11.1 Test Standard and LIMit..........oooieiiiiiiie et rbee e e s ssrrer e s s ebree e s e sares 19
#1.2 LeShSetllp................. . God WA LS. ... om. ... 0B R ... 19
11.3 VestRrocedured® . A..... B ........ M BB ... . AR L B 19
11.4 EUT Operating CONAItION ........c.cciveiieiiiie et se e seesae e e saeerae e nae e snes 19
11.5 Deviation From Test Standard ............ccooviiiiiiiiiiiii e 19
11.6g#TestData .............. Eox A WIS IE B S TR T 19
12 BLOEKING ...... . 8. % a0 SR e S 20
12.1 Test Standard and LIMIt..........ccoieiiiiiiii e ebr e 20
12.2 808l SSp'........ LR RS L EANEE e RS S 21
W S\\T&sP Procedure 34 %  ae® 8 R ... SR8 T LAY 21
12.4 Deviation From Test Standard .........c...oooiiuiiiiiiiiiiie et 21
12.5 TestData A ........ .« .0 LN 21
13 PHOTOGRAPHS = TEST SETUP ..ottt st 22
ATTACHMENT A-- UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN........ccocceeevennnen. 23
ATTACHMENT B-- EFFECTIVE RADIATED POWER .......coooiiiie e 48
ATTAEAMENTS€E—DUBRCYCLE ................ 83 L ... ... R ... . B ... 49
ATTACHMENT D-- OCCUPIED BANDWIDTH ...oooiiiiiiiee ettt 52
ATTACHMENT E--TX OUT OF BAND EMISSIONS ..ot 54
ATTACHMENT F--TRANSIENT POWER ...ttt 57
ATTACHMENT G- BLOCKING ....ooiiieeiie ettt ettt e s sttt e e s s ettt s e s s eabae e s s sbaeeessenbeees 58

IB-RF-075-1. 0



Report No.: TBR-C-202205-0119-11

Page:

4 of 59

Revision History

Report No.

Version

Description

Issued Date

TBR-C-202205-0119-11

Rev.01

Initial issue of report

2022-07-01

IB-RF-075-1. 0




Report No.: TBR-C-202205-0119-11
Page: 5 of 59

1 General Information

1.1 Client Information

city, China

Applicant Heltec Automation Technology Co., Ltd

1st floor, No. 54, 56, 58 zirui North Street, High-tech Zone, Chengdu
Address 4 3

city, China
Manufacturer Heltec Automation Technology Co., Ltd

1st floor, No. 54, 56, 58 zirui North Street, High-tech Zone, Chengdu
Address

1.2 General Description of EUT (Equipment Under Test)

EUT Name Heltec Light Hotspot
Model No. HT-M7603
Model
Difference
LoRa: 863.1-869.9MHz
Number of Channel: 33 channels
Product Output Power (Max): 13.83dBm
Description Antenna Type: 3.0dBi Dipole Antenna

Receiver category:

2

Modulation Type: LORA

Power Rating

Adapter(DSS12D-0502000-B)
Input: 100-240V~50/60Hz 0.5A

Output: 5V2A

Software

Version N/A
Hard_ware N/A
Version

Remark: The antenna gain and adapter provided by the applicant, the verified for the RF

conduction test provided by TOBY test lab.

Note:

(1) For a more detailed features description, please refer to the manufacturer’s specifications
or the User’s Manual.

IB-RF-075-1. 0
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(2) Frequency List:

Frequency Frequency Frequency Frequency Frequency
(MHz) (MH2z) (MH2z) (MH2z) (MH2z2)
863.1 864.5 865.9 867.3 868.8
863.3 864.7 866.1 867.5 868.9
863.5 864.9 866.3 867.7 869.1
863.7 865.1 866.5 867.9 869.5
863.9 865.3 866.7 868.1 869.9
864.1 865.5 866.9 868.3 /
864.3 865.7 867.1 868.5 /

1.3 Block Diagram Showing the Configuration of System Tested

EUT

Adapter

1.4 Description of Support Units

The EUT has been tested as an independent unit.

1.5 Description of Operating Mode

To investigate the maximum EMI emission characteristics generated from EUT, the test
system was pre-scanning tested based on the consideration of following EUT operation
mode or test configuration mode which possible have effect on EMI emission level. Each of
these EUT operation mode(s) or test configuration mode(s) mentioned above was

evaluated respectively.

Test Mode: Continuously transmitting
Frequency (MHz) Test Frequency (MHz)
K 863 MHz to 865 MHz 863.1
L 865 MHz to 868 MHz 866.3
Q 869.7 MHz to 870.0 MHz 869.9

Note:

(1) The EUT is considered a portable unit, and it was pre-tested on the positioned of each 3
axis: X axis, Y axis and Z axis. The worst case was found positioned on Z-plane. There for
only the test data of this Z-plane were used for radiated emission measurement test.

TB-RF-075-1. 0
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1.6 Description of Testing Condition

Normal Test Conditions Extreme Test Conditions
Temperature 15°C~35°C -25°C~40°C
Humidity 20%~75% N/A
Supply Voltage DC 5V DC 4.0v~DC 5.5V

Note :

(1) For tests at extreme temperatures, measurements shall be made in accordance with the
procedures specified in clause 4.3.4.1.2(EN 300 220-1), at the upper and lower
temperatures of the range as follows:

General -25°C to +40°C
Portable -10°C to +40°C
Normal indoor use +5°C to +35°C

Automotive -40°C to +125°C

(2) Mains voltage:
The extreme test voltage for equipment to be connected to an AC mains source shall be
the nominal mains voltage +10 %.

Regulated lead-acid or gel-cell type batteries:

When the radio equipment is intended for operation from the usual type of regulated
lead-acid battery power sources, the extreme test voltages shall be 1,3 and 0,9 multiplied
by the nominal voltage of the battery (6 V, 12 V, etc.).

For float charge applications using "gel-cell" type batteries, the extreme test voltages shall
be 1,15 and 0,85 multiplied by the nominal voltage of the declared battery voltage.

Power sources using other types of batteries:

The lower extreme test voltages for equipment with power sources using the following
types of battery shall be:

* For the Leclanché or lithium type battery: 0,85 times the nominal voltage of the battery;
* For the nickel-cadmium type of battery: 0,9 times the nominal voltage of the battery. In
both cases, the upper extreme test voltage shall be 1,15 times the nominal voltage of the
battery.

* For other types of batteries, the lower extreme test voltage for the discharged condition
shall be declared by the equipment provider.

The nominal voltage is considered to be the upper extreme test voltage in this case.

TB-RF-075-1. 0
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1.7 Measurement Uncertainty

The reported uncertainty of measurementy =+ U, where expended uncertainty U is based
on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of
confidence of approximately 95 %.

Test Item Expanded Uncertainty (ULab)
Conducted Emission +3.10 dB
Radiated Emission
(9kHz to 30 MHz2) 4.804R
RF Power-Conducted +0.18 dB
RF level uncertainty for a
given BER LA
Radiated Emission
(30MHz to 1000 MHz) +R40UB
Radiated Emission
(Above 1000MHz) R
Temperature +0.6C
Humidity +4%

1.8 Test Facility

The testing report were performed by the Shenzhen Toby Technology Co., Ltd., in their
facilities located at 1/F., Building 6, Rundongsheng Industrial Zone, Longzhu, Xixiang,
Bao'an District, Shenzhen, Guangdong, China. At the time of testing, the following bodies
accredited the Laboratory:

CNAS (L5813)

The Laboratory has been accredited by CNAS to ISO/IEC 17025: 2017 General
Requirements for the Competence of Testing and Calibration Laboratories for the
competence in the field of testing. And the Registration No.: CNAS L5813.

A2LA Certificate No.: 4750.01

The laboratory has been accredited by American Association for Laboratory
Accreditation(A2LA) to ISO/IEC 17025: 2017 General Requirements for the Competence of
Testing and Calibration Laboratories for the technical competence in the field of Electrical
Testing. And the A2LA Certificate No.: 4750.01.FCC Accredited Test Site Number:
854351. Designation Number: CN1223.

IC Registration No.: (11950A)

The Laboratory has been registered by Certification and Engineering Bureau of Industry
Canada for radio equipment testing. The site registration: Site# 11950A. CAB identifier:
CNO0O056.

TB-RF-075-1. 0
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2 Test Results Summary

Harmonised Standards EN 300 220-2
Requirement Requirement Conditionality Result
No Description REIEIEEES u/C Condition -
Clause No
1 Operating frequency 421 U - PASS
5 Unwanted_ emissions in the 429 U ) PASS
spurious domain
3 TX effective radiated power 43.1 U - PASS
Applies to EUT using
annex B bands |, L.
A Applies to EUT using
4 3 Maxmggwngi.tryp. specil 4.3.2 C DSSS or wideband N/A
techniques other than
FHSS modulation,
using annex C band X.
Not applicable to EUT
with polite spectrum
access where
5 TX Duty cycle 4.3.3 C permitted in annex B, PASS
table B.1 or annex C,
table C.1 or any NRI.
6 TX Occupied bandwidth 43.4 U - PASS
- Applies to EUT with
7 TX out of band emissions 435 C OCW > 25 kHz. PASS
8 TX Transient Power 4.3.6 U - PASS
: Applies to EUT with
9 TX Adjacent channel power 4.3.7 C OCW < 25 kHz. N/A
TX behaviour under low voltage Applies to battery
10 conditions W c powered EUT. P
Applies to EUT with
11 TX Adaptive power control 4.3.9 C ada_ptlve power Brirol N/A
using annex C band
AA.
12 TX FHSS 4.3.10 C Applies to FHSS EUT. N/A
Applies to EUT using
13 TX Short term behaviour 4.3.11 C annex C bands Y, Z, N/A
AA, AB, AC, AD.
14 RX sensitivity 4.4.1 c gblies to ELIRIG N/A
polite spectrum access.
15 Clear channel assessment 452 c Applles to EUT with N/A
threshold polite spectrum access.
16 Polllte.spectrum access 453 C Applles to EUT with N/A
timing parameters polite spectrum access.
17 RX Blocking 442 U - PASS
18 Adaptive Frequency Agility 45.4 C Appllespt\?:AE\UT i N/A
Note:
(1)“N/A” indicates test is not applicable in this Test Report.
(2) “U/C”: Indicates whether the requirement is unconditionally applicable (U) or is conditional
upon the manufacturer's claimed functionality of the equipment (C).

IB-RF-075-1. 0
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3 Test Equipment

Radiation Emission Test (A Site)
Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Due Date
Spectrum Analyzer Rohde & Schwarz FSV40-N 102197 Jul. 02, 2021 Jul. 01, 2022
EMI Test Receiver Rohde & Schwarz ESPI 100010/007 Jul. 02, 2021 Jul. 01, 2022
Bilog Antenna ETS-LINDGREN 3142E 00117537 Feb. 27, 2022 Feb. 26, 2024
Horn Antenna ETS-LINDGREN 3117 00143207 Feb. 26, 2022 | Feb. 25, 2024
Horn Antenna SCHWARZBECK BBHA 9170 1118 Feb. 26, 2022 | Feb. 25, 2024
Loop Antenna SCHWARZBECK FMZB 1519 B 1519B-059 Jul. 06, 2021 Jul. 05, 2022
Pre-amplifier SONOMA 310N 185903 Feb. 26, 2022 Feb. 25, 2023
Pre-amplifier HP 8449B 3008A00849 Feb. 26, 2022 Feb. 25, 2023
HF Amplifier Tonscend TAP0184050 AP21C806129 Sep. 03, 2021 | Sep. 02, 2022
Radiation Emission Test (B Site)
Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Due Date
Spectrum Analyzer Rohde & Schwarz FSV40-N 102197 Jul. 02, 2021 Jul. 01, 2022
MXA Signal Analyzer Agilent N9020A MY47380425 Sep. 03, 2021 | Sep. 02, 2022
EMI Test Receiver Rohde & Schwarz ESU-8 100472 Feb. 26, 2022 | Feb. 25, 2023
Bilog Antenna SCHWARZBECK VULB 9168 1225 Dec. 05, 2021 | Dec. 04, 2023
Horn Antenna SCHWARZBECK BBHA 9120 D 2463 May 20, 2021 May 19, 2023
Horn Antenna SCHWARZBECK BBHA 9170 1118 Feb. 26, 2022 Feb. 25, 2024
Loop Antenna SCHWARZBECK FMZB 1519 B 1519B-059 Jul. 06, 2021 Jul. 05, 2022
HF Amplifier Tonscend TAP9E6343 AP21C806117 Sep. 03, 2021 | Sep. 02, 2022
HF Amplifier Tonscend TAP051845 AP21C806141 Sep. 03, 2021 | Sep. 02, 2022
HF Amplifier Tonscend TAP0184050 AP21C806129 Sep. 03, 2021 | Sep. 02, 2022
Antenna Conducted Emission
Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Due Date
Spectrum Analyzer Agilent E4407B MY45106456 Jul. 02, 2021 Jul. 01, 2022
Spectrum Analyzer Rohde & Schwarz FSV40-N 102197 Jul. 02, 2021 Jul. 01, 2022
MXA Signal Analyzer Agilent N9020A MY49100060 Sep. 03, 2021 | Sep. 02, 2022
Spectrum Analyzer KEYSIGT N9020B MY60110172 Sep. 03, 2021 | Sep. 02, 2022

DARE! Instruments RadiPowerRPR3006W | 17100015SNO26 | Sep. 03,2021 | Sep. 02, 2022
A bou e ansor DARE! Instruments RadiPowerRPR3006W 17100015SNO29 | Sep. 03, 2021 | Sep. 02, 2022

DARE!! Instruments RadiPowerRPR3006W 17100015SNO31 | Sep. 03, 2021 Sep. 02, 2022

DARE! Instruments RadiPowerRPR3006W | 17100015SNO33 | Sep. 03, 2021 | Sep. 02, 2022
RF Control Unit Tonsced JS0806-2 21F8060439 Sep. 03, 2021 | Sep. 02, 2022
\C/:Vcl)(rj'::r":li::t::ciid'lrc;ster Rohde & Schwarz CMWS500 144382 Sep. 03,2021 | Sep. 02, 2022

IB-RF-075-1. 0
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4 Unwanted Emissions In the Spurious Domain

4.1 Test Standard and Limit

4.1.1 Test Standard

ETSI EN 300 220-1 V3.1.1:2017 clause 5.9

ETSI EN 300 220-2 V3.2.1:2018 clause 4.2.2

4.1.2 Test Limit

Spurious domain emission limits

Frequency 47 MHz to 74 MHz Other frequencies Frequencies
87,5 MHz to 118 MHz below 1 000 MHz above 1 000 MHz
174 MHz to 230 MHz
State 470 MHz to 790 MHz
TX mode -54 dBm -36 dBm -30 dBm
RX and all other modes -57 dBm -57 dBm -47 dBm
4.2 Test Setup
4
-4 m
<
) am 5
L, Mo
—
EUT
¥
II Am

Ground Plana

Receiver | 1 amp,

Below 1G
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Extreme Condition:

Temperature Chamber

4.3 Test Procedure
The conducted measurement procedure in clause 5.9.3.3.1 of ETSI EN 300 220-1 V3.1.1.

The radiated measurement procedure in clause 5.9.3.3.2 of ETSI EN 300 220-1 V3.1.1,
with the antenna port terminated in a dummy load.

4.4 EUT Operation During Test
The measurements shall be performed during continuously transmitting.

4.5 Deviation From Test Standard

No deviation

4.6 Test Data
Please refer to the Attachment A.

IB-RF-075-1. 0
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5 Effective Radiated Power
5.1 Test Standard and Limit

5.1.1 Test Standard

ETSI EN 300 220-1 V3.1.1:2017 clause 5.2
ETSI EN 300 220-2 V3.2.1:2018 clause 4.3.1

5.1.2 Limits
Maximum Maximum Channel access and
Operational Frequency : : . occupation rules
effective radiated occupied
Band power, e.r.p bandwidth (e.g. Duty cycle or LBT +
T AFA)
The whole band
except for audio
K| 863MHz to 865 MHz 25 MW e.r.p. & ¥oep = 0,1 % duty cycle or
applications polite spectrum access
limited to
300 kHz
o,
L | 865MHz to 868 MHz 25 mW e.r.p. The whole band g 1% duty'cycle or
pollte spectrum access
o,
Q | 869.7 MHz to 870.0 MHz 25 mW e.r.p. The whole band 5.1 % duFoyalgor
polite spectrum access
5.2 Test Setup
Normal Condition
(ol ] O
Spectrum Analayzer EUT
Extreme Condition
— we, o
Spectrum Analyzer EUT
OVEH
B

5.3 Test Procedure
The conducted measurement procedure in clause 5.2.2.1 of ETSI EN 300 220-1 V3.1.1.

5.4 EUT Operation During Test

The measurements shall be performed during continuously transmitting.

5.5 Deviation From Test Standard

No deviation

5.6 Test Data

Please refer to the Attachment B.

TB-RF-075-1. 0
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6 Duty cycle

6.1 Test Standard and Limit

6.1.1 Test Standard

ETSI EN 300 220-1 V3.1.1:2017 clause 5.4
ETSI EN 300 220-2 V3.2.1:2018 Annex B&C

6.1.2 Limits
Maximum Maximum Channel access and
Operational Frequency : : . occupation rules
effective radiated occupied
Band power, e.r.p bandwidth (e.g. Duty cycle or LBT +
o AFA)
The whole band
except for audio
1 0,
K | 863 MHz to 865 MHz 25 MW e.r.p. gauiteo = 0,1 % duty cycle or
applications polite spectrum access
limited to
300 kHz
o,
L | 865 MHz to 868 MHz 25 mW e.r.p. The whole band =% duty cygle or
polite spectrum access
o,
Q | 869.7 MHz to 870.0 MHz 25 mW e.r.p. The whole band 5.1 Ve CUtY\oy digior
polite spectrum access

6.2 Test Setup

Normal Condition

.l

Spectrum Analayzer EUT

6.3 Test Procedure
The conducted measurement procedure in clause 5.4 of ETSI EN 300 220-1 V3.1.1.

6.4 EUT Operation During Test

The measurements shall be performed during continuously transmitting.

6.5 Deviation From Test Standard

No deviation

6.6 Test Data

Please refer to the Attachment C.

TB-RF-075-1. 0
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7 Occupied Bandwidth

7.1 Test Standard and Limit

7.1.1 Test Standard
ETSI EN 300 220-1 V3.1.1:2017 clause 5.6
ETSI EN 300 220-2 V3.2.1:2018 clause 3.1.1
7.1.2 Limits

The Operating Channel shall be declared and shall reside entirely within the Operational
Frequency Band.

The Maximum Occupied Bandwidth at 99 % shall reside entirely within
the Operating Channel defined by Fiow and Fhigh.

7.2 Test Setup

s

Spectrum Analayzer EUT

7.3 Test Procedure
The conducted measurement procedure in clause 5.6.3.4 of ETSI EN 300 220-1 V3.1.1.

7.4 EUT Operation During Test

The measurements shall be performed during continuously transmitting.

7.5 Deviation From Test Standard

No deviation
7.6 Test Data

Please refer to the Attachment D.

IB-RF-075-1. 0
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8 Tx Out of Band Emissions
8.1 Test Standard and Limit

8.1.1 Test Standard

ETSI EN 300 220-1 V3.1.1:2017 clause 5.8
ETSI EN 300 220-2 V3.2.1:2018 clause 4.3.5

8.1.2 Limits
Tx Out of Band Emissions
Domain Frequency Range RBWger Max power limit
f=1,. org - 400 kHz 10 kHz -36 dBm
Fiow opg - 400 kHz = f<{_ ~-p-200 kHz 1 kHz 36 dBm
QOB limits applicable to flow - 200 kHz 2T < fion,_org 1 kHz See Figure 6
Operational Frequency f=1f.u oFs 1 kHz 0 dBm
Band f=fiah oFB 1 kHz 0 dBm
(See Figure 6) Frigh_ors = = frign_ors * 200 kHz 1kHz See Figure 6
Frioh_ore ¥ 400 kHz = f 10 kHz 36 dBm
f=1-25x0CW 1 kHz -36 dBm
f.-25x0CW=f={ -05x0OCW 1 kHz See Figure 5
QOB limits applicable to f=f -05x0CW 1 kHz 0 dBm
Operating Channel =
(See Figure 5) f=f. +0,5x0CW 1 kHz 0 dBm
f.+05x0CW=fsf +25x0CW 1 kHz See Figure 5
f=1+25x0CW 1 kHz -36 dBm
NOTE:  fis the measurement frequency.
f. is the Operating Frequency.
FIu:uw_OFB is the lower edge of the Operational Frequency Band.
Fhigh ofg 15 the upper edge of the Operational Frequency Band.
OCW is the operating channel bandwidth.

8.2 Test Setup

O 9]

Spectrum Analayzer EUT

8.3 Test Procedure
Please refer to chapter 5.8.3.3 of ETSI EN 300 220-1 V3.1.1
8.4 EUT Operation During Test

The measurements shall be performed during continuously transmitting.

8.5 Deviation From Test Standard

No deviation

8.6 Test Data

Please refer to the Attachment E.
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9 Transient Power

9.1 Test Standard and Limit

9.1.1 Test Standard

ETSI EN 300 220-1 V3.1.1:2017 clause 5.10
ETSI EN 300 220-2 V3.2.1:2018 clause 4.3.6

9.1.2 Limit
Transient power
Absolute offset from centre RBW e Peak power limit applicable at measurement points
frequency
= 400 kHz 1 kHz 0 dBm
> 400 kHz 1 kHz -27 dBm
9.2 Test Setup
ale [ ] ) \
Spectrum Analayzer EUT

9.3 Test Procedure

Please refer to chapter 5.10.3.2 of ETSI EN 300 220-1 V3.1.1

9.4 EUT Operating Condition

The EUT was programmed to be in transmitting mode.

9.5 Deviation From Test Standard

No deviation

9.6 Test Data

Please refer to the Attachment F.
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10 Adjacent Channel Power

10.1 Test Standard and Limit

10.1.1 Test Standard

ETSI EN 300 220-1 V3.1.1:2017 clause 5.11
ETSI EN 300 220-2 V3.2.1:2018 clause 4.3.7

10.1.2 Limits
Adjacent Channel Power
Adjacent Channel power | Alternate Adjacent Channel
integrated over power integrated over
0.7 x OCW 0,7 x OCW
3 MNormal test conditions -20 dBm -20 dBm
OCW < 20 kHz Extreme test conditions -15 dBm -20 dBm
MNormal test conditions -37 dBm -40 dBm
OCW = 20 kHz Extreme test conditions -32 dBm -37 dBm
10.2 Test Setup
Normal Condition
(afe [} O
Spectrum Analayzer EUT
Extreme Condition
OI::-I__::
Spectrum Analyzer EUT
OVEN
- =N

10.3  Test Procedure
Please refer to chapter 5.11.3.4 of ETSI EN 300 220-1 V3.1.1

10.4  EUT Operating Condition

The EUT was programmed to be in transmitting mode.

10.5 Test Data

No requirement for this test item
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11 Tx Behaviour Under Low Voltage Conditions

11.1 Test Standard and Limit

11.1.1 Test Standard

ETSI EN 300 220-1 V3.1.1:2017 clause 5.12
ETSI EN 300 220-2 V3.2.1:2018 clause 4.3.8

11.1.2 Limits

TX behaviour under Low Voltage Conditions

The equipment shall either:
a) remain in the Operating Channel OC without exceeding any applicable limits (e.g. Duty

Cycle); or
b) reduce its effective radiated power below the Spurious Emission limits without exceeding
any applicable limits (e.g. Duty Cycle); or

¢) shut down, (ceasing function); as the voltage falls below the manufacturers declared
operating voltage.

11.2 Test Setup

O [ ] O \

Spectrum Analayzer EUT

11.3 Test Procedure
Please refer to chapter 5.12.3.2 of ETSI EN 300 220-1 V3.1.1

11.4 EUT Operating Condition

The EUT was programmed to be in transmitting mode.

11.5 Deviation From Test Standard

No deviation

11.6 Test Data

The equipment is not battery-powered, so the test item is not require.
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12 Blocking

12.1 Test Standard and Limit

12.1.1 Test Standard

ETSI EN 300 220-1 V3.1.1:2017 clause 5.18
ETSI EN 300 220-2 V3.2.1:2018 clause 4.4.2
12.1.2 Limits

The blocking level shall not be less than the values given in bellow table, except at
frequencies on which spurious responses are found.

Limits for receiver blocking

Table 41: Blocking level parameters for RX category 2

Requirement Limits
Receiver category 2
Blocking at +2 MHz from OC edge fhigh and f,,, >-69 dBm
Blocking at +10 MHz from OC edge fhigh and fi,,, >_44 dBm
Blocking at £5 % of Centre Frequency or 15 MHz, > -44 dBm
whichever is the greater -

Table 42: Blocking level parameters for RX category 1.5

Requirement Limits
Receiver category 1.5
Blocking at +2 MHz from OC edge fhigh and f,,, >-43 dBm
Blocking at +10 MHz from OC edge fhigh and fi,,, >-33 dBm
Blocking at +5 % of Centre Frequency or 15 MHz, >_33 dBm
whichever is the greater B

Table 43: Blocking level parameters for RX category 1

Requirement Limits
Receiver category 1
Blocking at +2 MHz from Centre Frequency =-20dBm
Blocking at +10 MHz from Centre Frequency =-20 dBm
qucking at 5 % of Centre Frequency or 15 MHz, > -20 dBm
whichever is the greater

Table 1: Receiver categories

Receiver category Description
Category 1 is a high performance level of receiver.
1 In particular to be used where the operation of a SRD may have

inherent safety of human life implications.
Category 1.5 is an improved performance level of receiver

1.5

category 2.
2 Category 2 is standard performance level of receiver.

Category 3 is a low performance level of receiver.

Manufacturers have to be aware that category 3 receivers are not
3 able to work properly in case of coexistence with some services

such as a mobile radio service in adjacent bands. The
manufacturer shall provide another mean to overcome the
weakness of the radio link or accept the failure.

IB-RF-075-1. 0
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12.2  Test Setup

12.3  Test Procedure
Please refer to chapter 5.18.6.4 of ETSI EN 300 220-1 V3.1.1

12.4 Deviation From Test Standard

No deviation

12.5 Test Data

Please refer to the Attachment G.
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13 Photographs — Test Setup

Radiated Spurious Emission (Below 1 GHz)

O [ SESREEETETRVENET Jif)

Radiated Spurious Emission (Above 1 GHz)

"R |
- Rt - (RN
+

:
L]

| !
+

i |

IB-RF-075-1. 0



TOBY Report No.: TBR-C-202205-0119-11
Page: 23 of 59

Attachment A-- Unwanted Emissions In the Spurious

Domain
Test Mode : | TX Mode 866.3MHz
Unwanted Emissions in the Spurious Domain with reference BW=140kHz
Frequency Range RBW Limit Results
(kHz) (dBm) (P/F)
Fe-4 X OCW<f< Fe-2,5 X OCW 1kHz -36 dBm PASS
Fe-Max(10xOCW, 500kHz)<f<Fc-4 x OCW 10kHz -36 dBm PASS
Fc+2,5 x OCW<f< Fc+4 x OCW 1kHz -36 dBm PASS
Fct+4 x OCW<5f30Fkﬂzl\;lax(10xOCW, 10KHz -36 dBm PASS
NOTE: Only showed test data of the worst mode
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Below 1G
Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Horizontal
Test Mode: TX Mode (863.1MHz)
Remark: No report for the emission which more than 20 dB below the

prescribed limit. Only showed test data of the worst mode

0.0 dBm

-100

(RF) ETSI EN 300220 ¥3.1.1 TX LIMIT

30000 40 50 60 70 (MH2) 300 400 500 600 700 1000000
Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit ~ Over

MHz dBm dB dBm dBm dB Detector
1 33.7986  -72.68 -1.03 -73.71 -36.00 -37.71 peak
2 73.6170 -68.39 -11.88 -80.27 -54.00 -26.27 peak
3 116.9495 -64.38 -11.59 -715.97 -54.00 -21.97 peak
4 1345592 -57.78 -11.17 -68.95 -36.00 -32.95 peak
5 2494250 -66.18 499 -61.19  -36.00 -25.19 peak
6 * 4018385 -57.07 0.49 -56.58 -36.00 -20.58 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%

Test Voltage: AC 230V/50Hz

Ant. Pol. Vertical

Test Mode: TX Mode (863.1MHz)

Remark: No report fo.r the emission which more than 20 dB below the
S prescribed limit. Only showed test data of the worst mode

(RF) ETSI EN 300220 ¥3.1.1 TX LIMIT

-100

30.000 40 50 60 70 [MHz) 300 400 500 600 700 1000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor  ment Limit ~ Over

MHz dBm dB dBm dBm dB Detector
1 35.0048 -68.64 -10.21 -78.85  -36.00 -42.85 peak
2 497068 -58.84 -16.89 -7573  -5400 -21.73 peak
3 * 613463 -60.27 -14.36 -7463  -54.00 -20.63 peak
4 120.2766 -68.76 -4.31 -73.07  -36.00 -37.07 peak
5 346.8092  -65.30 -1.02 -66.32  -36.00 -30.32 peak
6 449 5558 -63.63 -3.22 -66.85 -36.00 -30.85 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6°C Relative Humidity: | 53%

Test Voltage: AC 230V/50Hz

Ant. Pol. Horizontal

Test Mode: TX Mode (866.3MHz)

Remark: No report fo_r the emission which more than 20 dB below the
prescribed limit. Only showed test data of the worst mode

0.0 dBm

[(RF)ETSI EN 300220 ¥3.1.1 TX LIMIT

] L 1 | |

-50

-100

| NN A

30000 40 50 60 70 80 (MH2) 300 400 500 600 700  1000.000
Reading Correct Measure-

No. Mk. Freq. Level Factor ment  Limit  Over

MHz dBm dB dBm dBm dB Detector
1 34.0365  -71.96 -1.13 -73.09  -36.00 -37.09 peak
2 135.5062 -5446 -11.14 -6560 -36.00 -29.60 peak
3 2476819 -63.19 4.54 -58.65  -36.00 -22.65 peak
4 401.8385 -56.47 0.49 -55.98  -36.00 -19.98 peak
5 449.5558 -63.74 2.18 -61.56  -36.00 -25.56 peak
6 * 651.9417 -69.06 5.88 -63.18  -54.00 -9.18 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%

Test Voltage: AC 230V/50Hz

Ant. Pol. Vertical

Test Mode: TX Mode (866.3MHz)

Remark: No report fo.r the emission which more than 20 dB below the
- prescribed limit. Only showed test data of the worst mode

(RF) ETSI EN 300220 ¥V3.1.1 TX LIMIT

-100

30.000 40 50 60 70 [MHz) 300 400 500 600 700 1000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over

MHz dBm dB dBm dBm dB Detector
1 479940  -53.79 -16.28 -70.07  -54.00 -16.07 peak
2 60.9176  -58.09 -14.44 -72.53  -54.00 -18.53 peak
3 70.0903 -61.77 -12.97 -7474  -54.00 -20.74 peak
4 90.8554  -61.47 -9.87 -71.34  -54.00 -17.34 peak
5 346.8092 -64.50 -1.02 -6552  -36.00 -2952 peak
6 * 4994247 -62.51 0.50 -62.01 -54.00 -8.01 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Horizontal
Test Mode: TX Mode (869.9MHz)
Remark: No report fo.r the emission which more than 20 dB below the
I prescribed limit. Only showed test data of the worst mode

(RF) ETSI EN 300220 ¥3.1.1 TX LIMIT

-100

30000 40 50 60 70 (MHz) 300 400 500 600 700  1000.000
Reading Correct Measure-

No. Mk.  Freq. Level Factor ment  Limit  Over

MHz dBm dB dBm dBm dB Detector
1 31.2893  -68.00 0.05 -67.95  -36.00 -31.95 peak
2 134.5692 -56.04 -11.17 -67.21 -36.00 -31.21 peak
3 2494250 -60.00 4.99 -55.01 -36.00 -19.01 peak
4 401.8385 -55.00 0.49 -54.51 -36.00 -18.51 peak
5 * 6294772 -67.80 7.21 -60.59 -54.00 -6.59 peak
6 906.4824 -59.45 6.59 -52.86  -36.00 -16.86 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Vertical
Test Mode: TX Mode (869.9MHz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
0.0 dBm
(RF)ETSI EN 300220 ¥3.1.1 TX LIMIT
I ] | @n
-50
4 5
1 2
-100
30.000 40 50 60 70 [MHz) 300 400 500 600 700 1000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector
1 49.7068 -53.92 -16.89 -70.81 -04.00 -16.81 peak
2 112.1305 -66.17 -3.86 -70.03 -24.00 -16.03 peak
3 346.8092 -63.23 -1.02 -64.25 -36.00 -28.25 peak
4 401.8385 -62.60 -1.44 -64.04 -36.00 -28.04 peak
5 * 550.9480 -65.79 4.52 -61.27 -04.00 -7.27 peak
6 906.4824  -55.27 9.48 -45.79 -36.00 -9.79 peak
Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%

Test Voltage: AC 230V/50Hz

Ant. Pol. Horizontal

Test Mode: RX Mode (863.1MHz)

Remark: No report fo.r the emission which more than 20 dB below the
prescribed limit. Only showed test data of the worst mode

-20.0 dBm

(RF) ETSI EN 300220 ¥3.1.1 RX LIMIT

2 3 4
] A

B

-120
30.000 40 50 60 70 80 [MHz) 300 400 500 600 700 1000.000

Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit  Over

MHz dBm dB dBm dBm dB Detector
1 34.7602 -68.17 -1.44 -69.61 -57.00 -12.61 peak
2 2476819 -67.89 4.54 -63.35 -57.00 -6.35 peak
3 401.8385 -64.24 0.49 -63.75 -57.00 -6.75 peak
4 449.5558 -65.95 2.18 -63.77 -57.00 -6.77 peak
5 651.9417 -72.57 5.88 -66.69 -57.00 -9.69 peak
6 *  804.6028 -68.50 6.95 -61.55 -57.00 -455 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Vertical
Test Mode: RX Mode (863.1MHz)

Remark:

No report for the emission which more than 20 dB below the
prescribed limit. Only showed test data of the worst mode

-20.0 dBm

(RF) ETSI EN 300220 ¥3.1.1 RX LIMIT

-120

3 4

5

30.000 40 50 60 70 80 (MHz) 300 400 500 600 700 1000.000
Reading Correct Measure-

No. Mk.  Freq. Level Factor  ment Limit  Over
MHz dBm dB dBm dBm dB Detector
1 149.4857  -60.77 -7.10 -67.87  -57.00 -10.87 peak
2 197.8928 -67.52 -71.67 -75.19  -57.00 -18.19 peak
3 346.8092 -68.10 -1.02 -69.12  -57.00 -12.12 peak
4 449 5558 -66.42 -3.22 -69.64  -57.00 -12.64 peak
5 7501083 -71.30 578 -656.52 -57.00 -852 peak
6 * 9520937 -73.41 10.18 -63.23  -57.00 -6.23 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6°C

Relative Humidity:

53%

Test Voltage:

AC 230V/50Hz

Ant. Pol. Horizontal
Test Mode: RX Mode (866.3MHz)
Remark: No report for the emission which more than 20 dB below the

prescribed limit. Only showed test data of the worst mode

-20.0 dBm

(RF) ETSI EN 300220 ¥3.1.1 RX LIMIT

-70

-120

MW%JWWw

AT

30.000

40 50 60 70

80

[MHz)

400

500 600 700 1000.000

Reading Correct Measure-
No. Mk. Freq. Level Factor ment  Limit  Over

MHz dBm dB dBm dBm dB Detector
1 342760  -68.00 -1.24 -69.24  -57.00 -12.24 peak
2 149.4857 -60.96 -9.58 -70.54  -57.00 -13.54 peak
3 2494250 -71.06 4.99 -66.07 -57.00 -9.07 peak
4 4495558 -67.40 2.18 -656.22  -57.00 -8.22 peak
5 629.4772 -73.99 7.21 -66.78  -57.00 -9.78 peak
6 * 8046028 -68.23 6.95 -61.28 -57.00 -428 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Vertical
Test Mode: RX Mode (866.3MHZz)
Remark: No report fo.r the emission which more than 20 dB below the
i — prescribed limit. Only showed test data of the worst mode

(RF) ETSI EN 300220 ¥3.1.1 RX LIMIT

-70

-120

3

4

30000 40 50 60 70 (MHz) 300 400 500 600 700  1000.000
Reading Correct Measure-

No. Mk. Freq. Level Factor ment  Limit  Over

MHz dBm dB dBm dBm dB Detector
1 149.4857 -61.05 -7.10 -68.15  -57.00 -11.15 peak
2 189.7385 -68.88 -1.22 -76.10 -57.00 -19.10 peak
3 401.8385 -66.73 -1.44 -68.17 -57.00 -11.17 peak
4 950.9480 -75.28 4.52 -710.76 -57.00 -13.76 peak
3 804.6028 -70.18 4.12 -66.06 -57.00 -9.06 peak
6 * 9322715 -73.79 10.37 -63.42 -57.00 -6.42 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6°C

Relative Humidity:

53%

Test Voltage: AC 230V/50Hz

Ant. Pol. Horizontal
Test Mode: RX Mode (869.9MHz)
Remark: No report for the emission which more than 20 dB below the

prescribed limit. Only showed test data of the worst mode

-20.

-70

-120

0 dBm

(RF) ETSI EN 300220 ¥3.1.1 RX LIMIT

30.000 40 5 60 70 80

[MHz)

300

400 500 600 700 1000.000

Reading Correct Measure-

No. Mk. Freq. Level Factor ment  Limit  Over

MHz dBm dB dBm dBm dB Detector
1 149.4857 -61.24 -9.58 -70.82  -57.00 -13.82 peak
2 2494250 -70.95 4.99 -65.96 -57.00 -8.96 peak
3 4495558 -67.95 2.18 -65.77  -57.00 -8.77 peak
4 642.8613 -74.66 6.48 -68.18  -57.00 -11.18 peak
5 * 804.6028 -68.15 6.95 -61.20 -57.00 -4.20 peak
6 962.0937 -73.77 8.03 -65.74 -57.00 -8.74 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%

Test Voltage: AC 230V/50Hz

Ant. Pol. Vertical

Test Mode: RX Mode (869.9MHz)

Remark: No report fo.r the emission which more than 20 dB below the
prescribed limit. Only showed test data of the worst mode

-20.0 dBm

(RF) ETSI EN 300220 ¥3.1.1 RX LIMIT

3

-120

4

30.000 40 50 60 70 80 [MHz) 300

400 500 600 700 1000.000

Reading Correct Measure-

No. Mk. Freq. Level Factor ment  Limit  Over

MHz dBm dB dBm dBm dB Detector
1 149.4857 -60.67 -7.10 -67.77 -57.00 -10.77 peak
2 202.1005 -68.39 -7.80 -76.19  -57.00 -19.19 peak
3 346.8092 -69.12 -1.02 -70.14 -57.00 -13.14 peak
4 043.2742  -74.42 429 -710.13 -57.00 -13.13 peak
) 739.6604 -74.44 5.75 -68.69 -57.00 -11.69 peak
6 * 9520937 -74.45 10.18 -64.27 -57.00 -7.27 peak

Emission Level= Read Level+ Correct Factor
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Above 1G

Temperature: 24.6C

Relative Humidity: | 53%

Test Voltage: AC 230V/50Hz

Ant. Pol. Horizontal
Test Mode: TX Mode (863.1MHz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
-20.0 dBm

(RF) ETS1 EN 300220 ¥3.1.1 TX LIMIT

-

-70

-120

1000.000 1900.00 2800.00 3700.00 4600.00

6400.00 7300.00 8200.00 10000.00 MHz

No. MK.  Freq. Level

Reading Correct

Measure-
ment Limit Over

MHz dBm

dBm dBm dB Detector

1 * 1726554  -82.20

-37.51 -30.00 -7.51 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Vertical
Test Mode: TX Mode (863.1MHz)
Remark: No report fo.r the emission which more than 20 dB below the
prescribed limit. Only showed test data of the worst mode
-20.0 dBm

(RF) ETSI EN 300220 ¥3.1.1 TX LIMIT

—

-70

-120

1000.000 1900.00 2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 8200.00

10000.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit  Over
MHz dBm dB dBm dBm dB Detector
1 * 1726354 -81.63  43.12 -38.91 -30.00 -8.51 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Horizontal
Test Mode: TX Mode (866.3MHz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
-20.0 dBm
(RF) ETSI EN 300220 ¥3.1.1 TX LIMIT
X
-70
-120
1000.000 1900.00 2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 8200.00 10000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit  Over

MHz dBm dB dBm dBm dB Detector

1 1732952 -8445 4497 -39.48  -30.00 -9.48 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Vertical
Test Mode: TX Mode (866.3MHz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
-20.0 dBm
(RF) ETSI EN 300220 ¥3.1.1 TX LIMIT
1
X
-70
-120
1000.000 1900.00 2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 §200.00 10000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBm dB dBm dBm dB Detector
1 * 1732482 -82.18 43.24 -38.94 -30.00 -8.94 peak
Emission Level= Read Level+ Correct Factor
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Horizontal
Test Mode: TX Mode (869.9MHz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
-20.0 dBm
(RF) ETSI EN 300220 ¥3.1.1 TX LIMIT
1
X
-70
-120
1000.000 1900.00 2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 8200.00 10000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over

MHz dBm dB dBm dBm dB Detector

1 * 1739.996 -82.74 4519 -37.55 -30.00 -7.55 peak

Emission Level= Read Level+ Correct Factor

IB-RF-075-1. 0
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Vertical
Test Mode: TX Mode (869.9MHz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
-20.0 dBm
(RF) ETSI EN 300220 ¥3.1.1 TX LIMIT
]
-70
-120
1000.000 1900.00 2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 8200.00 10000.00 MHz
Reading Correct Measure-
No. MK. Freq. Level Factor ment Limit Over
MHz dBm dB dBm dBm dB Detector
1 * 0 1739.832 -80.19 43.35 -36.84 -30.00 -6.84 peak
Emission Level= Read Level+ Correct Factor

IB-RF-075-1. 0
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Horizontal
Test Mode: RX Mode (863.1MHz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
-20.0 dBm
(RF) ETSI EN 300220 ¥3.1.1 RX LIMIT
1
X
-70
-120
1000.000 1900.00 2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 8200.00 10000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over

MHz dBm dB dBm dBm dB Detector

1 * 0 2150.215 -102.79 43.18 -59.61 -47.00 -12.61 peak

Emission Level= Read Level+ Correct Factor

IB-RF-075-1. 0
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Vertical
Test Mode: RX Mode (863.1MHz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
-20.0 dBm
(RF) ETSI EN 300220 ¥3.1.1 RX LIMIT
1
X
-70
-120
1000.000 13500.00 2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 8200.00 10000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over

MHz dBm dB dBm dBm dB Detector

1% 1846.215 -101.14 4556 -55.58  -47.00 -8.58 peak

Emission Level= Read Level+ Correct Factor

IB-RF-075-1. 0
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Horizontal
Test Mode: RX Mode (866.3MHZz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
-20.0 dBm
(RF) ETSI EN 300220 ¥3.1.1 RX LIMIT
X
-70
-120
1000.000 13900.00 2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 8200.00 10000.00 MHz
Reading Correct Measure-
No. MK. Freq. Level Factor ment Limit Over

MHz dBm dB dBm dBm dB Detector

1 * 2658.335 -104.81 47.49 -57.32  -47.00 -10.32 peak

Emission Level= Read Level+ Correct Factor

IB-RF-075-1. 0
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Vertical
Test Mode: RX Mode (866.3MHZz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
-20.0 dBm
(RF) ETSI EN 300220 ¥3.1.1 BRX LIMIT
X
-70
-120
1000.000 1900.00 2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 8200.00 10000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over

MHz dBm dB dBm dBm dB Detector

1 1523237 -100.93 44.09 -56.84  -47.00 -9.84 peak

Emission Level= Read Level+ Correct Factor

IB-RF-075-1. 0
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Horizontal
Test Mode: RX Mode (869.9MHz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
-20.0 dBm
(RF) ETSI EN 300220 ¥3.1.1 RX LIMIT
1
X
-70
-120
1000.000 1900.00 2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 8200.00 10000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBm dB dBm dBm dB Detector
1 *1847.248  -97.31 41.84 -55.47 -47.00 -8.47 peak
Emission Level= Read Level+ Correct Factor

IB-RF-075-1. 0
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Temperature: 24.6C Relative Humidity: | 53%
Test Voltage: AC 230V/50Hz
Ant. Pol. Vertical
Test Mode: RX Mode (869.9MHz)
Remark: No report for the emission which more than 20 dB below the
) prescribed limit. Only showed test data of the worst mode
-20.0 dBm
(RF) ETSI EN 300220 ¥3.1.1 RX LIMIT
x
-70
-120
1000.000 1900.00 2800.00 3700.00 4600.00 5500.00 6400.00 7300.00 8200.00 10000.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBm dB dBm dBm dB Detector
1 *1963.584 -101.69 44.85 -56.84 -47.00 -9.84 peak
Emission Level= Read Level+ Correct Factor

IB-RF-075-1. 0
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Attachment B-- Effective Radiated Power

Test Mode : TX Mode 863.1MHz
N ERP Power
Test Conditions (dBm)
Nnom (°C) [ 25.0 (Vnom (V) | 5.0 13.66
Limits 25mW(14dBm)
Result PASS
Test Mode : TX Mode 866.3MHz
h 3 ERP Power
Test Conditions (dBm)
Nnom (°C) | 25.0 |[Vnom (V) | 5.0 13.83
Limits 25mW(14dBm)
Result PASS
Test Mode : TX Mode 869.9MHz
. ERP Power
Test Conditions (dBm)
Nnom (°C) | 25.0 |Vnom (V) | 5.0 13.77
Limits 25mW(14dBm)
Result PASS

IB-RF-075-1. 0
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Attachment C—Duty Cycle

Temperature : 26°C Relative Humidity : 60%
Pressure : 1010 hPa Test Voltage : DC 5V
Test Mode : TX Mode
Blocking Signal Test(Category 2)
Transmit On Limit
Frequency Time Duty Cycle (dB) Result
863.1 MHz 3.875ms 0.091% 0.1% Pass
Test Plot
'_'. arker A -
0 875000000
B O dB
Delta
) -"; er A i
o 4.250000000
8/ -0.599 dB
Delta
Note: The duty cycle is calculated as follow:
Duty cycle= Transmit On time (ms)/4.25(s)=Duty Cycle.

IB-RF-075-1. 0
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Temperature : 26°C Relative Humidity : 60%
Pressure : 1010 hPa Test Voltage : DC 5V
Test Mode : TX Mode
Blocking Signal Test(Category 2)
Transmit On Limit
Frequency Time Duty Cycle (dB) Result
866.3MHz 3.9ms 0.090% 1% Pass
Test Plot

Ref 20 dBm
Peak
Log

Atten 30 dB

Marker A ‘

10 3.900000000 ms
a8/ -0.81 dB

Center 866.3 MHz
Res BW 3 MHz

Ref 20 dBm

VBW 3 MHz

Atten 30 dB

ker A
25000000 s

Center 866.3 MHz
Res BW 3 MHz

w1 52
S3 FS
AA

Peak r
).394 dB

VBW 3 MHz

Span 0 Hz
Sweep 10 ms (401 pts)

Span 0 Hz
Sweep 10 s (401 pts)

Note: The duty cycle is calculated as follow:
Duty cycle= Transmit On time (ms)/4.325(s) =Duty Cycle.

IB-RF-075-1. 0
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Temperature : 26°C Relative Humidity : 60%
Pressure : 1010 hPa Test Voltage : DC 5V
Test Mode : TX Mode
Blocking Signal Test(Category 2)
Transmit On Limit
Frequency Time Duty Cycle (dB) Result
869.9MHz 7.125ms 0.178% 1% Pass
Test Plot

i

10

Ref 20 dBm
Marker A
7.125000000 ms
-0.046 d

Peak
Log

dB/

Ref 20 dBm
Peak

Agilent  23:15:46 May 27, 2022

Atten 30 dB

Center 869.9 MHz
Res BW 3 MHz

VBW 3 MHz

Atten 30 dB
rker A
S

Center 869.9 MHz
Res BW 3 MHz

VBW 3 MHz

Mkr1 A 7.125 ms
-0.046 dB

Span 0 Hz
Sweep 10 ms (401 pts)

Span 0 Hz
Sweep 10 s (401 pts)

I Marker

Select Marker

2 3

Delta Pair
(Tracking Ref)

Note: The duty cycle is calculated as follow:
Duty cycle= Transmit On time (ms)/4(s)=Duty Cycle.

TB-RF-075-1. 0
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Attachment D-- Occupied Bandwidth

Modulated Signal Test

Centre Frequency Occupied Channel Bandwidth Maximum Occupied Bandwidth Result
(MHz) (KHz) (KHz)

863.1 134.3785 / Pass

866.3 131.8995 / Pass

869.9 132.5252 / Pass

IB-RF-075-1. 0
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Ref 30 dBm
#Peak

Center 863.1 MHz
#Res BW 10 kHz

Occupied Bandwidth
134.3785 kHz

-701.825 Hz
171.141 kHz

#VBW 30 kHz

Occ BW % Pwr
x dB

Transmit Freq Error
x dB Bandwidth

RBW 10.00000000 kHz

Ref 20 dBm Atten 30 dB

#Peak

Center 866.3 MHz
#Res BW 10 kHz
Occupied Bandwidth
131.8995 kHz

674.071 Hz
169.225 kHz

#VBW 30 kHz

Transmit Freq Error
x dB Bandwidth

Ref 20 dBm Atten 30 dB

#Peak

Log
10
B M\Aj i

Center 869.9 MHz
#Res BW 10 kHz
Occupied Bandwidth
132.5252 kHz

179.824 Hz
168.418 kHz

#VBW 30 kHz

Transmit Freq Error
x dB Bandwidth

Remark: the plot only show the worst case.

Occ BW % Pwr
x dB

Occ BW % Pwr
x dB

Center Freq
863.100050 MHz

Span 500 kHz
Sweep 7.433 ms (401 pts)

99.00 %
-26.00 dB

Span 500 kHz
Sweep 7.433 ms (401 pts)

99.00 %
-26.00 dB

Center Freq
869.900000 MHz

Span 500 kHz
Sweep 7.433 ms (401 pts)

99.00 %
-26.00 dB

IB-RF-075-1. 0
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Attachment E--Tx Out of Band Emissions

Test Mode :

TX Mode 863.1MHz

record the report

Note: All test modes were carried out for all operation modes, the worst test data(TN TN) is

Operating Channel with reference BW

Tnom, Vnom

Center Freq
863.100000 MHz

Operational Frequency Band with reference BW

Tnom, Vnom

Ref 20 dB Atte 0dB
A
g
010
0g

Q 7A —
0 o [U.4U00U0UU

Max Hold

IB-RF-075-1. 0
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Test Mode :

TX Mode 866.3MHz

record the report

Note: All test modes were carried out for all operation modes, the worst test data(TN TN) is

Operating Channel with reference BW

Tnom, Vnom

401 p

Center Freq
866.300000 MHz

Operational Frequency Band with reference BW

Tnom, Vnom

0dB
A
g
010
0g

Q 7A —
0 o [U.4U00U0UU

op 870.4

401 p

Max Hold

IB-RF-075-1. 0
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Test Mode :

TX Mode 869.9MHz

record the report

Note: All test modes were carried out for all operation modes, the worst test data(TN TN) is

Operating Channel with reference BW

Tnom, Vnom

401 p

Center Freq
869.900000 MHz

Operational Frequency Band with reference BW

Tnom, Vnom

0dB
A
g
010
0g

Q 7A —
0 o [U.4U00U0UU

op 870.4

401 p

Stop Freq
870.400000 MHz

IB-RF-075-1. 0
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Attachment F--Transient Power
Test Mode : Transmitting
Test Channel Transient power Transient power
(MH2) (dBm (dBm)
Absolute offset from centre
; <400 kHz > 400 kHz <400 kHz > 400 kHz
requency
863.1 -47.64 -48.32 0 -27
866.3 -48.12 -47.04 0 -27
869.9 -46.03 -48.17 0 -27
Text result (pass/fail) Pass

IB-RF-075-1. 0
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Attachment G-- Blocking
Temperature : 26°C Relative Humidity : 40%
Pressure : 1010 hPa Test Voltage : DC 5V
Test Mode : Receive Mode (863.1MHz)
Blocking Signal Test(Category 2)
Frequency offset Blockin%d%i?nal 5 Izggl)t Result
+2 MHz -64.33 2-69 Pass
-2 MHz -63.31 2-69 Pass
+10 MHz -30.74 2-44 Pass
-10 MHz -31.34 2-44 Pass
+46 MHz -26.52 2-44 Pass
-46 MHz -27.04 2-44 Pass
Note:
Criteria for blocking: Unwanted signal injected and monitoring the EUT whether can still work
as intended.
Temperature : 26°C Relative Humidity : 40%
Pressure : 1010 hPa Test Voltage : DC 5V
Test Mode : Receive Mode (866.3MHz)

Blocking Signal Test(Category 2)

Frequency offset Blockinggdsl?j?nal B-A Izldng')t Result
+2 MHz -64.21 2-69 Pass
-2 MHz -62.35 2-69 Pass
+10 MHz -30.12 2-44 Pass
-10 MHz -31.72 2-44 Pass
+46 MHz -25.35 2-44 Pass
-46 MHz -26.42 2-44 Pass

Note:

as intended.

Criteria for blocking: Unwanted signal injected and monitoring the EUT whether can still work

TB-RF-075-1. 0
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Temperature : 26°C Relative Humidity : 40%
Pressure : 1010 hPa Test Voltage : DC 5V
Test Mode : Receive Mode (869.9MHz)
Blocking Signal Test(Category 2)
Frequency offset Blockin%d?;?nal 2 Izélné')t Result
+2 MHz -65.37 2-69 Pass
-2 MHz -65.25 2-69 Pass
+10 MHz -33.46 2-44 Pass
-10 MHz -3817 2-44 Pass
+46 MHz -27.41 2-44 Pass
-46 MHz -26.35 2-44 Pass

Note:

as intended.

Criteria for blocking: Unwanted signal injected and monitoring the EUT whether can still work

IB-RF-075-1. 0




