Ea CTC Laboratories, Inc.

2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District,

Shenzhen, Guangdong, China

Tel: +86-755- 27521059 Fax: +86-755- 27521011 Http://www.sz-ctc.org.cn

Date of receipt of test sample...:

Date of testing......................

Report NO. ..ccooveeviiiiiiiiieeees . CTC20222108E03

Applicant ..., . Fanvil Technology Co., LTD.

AdAress.....covvviiiiiiiiien,

Manufacturer...........cccocooeevienenne. . Fanvil Technology Co., LTD.

AdAress. .....cooeveeeieeeee,

... IP Phone

N

.1 X303W

Product Name ..........cccoocvneeennen
Trade Mark ........ccccoeveviiiniennnenn.
Model/Type reference.................
Listed Model(S) .....ccvvveeveeeeiiinnnee. : X301W

Standard ........ccoeeveeviiiieniie :  ETSIEN 300 328 vV2.2.2: 2019-07

TEST REPORT

10/F Block A, Dualshine Global Science Innovation Center,
Honglang North 2nd Road, Bao'an District, Shenzhen, China

10/F Block A, Dualshine Global Science Innovation Center,
Honglang North 2nd Road, Bao'an District, Shenzhen, China

Sep. 15, 2022

Sep. 16, 2022 ~ Oct. 10, 2022 and
Nov. 25, 2022 ~ Dec. 13, 2022

(Printed name+signature)
Supervised by:
(Printed name+signature)

Approved by:
(Printed name+signature)

Date of issue..........ccoevvnninnld Dec. 14, 2022
Result.......coooiiiiii PASS
Compiled by:

Terry Su 7&,’? é’{’”

Eric Zhang

Totti Zhao

Testing Laboratory Name........... . CTC Laboratories, Inc.

AdAress ...,

2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan
High-Tech Park, Longhua District, Shenzhen, Guangdong, China

This test report may be duplicated completely for legal use with the approval of the applicant. It should
not be reproduced except in full, without the written approval of our laboratory. The client should not use
it to claim product endorsement by CTC. The test results in the report only apply to the tested sample.
The test report shall be invalid without all the signatures of testing engineers, reviewer and approver.
Any objections must be raised to CTC within 15 days since the date when the report is received. It will
not be taken into consideration beyond this limit. The test report merely correspond to the test sample.




1.

4,

Ga Page 2 of 64 Report No.: CTC20222108E03

Table of Contents Page
TEST SUIMIIVIARY ... euieiieeiteecenireecraceecrasseassessenssesssassssssssssassssssssssssssssssssssssssssssssssssssssssasssnssasssnsssnssnssasssnsesnssns 3
1.1. TEST STANDARDS ... ettttuiertteterettterettteesssnreesssseessssaeessssaeessssnsersssnsessssssessssnnesssssesssssneessssneeesssnnserssnnsaseesssneersnnnns 3
1.2 REPORT VERSION ...eevvttuuuueeeeeereeetssseeeeeeeseesssssnaeeeesssssssssneseessssssssssnsssesssssssssnsseesssssssssssnseeseesssessssnnnseenseeseessssnnsnnns 3
1.3. TEST DESCRIPTION «.tvvtuiererutereruteressesessssueeessssesssssneessssssesssssnsessssnsessssssessssssessssssesssssnesssssneessssneeersssnsessssssseeersnnns 3
1.4. B I = I Y 1 2R 4
1.5. IMEASUREMENT UNCERTAINTY evtttuuieeeeerreersssueeseeeeeesssssnieeeeessssssssneseesssssssssmnssesssssssssnnseeessssssssssmseesssssssssssneeseesseees 4
1.6. ENVIRONMENTAL CONDITIONS ..vvutttntrttersnteesnersneessneessessnsessseessnssssesssnsessnssssesssnsesssssssessesssnsssseesssesssnesssneessnsesnessen 5
GENERAL INFORMATION. ... cctteeteeerenetncrencracencressesssessesssasesassssessssssssesssssssssssssssssassssssasessssasssnssssssasssnssssssnssns 6
2.1. CLIENT INFORMATION ..etttuntiteruterettnserestseesssueessssneessssnsesssnnsessssnsessssssesssssseessssnsessssnssssssneesssssesessssesesssnnseesesssnneenes 6
2.2. GENERAL DESCRIPTION OF EUT ortiiiiiiiiiiiiiiii et e et e e eete e e et e e s et e e e esbeessabaeesabassesabanesessnsessssnseessnnneeerssnneersrnnns 6
2.3. ACCESSORY EQUIPMENT INFORMATION. .. ceevttuuruueeteeterrertssnieeeeesssesssssneeeeesssssssssneseesssssssssnsseessssssssssmseessssssssssnneeeens 9
2.4, IMEASUREMENT INSTRUMENTS LIST 1uuuiiiutueiititeieitiiitetetiteeerueeesssneessssneesssseeessssneesssssnsersssntesssseessssseesssneeesssnnsenns 10
TEST ITEM AND RESULTS ......ouiiitiittiteeteceencteseeceessesssascsessescsassssssasssssssssssssssssasssnssasssassssssasssassssssasssnssasssnnes 11
3.1. RF OUTPUT POWER...........
3.2. POWER SPECTRAL DENSITY
3.3. DUTY CYCLE, TX-SEQUENCE, TX-GAP
3.4. MEDIUM UTILISATION (MU) FACTOR
3.5. OCCUPIED CHANNEL BANDWIDTH. ....cevvttttuueeeeeerreerstuneeeeeesersssssnaeeeesssssssssneesesssssssssnnsseeesssssssssnmsessessssssssnsneesessseens
3.6. TRANSMITTER UNWANTED EMISSIONS IN THE OUT-OF-BAND DOMAIN ....cvvvunierirtnnerrennneerssnieerssneessssieeesssneeesssnseesssnaneens 25
3.7. TRANSMITTER UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN-CONDUCTED MEASUREMENTS ...evvueneeeeerrrernrnneeeeeerennnnns 30
3.8. TRANSMITTER UNWANTED EMISSIONS IN THE SPURIOUS DOMAIN-RADIATED MEASUREMENTS ..cvvvvvvrneeeeerreeerrnnieeeesseennnns 32
3.9. RECEIVER SPURIOUS EMISSIONS-CONDUCTED MEASUREMENTS .uuuitvvueeereteeererneererueessssneesessnseesssneeesssneeessssesessssneerses 41
3.10. RECEIVER SPURIOUS EMISSIONS-RADIATED MEASUREMENTS ...ccevvverrrineeeeeerrrerrssnineeeesressssnnneeeeessessssmneeseessssesssmneseessnes 43
0 I R V0 7Y - 1 1V i RS 52
3.12.  RECEIVER BLOCKING ...cevvtutteeieeeeteettitieieeeeeeeettaunieeeeeessessssnaaseesssessssnnnsseessssssssnnsnseesessssssssnnneseesssssssssnneeeeenseeeeseeens 61
EUT TEST PHOTOS ... cuctuiieiieienireeteiteeceeseeceascesssescssssssssassessssssensssssssssssssassssssssesassssssssssnssssssnssssssnsssnssassansans 64

CTC Laboratories, Inc.

2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China

Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
For anti-fake verification, please visit the official website of Certification and
Accreditation Administration of the People’s Republic of China : http://yz.cnca.cn



E a Page 3 of 64 Report No.: CTC20222108E03

1. TEST SUMMARY
1.1. Test Standards

The tests were performed according to following standards:

ETSI EN 300 328 V2.2.2 (2019-07) —Wideband transmission systems; Data transmission equipment
operating in the 2.4 GHz ISM band and using wide band modulation techniques; Harmonised Standard for
access to radio spectrum

1.2. Report version

Revised No. Date of issue Description

01 Dec. 14, 2022 Original

Note: Add AC/DC Adapter, add tests Transmitter unwanted emissions in the spurious domain (30-1000MHz)
and Receiver spurious emissions (30-1000MHz), Other test data copy the original report. This is a report
base on CTC20221707E05.

1.3. Test Description

Radio Spectrum Matter (RSM) Part of Transmitter

Test Item Test require Result Test Engineer
Maximum transmit power clause 4.3.2.2 Pass Alicia Liu
Power Spectral Density clause 4.3.2.3 Pass Alicia Liu
Duty Cycle, Tx-sequence, Tx-gap clause 4.3.2.4 N/A N/A
Medium Ultilisation (MU) factor clause 4.3.2.5 N/A N/A
Adaptivity clause 4.3.2.6 Pass Alicia Liu
Occupied Channel Bandwidth clause 4.3.2.7 Pass Alicia Liu

Transmitter unwanted emissions in the

out-of-band domain clause 4.3.2.8 Pass Alicia Liu

Transmitter unwanted emissions in the

; . clause 4.3.2.9 Pass Alicia Liu
spurious domain

Radio Spectrum Matter (RSM) Part of Receiver

Test Item Test require Result Test Engineer
Receiver spurious emissions clause 4.3.2.10 Pass Alicia Liu
Receiver Blocking clause 4.3.2.11 Pass Alicia Liu
Geo-location capability clause 4.3.2.12 N/A N/A

Note: 1.The measurement uncertainty is not included in the test result.

2. “N/A”: means this test item is not applicable for this device according to the technology
characteristic of device.
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1.4. Test Facility

Address of the report laboratory

CTC Laboratories, Inc.
Add: 2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District,
Shenzhen, Guangdong, China

Laboratory accreditation
The test facility is recognized, certified, or accredited by the following organizations:

A2LA-Lab Cert. No.: 4340.01

CTC Laboratories, Inc. EMC Laboratory has been accredited by A2LA for technical competence in the
field of electrical testing, and proved to be in compliance with ISO/IEC 17025:2017 General Requirements
for the Competence of Testing and Calibration Laboratories and any additional program requirements in th
e identified field of testing.

Industry Canada (Registration No.: 9783A, CAB Identifier: CN0029)
CTC Laboratories, Inc. EMC Laboratory has been registered by Certification and Engineer Bureau of Indus
try Canada for the performance of with Registration NO.: 9783A on Jan, 2016.

FCC (Registration No.: 951311, Designation Number CN1208)

CTC Laboratories, Inc. EMC Laboratory has been registered and fully described in a report filed with the (F
CC) Federal Communications Commission. The acceptance letter from the FCC is maintained inour files.
Registration 951311, Aug 26, 2017.

1.5. Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to TR-100028-01" Electromagnetic
compatibility and Radio spectrum Matters (ERM);Uncertainties in the measurement of mobile radio
equipment characteristics; Part 1” and TR-100028-02 “Electromagnetic compatibility and Radio spectrum
Matters (ERM);Uncertainties in the measurement of mobile radio equipment characteristics; Part 2 “ and is
documented in the CTC Laboratories, Inc. quality system acc. to DIN EN ISO/IEC 17025. Furthermore,
component and process variability of devices similar to that tested may result in additional deviation. The
manufacturer has the sole responsibility of continued compliance of the device.

Below is the best measurement capability for CTC Laboratories, Inc.
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Test Items Measurement Uncertainty Notes

Maximum transmit power 1+1.5dB (1
Power Spectral Density +1.5dB (1)
Duty Cycle, Tx-sequence, Tx-gap 5% (1)
Accumulated Transmit Time, Frequency Occupation and

Hopping Sequence 5% (1)
Hopping Frequency Separation 5% (1)
Medium Utilisation (MU) factor 5% (1)
Adaptively 5% )
Occupied Channel Bandwidth 5% (1)
Transmitter unwanted emissions in the out-of-band domain +2.8dB (1)
Transmitter unwanted emissions in the spurious domain +2.8dB (1)
Receiver spurious emissions 1+2.8dB (1)
Receiver Blocking +2.8dB (1)

Note (1): This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=1.96.

1.6. Environmental conditions

Temperature | 25 °C
Normal r?frlr?i?j\i/te 55 %
Condition y
The equipment shall be the nominal voltage for which the equipment was
Voltage :
designed.
T Measurements shall be made over the extremes of the operating
emperature
Extreme temperature range as declared by the manufacturer
Condition Measurements shall be made over the extremes of the operating voltage
Voltage
range as declared by the manufacturer
Normal Condition Tn=Normal Temperature | 25 °C
. T =Lower Temperature 0°C
Extreme Condition -
Ty=Higher Temperature | 45°C

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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2. GENERAL INFORMATION

2.1. Client Information

Applicant: Fanvil Technology Co., LTD.

Address: 10/F Block A, Dualshine Global Science Innovation Center, Honglang North
2nd Road, Bao'an District, Shenzhen, China

Manufacturer: Fanvil Technology Co., LTD.

Address: 10/F Block A, Dualshine Global Science Innovation Center, Honglang North

2nd Road, Bao'an District, Shenzhen, China

2.2. General Description of EUT

Product Name: IP Phone
Trade Mark: Fa_n\T“
Model/Type reference: X303W
Listed Model(s): X301W

Model Different:

All these models are identical in the same PCB, layout and electrical circuit,
The difference is that:

Color screens: X303W

Black and white screens: X301W

Screens size 240*320: X303W

Screens size 128*48: X301W

Power supply:

5Vdc/1A from AC/DC Adapter
48Vdc/0.3A from POE

Adapter 1 Model:

TPA-97H050100VWO1
Input: 100-240V~ 50/60Hz 0.15A
Output: 5Vdc/1A

Adapter 2 Model:

GQ07-050100-DG
Input: 100-240V~ 50/60Hz 0.3A
Output: 5Vdc/1A

Adapter 3 Model:

TPA-185B050100BUO1
Input: 100-240V~ 50/60Hz 0.2A
Output: 5Vdc/1A

Hardware version: /

Software version: /

Antenna type: FPC Antenna

Antenna gain: 4.3dBi Max

Technical index for WIFI

Supported type: [X1802.11b X1802.11g [X1802.11n(HT20) | [X|802.11n(HT40)

Modulation:

DSSS for 802.11b
OFDM for 802.119/802.11n(HT20)/802.11n(HT40)

Operation frequency:

2412MHz~2472MHz for 802.11b/802.119/802.11n(HT20)
2422MHz~2462MHz for 802.11n(HT40)

Channel number:

13 for 802.11b/802.119/802.11n(HT20)

CTC Laboratories, Inc.

2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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9 for 802.11n(HT40)

Channel separation: 5MHz
Test frequency: CHO01/03: ) CH11/13:
2412M/2422MHz CHO7: 2442MHz 5 460M/2472MHz
Modulation: [l FHSS X] Other forms of modulation
Type of Equipment: X Stand-alone [l Combined Equipment
[] Plug-in radio device [ ] Other
Adaptive / non-adaptive [] Non-adaptive Equipment
equipment: [X] Adaptive Equipment without the possibility to switch to a non-adaptive
mode
[ 1 Adaptive Equipment which can also operate in a non-adaptive mode
Receiver categories: [{] Adaptive equipment with a maximum RF output power greater than 10
dBm e.i.r.p. shall be considered as receiver category 1 equipment.
[ Non-adaptive equipment with a Medium Utilization (MU) factor greater

than 1 % and less than or equal to 10 % or adaptive equipment with a
maximum RF output power of 10 dBm e.i.r.p. shall be considered as
receiver category 2 equipment.

[

Non-adaptive equipment with a maximum Medium Utilization (MU) factor
of 1 % or adaptive equipment with a maximum RF output power of 0
dBm e.i.r.p. shall be considered as receiver category 3 equipment.

Operating mode:

Single Antenna Equipment

DX Equipment with only 1 antenna

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

[[] SmartAntenna Systems with 2 or more antennas, but operating in
a (legacy) mode where only 1antenna is used.

Smart Antenna Systems - Multiple Antennas without beam forming

[] Single spatial stream / Standard throughput

[] High Throughput (> 1 spatial stream) using Occupied Channel
Bandwidth 1

[] High Throughput (> 1 spatial stream) using Occupied Channel
Bandwidth 2

Smart Antenna Systems - Multiple Antennas with beam forming

[ ] Single spatial stream / Standard throughput

[] High Throughput (> 1 spatial stream) using Occupied Channel
Bandwidth 1

[] High Throughput (> 1 spatial stream) using Occupied Channel
Bandwidth 2

Information is provided by the supplier

[ ]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 Dwell Time: ..............

CTC Laboratories, Inc.

2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
- Tel.: (86)755-27521_59 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
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The Minimum Channel Occupation Time: ..............

XlIn case of adaptive
equipment:

The Channel Occupancy Time implemented by the equipment:../..4.588 ms

X The equipment has implemented an LBT based DAA mechanism
In case of equipment using modulation different from FHSS:

[l The equipment is Frame Based equipment
XI 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

[ ] The equipment has implemented an non-LBT based DAA mechanism

[l The equipment can operate in more than one adaptive mode

[In case of non-adaptive | The maximum RF Output Power (e.i.r.p.): .......... dBm

Equipment

The maximum (corresponding) Duty Cycle: .......... %

XAntennas and transmit | Operating mode 1 (single antenna)

operating modes:

XI Equipment with only 1 antenna

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

[] Smart Antenna Systems with 2 or more antennas, but operating in a
(legacy) mode where only 1 antenna is used.

CTC Laboratories, Inc.

2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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2.3. Accessory Equipment information

Equipment Information

Name Model S/IN Manufacturer
Notebook ThinkBook 14G3 ACL | MP246QDR Lenovo
AC/DC Adapter TPA-97H050100UWO01 | --- TIANYIN
Cable Information

Name Shielded Type Ferrite Core Length

/ / / /

Test Software Information

Name Versions / /
SecureCRT.exe 8.7.1 / /

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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2.4. Measurement Instruments List
Tonscend JS0806-2 Test system
ltem Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 Spectrum Analyzer KEYSIGHT NO020A 100231 Dec. 23, 2022
2 Spectrum Analyzer Rohde & FUV40-N 101331 Mar. 15, 2023
Schwarz
3 _MXG Vector Agilent N5182A | MY47420864 | Dec. 23, 2022
Signal Generator
4 Signal Generator Agilent E8257D MY46521908 Dec. 23, 2022
5 Power Sensor Agilent U2021XA MY5365004 Mar. 15, 2023
6 Power Sensor Agilent U2021XA MY 5365006 Mar. 15, 2023
7 High and low ESPEC MT3035 N/A Mar. 15, 2023
temperature box
8 Wideband Radio Rohde & CMWS500 102414 Dec. 23, 2022
Communication Tester Schwarz
9 300328 v2.2.2 test TONSCEND V2.6 / /
system
Radiated Emission (3m chamber 2)
ltem Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 Trilog-Broadband Schwarzbeck | VULB 9168 | 9168-1013 | Jan. 12,2023
Antenna
2 Horn Antenna Schwarzbeck BBHA 9120D 9120D-647 Dec. 23, 2022
3 Spectrum Analyzer R&S FSU26 100105 Dec. 23, 2022
4 Spectrum Analyzer R&S FSV40-N 101331 Mar. 15, 2023
5 Pre-Amplifier SONOMA 310 186194 Dec. 23, 2022
6 Low Noise Pre-Amplifier EMCI EMCO051835 980075 Dec. 23, 2022
7 Test Receiver R&S ESCI7 100967 Dec. 23, 2022
8 3m chamber 2 Frankonia EE025 / Oct. 23, 2024
Radiated Emission (3m chamber 3)
ltem Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 Trilog-Broadband Schwarzbeck | VULB 9168 | 9168-759 Mar. 30, 2023
ntenna
2 Horn Antenna Schwarzbeck BBHA 9120D | 9120D-647 Dec. 23, 2022
3 Test Receiver Keysight NO038A MY56400071 Dec. 23, 2022
4 Broadband Premplifier | SCHWARZBECK | BBV9743B 259 Dec. 23, 2022
5 M'rowi"rﬁpﬁ‘i;i‘;‘jdba”d SCHWARZBECK | BBV9718C 111 Dec. 23, 2022
6 3m chamber 3 YIHENG EE106 / Sep. 09, 2023

Note: 1. The cable loss has calculated in test result which connection between each test instruments.
2. The Cal. Interval was one year.
3. The Cal. Interval was three year of the chamber

CTC Laboratories, Inc.

2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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3. TEST ITEM AND RESULTS
3.1. RF Output Power
Limit

ETSI EN 300 328 Sub-clause 4.3.2.2.3

1. For adaptive equipment using wide band modulations other than FHSS, the maximum RF output power
shall be 20 dBm

2. The maximum RF output power for non-adaptive equipment shall be declared by the supplier and shall
not exceed 20 dBm. For non-adaptive equipment using wide band modulations other than FHSS, The
maximum RF output power shall be equal to or less than the value declared by the supplier

Test Configuration

JS0806-2 Test System

Temperature Chamber

EUT

Non-Conducted
Table

%

\&Ut'se

w—p Ground Reference Plang e

Test Procedure

Please refer to ETSI EN 300 328 Sub-clause 5.4.2.2.1 for the measurement method.

Test Results

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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Test Condition Test Mode Channel EIRP[dBm] Limit[dBm] Verdict
2412 17.28 20 PASS
802.11b 2442 16.16 20 PASS
2472 16.06 20 PASS
2412 16.28 20 PASS
802.11g 2442 16.00 20 PASS
NTNV 2472 15.84 20 PASS
2412 15.79 20 PASS
802.11n(HT20) 2442 15.43 20 PASS
2472 14.80 20 PASS
2422 14.60 20 PASS
802.11n(HT40) 2442 14.25 20 PASS
2462 13.76 20 PASS
2412 16.99 20 PASS
802.11b 2442 16.35 20 PASS
2472 16.17 20 PASS
2412 16.37 20 PASS
802.11g 2442 15.97 20 PASS
LTNY 2472 15.83 20 PASS
2412 15.80 20 PASS
802.11n(HT20) 2442 15.45 20 PASS
2472 14.71 20 PASS
2422 14.67 20 PASS
802.11n(HT40) 2442 14.62 20 PASS
2462 13.73 20 PASS
2412 17.18 20 PASS
802.11b 2442 16.11 20 PASS
2472 16.10 20 PASS
2412 16.32 20 PASS
802.11g 2442 16.03 20 PASS
2472 15.89 20 PASS

HTNV
2412 15.67 20 PASS
802.11n(HT20) 2442 15.08 20 PASS
2472 14.73 20 PASS
2422 14.60 20 PASS
802.11n(HT40) 2442 14.62 20 PASS
2462 13.69 20 PASS

Note:

1. Measured Power(EIRP) include the cable loss and antenna gain.
2. Test bursts: 14.

CTC Laboratories, Inc.
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3.2. Power Spectral Density

Limit

ETSI EN 300 328 Sub-clause 4.3.2.3.3

For equipment using wide band modulations other than FHSS, the maximum Power Spectral Density is
limited to10 dBm per MHz.

Test Configuration

J50806-2 Test System

Temperature Chamber

EUT

Non-Conducted
Table

s (Ground ReferencePlang e

Test Procedure

Please refer to ETSI EN 300 328 Sub-clause 5.4.3.2.1 for the measurement method.

Test Result
Test Mode Channel PSD[dBm/MHZ] Limit[dBm/MHz] Verdict
2412 9.17 10 PASS
802.11b 2442 7.96 10 PASS
2472 7.85 10 PASS
2412 4.68 10 PASS
802.11g 2442 4.42 10 PASS
2472 4.28 10 PASS
2412 3.97 10 PASS
802.11n(HT20) 2442 3.58 10 PASS
2472 2.95 10 PASS
2422 0.24 10 PASS
802.11n(HT40) 2442 -0.11 10 PASS
2462 -0.82 10 PASS

Note:

1) Measured Power(EIRP) include the cable loss and antenna gain.
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802.11b_2412

Power Spectral Density Measurement

mm Limit(dBm)

s PSD(dBm)

m | evel(dBm)

[wgp] jereq
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VN 4

802.11g_2412

Power Spectral Density Measurement
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802.11n(HT20)_2412

Power Spectral Density Measurement
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802.11n(HT40)_2422

Power Spectral Density Measurement
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3.3. Duty Cycle, Tx-sequence, Tx-gap

Limit

ETSI EN 300 328 V2.2.2 Sub-clause 4.3.1.3.3 & 4.3.2.4.3

1. For non-adaptive FHSS equipment, the Duty Cycle shall be equal to or less than the maximum value
declared by the supplier. In addition, the maximum Tx -sequence time shall be 5 ms while the minimum
Tx-gap time shall be 5 ms.

2. For equipment using wide band modulations other than FHSS, the Duty Cycle shall be equal to or less
than the maximum value declared by the supplier.

The Tx-sequence time shall be equal to or less than 10 ms. The minimum Tx-gap time following a
Tx-sequence shall be equal to the duration of that proceeding Tx-sequence with a minimum of 3,5 ms.

Test Configuration

JS0806-2 Test System

Temperature Chamber

EUT

Non-Conducted
Table

e (Ground Reference Plang s

Test Procedure

Please refer to ETSI EN 300 328 Sub-clause 5.4.2.2.1.3 for the measurement method.

Test Results

Not applicable to this device which was adaptive equipment and cannot operate in a non-adaptive mode.
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3.4. Medium Utilisation (MU) factor

Limit

ETSI EN 300 328 V2.2.2 Sub-clause 4.3.1.6.3&4.3.2.5.3
The maximum Medium Ultilisation factor for non-adaptive equipment shall be 10 %.

Test Configuration

J50806-2 Test System

Temperature Chamber

EUT

Non-Conducted
Table

e Ground ReferencePlang ==

Test Procedure

Please refer to ETSI EN 300 328 Sub-clause 5.4.2.2.1.4 for the measurement method.

Test Results

Not applicable to this device which cannot operation in a non-adaptive mode.
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Occupied Channel Bandwidth

ETSI EN 300 328 Sub-clause 4.3.2.7.3
1. The Occupied Channel Bandwidth shall fall completely within the band given in the band 2,4 GHz to

2,4835 GHz.

Report No.: CTC20222108E03

2. In addition, for non-adaptive equipment using wide band modulations other than FHSS and with e.i.r.p
greater than10 dBm, the occupied channel bandwidth shall be less than 20 MHz.

Test Configuration

Test Procedure

J50806-2 Test System

o

EE
0 oo

EUT

Temperature Chamber

Non-Conducted
Table

w—p Ground ReferancePlang e

Please refer to ETSI EN 300 328 Sub-clause 5.4.7.2.1 for the measurement method.

Test Result
Test Mode Channel OCB[MHZ] FL[MHZ] FH[MHZz] Limit[MHZz] Verdict
2412 13.448 2405.3005 | 2418.7485 2400 to 2483.5 PASS
802.11b 2442 13.487 2435.1998 | 2448.6868 2400 to 2483.5 PASS
2472 13.514 2465.1793 | 2478.6933 2400 to 2483.5 PASS
2412 16.559 2403.7171 | 2420.2761 2400 to 2483.5 PASS
802.11g 2442 16.582 2433.6776 | 2450.2596 2400 to 2483.5 PASS
2472 16.579 2463.6796 | 2480.2586 2400 to 2483.5 PASS
2412 17.705 2403.1436 | 2420.8486 2400 to 2483.5 PASS
802.11n(HT20) 2442 17.742 2433.0988 | 2450.8408 2400 to 2483.5 PASS
2472 17.726 2463.1074 | 2480.8334 2400 to 2483.5 PASS
2422 36.180 2403.8345 | 2440.0145 2400 to 2483.5 PASS
802.11n(HT40) 2442 36.325 2423.7201 | 2460.0451 2400 to 2483.5 PASS
2462 36.262 2443.7842 | 2480.0462 2400 to 2483.5 PASS
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802.11b_2412

g,lm Spectrum Anshizer - Decupied BW

Cnnlnr Freq 2.412000000 GHz

FIFGain:L ow

—+- Trig:Free Run

T
leorfnﬂ 2412000000 GHz

AvglHold: 10010
BAten: 30 0B

[0 42-35 P4 Sop %5, 20002

Radie Std: None Frequeney

Radio Device: BTS

Reef Offset 2202 dB
Ref 20.00 dEBm

Center 2412 GHz
: #VBW 1.3 MHz

Occupied Bandwidth
13.448 MHz

24.510 kHz
17.26 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

802.11b_2442

g,lm Spectrum Anshizer - Decupied BW

Y
Cnnlnr Freq 2.442000000 GHz

FIFGain:L ow

leorfnﬂ 2442000000 GHz
—+- Trig:Free Run AvglHald: 1010
BArten: 30 dB

Radio Std: Nona Frequeney

Radio Device: BTS
Reef Offset 2202 dB

#VBW 1.3 MHz
Occupied Bandwidth
13.487 MHz

-56.739 kHz
17.28 MHz

Total Power 21.6 dBm

Transmit Freq Error OBW Power

x dB

99.00 %

x dB Bandwidth -26.00 dB

STATUS

802.11b_2472

hglm("‘-eﬂ.nlnhnlfxﬂ Decupied BW
leorfnﬂ 2AT200000 GH:

—+- Trig:Free Run AvglHold: 10010
#Aten; 30 48

Cnnlnr Freg 2. 4:2000000 GHz

FIFGain:L ow

Frequency

Fef Offset 2202 dB
Ref 20.00 dBm

Center 2472 GHz
: #VBW 1.3 MHz

Occupied Bandwidth
13.514 MHz

-63.694 kHz
17.30 MHz

Total Power 21.7 dBm

Transmit Freq Error OBW Power

x dB

99.00 %

x dB Bandwidth -26.00 dB
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802.11g_2412

Agilent Spectrum Anshyzer - Docupied BW

Ref 20.00 dBm

C?nlnr 2412 GHz

Occupied Bandwidth

Y,

#VBW 1.3 MHz

Total Power

16.559 MHz

Transmit Freq Error
x dB Bandwidth

-3.439 kHz
198.82 MHz

OBW Power
x dB

Frequency

22.8 dBm

99.00 %
-26.00 dB

802.11g_2442

FIFGain:L ow

Fef Offset 2202 dB
Ref 20.00 dBm

Occupied Bandwidth

T
leorfnﬂ 2442000000 GHz

—+- Trig:Free Run AvglHald: 1010
BArten: 30 dB

#VBW 1.3 MHz

Total Power

16.582 MHz

Transmit Freq Error
x dB Bandwidth

-31.374 kHz
18.85 MHz

OBW Power
x dB

Frequency

21.3 dBm

99.00 %
-26.00 dB

STATUS

802.11g_2472

FIFGain:L ow

Fef Offset 2202 dB
Ref 20.00 dBm

C?nlnr 2472 GHz

Occupied Bandwidth

T
leorfnﬂ 2472000000 GHz

—+- Trig:Free Run AvglHald: 1010
BArten: 30 dB

#VBW 1.3 MHz

Total Power

16.579 MHz

[0 27:47 P Sop 5, 20002

Radie Std: None Frequeney

Radio Device: BTS

Transmit Freq Error
x dB Bandwidth

-30.916 kHz
18.83 MHz

OBW Power
x dB

99.00 %
-26.00 dB

FTATUS
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802.11n(HT20)_2412

Agilent Spectrum Anshyzer - Docupied BW

Ref 20.00 dBm

C?nlnr 2412 GHz

Occupied Bandwidth

Frequency

#VBW 1.3 MHz

Total Power 22.3 dBm

17.705 MHz

Transmit Freq Error
x dB Bandwidth

-3.952 kHz
20.43 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Center Freq 2.442000000 GHz

FIFGain:L ow

Fef Offset 2202 dB
Ref 20.00 dBm

Occupied Bandwidth

heLIGH OFF 554 25 P S 29, 20122

Canter Frag: 2442000000 GHz Radio Std: N Frequency
—+- Trig:Free Run AvglHold: 10010

BAten: 30 0B

#VBW 1.3 MHz

Total Power 20.7 dBm

17.742 MHz

Transmit Freq Error
x dB Bandwidth

-30.178 kHz
20.65 MHz

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

802.11n(HT20)_2472

FIFGain:L ow

Fef Offset 2202 dB
Ref 20.00 dBm

C?nlnr 2472 GHz

Occupied Bandwidth

T
leorfnﬂ 2472000000 GHz

—+- Trig:Free Run AvglHald: 1010
BArten: 30 dB

7 3402 P4l Sop 5, 20002

Radie Std: Nons Frequeney

Radio Device: BTS

#VBW 1.3 MHz

Total Power 5dBm

17.726 MHz

Transmit Freq Error
x dB Bandwidth

-29.604 kHz
20.48 MHz

OBW Power
x dB

99.00 %
-26.00 dB

FTATUS
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802.11n(HT40)_2422

Agilent Spectrum Anshyzer - Docupied BW

DI OFE|07ASS0PM S 2%, 2022
Radie Std: None Frequeney

Radio Device: BTS

Ref 20.00 dBm

C?nlnr 2422 GHz
#VEBW 3 MHz

Occupied Bandwidth Total Power 20.8 dBm
36.180 MHz

Transmit Freq Error -75.521 kHz OBW Power 99,00 %
x dB Bandwidth 38.53 MHz x dB -26.00 dB

£l LGN OFF Q5045 P Sop 25, 082
Canter Fraq: 2442000000 GHz Radio Std: My Frequency
s~ Trig:Frae Run AvgiHold: 1010
FIFGain:L ow BAten: 30 0B Radio Device: BTS

Fef Offset 2202 dB
Ref 20.00 dBm

#VEBW 3 MHz
Occupied Bandwidth Total Power 20.2 dBm
36.325 MHz

Transmit Freq Error -117.44 kHz OBW Power 99,00 %
x dB Bandwidth 38.88 MHz x dB -26.00 dB

(== STATUE

802.11n(HT40)_2462

D ALIGH OFF 065:42-20 P S 253, 2022
leorFm 2462000000 GHz Radie Std: Nona Frequency
—+- Trig:Free Run AvglHald: 1010
HFGainlow  #Atten: 30 6B Radio Device: BTS

Fef Offset 2202 dB
Ref 20.00 dBm

C?nlnr 2462 GHz
#VEBW 3 MHz

Occupied Bandwidth Total Power 19.3 dBm
36.262 MHz

Transmit Freq Error -84.796 kHz OBW Power 99,00 %
x dB Bandwidth 38.67 MHz x dB -26.00 dB

= STATLS

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
Tel.: (86)755 27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
; = For anti-fake verification, please visit the official website of Certification and
Accreditation Administration of the People’s Republic of China : http://yz.cnca.cn




GB Page 25 of 64 Report No.: CTC20222108E03

3.6. Transmitter unwanted emissions in the out-of-band domain

Limit

ETSI EN 300 328 V2.2.2 Sub-clause 4.3.1.9.3&4.3.2.8.3
The transmitter unwanted emissions in the out-of-band domain but outside the allocated band, shall not
exceed the values provided by the mask in figure 1.

(L
7

Spunous Domain Out Of Band Domain [00B) Allocated Band Out Of Band Domain {O08) Spurious Domain

A

o

2400 MHz - 2BW 2 400 MHz - BW 2400 MHz 24835MHz 2483 5MHz+ BW 24835 MHz + 2BW

s

v

A: <10 dBm/MHz e.irp. . o Y :
B. -20 dBm/MHz e.ir.p. BW = Occupied Channe! Bandwidth in MHz or 1 MHz whichever is grealer
C: Spurious Domain limits

Test Configuration

JS0806-2 Test System

Temperature Chamber

EUT

Non-Conducted
Table

w—p Ground Reference Plang e

Test Procedure

Please refer to ETSI EN 300 328 Sub-clause 5.4.8.2.1 for the measurement method.
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Test Result
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Remark: The datum recorded below represents the worst emission level in each segment and the plot for
normal condition.

802.11b
Frequency range (MHz)
Level (dBm) Limit (dBm) Result
Start Stop
2400-20BW 2400-OBW -42.57 <-20.00 Pass
2400-OBW 2400 -34.30 <-10.00 Pass
2483.5 2483.5+0OBW -41.94 <-10.00 Pass
2483.5+OBW 2483.5+20BW -43.07 <-20.00 Pass
Test plot as follows:
Transmitter unwanted emissions in the out-of-band domain
2 St S S S S SR
2 5 5 5 5 e e
%'4”' """ >§< """ ><>< """ ><>< """ X ><><>< """ ><>< """ R‘”X """ e ’<"§'">'< """ 8 [
L S SO S U S S S SR
T sE T T R e e hCRC T EEEEEET TP PR REPE R,
— Lz;vel (dBm) —Limit
23|73 zalau ' zalsz 23|a4 zalas 2539 zalau 23‘92 23|a4 2355 zalss 24|uu
Freq [MHz]
CHO1
Transmitter unwanted emissions in the out-of-band domain
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802.11g
Frequency range (MHz)
Level (dBm) Limit (dBm) Result
Start Stop
2400-20BW 2400-OBW -43.38 <-20.00 Pass
2400-OBW 2400 -27.85 <-10.00 Pass
2483.5 2483.5+0OBW -42.40 <-10.00 Pass
2483.5+0OBW 2483.5+20BW -42.66 <-20.00 Pass

Test plot as follows:

Transmitter unwanted emissions in the out-of-band domain

Level [dBm]

L evel (dBm)

— L imit

T T
2368 2370

T T T T T T T T T T T T T T 1
2372 2374 2376 2378 2380 2382 2384 2386 2388 2380 2252 2334 2356 2348 2400
Freq [MHz]

CHO1

Transmitter unwanted emissions in the out-of-band domain

Level [dBm]
=]

_xxxxxXx><><xx><><>s<><>s<><><><><><><><><><><x><><><><><><><

L evel (dBm)

—Limit

T T
2484 2486

T T T T T T T T T T T T T T
2488 2450 2432 2434 2436 2453 2500 2602 2504 2506 2508 2510 412 2514 2516

Freq [MHz]
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802.11n(HT20)
Frequency range (MHz)
Level (dBm) Limit (dBm) Result
Start Stop
2400-20BW 2400-OBW -42.92 <-20.00 Pass
2400-OBW 2400 -30.24 <-10.00 Pass
2483.5 2483.5+0OBW -42.58 <-10.00 Pass

2483.5+0OBW 2483.5+20BW -42.06 <-20.00 Pass

Test plot as follows:

Transmitter unwanted emissions in the out-of-band domain

Level [dBm]

2

L evel (dBm) m— Limit

T T T T T T T T T T T T T T T T T 1
2366 2368 2370 2372 2374 2376 2378 2380 2382 2384 2386 2388 2380 2352 2334 2386 2333 2400
Freq [MHz]

4

CHO1

Transmitter unwanted emissions in the out-of-band domain

Level [dBm]

L evel (dBm) —Limit

T T T T T T T T T T T T T T T T T T
2484 2486 2488 2450 2452 2454 2456 2458 2500 2502 2504 2506 2508 2510 2512 514 216 24518

Freq [MHz]

CH13
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Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn

EH ;F anguﬁﬂﬁ}ﬁﬂﬁmﬁ ﬁ % For anti-fake verification, please visit the official website of Certification and

Accreditation Administration of the People’s Republic of China : http://yz.cnca.cn

Accmmfrion ADTE sl (F B Parpes's R e of Carns



Gia Page 29 of 64 Report No.: CTC20222108E03

802.11n(HT40)

Frequency range (MHz)
Level (dBm) Limit (dBm) Result
Start Stop
2400-20BW 2400-OBW -42.61 <-20.00 Pass
2400-OBW 2400 -24.32 <-10.00 Pass
2483.5 2483.5+0OBW -42.64 <-10.00 Pass
2483.5+0OBW 2483.5+20BW -42.30 <-20.00 Pass

Test plot as follows:

Transmitter unwanted emissions in the out-of-band domain

Level [dBm]

; : ’ : L
‘ ><x><><><><><><><><><><><><>< ><><><><><><x><><><><x>€>< ><><><><»<><><><x><><><><><><><><><><><><><><

L evel (dBm) —Limit

T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
2330 233 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2340 2385 2400
Freq [MHz]

CHO3

Transmitter unwanted emissions in the out-of-band domain

Level [dBm]
=

’ ><><><><><X><><><><><><><><x><><><><><><><><><><><><><><><><x><><><><k<><><><><><><><><><}<><><><><x<><><x><><><><><><><><><><><><><><><><x

L evel (dBm) m— Limit

T T T T T T T T T T T T T
2485 2440 2445 2500 2505 2510 2515 2520 2625 2630 2635 2540 2645 2550 2585
Freq [MHz]
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3.7. Transmitter unwanted emissions in the spurious domain-Conducted
measurements

Limit
ETSI EN 300 328 Sub-clause 4.3.2.9.3

The transmitter unwanted emissions in the spurious domain shall not exceed the values given in the below
table

Frequency range Maximum power Bandwidth
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 1 MHz

Test Configuration

JS0806-2 Test System

Temperature Chamber

EUT

Non-Conducted
Table

w—p Ground Reference Plang e

Test Procedure

Please refer to ETSI EN 300 328 Sub-clause 5.4.9.2.1 for the measurement method.

Test Result

Note: Pre-scan 802.11b, 802.11g, 802.11n (HT20), 802.11n (HT40) mode, and found the 802.11b mode
which it is worse case, so only show the test data for worse case.

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
. - ) Tel.: (86)755-275219 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
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802.11b | CHO1

Transmitter unwanted emissions in the spurious domain

E
m
2
3
g
-
. P : ;
| evel(dBm) m— Limit{dBm) a1u1 Margin(dBm)
T T T T T T T T T 1
Ell 1m 2 1000 amo 300 5000 8000 10000 12750
Freq [MHz]
- Transmitter unwanted emissions in the spurious domain
£
@
2
3
g
-

100~

m | evel(dBm) m Limit(dBm) ninr Margin(dBm)

. —— T . ——— T T . —T .
an 100 20 1000 2000 3000 000 6000 10000 12750
Freq [MHz]
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3.8. Transmitter unwanted emissions in the spurious domain-Radiated
measurements

Limit
ETSI EN 300 328 Sub-clause 4.3.2.9.3

The transmitter unwanted emissions in the spurious domain shall not exceed the values given in the below
table

Frequency range Maximum power Bandwidth
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 1 MHz
Test Configuration
Signal
SA Substitute Gengramr
Artenna

%

QI AT

)

Receiving Antenna b

PR | , )

‘H’

Receiving Antenna

=
|
g
2
o

Test Procedure

Please refer to ETSI EN 300 328 Sub-clause 5.4.9.2.2 for the measurement method.

Test Result

Note:

1.  Pre-scan 802.11b, 802.11g, 802.11n(HT20), 802.11n(HT40) mode, and found the 802.11b mode LCH
channel which it is worse case, so only show the test data for worse case.

2. By preliminary testing and verifying three axis (X, Y and Z) position of EUT transmitted status, it was
found that “Z axis” position was the worst, and test data recorded in this report.

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
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(1) Below 1G

802.11b

Test Channel: CHO1 Polarity: Horizontal

Adapter Model TPA-97H050100VWO01

2000 dBm

-30
EN 300 328 TX

-40 Marqig -6 dB

-50

-60

70
-80 |
-90 - \ N

-100

-110

-120
30.000 60.00 [MHz) 300.00 1000.000

Frequency | Reading | Factor Level Limit |Margin
(MHz) (dBm) (dB) (dBm) (dBm) | (dB)

1 486.2909 | -53.98 | -12.87 | -66.85 | -54.00 |-12.85| peak
2 | 523.0847 | -52.32 | -12.21 | -6453 | -54.00 [-10.53| peak
3 | 5409930 | -63.33 | -11.88 | -75.21 | -54.00 [-21.21| peak
4
z

Detector

557.9470 -55.18 -11.56 | -66.74 -54.00 |[-12.74| peak
595.1329 -58.55 -10.80 | -69.35 -54.00 |[-15.35| peak
6 667.6739 -66.61 -9.53 -76.14 -54.00 |-22.14| peak

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

Y 2
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Test Channel: CHO1 Polarity: Vertical
Adapter Model TPA-97H050100VWO01
-20.0 dBm
-30
EN 300 328 TX
-40 Margiy -6 dB
-50
-60
-70
p
80 ; 426
-30
-100
-110
-120
30.000 60.00 (MHz) 300.00 1000.000
Frequency | Reading | Factor Level Limit [Margin
No. (MHz) (@Bm) | (dB) | (dBm) | (dBm) | (dB) | %"
1 191.0738 -63.77 -19.68 -83.45 -54.00 |-29.45| peak
2 486.2909 -63.56 -12.87 -76.43 -54.00 |-22.43| peak
3 % | 523.0847 -60.77 -12.21 -72.98 -54.00 |-18.98| peak
4 557.9470 -69.50 -11.56 -81.06 -54.00 |-27.06| peak
5 595.1329 -68.70 -10.80 -79.50 -54.00 |-25.50| peak
6 631.2455 -70.83 -10.15 -80.98 -54.00 |-26.98| peak
Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

Tel.: (86)755-27521059
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802.11b
Test Channel: CHO1 Polarity: Horizontal
Adapter Model GQO07-050100-DG
200 dBm
-30
EN 300 328 TX
-40 Marqiy -6 dB
-50
-60 >
1
70 4
2
-80 f
-90 I |
-100
-110
-120
30.000 60.00 (MHz) 300.00 1000.000
Frequency | Reading | Factor Level Limit |Margin
No. (MHz) @Bm) | (dB) | (dBm) | (dBm) | (dB) | ="
1 486.2909 -54.46 -12.87 -67.33 -54.00 |[-13.33| peak
2 " | 523.0847 -52.96 -12.21 -65.17 -54.00 |[-11.17| peak
3 557.9470 -59.78 -11.56 -71.34 -54.00 |[-17.34| peak
4 595.1329 -61.68 -10.80 -72.48 -54.00 |-18.48| peak
5 631.2455 -66.72 -10.15 -76.87 -54.00 |-22.87| peak
B 667.6739 -69.07 -9.53 -78.60 -54.00 |-24.60| peak
Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

Tel.: (86)755-27521059
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Test Channel: CHO1 Polarity: Vertical

Adapter Model GQ07-050100-DG

2000 dBm

-30
EN 300 328 TX

-40 Marqiqi -6 dB

-50

-60

70 4
-80 )

-90
-100

-110

-120
30.000 60.00 (MHz) 300.00 1000.000

Frequency | Reading | Factor Level Limit |[Margin
(MHz) (dBm) (dB) (dBm) (dBm) | (dB)

193.7728 -59.76 -19.91 -79.67 -54.00 |[-25.67 | peak
198.1706 -58.76 -20.26 | -79.02 -54.00 |[-25.02| peak
486.2909 -64.91 -12.87 | -77.78 -54.00 |-23.78| peak
* | 523.0847 -61.14 -12.21 -73.35 -54.00 |[-19.35| peak
557.9470 -63.97 -11.56 | -75.53 -54.00 |-21.53| peak
6 595.1329 -67.12 -10.80 | -77.92 -54.00 |[-23.92| peak

Detector

No.

| Pl wln =

Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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802.11b
Test Channel: CHO1 Polarity: Horizontal
Adapter Model TPA-185B050100BU01
200 dBm
-30
EN 300 328 TX
_40 Marqig -6 dB
-50
-60
2
-70
1
-80 I
-90 |
-100
-110
-120
30.000 60.00 (MHz) 300.00 1000.000
Frequency | Reading | Factor Level Limit |Margin
No. (MHz) (dBm) | (dB) | (dBm) | (dBm) | (dB) |P=*€"
1 180.1428 -57.28 -18.78 -76.06 -54.00 |-22.06| peak
2 486.2909 -53.36 -12.87 -66.23 -54.00 |-12.23| peak
3 504.3524 -56.63 -12.56 -69.19 -54.00 |-15.19| peak
4 * | 523.0847 -50.86 -12.21 -63.07 -54.00 | -9.07 | peak
5 557.9470 -56.12 -11.56 -67.68 -54.00 |-13.68| peak
6 595.1329 -60.67 -10.80 -71.47 -54.00 |-17.47| peak
Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

Tel.: (86)755-27521059
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Test Channel: CHO1 Polarity: Vertical

Adapter Model TPA-185B050100BUO1

200 dBm

-30

EN 300 328 TX

40 Marqig -6 dB

-50

-60

] 5

4

-80 % %

90 ! I

=100

-110

-120
30.000 60.00 [MHz) 300.00 1000.000

Frequency | Reading | Factor Level Limit |Margin

No. (MHz) @Bm) | (dB) | (dBm) | (dBm) | (dB) |
1 47.6586 -60.55 -17.74 -78.29 -54.00 |-24.29| peak
2 58.8185 -62.15 -18.50 -80.65 -54.00 |-26.65| peak
3 198.1706 -60.67 -20.26 -80.93 -54.00 |-26.93| peak
4 486.2909 -63.46 -12.87 -76.33 -54.00 |-22.33| peak
5 * | 523.0847 -61.01 -12.21 -73.22 -54.00 |-19.22| peak
6 595.1329 -69.20 -10.80 -80.00 -54.00 |-26.00| peak

Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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(2) Above 1G

802.11b
Test Channel: CHO1 Polarity: Horizontal
-20.0 dBm
EN 300 328 TX
30 Margin -6 dB
-40
-50
6
-BIZI' 2 3 4 2
-70
-80
-90
-100
-110
-120
1000.000 (MHz) 6000.00 12750.00
Frequency | Reading | Factor Level Limit |Margin
No. | (MHz) (dBm) | (dB) | (dBm) | (dBm) | (dB) | ==
1 1011.750 -53.51 -12.42 | -65.93 -30.00 [-35.93| peak
2 1129.250 -51.87 -12.23 | -64.10 -30.00 |-34.10| peak
3 1329.000 -52.48 -11.52 | -64.00 -30.00 |-34.00| peak
4 1787.250 -53.71 -10.96 | -64.67 -30.00 |-34.67 | peak
5 1987.000 -50.80 -9.94 -60.74 -30.00 |-30.74 | peak
6 * | 2410.000 -48.59 -8.01 -56.60 -30.00 |-26.60| peak

Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

Y 2
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Test Channel: CHO1 Polarity: Vertical
200 dBm
EN 300 328 TX
30 Margin -6 dB
-40
-50 > 3 6
4 5
-60 1
-70
-80
-390
-100
-110
-120
1000.000 (MHz) 5000.00 50.00
Frequency | Reading | Factor Level Limit |Margin
No. | (MHz) (dBm) | (dB) | (dBm) | (dBm) | (dB) | S
1 1129.250 -50.55 -12.23 | -62.78 -30.00 |-32.78| peak
2 * | 1329.000 -43.67 -11.52 | -565.19 -30.00 |-25.19| peak
3 1987.000 -46.08 -9.94 -56.02 -30.00 |-26.02| peak
4 2410.000 -51.88 -8.01 -59.89 -30.00 |-29.89| peak
5 2656.750 -52.47 -7.26 -59.73 -30.00 |-29.73| peak
6 4818.750 -53.81 277 -56.58 -30.00 |-26.58| peak
Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

By RRERNEATEHEREAS
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3.9. Receiver spurious emissions-Conducted measurements
Limit
ETSI EN 300 328 Sub-clause 4.3.2.10.3

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

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

Test Configuration

JS0806-2 Test System

Temperature Chamber

EUT

Non-Conducted
Table

w—p Ground ReferancePlang e

Test Procedure

Please refer to ETSI EN 300 328 Sub-clause 5.4.10.2.1 for the measurement method.

Test Result

%

\&Ut'se

Note: Pre-scan 802.11b, 802.11g, 802.11n(HT20), 802.11n(HT40) mode, and found the 802.11b mode
which it is worse case, so only show the test data for worse case.

CTC Laboratories, Inc.
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802.11b | CHO1

Receiver spurious emissions

£
@
O O A SO A OO S SO S O A SO S O S A O S
3
g
L = 0t A IS S R L L S S S A
100 e : :
| evel(dBm) m Limit{dBm) n1nn Margin(dBm)
— : —— ‘ ——T—
El 1m il 1000 o 300 5000 B000 10000 12750
Freq [MHz]
o= Receiver spurious emissions
£
@
A U U O AU AU S U VU AUt AN SO SO O 0 At S St AU U U A S
3
g
T I S S A S

T - Level(dBm) = Limit(dBm) ninn Margin(dsm)

T T T T T T T T 1
an 100 200 1000 2000 3000 &000 8000 10000 12750
Freq [MHz]

CTC Laboratories, Inc.
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3.10. Receiver spurious emissions-Radiated measurements
Limit

ETSI EN 300 328 Sub-clause 4.3.2.10.3

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

Frequency range Maximum power Measurement bandwidth
30 MHz to 1 GHz -57 dBm 100 kHz
1 GHz to 12,75 GHz -47 dBm 1 MHz
Test Configuration
SA Signal
Substitute Generator

Artenna

P 3%
LG [

=3

&

Receiving Antenna ﬁ
-‘

R, o

1M
LY

eceiving Antenna

Attenuator

Test Procedure

Please refer to ETSI EN 300 328 Sub-clause 5.4.10.2.2 for the measurement method.

Test Result

Note:

1. Pre-scan 802.11b, 802.11g, 802.11n(HT20), 802.11n(HT40) mode, and found the 802.11b mode LCH
channel which it is worse case, so only show the test data for worse case.

2. By preliminary testing and verifying three axis (X, Y and Z) position of EUT transmitted status, it was
found that “Z axis” position was the worst, and test data recorded in this report.
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(1) Below 1G
802.11b
Test Channel: CHO1 Polarity: Horizontal
Adapter Model TPA-97H050100VWO01
200 dBm
-30
-40
-50
EN 300 328 RX
-60 4 Margin -6 dB
2 X§
70 1
-80 |I|
-90 T
-100
-110
-120
30.000 60.00 [MHz) 300.00 1000.000
Frequency | Reading | Factor Level Limit |Margin
No. (MHz) (dBm) | (dB) | (dBm) | (dBm) | (dB) |°=eC
1 161.9278 -54.78 -17.28 -72.06 -57.00 |-15.06| peak
2 486.2909 -55.06 -12.87 -67.93 -57.00 |-10.93| peak
3 504.3524 -50.88 -12.56 -72.44 -57.00 |-15.44| peak
4 * | 523.0847 -52.53 -12.21 -64.74 -57.00 | -7.74 | peak
5 557.9470 -55.88 -11.56 -67.44 -57.00 |-10.44| peak
6 595.1329 -60.64 -10.80 -71.44 -57.00 |-14.44| peak

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Test Channel: CHO1 Polarity: Vertical

Adapter Model TPA-97H050100VWO01

200 dBm

-30
-40
-50

EN 300 328 RX
-60 Margin -6 di

=70 X 4

-80

90 [ |

=100

-110

-120
30.000 60.00 [MHz) 300.00 1000.000

Frequency | Reading | Factor Level Limit |Margin
(MHz) (dBm) (dB) (dBm) (dBm) | (dB)

1~ 30.1688 -51.95 -18.23 -70.18 -57.00 |-13.18| peak
2 39.3819 -58.51 -17.43 -75.94 -57.00 |-18.94| peak
3 161.9278 -58.59 -17.28 -75.87 -57.00 |-18.87 | peak
4
5

Detector

523.0847 -60.25 -12.21 -72.46 -57.00 |[-15.46| peak
557.9470 -64.68 -11.56 | -76.24 -57.00 |-19.24| peak
B 956.1084 -70.57 -5.21 -75.78 -57.00 |-18.78| peak

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

Y 2

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn

SE-RTETRT N HER e For anti-fake verification, please visit the official website of Certification and
EH ] m!f——w m...........gnﬁ:., @i w|  Accreditation Administration of the People’s Republic of China : http://yz.cnca.cn




GB Page 46 of 64 Report No.: CTC20222108E03

802.11b
Test Channel: CHO1 Polarity: Horizontal
Adapter Model GQO07-050100-DG
2000 dBm
-30
-40
50
EN 300 328 RX
-60 4 Margin -6 dB
2 %5
70 ]
80 | 1 el
-80
-100
110
120
30.000 60.00 [MHz) 300.00 1000.000 *_\
Frequency | Reading | Factor Level Limit |Margin U
No. Detector
(MHz) (dBm) (dB) (dBm) | (dBm) | (dB) E
1 450.8187 -57.83 -13.39 -71.22 -57.00 |-14.22| peak
2 486.2909 -55.04 -12.87 -67.91 -57.00 |-10.91| peak 2
3 504.3524 -58.80 -12.56 -71.36 -57.00 |-14.36| peak
4 * | 523.0847 -52.23 -12.21 -64.44 -57.00 | -7.44 | peak
5 557.9470 -56.26 -11.56 -67.82 -57.00 |-10.82| peak
6 595.1329 -60.48 -10.80 -71.28 -57.00 |-14.28| peak
Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Test Channel: CHO1 Polarity: Vertical

Adapter Model GQO07-050100-DG

200 dBm

-30

-40

-50

EN 300 328 RX

-60 Margin -6 dB

-70 1 ] 3 . s

-80

90 A

-100

-110

-120
30.000 60.00 (MHz) 300.00 1000.000

Frequency | Reading | Factor Level Limit |Margin

No. (MHz) @m) | (dB) | (dBm) | (dBm) | (dB) |
1 161.9278 -60.76 -17.28 -78.04 -57.00 |-21.04| peak
2 198.1706 -57.14 -20.26 -77.40 -57.00 |-20.40| peak
3 450.8187 -62.14 -13.39 -75.53 -57.00 |-18.53| peak
4 486.2909 -64.14 -12.87 -77.01 -57.00 |-20.01| peak
5 * | 523.0847 -61.96 -12.21 -74.17 -57.00 |-17.17| peak
6 557.9470 -64.62 -11.56 -76.18 -57.00 |-19.18| peak

Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

Tel.: (86)755-27521059
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802.11b

Test Channel: CHO1 Polarity: Horizontal

Adapter Model TPA-185B050100BUO1

200 dBm

-30

-40

-50

EN 300 328 RX

-60 Margin -6 dB

-70 5 6

-80

-90 i

-100

110

120

30.000 60.00 [MHz) 300.00 1000.000

Frequency | Reading | Factor Level Limit [Margin

No. (MHz) @Bm) | (@B) | (@Bm) | (dBm) | (dB) | ="
1 486.2909 -56.96 -12.87 -69.83 -57.00 |-12.83| peak
2 504.3524 -60.61 -12.56 -73.17 -57.00 |-16.17| peak
3 523.0847 -57.46 -12.21 -69.67 -57.00 |-12.67| peak
4 * | 557.9470 -55.57 -11.56 | -67.13 -57.00 |-10.13| peak
5 595.1329 -61.56 -10.80 | -72.36 -57.00 |-15.36| peak
6 991.6196 -67.50 -4.83 -72.33 -57.00 |-15.33| peak

Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor

2.Margin value = Level -Limit value

ESGAMEANFTEHEERERS

i ACTERL ALV SR (0 Dl P R 1 0 (0
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Test Channel: CHO1 Polarity: Vertical
Adapter Model TPA-185B050100BU01
-20.0 dBm
-30
-40
-50
EN 300 328 RX
-60 Margin -6 dB
=70 1 3
2 5
-80 L
-90
=100
-110
<120
30.000 60.00 (MHz) 300.00 1000.000
Frequency | Reading | Factor Level Limit |Margin
No. (MHz) @m) | (dB) | (dBm) | (dBm) | (dB) |
1 40.3888 -55.64 -17.38 -73.02 -57.00 |-16.02| peak
2 51.1209 -60.48 -17.75 -78.23 -57.00 |-21.23| peak
3 % | 161.9278 -55.04 -17.28 -72.32 -57.00 |-15.32| peak
4 306.1090 -62.20 -17.03 -79.23 -57.00 |-22.23| peak
5 486.2909 -65.71 -12.87 -78.58 -57.00 |-21.58| peak
6 595.1329 -68.20 -10.80 -79.00 -57.00 |-22.00| peak
Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

Tel.: (86)755-27521059
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(2) Above 1G

802.11b
Test Channel: CHO1 Polarity: Horizontal
-20.0 dBm
-30
-40
EM 300 328 RX
50 Margin -6 dB
-60 1 2 4 %
-70
-80
=90
-100
110
120
1000.000 [MHz) 6000.00 12750.00
Frequency | Reading | Factor Level Limit |Margin
No. | (MHz) (dBm) | (dB) | (dBm) | (dBm) | (dB) | ==
1 1129.250 -50.63 -12.23 -62.86 -47.00 |-15.86| peak
2 1329.000 -53.14 -11.52 -64.66 -47.00 |-17.66| peak
3 1998.750 -52.10 -9.88 -61.98 -47.00 |-14.98| peak
4 2410.000 -55.07 -8.01 -63.08 -47.00 |-16.08| peak
5 3961.000 -54.98 -5.27 -60.25 -47.00 |-13.25| peak
6 * | 9577.500 -59.92 3.42 -56.50 -47.00 | -9.50 | peak
Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value
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Test Channel: CHO1 Polarity: Vertical
200 dBm
-30
-40
EM 300 328 RX
-50 Margin-6-dB
1 2 4

-60 M
-70
-80
=30
-100
-110
-120

1000.000 [MHz) 5000.00 12750.00

No. Frequency | Reading | Factor Level Limit |Margin Detector

(MHz) (dBm) | (dB) | (dBm) | (dBm) | (dB)

1 * 1329.000 -46.94 -11.52 -58.46 -47.00 |-11.46| peak
2 1775.500 -48.52 -10.97 -59.49 -47.00 |-12.49| peak
3 1998.750 -49.86 -9.88 -59.74 -47.00 |-12.74| peak
4
5

2163.250 -49.92 -9.14 -59.06 -47.00 |-12.06| peak
2410.000 -52.01 -8.01 -60.02 -47.00 |-13.02| peak
6 2480.500 -52.95 -7.69 -60.64 -47.00 |-13.64 | peak

Remarks:

1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
2.Margin value = Level -Limit value

Y 2
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3.11.

Limit

Adaptivity

ETSI EN 300 328 Sub-clause 4.3.2.6
Non-LBT based Detect and Avoid

1)

During normal operation, the equipment shall evaluate the presence of a signal on its current
operating channel. Ifit is determined that a signal is present with a level above the detection
threshold defined in step 5 the channelshall be marked as 'unavailable’'.

The channel shall remain unavailable for a minimum time equal to 1 s after which the channel may
be consideredagain as an 'available' channel.

The total time during which an equipment has transmissions on a given channel without
re-evaluating theavailability of that channel, is defined as the Channel Occupancy Time.

The Channel Occupancy Time shall be less than 40 ms. Each such transmission sequence shall
be followed by anldle Period (no transmissions) of minimum 5 % of the Channel Occupancy Time
with a minimum of 100 ys. Afterthis, the procedure as in step 1 needs to be repeated.

The detection threshold shall be proportional to the transmit power of the transmitter: for a 20 dBm
e.i.r.p.transmitter the detection threshold level (TL) shall be equal to or less than -70 dBm/MHz at
the input to thereceiver assuming a 0 dBi (receive) antenna assembly. This threshold level (TL)
may be corrected for the (receive)antenna assembly gain (G); however, beamforming gain (Y)
shall not be taken into account. For power levels lessthan 20 dBm e.i.r.p., the detection threshold
level may be relaxed to: TL = -70 dBm/MHz + 10 x log10 (100 mW / Pout) (Pout in mWe.i.r.p.)
The equipment shall comply with the requirements defined in step 1 to step 4 of the present clause
in the presenceof an unwanted CW signal as defined in below table.

Wanted signal mean power Unwanted signal Unwanted CW
from companion device frequency signal power (dBm)
(dBm) (MHz)
30 23950r24885 -35
(see note 1) (see note 2)

NOTE 1: The highest frequency shall be used for testing operating
channels within the range 2 400 MHz to 2 442 MHz, while the
lowest frequency shall be used for testing operating channels
within the range 2 442 MHz to 2 483,5 MHz. See clause 5.4.6.1.

NOTE 2: The level specified is the level in front of the UUT antenna. In
case of conducted measurements, this level has to be corrected
by the actual antenna assembly gain.

LBT based Detect and Avoid- Frame Based Equipment

1)

Before transmission, the equipment shall perform a Clear Channel Assessment (CCA) check
using energy detect. The equipment shall observe the operating channel for the duration of the
CCA observation time which shall be not less than 18 ps. The channel shall be considered
occupied if the energy level in the channel exceeds the threshold given in step 5 below. If the
equipment finds the channel to be clear, it may transmit immediately.

If the equipment finds the channel occupied, it shall not transmit on this channel during the next
Fixed Frame Period.

The equipment is allowed to switch to a non-adaptive mode and to continue transmissions on this
channel providing it complies with the requirements applicable to non-adaptive equipment. See
clause 4.3.2.6.1. Alternatively, the equipment is also allowed to continue Short Control Signalling
Transmissions on this channel providing it complies with the requirements given in clause
4.3.2.6.4.

The total time during which an equipment has transmissions on a given channel without
re-evaluating the availability of that channel, is defined as the Channel Occupancy Time.

The Channel Occupancy Time shall be in the range 1 ms to 10 ms followed by an Idle Period of at
least 5 % of the Channel Occupancy Time used in the equipment for the current Fixed Frame
Period.
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4) An equipment, upon correct reception of a packet which was intended for this equipment can skip
CCA and immediately (see also next paragraph) proceed with the transmission of management
and control frames (e.g. ACK and Block ACK frames are allowed but data frames are not allowed).
A consecutive sequence of such transmissions by the equipment without a new CCA shall not
exceed the maximum Channel Occupancy Time.

5) The energy detection threshold for the CCA shall be proportional to the transmit power of the
transmitter: for a 20 dBm e.i.r.p. transmitter the CCA threshold level (TL) shall be equal to or less
than -70 dBm/MHz at the input to the receiver assuming a 0 dBi (receive) antenna assembly. This
threshold level (TL) may be corrected for the (receive) antenna assembly gain (G); however,
beamforming gain (Y) shall not be taken into account. For power levels less than 20 dBm e.i.r.p.
the CCA threshold level may be relaxed to:TL = -70 dBm/MHz + 10 x log10 (100 mW / Pout)
(Pout in mWe.i.r.p.)

6) The equipment shall comply with the requirements defined in step 1 to step 4 in the present clause
in the presence of an unwanted CW signal as defined in below table.

Wanted signal mean power Unwanted signal Unwanted signal
from companion device frequency power (dBm)
(MHz)
sufficient to maintain the link 23950r24885 -35
(see note 2) (see note 1) (see note 3)

NOTE 1:  The highest frequency shall be used for testing operating
channels within the range 2 400 MHz to 2 442 MHz, while the
lowest frequency shall be used for testing operating channels
within the range 2 442 MHz to 2 483,5 MHz. See clause 54.6.1.

NOTE 2: A typical value which can be used in most cases is -50 dBm/MHz.

NOTE 3: The level specified is the level in front of the UUT antenna. In case
of conducted measurements, this level has to be corrected by the
actual antenna assembly gain.

An example of the timing for Frame Based Equipment is provided in below figure .

uur
Transmissions

Fived Frame Period

< | -

Channel Occupancy Time : Idle Period

A
A

.
[

LBT based Detect and Avoid-Load Based Equipment

1) Before a transmission or a burst of transmissions, the equipment shall perform a Clear Channel
Assessment (CCA) check using energy detect. The equipment shall observe the operating
channel for the duration of the CCA observation time which shall be not less than 18 us. The
channel shall be considered occupied if the energy level in the channel exceeds the threshold
given in step 5 below. If the equipment finds the channel to be clear, it may transmit immediately.

2) If the equipment finds the channel occupied, it shall not transmit on this channel (see also the next
paragraph). The equipment shall perform an Extended CCA check in which the channel is
observed for a random duration in the range between 18 uys and at least 160 us. If the extended
CCA check has determined the channel to be no longer occupied, the equipment may resume
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transmissions on this channel. If the Extended CCA time has determined the channel still to be
occupied, it shall perform new Extended CCA checks until the channel is no longer occupied.
NOTE: The Idle Period in between transmissions is considered to be the CCA or the Extended
CCA check as there are no transmissions during this period.

The equipment is allowed to switch to a non-adaptive mode and to continue transmissions on this
channel providing it complies with the requirements applicable to non-adaptive equipment.
Alternatively, the equipment is also allowed to continue Short Control Signalling Transmissions on
this channel providing it complies with the requirements given in clause 4.3.2.6.4.

The total time that an equipment makes use of a RF channel is defined as the Channel Occupancy
Time. This Channel Occupancy Time shall be less than 13 ms, after which the device shall
perform a new CCA as described in step 1 above.

The equipment, upon correct reception of a packet which was intended for this equipment can skip
CCA and immediately (see also next paragraph) proceed with the transmission of management
and control frames (e.g. ACK and Block ACK frames are allowed but data frames are not allowed).
A consecutive sequence of transmissions by the equipment without a new CCA shall not exceed
the maximum channel occupancy time as defined in step 3 above.

For the purpose of multi-cast, the ACK transmissions (associated with the same data packet) of
the individual devices are allowed to take place in a sequence.

The equipment, upon correct reception of a packet which was intended for this equipment can skip
CCA andimmediately (see note 3) proceed with the transmission of management and control
frames (e.g. ACK and BlockACK frames are allowed but data frames are not allowed). A
consecutive sequence of transmissions by theequipment without a new CCA shall not exceed the
maximum channel occupancy time as defined in step 3)above.

The energy detection threshold for the CCA shall be proportional to the transmit power of the
transmitter: for a 20 dBm e.i.r.p. transmitter the CCA threshold level (TL) shall be equal to or less
than -70 dBm/MHz at the input to the receiver assuming a 0 dBi (receive) antenna assembly. This
threshold level (TL) may be corrected for the (receive) antenna assembly gain (G); however,
beamforming gain (Y) shall not be taken into account. For power levels less than 20 dBm e.i.r.p.,
the CCA threshold level may be relaxed to:TL = -70 dBm/MHz + 10 x log10 (100 mW / Pout) (Pout
in mWe.i.r.p.)

The equipment shall comply with the requirements defined in step 1 to step 4 of the present clause
in the presence of an unwanted CW signal as defined in below table.

Wanted signal mean power Unwanted signal Unwanted signal
from companion device frequency power (dBm)
(MHz)
sufficient to maintain the link 23950r24885 -35
(see note 2) (see note 1) (5ee note 3)

NOTE 1:  The highest frequency shall be used for testing operating
channels within the range 2 400 MHz to 2 442 MHz, while the
lowest frequency shall be used for testing operating channels
within the range 2 442 MHz to 2 483,5 MHz. See clause 5.4.6.1.

NOTE 2: A typical value which can be used in most cases is -50 dBm/MHz.

NOTE 3: The level specified is the level in front of the UUT antenna. In case
of conducted measurements, this level has to be corrected by the
actual antenna assembly gain.

Short Control Signalling Transmissions

If implemented, Short Control Signalling Transmissions of adaptive equipment using wide band
modulations other than FHSS shall have a maximum TxOn / (TxOn + TxOff) ratio of 10 % within
any observation period of 50 ms.
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Test Configuration

JS0806-2 Test System

l:l ooo Temperature Chamber

EUT

s (Ground Referance Plang e

Test Procedure

Please refer to ETSI EN 300 328 Sub-clauseb5.4.6.2.1 for the measurement method.

Adaptivity Test schematic graphic

1 max, COT

L el without InterfererBlocker in dBm

1. Reference measzurement (interferer off / Blocker off trace)

2. Interferer switched on (rise of the noise floor)

2. Arming of the video trigger one max. COT after interferer s switched on

4. Monitoring measurement triggered by the short signaling (interferer on / Blocker off traceor

interferer on / Blocker on trace)

Test Results
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Only show the test data for worse case.
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TestMode | Channel | Max-COT | iiimey | Min.ldle )\ citims] | Verdict
[ms] Time[ms]
2412 1.890 13 0.019 0.018 PASS
802.11b
2472 1.217 13 0.020 0.018 PASS
Add Add Add st | o
Test Mode Channel Signal Signal Signal Time [%] Verdict
Type | Time[ms] | Level[dbm] (%] ?
2412 AWGN 2100 -65.28 0.00 10 PASS
802.11b cw 62100 -34.00 4.00 10 PASS
’ 2479 AWGN 2100 -65.30 9.80 10 PASS
CwW 62100 -34.00 0.00 10 PASS
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Test Graphs
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Level [dBm]

Minimum Idle Period

00~

Time [ms]
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VS

Adaptivity

802.11b_2412

Interferer on/CW off  wem Interferer on/CW on

i e oft/CW off
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With interference s

[wgap] 18neq

nterferer on/CW on

Time [ms]

With interference and unwanted signals Max.Short Control Signalling

[wgap] 18neq

== [nterferer on/CW on

it

0

Interferer on/CW

off

m [nterferer off/CW

arnn 874150 74200 874250

87405.0

Time [ms]

802.11b_2472

873850 873300 873950 274000

#73800
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Adaptivity

£
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3.12. Receiver Blocking
Limit
ETSI EN 300 328 Sub-clause 4.3.2.11

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.

Receiver Category 1: Adaptive equipment with a maximum RF output power greater than 10 dBm e.i.r.p.
shall be considered as receivercategory 1 equipment.

Wanted signal mean power Blocking Blocking Type of blocking
from companion device (dBm) signal signal power signal
(see notes 1 and 4) frequency (dBm)
(MHz) (see note 4)

(-133 dBm + 10 x log,3(OCBW))
. ) 2 380
or -68 dBm whichever is less 2504
(see note 2)

2 300

(139 dBm + 10 x log,,(CCBW)) g ggg -4 cw
or -74 dBm whichever is less 2504
(see note 3) 2584
2674

NOTE 1: OCBW is in Hz.
NOTE 2: In case of radiated measurements using a companion 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 up to P, + 26 dB where P ;. is

the minimum 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.
NOTE 3: In case of radiated measurements using a companion 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 up to P, + 20 dB where P, is

the minimum 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.

NQOTE 4: 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 for the (in-band) antenna assembly gain (G). 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 configured/positioned as recorded in
clause 5.4.3.2.2.

Receiver Category 2: Non-adaptive equipment with a Medium Utilization (MU) factor greater than 1 % and
less than or equal to 10 % oradaptive equipment with a maximum RF output power of 10 dBm e.i.r.p. shall
be considered as receiver category 2equipment.

Wanted signal mean power from Blocking Blocking Type of blocking
companion device (dBm) signal signal power signal
(see notes 1 and 3) frequency (dBm)
(MHz) (see note 3)
(-139 dBm + 10  log,o(OCBW) + 10 dB) g ggg
or (-74 dBm + 10 dB) whichever is less 5300 -34 Ccw
(see note 2) 2584

NOTE 1: OCBW is in Hz.

NOTE 2: In case of radiated measurements using a companion 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 up to P, + 26 dB where P, is the

minimum 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.

NOTE 3: 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
for the (in-band) antenna assembly gain (G). 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 configured/positioned as recorded in clause 5.4.3.2.2.

CTC Laboratories, Inc.
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Receiver Category 3: Non-adaptive equipment with a maximum Medium Utilization (MU) factor of 1 % or
adaptive equipment with amaximum RF output power of 0 dBm e.i.r.p. shall be considered as receiver
category 3 equipment.

Wanted signal mean power from Blocking Blocking Type of blocking
companion device (dBm) signal signal power signal
(see notes 1 and 3) frequency (dBm)
(MHz) (see note 3)
(-139 dBm + 10 x log,,(OCBW) + 20 dB) 2380

or (-74 dBm + 20 dB) whichever is less 2504 34 cw

(see note 2) 2300
2584
NOTE 1: OCBW is in Hz.
NOTE 2: In case of radiated measurements using a companion device and the level of the

wanted signal from the companion device cannot be determined, a relative the test
may be performed using a wanted signal up to P, + 30 dB where P, is the

minimum 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.

NOTE 3: 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
for the (in-band) antenna assembly gain (G). 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 configured/positioned as recorded in clause 5.4.3.2.2.

Test Configuration

J50806-2 Test System

Temperature Chamber

EUT

Non-Conducted
Table

wp  (Ground Reference Plang e

Test Procedure

Please refer to ETSI EN 300 328 Sub-clause 5.4.11.2.1 for the measurement method.

Test Results
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Blocking Blocking

Operating | Wanted signal power signal signal Test PER TN
Channel (dBm) Frequency pOWer (%) lelt ( /0) ReSUIt
(MHz) (dBm)
2380 3.6
-66.06dBm Pass
2504 3.6
2300 3.4
2330 4.1
CHO1 -32.06 <10.00
2360 4.2
-72.06dBm Pass
2524 3.6
2584 26
2674 2.8

Blocking Blocking

Operating | Wanted signal power signal signal Test PER TN
Channel (dBm) Frequency power (%) Limit (%) | Result
(MHz) (dBm)
2380 3.7
-66.06dBm Pass
2504 4.2
2300 4.0
2330 4.6
CH13 -32.06 <10.00
2360 3.6
-72.06dBm Pass
2524 3.4
2584 2.7
2674 4.4
Note:

1. According to ETSI EN 300328 clause 5.4.11.1. Only the lowest data rate(802.11b) mode was tested
and recorded.
2. The equipment belong to Receiver Category 1.
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4. EUT TEST PHOTOS

Radiated Measuremen_ts

I

Above 1GHz

**********************TH E E N D**********************
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