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1. General Product Information

1.1. EUT description

Report No.: TCT250324E014

Product Name........................ | Smartphone
Model/Type reference...........: | X100
Hardware Version.................: | 3370V-MQ V1

Software Version ..................:

CUBOT_X100_F031C_V01

Receiver Category.................

Category 1 (According to item 6.1)

Operation Frequency...........:

2412MHz~2472MHz (802.11b/802.11g/802.11n(HT20))

2422MHz~2462MHz (802.11n(HT40))

Channel Separation..............:

SMHz

Modulation Technology .......:
(IEEE 802.11b):

Direct Sequence Spread Spectrum (DSSS)

Modulation Technology .......:
(IEEE 802.119/802.11n)

Orthogonal Frequency Division Multiplexing (OFDM)

(IEEE 802.11n):

Up to 150Mbps

El)zté;lEsggzej.l.t.).). ........................ 1Mbps, 2Mbps, 5.5Mbps, 11Mbps

Data speed.............................. | 6Mbps, 9Mbps, 12Mbps, 18Mbps, 24Mbps, 36Mbps,
(IEEE 802.119) 48Mbps, 54Mbps

Dataspeed.........cccccoeeenennnld

Antenna Type.......ccceeevvvvnnennnat

FPC Antenna

Antenna Gain........coeeeeeeenall’

-1dBi

Rating(s).....ccovvvvvviiieieeeeeeeeenn

Adapter Information 1:
Model: TD-203G200170VF01

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

Output: DC 5V, 3A/ DC 9V, 3A/ DC 12V, 2.5A/ DC 15V, 2A/

DC 20V, 1.5A

PPS: DC 3.3-16V, 2A/ DC 3.3-11V, 3A

Total Output Power: 33W Max
Adapter Information 2:
Model: HJ-PD33W-EU

Input: AC 100-240V, 50/60Hz, 0.8A

Output: DC 5.0V, 3.0A, 15.0W or DC 9.0V, 3.0A, 27.0W
or DC 12.0V, 2.75A, 33.0W MAX
Rechargeable Li-polymer Battery DC 3.87V

Note: The antenna gain listed in this report is provided by applicant, and the test laboratory is not responsible for

this parameter.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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1.2. Model(s) list
None.

Report No.: TCT250324E014

1.3. Operation Frequency
For 802.11b/g/n(HT20)

Channel| Frequency |Channel| Frequency |Channell Frequency [Channell Frequency
1 2412MHz 5 2432MHz 9 2452MHz 13 2472MHz
2 2417MHz 6 2437MHz 10 2457MHz -- --
3 2422MHz 7 2442MHz 11 2462MHz -- --
4 2427MHz 8 2447MHz 12 2467MHz -- --

For 802.11n(HT40)

Channel| Frequency |Channel| Frequency [Channel Frequency |Channel Frequency
-- -- 4 2427MHz 7 2442MHz 10 2457MHz
-- -- 5 2432MHz 8 2447MHz 11 2462MHz
3 2422MHz 6 2437MHz 9 2452MHz

The EUT operation in above frequency list, and used test software to control the EUT for
staying in continuous transmitting and receiving mode. So test frequency is below:

Frequency (MHz)
802.11b/802.119/802.11n(HT20)

Frequency (MHz)
802.11n(HT40)

Test channel

Lowest channel 2412MHz 2422MHz
Middle channel 2442MHz 2442MHz
Highest channel 2472MHz 2462MHz
Page 4 of 70
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I C I Report No.: TCT250324E014

2. Test Result Summary

Radio Spectrum Matter (RSM) Part of Tx
Test Item R T_est Test Method |Limit/Severity| Uncertainty| Result
equirement
RF Output Clause Clause
Power 43272 5490 20dBm +1.5dB PASS
Power
Spectral 40'2“252 g'j”;: 10dBm/MHz |  +3dB PASS
Density e B
Duty Cycle,
Clause Clause Clause
Tx-sequence 5 % N/A
Tx-gap 4324 5.42.2 4.3.2.4.3
Medium
Utilisation 40':;‘,‘”252 g'j‘”zsg < 10% +5 % N/A
(MU) factor e e
Clause
43.26.22&
- Clause Clause Clause
Adaptivity | ;'35 g 5462 | 432632& - PASS
Clause
43.2.6.4.2
Occupied
Channel g'g”;? g'j”f; 409"6‘;?63 +5 % PASS
Bandwidth
Transmitter
unwanted
e . Clause Clause Clause
emissions in +3dB PASS
the OOB 4.3.2.8 5.4.8.2 43.2.83
domain
Transmitter
unwanted
e . Clause Clause Clause
emissions in +4.28dB PASS
the spurious 43.29 5.49.2 4.3.2.9.3
domain
Page 5 of 70

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Report No.: TCT250324E014

Radio Spectrum Matter (RSM) Part of Rx

Test Item

Test

Requirement

Test Method

Limit/Severity

Uncertainty

Result

Receiver
spurious
emissions

Clause 4.3.2.10

Clause
5.4.10.2

Clause 4.3.2.10.3

+4.28dB

PASS

Receiver
Blocking

Clause 4.3.2.11

Clause
5.4.11.2

Clause 4.3.2.11.4

PASS

Note:

1 PASS: Test item meets the requirement.

2. N/A: Test case does not apply to the test object.

3. The test result judgment is decided by the limit of test standard.

4. Tx: In this whole report Tx (or tx) means Transmitter.
Rx: In this whole report Rx (or rx) means Receiver.
Temperature (Uncertainty): £1°C  Humidity(Uncertainty): £5%
Uncertainty: +3%(for DC and low frequency voltages)

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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3. General Information
3.1. Test environment and mode

Report No.: TCT250324E014

Normal Extreme condition
ltem o
condition HT LT
Temperature +25°C
+35°C -20°C
Voltage DC 3.87V
Humidity 20%-95%
Atmospher.lc 1008 mbar
Pressure:
Test Mode:
Transmitting mode: Keep the EUT in transmitting mode with
modulation.
Receiving mode: Keep the EUT in receiving mode.

3.2. Description of Support Units

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessories were used to
form a representative test configuration during the tests.

Equipment

Model No.

Serial No.

FCC ID

Trade Name

/

/

/

/

/

Note:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.
2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended use.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT250324E014

3.3. Test Instruments List

Radiated Emission

Name Model No. Manufacturer | Date of Cal. Due Date
EMI Test Receiver ESCI7 R&S Jan. 21, 2025 | Jan. 20, 2026
iﬁ’]ea‘i;rzuer? FSQ40 R&S Jun. 27, 2024 | Jun. 26, 2025
Pre-amplifier 8447D HP Jun. 27, 2024 | Jun. 26, 2025
Pre-amplifier |LNPA_0118G-45 SKET Jan. 21, 2025 | Jan. 20, 2026
Pre-amplifier |LNPA_1840G-50 SKET Jan. 21, 2025 | Jan. 20, 2026
Broadband

VULB9163 Schwarzbeck Jun. 29, 2024 | Jun. 28, 2025
Antenna

Horn Antenna BBHA 9120D Schwarzbeck Jun. 29, 2024 | Jun. 28, 2025
Horn Antenna BBHA 9170 Schwarzbeck Jan. 23, 2025 | Jan. 22, 2026

Coaxial cable RE-03-D SKET Jun. 27, 2024 | Jun. 26, 2025
Coaxial cable RE-03-M SKET Jun. 27, 2024 | Jun. 26, 2025
Coaxial cable RE-03-L SKET Jun. 27, 2024 | Jun. 26, 2025
Coaxial cable RE-04-D SKET Jun. 27, 2024 | Jun. 26, 2025
Coaxial cable RE-04-M SKET Jun. 27, 2024 | Jun. 26, 2025
Coaxial cable RE-04-L SKET Jun. 27, 2024 | Jun. 26, 2025
Loop antenna FMZB1519B Schwarzbeck | Jun. 27,2024 | Jun. 26, 2025
EMI Test Software| FA-03A2 RE+ EZ EMC / /

Conducted Emission

Name Model No. Manufacturer Date of Cal. Due Date
Spectrum N9020A KEYSIGHT | Jan. 21,2025 | Jan. 20, 2026
Analyzer

Signal Generator N5182A Agilent Jun. 27,2024 | Jun. 26, 2025
Poweé OSXensor TCT-RF-001 MWRFtest | Jun. 27,2024 | Jun. 26, 2025
Combiner Box AT890-RFB Ascentest / /

Wideband Radio

Communication CMW500 R&S Jan. 21, 2025 | Jan. 20, 2026
Tester

Programable
tempratuce and

humidity JQ-2000 JQ Jun. 27, 2024 | Jun. 26, 2025
chamber
DC Power KR3005K Kingrang | Jun. 27,2024 | Jun. 26, 2025
Supply
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I C I Report No.: TCT250324E014

4. Test Facilities

Shenzhen TCT Testing Technology Co., Ltd.

Address: 2101 & 2201, Zhenchang Factory, Renshan Industrial Zone, Fuhai Subdistrict,
Bao'an District, Shenzhen, Guangdong, China

TEL: +86-755-27673339

5. Measurement Uncertainty

The reported uncertainty of measurement y + 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 %.

No. Item MU

1 RF power, conducted +0.12 dB
2 Spurious emissions, conducted +0.11 dB
3 All emissions, radiated(<1 GHz) +4.56 dB
4 All emissions, radiated(1 GHz - 18 GHz) +4.22 dB
5 Temperature +0.1°C
6 Humidity +1.0%

Page 9 of 70
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Report No.: TCT250324E014

6. Transmit Requirement

6.1. RF Output Power

6.1.1. Test Specification

Test Requirement:

ETSI EN 300 328 clause 4.3.2.2

Test Method:

ETSI EN 300 328 clause 5.4.2.2.1

Limit:

20dBm

Test Setup:

Programmed
o EUT temperature
| chamber-

Combiner Box

Power Supply

Spectrum

PC

Test Procedure:

Power Sensor
Box
Keyboard
Step 1:

Use a fast power sensor suitable for 2,4 GHz and capable of
1 MS/s.

Use the following settings:

- Sample speed 1 MS/s or faster.

- The samples must represent the power of the signal.

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

Note 1: For adaptive equipment, to increase the measurement accuracy, a higher
number of bursts may be used.

Step 2:
For conducted measurements on devices with one transmit
chain:

-Connect the power sensor to the transmit port, sample the
transmit signal and store the raw data. Use these stored
samples in all following steps.

For conducted measurements on devices with multiple
transmit chains:

-Connect one power sensor to each transmit port for a
synchronous measurement on all transmits ports.

-Trigger the power sensors so that they start sampling at
the same time. Make sure the time difference between the
samples of all sensors is less than half the time between

Hotline: 400-6611-140
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Report No.: TCT250324E014

two samples.

-For each instant in time, sum the power of the individual
samples of all ports and store them. Use these stored
samples in all following steps.

Step 3:
Find the start and stop times of each burst in the stored
measurement samples.

Note 2: The start and stop times are defined as the points where the power is at
least 20 dB below the RMS burst power calculated in step 4.

Step 4:
Between the start and stop times of each individual burst
calculate the RMS power over the burst. Save these Pburst
values, as well as the start and stop times for each burst.

1k
P _=—>»PFP (1)

burst k sample
(—
1=l

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

Step 6:
Add the (stated) antenna assembly gain "G" in dBi of the
individual antenna.
If applicable, add the additional beamforming gain "Y" in dB.
If more than one antenna assembly is intended for this
power setting, the maximum overall antenna gain (G or G +
Y) shall be used.
The RF Output Power (P) shall be calculated using the
formula below:

P=A+G+Y

Test Instrument:

Refer to Item 3.3

Test Result:

PASS

Hotline: 400-6611-140
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6.1.2. Test Data

802.11b Modulation

Report No.: TCT250324E014

Max Burst
Test Channel Burst RMS Max EIRP Limit Result
Conditions Number Power (dBm EIRP) | (dBm EIRP)
(dBm)
Lowest 25 17.09 16.09
Normal Middle 25 17.21 16.21
Highest 25 16.59 15.59
Lowest 25 17.06 16.06
NVHT Middle 25 17.18 16.18 20 PASS
Highest 25 16.55 15.55
Lowest 25 17.01 16.01
NVLT Middle 25 17.15 16.15
Highest 25 16.52 15.52
Note: 1>. V= Voltage, T= Temperature, N=Normal
2>. Cable Loss=0.5dB, Antenna Gain= -1dBi, this factors have been set in test software.
802.11g Modulation
Max Burst
Test Channel Burst RMS Max EIRP Limit Result
Conditions Number Power (dBm EIRP) | (dBm EIRP)
(dBm)
Lowest 25 15.62 14.62
Normal Middle 25 16.67 15.67
Highest 25 16.11 15.11
Lowest 25 15.60 14.60
NVHT Middle 25 16.65 15.65 20 PASS
Highest 25 16.06 15.06
Lowest 25 15.55 14.55
NVLT Middle 25 16.64 15.64
Highest 25 16.08 15.08
Note: 1>. V= Voltage, T= Temperature, N=Normal
2>, Cable Loss=0.5dB, Antenna Gain= -1dBi, this factors have been set in test software.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT250324E014

802.11n (HT20) Modulation

Max Burst
Test Channel Burst RMS Max EIRP Limit Result
Conditions Number Power (dBm EIRP) | (dBm EIRP)
(dBm)
Lowest 25 15.30 14.30
Normal Middle 25 16.73 15.73
Highest 25 16.07 15.07
Lowest 25 15.28 14.28
NVHT Middle 25 16.70 15.70 20 PASS
Highest 25 16.03 15.03
Lowest 25 15.24 14.24
NVLT Middle 25 16.66 15.66
Highest 25 16.04 15.04
Note: 1>. V= Voltage, T= Temperature, N=Normal
2>. Cable Loss=0.5dB, Antenna Gain= -1dBi, this factors have been set in test software.
802.11n (HT40) Modulation
Max Burst
Test Channel Burst RMS Max EIRP Limit Result
Conditions Number Power (dBm EIRP) | (dBm EIRP)
(dBm)
Lowest 25 16.15 15.15
Normal Middle 25 16.92 15.92
Highest 25 16.95 15.95
Lowest 25 16.11 15.11
NVHT Middle 25 16.88 15.88 20 PASS
Highest 25 16.91 15.91
Lowest 25 16.12 15.12
NVLT Middle 25 16.86 15.86
Highest 25 16.94 15.94
Note: 1>. V= Voltage, T= Temperature, N=Normal
2>. Cable Loss=0.5dB, Antenna Gain= -1dBi, this factors have been set in test software.
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6.2. Power Spectral Density

6.2.1. Test Specification

Test Requirement: | ETSI EN 300 328 clause 4.3.2.3
Test Method: ETSI EN 300 328 clause 5.4.3.2.1
Limit: 10dBm/MHz

| Power Supply }_l EUT |

Combiner Box
Test setup:
Power Sensor
Box
Step 1:
Connect the UUT to the spectrum analyser and use the
following settings:
Start Frequency: 2400 MHz
Stop Frequency: 2483.5 MHz
Resolution BW: 10 kHz
Video BW: 30 kHz
Sweep Points: > 8350
NOTE:For spectrum analysers not supporting this number of sweep
points, the frequency band may be segmented.
Detector: RMS
Trace Mode: Max Hold
Sweep time: 10 s; the sweep time may be increased further
until a value where the sweep time
Test procedure: has no impact on the RMS value of the signal

For non-continuous signals, wait for the trace to be
completed. Save the (trace) data set to a file.

Step 2:
For conducted measurements on smart antenna systems
using either operating mode 2 or 3 (see clause 5.1.3.2),
repeat the measurement for each of the transmit ports. For
each frequency point, add up the amplitude (power) values
for the different transmit chains and use this as the new data
set.

Step 3:
Add up the values for amplitude (power) for all the samples
in the file.

Step 4:
Normalize the individual values for amplitude so that the

Page 14 of 70
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I C I Report No.: TCT250324E014

sum is equal to the RF Output Power (e.i.r.p.) measured
in clause 5.3.2.

Step 5:
Starting from the first sample in the file (lowest frequency),
add up the power of the following samples representing a 1
MHz segment and record the results for power and position
(i.e. sample #1 to #100). This is the Power Spectral Density
(e.i.r.p.) for the first 1 MHz segment which shall be recorded.

Step 6:
Shift the start point of the samples added up in step 5 by 1
sample and repeat the procedure in step 5 (i.e. sample #2

to #101).
Step 7:
Repeat step 6 until the end of the data set and record
the radiated Power Spectral Density values for each of the
1 MHz segments.

Test Instruments: Refer to Item 3.3
Test Mode: Transmitting mode
Test Result PASS

Page 15 of 70
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6.2.2. Test Data
802.11b Modulation

Report No.: TCT250324E014

Max PSD Limit
Frequency (MH2) | 1y m/MHZ(EIRP)] | [dBM/MHZ(EIRP)] e
2412 7.57 10 PASS

Max PSD Limit
Frequency (MH2) | 14Bm/MH2(EIRP)] | [dBmM/MHZ(EIRP)] e
2442 8.73 10 PASS

Max PSD Limit
Frequency (MH2) | 14Bm/MH2(EIRP)] | [dBmM/MHZ(EIRP)] Reali
2472 7.12 10 PASS

02.11g Modulation

Max PSD Limit
Frequency (MHZ) | 1B /MHZ(EIRP)] | [dBM/MHZ(EIRP)] xEsuL
2412 3.94 10 PASS

Max PSD Limit
Frequency (MHZ) | i m/MHZ(EIRP)] | [dBM/MHZ(EIRP)] e
2442 4.87 10 PASS

Max PSD Limit
Frequency (MH2) | 14Bm/MH2Z(EIRP)] | [dBmM/MHZ(EIRP)] el
2472 4.39 10 PASS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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801.11n (HT20) Modulation

Report No.: TCT250324E014

Max PSD Limit
Frequency (MH2) | 14Bm/MHZ(EIRP)] | [dBM/MHZ(EIRP)] e
2412 3.44 10 PASS

Max PSD Limit
Frequency (MHZ) | 1B /MHZ(EIRP)] | [dBmM/MHZ(EIRP)] e
2442 4.74 10 PASS

Max PSD Limit
Frequency (MH2) | i m/MHZ(EIRP)] | [dBM/MHZ(EIRP)] e
2472 4.08 10 PASS

02.11n (HT40) Modulation

Max PSD Limit
Frequency (MHZ) | 1B /MHZ(EIRP)] | [dBM/MHZ(EIRP)] xEsuL
2422 1.40 10 PASS

Max PSD Limit
Frequency (MHZ) | 1B /MHZ(EIRP)] | [dBM/MHZ(EIRP)] xEsuL
2442 2.10 10 PASS

Max PSD Limit
Frequency (MH2) | 14Bm/MHZ(EIRP)] | [dBM/MHZ(EIRP)] xEsui
2462 2.09 10 PASS

Test plots as follows:

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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802.11b Modulation
Lowest channel

Frequency: 2412 MHz R
Power Spectral Density PSD: 7.57dBmiMHz

20 —— PSD{dBm/10KHz)
— PSD(dBm/MHz)
757 dBm *+ Max Point

2400 244175 24835

Frequency (MHz)
RBW: T0KHz. VBW: 30 KHz. Sweep Points:8351

Middle channel

Frequency: 2442 MHz
Power Spectral Density

PSD: 8.73dBm/MHz

— PSD(dBm/T0KHz)
B — ESD(cEmIHz)
830 + Max Point
28 |
|
v
2400 244175 24835

Frequency (MHz)
RBW: 10KHz, VBWW: 30 KHz, Sweep Points:3351

Highest channel

Frequency: 2472 MHe S ;
Power Spectral Density PSD: 7.12dBm/MHz

20 —— PSD{dBm/10KHz)
— PSD(dBm/MHz)
7.12dBm + Max Foint

2400 244175 24835

Frequency (MHz)
RBW: T0KHz. VBW: 30 KHz. Sweep Points:8351
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802.11g Modulation

Frequency: 2412 MHe

334 dBm

Lowest channel

Power Spectral Density

Report No.: TCT250324E014

PSD: 3.94dBm/MHz

— PSD(dBm/10KHz)
— PSD(dBm/MHz)
+ Max Foint

2400

REW: 10KHz. VBW: 30 KHz. Sweep Points: 3351

Frequency: 2442 MHz

o

244175
Frequency (MHz)

Middle channel

Power Spectral Density

487dBm

PSD: 4.87dBm/MHz

— PSD(dBM10KH2)
— PSD(dBm/MHz)
+ Max Foint

2400

RBW: 10KHz, VBWW: 30 KHz, Sweep Points:3351

Frequency: 2472 MHe

244175

Frequency (MHz)

Highest channel

Power Spectral Density

439 dBm

PSD: 4.33dBm/MHz

— PSD(dBm/10KHz)
— PSD(dBm/MHz)
+ Max Foint

2400

REW: 10KHz. VBW: 30 KHz. Sweep Points: 3351

Hotline: 400-6611-140

Tel: 86-755-27673339

244175

Frequency (MHz)

Fax: 86-755-27673332
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802.11n (HT20) Modulation

Frequency: 2412 MHe

344 dBm

Ampltude [dBm|

Report No.: TCT250324E014

Lowest channel

Power Spectral Density PSD: 3.44dBm/MHz

— PSD(dBm/10KHz)
— PSD(dBm/MHz)
+ Max Foint

2400

REW: 10KHz. VBW: 30 KHz. Sweep Points: 3351

Frequency: 2442 MHz

Ampliude [dBm]

244175
Frequency (MHz)

Middle channel

Power Spectral Density

PSD: 4 74dBm/MHz

— PSD(dBM10KH2)
— PSD(dBm/MHz)
i + Max Foint

2400

RBW: 10KHz, VBWW: 30 KHz, Sweep Points:3351

Frequency: 2472 MHe

Ampitude (48|

244175
Frequency (MHz)

Highest channel

Power Spectral Density PSD: 4.08d4Bm/MHz

— PSD(dBm/10KHz)
— PSD(dBm/MHz)
+ Max Foint
408d8m

\

2400

REW: 10KHz. VBW: 30 KHz. Sweep Points: 3351

Hotline: 400-6611-140

Tel: 86-755-27673339

244175
Frequency (MHz)
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802.11n (HT40) Modulation

Frequency: 2422 MHe

14 dBm

Ampltude [dBm|

T

Report No.: TCT250324E014

Lowest channel

Power Spectral Density PSD: 1.40dBm/MHz

— PSD(dBm/10KHz)

— PSD(dBm/MHz)
+ Max Point

2400

REW: 10KHz. VBW: 30 KHz. Sweep Points: 3351

Frequency: 2442 MHz

Ampliude [dBm]

244175
Frequency (MHz)

Middle channel

Power Spectral Density

PSD: 2.10dBm/MHz

— PSD(dBM10KH2)
— PSD(dBm/MHz)
+ Max Point

2400

RBW: 10KHz, VBWW: 30 KHz, Sweep Points:3351

Frequency: 2462 MHe

Ampitude (48|

244175
Frequency (MHz)

Highest channel

Power Spectral Density PSD: 2.094Bm/MHz

— PSD(dBm/10KHz)
— PSD(dBm/MHz)
+ Max Point

209dBm

2400

REW: 10KHz. VBW: 30 KHz. Sweep Points: 3351

Hotline: 400-6611-140

Tel: 86-755-27673339

244175
Frequency (MHz)
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6.3. Adaptivity

6.3.1. Test Specification

Test Requirement: |ETSI EN 300 328 clause 4.3.2.6

Test Method: ETSI EN 300 328 clause 5.4.6.2
Limit: Clause 4.3.2.6
Spectrum
Analyzer
o Splitter/ Companion
uut ™| Combiner Direct. Couple Device
> - —» ATT.
. A
Test Setup: S
Generator
(Interferer)
Splitter/
Combiner
Signal
Generator
(Blocker)
Test Mode: Normal Operation Mode

The different steps below define the procedure to verify the
efficiency of the LBT based adaptive mechanism of equipment
using wide band modulations other than FHSS. This method
can be applied on Load Based Equipment and Frame Based
Equipment.

Step 1:

The UUT shall connect to a companion device during the test. The interference
signal generator, the unwanted signal generator, the spectrum analyser, the UUT
and the companion device are connected using a set-up equivalent to the example
given by figure 5 although the interference and unwanted signal generator do not
generate any signals at this point in time. The spectrum analyser is used to monitor
the transmissions of both the UUT and the companion device and it should be
possible to distinguish between either transmission. In addition, the spectrum
analyser is used to monitor the transmissions of the UUT in response to the

Test Procedure: interfering and the unwanted signals.

Adjust the received signal level (wanted signal from the companion device) at the
UUT to the value defined in table 10 (clause 4.3.2.6.3.2.2) for Frame Based
Equipment or in table 11 (clause 4.3.2.6.3.2.3) for Load Based Equipment.

Note 1: Testing of Unidirectional equipment does not require a link to be
established with a companion device.

The analyzer shall be set as follows:

RBW: = Occupied Channel Bandwidth (if the analyser
does not support this setting, the highest
available setting s hall be use)

VBW: 3 x RBW (if the analyser does not support this
sOtting, the highest alJailable setting
shalll0be used

Detector Mod[: RMS
Cente Frequency: Equal to the hopping frequency to be tested
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Span: OHz
Sweep time: > maximum Channel Occupancy Time
Trace Mode: Clear/Write
Trigger Mode: Video
Step 2:

[J Configure the UUT for normal transmissions with a sufficiently high payload
resulting in a minimum transmitter activity ratio (TxOn / (TxOn + TxOff)) of 0,3.
Where this is not possible, the UUT shall be configured to the maximum payload
possible.

(1 For Frame Based Equipment, using the procedure defined in clause 5.4.6.2.1.5,
it shall be verified that the UUT complies with the maximum Channel Occupancy
Time and minimum Idle Period defined in clause 4.3.2.6.3.2.2, step 3. When
measuring the Idle Period of the UUT, it shall not include the transmission time of
the companion device.

[ For Load Based equipment, using the procedure defined in clause 5.4.6.2.1.5, it
shall be verified that the UUT complies with the maximum Channel Occupancy
Time and minimum Idle Period defined in clause 4.3.2.6.3.2.3, step 2 and step 3.
When measuring the Idle Period of the UUT, it shall not include the transmission
time of the companion device.

Note 2: For the purpose of testing Load Based Equipment referred to in the first
paragraph of clause 4.3.2.6.3.2.3 (IEEE 802.11™ [i.3] or IEEE 802.15.4™ [i.4]
equipment), the limits to be applied for the minimum Idle Period and the
maximum Channel Occupancy Time are the same as defined for other types of
Load Based Equipment (see clause 4.3.2.6.3.2.3, step 2 and step 3). The Idle
Period is considered to be equal to the CCA or Extended CCA time defined in
clause 4.3.2.6.3.2.3, step 1 and step 2.

Step 3: Adding the interference signal

An interference signal as defined in clause B.7 is injected on the current operating
channel of the UUT. The power spectral density level (at the input of the UUT) of
this interference signal shall be equal to the detection threshold defined in clause
4.3.2.6.3.2.2, step 5 (frame based equipment) or clause 4.3.2.6.3.2.3, step 5 (load

based equipment).

Step 4: Verification of reaction to the interference signal

The spectrum analyser shall be used to monitor the transmissions of the UUT on
the selected operating channel with the interfering signal injected. This may
require the spectrum analyser sweep to be triggered by the start of the interfering
signal.

[1 Using the procedure defined in clause 5.4.6.2.1.5, it shall be verified that:

i) The UUT shall stop transmissions on the current operating channel.

The UUT is assumed to stop transmissions within a period equal to the maximum
Channel Occupancy Time defined in clause 4.3.2.6.3.2.2 (frame based equipment)
or clause 4.3.2.6.3.2.3 (load based equipment).

ii) Apart from Short Control Signalling Transmissions, there shall be no
subsequent transmissions while the interfering signal is present.

To verify that the UUT is not resuming normal transmissions as long as the
interference signal is present, the monitoring time may need to be 60 s or more.
iii) The UUT may continue to have Short Control Signalling Transmissions on the
operating channel while the interfering signal is present. These transmissions shall
comply with the limits defined in clause 4.3.2.6.4.2.

The verification of the Short Control Signalling transmissions may require the
analyser settings to be changed (e.g. sweep time).

iv) Alternatively, the equipment may switch to a non-adaptive mode.

Step 5: Adding the blocking signal

With the interfering signal present, a 100 % duty cycle CW signal is inserted as
the unwanted signal. The frequency and the level are provided in table 10 (clause
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4.3.2.6.3.2.2) for Frame Based Equipment or in table 11 (clause 4.3.2.6.3.2.3) for
Load Based Equipment.

[J The spectrum analyser shall be used to monitor the transmissions of the UUT on
the selected operating channel. This may require the spectrum analyser sweep to
be triggered by the start of the unwanted signal.

[J Using the procedure defined in clause 5.4.6.2.1.5, it shall be verified that;

i) The UUT shall not resume normal transmissions on the current operating
channel as long as both the interference and unwanted signals remain present.

To verify that the UUT is not resuming normal transmissions as long as the
interference and unwanted signals are present, the monitoring time may need to be
60 s or more.

ii) The UUT may continue to have Short Control Signalling Transmissions on the
operating channel while the interfering and unwanted signals are present. These
transmissions shall comply with the limits defined in clause 4.3.2.6.4.2.

The verification of the Short Control Signalling transmissions may require the
analyser settings to be changed (e.g. sweep time).

Step 6: Removing the interference and blocking signal

On removal of the interference and unwanted signals the UUT is allowed to start
transmissions again on this channel; however, this is not a requirement and,
therefore, does not require testing.

Step 7:

Step 2 to step 6 shall be repeated for each of the frequencies to be tested
Test Instrument: Refer to Item 3.3
Test Result: PASS
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6.3.2. Test data

Report No.: TCT250324E014

Spectrum Setting:

RBW:

Smob Bl

8MHz VBW: | 8BMHz Span: | OHz
Note: The highest available setting of RBW is 8MHz.
Test Mode \ 802.11b Test Channel | Lowest
AWGN Interference Level (dBm) -66.09
Blocking Interference Level (dBm) -35.00
Max COT (ms) 0.73
Min Idle Time (ms) 0.04
Interference time (Ss) 120
Blocking time (s) 60
Pulse width (ms) 2.60
Duty Cycle (%) 5.20

hrglnle | Bl

hmplade ¢

Chonnel O

coupotion Times

Tinve Domain (ms)

i
‘|| 5
=]

i L'lE

| |

Anphude | @n|

Short Control Signol

e

irve Domain (mes)

no
-3
'

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT250324E014

Test Mode \ 802.11b

Test Channel | Highest
AWGN Interference Level (dBm) -65.59
Blocking Interference Level (dBm) -35.00
Max COT (ms) 5.42
Min Idle Time (ms) 0.03
Interference time (Ss) 120
Blocking time (s) 60
Pulse width (ms) 0
Duty Cycle (%) 0

Sl i

Channel Gccupation Thm,

Arginl |

Channel Occupstion Time

Aryink |

Short Control Signal

Anphude | @n|

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Report

No.: TCT250324E014

Spectrum Setting:

RBW: | 8MHz VBW: | 8MHz Span: | OHz
Note: The highest available setting of RBW is 8MHz.
Test Mode | 802.11g Test Channel | Lowest
AWGN Interference Level (dBm) -64.62
Blocking Interference Level (dBm) -35.00
Max COT (ms) 0.73
Min Idle Time (ms) 0.04
Interference time (s) 120
Blocking time (s) 60
Pulse width (ms) 0
Duty Cycle (%) 0

okl

Argivks e

gl b

Tirme Domain (mal

Aplude |

Short Control Signol
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Report No.: TCT250324E014

Test Mode \ 802.11g

Test Channel | Highest
AWGN Interference Level (dBm) -65.11
Blocking Interference Level (dBm) -35.00
Max COT (ms) 5.42
Min Idle Time (ms) 0.03
Interference time (Ss) 120
Blocking time (s) 60
Pulse width (ms) 0
Duty Cycle (%) 0

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT250324E014

Spectrum Setting:

RBW: | 8MHz VBW: | 8MHz Span: | OHz
Note: The highest available setting of RBW is 8MHz.
Test Mode | 801.11n (HT20) Test Channel | Lowest
AWGN Interference Level (dBm) -64.30
Blocking Interference Level (dBm) -35.00
Max COT (ms) 1.11
Min Idle Time (ms) 0.04
Interference time (s) 120
Blocking time (s) 60
Pulse width (ms) 2.60
Duty Cycle (%) 5.20

=i=i

Argivk |

gl b

Aplude S|

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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Test Mode | 801.11n (HT20) Test Channel | Highest
AWGN Interference Level (dBm) -65.07
Blocking Interference Level (dBm) -35.00
Max COT (ms) 5.42
Min Idle Time (ms) 0.03
Interference time (Ss) 120
Blocking time (s) 60
Pulse width (ms) 0.87
Duty Cycle (%) 1.74

e

Argink B

Channel Gooupntion Time

Ak i

Short Control Signal Short Signal: 0.87 ma

phe n]
|
el
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Report No.: TCT250324E014

Spectrum Setting:

RBW: | 8MHz VBW: | 8MHz Span: | OHz
Note: The highest available setting of RBW is 8MHz.
Test Mode | 802.11n (HT40) Test Channel | Lowest
AWGN Interference Level (dBm) -65.15
Blocking Interference Level (dBm) -35.00
Max COT (ms) 1.22
Min Idle Time (ms) 0.03
Interference time (s) 120

Blocking time (s)

60
Pulse width (ms) 0
Duty Cycle (%) 0

e

Channel OGccupation Time

Argink e

Arhode (di|

Aplude S|

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT250324E014

Test Mode | 802.11n (HT40) Test Channel | Highest
AWGN Interference Level (dBm) -65.95
Blocking Interference Level (dBm) -35.00
Max COT (ms) 1.11
Min Idle Time (ms) 0.03
Interference time (Ss) 120
Blocking time (s) 60
Pulse width (ms) 0.87
Duty Cycle (%) 1.74
: £E
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6.4. Occupied Channel Bandwidth

6.4.1. Test Specification

Test Requirement: |ETSI EN 300 328 clause 4.3.2.7
Test Method: ETSI EN 300 328 clause 5.4.7.2
The Occupied Channel Bandwidth for each hopping frequency

Sllulie shall fall completely within the band 2400MHz ~ 2483.5MHz.
| Power Supply |_| EUT |

Test Setup: pC
O L

Test Mode: Transmitting mode

Step 1:
Connect the UUT to the spectrum analyzer and use the
following settings:
Centre Frequency:  The centre frequency of the channel under test
Resolution BW: ~ 1 % of the span without going below 1 %
Video BW: 3 x RBW

Frequency Span for Lowest frequency separation that is used
frequency hopping within the hopping sequence

equipment:
Frequency Span for 2 x Nominal Channel Bandwidth (e.g. 40 MHz
other types of for a 20 MHz channel)
equipment:
Detector Mode: RMS
Test Procedure:
Trace mode: Max Hold
Trace mode: 1s
Step 2:

Wait for the trace is completed.
Find the peak value of the trace and place the analyzer
marker on this peak.

Step 3:
Use the 99 % bandwidth function of the spectrum analyzer to
measure the Occupied Channel Bandwidth of the UUT. This
value shall be recorded.

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

Test Instrument: Refer to Item 3.3
Test Result: PASS
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6.4.2. Test data

Report No.: TCT250324E014

802.11b
Test 99% Declared
Channel Bandwidth Bandwidth | FL/Fn (MHZ) Limit Result
(MH2z) (MHz)
Lowest 16.71 20 2404.09 2400MHz ~ PASS
Highest 15.46 20 2479.63 2483.5MHz PASS
802.11g
Test 99% Declared
Channel Bandwidth Bandwidth | FL/Fn (MHZ) Limit Result
(MH2z) (MH2z)
Lowest 17.76 20 2403.64 2400MHz ~ PASS
Highest 17.45 20 2480.66 2483.5MHz PASS
802.11n(HT20)
Test 99% Declared
Channel Bandwidth Bandwidth | FL/Fn (MHZ) Limit Result
(MH2z) (MH2z)
Lowest 18.36 20 2403.09 2400MHz ~ PASS
Highest 18.30 20 2481.12 2483.5MHz PASS
802.11n(HT40)
Test 99% Declared
Channel Bandwidth Bandwidth | FL/Fn (MHZz) Limit Result
(MH2z) (MH2z)
Lowest 42.90 40 2403.81 2400MHz ~ PASS
Highest 39.74 40 2473.22 2483.5MHz PASS
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Report No.: TCT250324E014

Modulation Type:

802.11b

Test Channel:

Lowest Channel

o Keysight Spectrum Analyzer - Occupied BW

==

| SENSE:INT]

ALIGN AUTO

02:40:53 PM Mar 26, 2025

[ F 50Q AC
Center Freq 2.412000000 GHz
#FGain:Low -~

Ref Offset 2.22 dB
Ref 22.22 dBm

Occupied Bandwidth

16.705 MHz
439.52 kHz
26.04 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.412000000 GHz
Trig: Free Run
#Atten: 30 dB

Total Power

% of OBW Power
x dB

Radio Std: None

Avg|Hold: 10110
Radio Device: BTS

Mkr1 2.404087 GHz

#VBW 1.2 MHz

16.9 dBm

99.00 %
-26.00 dB

STATUS

802.11b

Test Channel:

Highest Channel

s Keysight Spectrum Analyzer - Occupied BW

=R

| SENSE:INT]

ALIGN AUTO | 02:50:17 PM Mar 26, 2025

RL | RF 500 AC
Center Freq 2.472000000 GHz

#IFGain:Low

Ref Offset 2.39 dB
Ref 22.39 dBm

Center 2.472 GHz
#Res BW 430 kHz

Occupied Bandwidth
15.458 MHz
-102.44 kHz
19.39 MHz

Transmit Freq Error % o

x dB Bandwidth

Center Freq: 2.472000000 GHz
—». Trig: FreeRun
#Atten: 30 dB

Total Power

x dB

Radio Std: None
Avg|Hold: 1010
Radio Device: BTS

Mkr1 2.479627 GHz

#VBW 1.2 MHz

17.1 dBm

f OBW Power 99.00 %

-26.00 dB

STATUS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT250324E014

Modulation Type:

802.11g

Test Channel:

Lowest Channel

o Keysight Spectrum Analyzer - Occupied BW

==

| SENSE:INT]

ALIGN AUTO

02:59:35 PM Mar 26, 2025

[ F 50Q AC
Center Freq 2.412000000 GHz
#FGain:Low -~

Ref Offset 2.22 dB
Ref 22.22 dBm

Occupied Bandwidth

17.759 MHz
521.33 kHz
31.57 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.412000000 GHz
Trig: Free Run
#Atten: 30 dB

Total Power

% of OBW Power
x dB

Radio Std: None

Avg|Hold: 10110
Radio Device: BTS

Mkr1 2.403642 GHz
-6.9181 dBm

#VBW 1.2 MHz

15.5 dBm

99.00 %
-26.00 dB

STATUS

802.11¢g

Test Channel:

Highest Channel

s Keysight Spectrum Analyzer - Occupied BW

=R

| SENSE:INT]

ALIGN AUTO | 03:05:29 PM Mar 26, 2025

RL | RF 500 AC
Center Freq 2.472000000 GHz

#IFGain:Low

Ref Offset 2.39 dB
Ref 22.39 dBm

Center 2.472 GHz
#Res BW 430 kHz

Occupied Bandwidth
17.450 MHz
-64.061 kHz
32.45 MHz

Transmit Freq Error % o

x dB Bandwidth

Center Freq: 2.472000000 GHz
—». Trig: FreeRun
#Atten: 30 dB

Total Power

x dB

Radio Std: None
Avg|Hold: 1010
Radio Device: BTS

Mkr1 2.480661 GHz

#VBW 1.2 MHz

16.6 dBm

f OBW Power 99.00 %

-26.00 dB

STATUS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT250324E014

Modulation Type: 802.11n(HT20) Test Channel: Lowest Channel
o Keysight SpectrumAnalyzer OCrupled BW =
RL | RF | SENSE:INT] ALIGN AUTO \ 03:12:44 PM Mar 26, 2025

Center Freq: 2.412000000 GHz
Trig: Free Run Avg|Hold: 10110
#Atten: 30 dB

——
#FGain:Low

Ref Offset 2.22 dB
Ref 22.22 dBm

#VBW 1.2 MHz

Total Power 15.3 dBm

Occupied Bandwidth

18.355 MHz
263.21 kHz
32.22 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

Radio Std: None
Radio Device: BTS
Mkr1 2.403086 GHz

802.11n(HT20)

Test Channel:

Highest Channel

=R

| SENSE:INT] ALIGN AUTO [

03:19:56 PM Mar 26, 2025

Center Freq: 2.472000000 GHz
—». Trig: FreeRun Avg|Hold: 10110

#FGain:Low #Atten: 30 dB

Ref Offset 2.39 dB
Ref 22.39 dBm

Center 2472 GHz
#VBW 1.2 MHz

Total Power 16.5 dBm

Occupied Bandwidth
18.297 MHz
-32.056 kHz
34.29 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

Radio Std: None

Radio Device: BTS

Mkr1 2.481116 GHz

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT250324E014

Modulation Type:

802.11n(HT40)

Test Channel:

Lowest Channel

o Keysight Spectrum Analyzer - Occupied BW

==

Ref Offset 2.24 dB
Ref 22.24 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

| F 50 Q AC
Center Freq 2.422000000 GHz

| SENSE:INT] ALIGN AUTO

03:26:03 PM Mar 26, 2025

#FGain:Low

42.898 MHz

3.2590 MHz
68.97 MHz

Center Freq: 2.422000000 GHz
Trig: Free Run Avg|Hold: 10110
#Atten: 30 dB

.

#VBW 2.4 MHz

Total Power 15.6 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Radio Std: None
Radio Device: BTS
Mkr1 2.40381 GHZ
5.7

802.11n(HT40)

Test Channel:

Highest Channel

s Keysight Spectrum Analyzer - Occupied BW

=R

Ref Offset 2.37 dB
Ref 22.37 dBm

Center 2.462 GHz
#Res BW 820 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

RL | RF 500 AC
Center Freq 2.462000000 GHz

| SENSE:INT] ALIGN AUTO [

03:43:29 PM Mar 26, 2025

#IFGain:Low

39.741 MHz

-8.6486 MHz
67.56 MHz

Center Freq: 2.462000000 GHz
—». Trig: FreeRun Avg|Hold: 10110
#Atten: 30 dB

#VBW 2.4 MHz

Total Power 16.3 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Radio Std: None

Radio Device: BTS

Mkr1 2.473222 GHz

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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6.5. Transmitter Unwanted Emissions In The OOB Domain

6.5.1. Test Specification

Test Requirement: |ETSI EN 300 328 clause 4.3.2.8

Test Method: ETSI EN 300 328 clause 5.4.8.2

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.

Spurious Domain Out Of Band Domain (O0B) Allocated Band QOut Of Band Domain (O0B) Spurious Domain

A

Limit:

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

A: -10 dBm/MHz e.irp.
B: -20 dBm/MHz e.i.rp. BW = Occupied Channel Bandwidth in MHz or 1 MHz whichever is greater
C: Spurious Domain limits

Figure 1: Transmit mask
| Power Supply |_| EUT |

Combiner Box

Test Setup:

PC

Power Sensor
Box
Keyboard

Test Mode: Transmitting mode

The applicable mask is defined by the measurement results
from the tests performed under clause 5.4.7 (Occupied
Channel Bandwidth).
The Out-of-band emissions within the different horizontal
segments of the mask provided in figures 1 and 3 shall be
measured using the steps below. This method assumes the
spectrum analyser is equipped with the Time Domain Power
Test Procedure: option.
Step 1:
Connect the UUT to the spectrum analyser and use the
following settings:

Centre Frequency: 2 484 MHz

Span: O Hz
Resolution BW: 1 MHz
Filter mode: Channel filter
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Step 2: (segment 2 483,5 MHz to 2 483,5 MHz + BW)

Step 3: (segment 2 483,5 MHz + BW to 2 483,5 MHz + 2BW)

Step 4: (segment 2 400 MHz - BW to 2 400 MHz)

Video BW: 3 MHz

Detector Mode: RMS

Trace Mode: Max Hold

Sweep Mode: Continuous

Sweep Points: Sweep Time [s] / (1us) or 5000 whichever is
greater

Trigger Mode: Video trigger

Notel: In case video triggering is not possible, an external trigger
source may be used.

Sweep Time: >120% of the duration of the longest detected
during the measurement o the RF Output
Power

Adjust the trigger level to select the transmissions with the
highest power level.

For frequency hopping equipment operating in a normal
hopping mode, the different hops will result in signal bursts
with different power levels. In this case the burst with the
highest power level shall be selected.

Set a window (start and stop lines) to match with the start
and end of the burst and in which the RMS power shall be
measured using the Time Domain Power function.

Select RMS power to be measured within the selected
window and note the result which is the RMS power within
this 1 MHz segment (2 483,5 MHz to 2 484,5 MHz).
Compare this value with the applicable limit provided by the
mask.

Increase the centre frequency in steps of 1 MHz and repeat
this measurement for every 1 MHz segment within the range
2 483,5 MHz to 2 483,5 MHz + BW. The centre frequency of
the last 1 MHz segment shall be set to 2 483,5 MHz + BW -
0,5 MHz (which means this may partly overlap with the
previous 1 MHz segment).

Change the centre frequency of the analyser to 2 484 MHz +
BW and perform the measurement for the first 1 MHz
segment within range 2 483,5 MHz + BW to 2 483,5 MHz +
2BW. Increase the centre frequency in 1 MHz steps and
repeat the measurements to cover this whole range. The
centre frequency of the last 1 MHz segment shall be set to 2
483,5 MHz + 2 BW - 0,5 MHz(which means this may partly
overlap with the previous 1 MHz segment).

Change the centre frequency of the analyser to 2 399,5 MHz
and perform the measurement for the first 1 MHz segment
within range 2 400 MHz - BW to 2 400 MHz Reduce the

Hotline: 400-6611-140
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centre frequency in 1 MHz steps and repeat the
measurements to cover this whole range. The centre
frequency of the last 1 MHz segment shall be set to 2 400
MHz - 2BW + 0,5 MHz(which means this may partly overlap
with the previous 1 MHz segment).

Step 5: (segment 2 400 MHz - 2BW to 2 400 MHz - BW)

Change the centre frequency of the analyser to 2 399,5 MHz
- BW and perform the measurement for the first 1 MHz
segment within range 2 400 MHz - 2BW to 2 400 MHz - BW.
Reduce the centre frequency in 1 MHz steps and repeat the
measurements to cover this whole range. The centre
frequency of the last 1 MHz segment shall be set to 2 400
MHz - 2BW + 0.5 MHz(which means this may partly overlap
with the previous 1 MHz segment).

Step 6:
In case of conducted measurements on equipment with a
single transmit chain, the declared antenna assembly gain
"G" in dBi shall be added to the results for each of the 1 MHz
segments and compared with the limits provided by the
mask given in figures 1 or 3. If more than one antenna
assembly is intended for this power setting, the antenna with
the highest gain shall be considered.

In case of conducted measurements on smart antenna
systems (equipment with multiple transmit chains), the
measurements need to be repeated for each of the active
transmit chains. The declared antenna assembly gain "G" in
dBi for a single antenna shall be added to these results. If
more than one antenna assembly is intended for this power
setting, the antenna with the highest gain shall be
considered. Comparison with the applicable limits shall be
done using any of the options given below:

Option 1: the results for each of the transmit chains for the
corresponding 1 MHz segments shall be added. The
additional beamforming gain "Y" in dB shall be added as well
and the resulting values compared with the limits provided
by the mask given in figures 1 or 3.

Option 2: the limits provided by the mask given in figures 1 or 3
shall be reduced by 10 x log10(Ach) and the additional
beamforming gain "Y" in dB. The results for each of the
transmit chains shall be individually compared with these
reduced limits.

Note 2: Ach refers to the number of active transmit chains.

It shall be recorded whether the equipment complies with the mask provided in
figures 1 or 3.

Test Instrument: Refer to Item 3.3

Test Result: PASS
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6.5.2. Test data

Report No.: TCT250324E014

Modulation Type:

802.11b

Test Channel:

Lowest Channel

Freguency: 2412 MHz

Transmitter unwanted emissions in the out-of-band domain

= Limit
+ DOB

Amplitud e [dBm|

RBW: 1000 KHz, WBW-: 3000 KHz. Sweep Points: 18001

Freguency (MHz)

Modulation Type:

802.11b

Test Channel:

Highest Channel

Freguency: 2472 MHz

Transmitter unwanted emissions in the out-of-band domain

Amplitude (dBm|

— Limit
+ DOB

RBW: 1000 KHz, WBW: 3000 KHz, Sweep Points: 10063

Freguency (MHz)

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332
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Modulation Type:

802.11g

Test Channel:

Lowest Channel

Frequency: 2412 MHz

Transmitter unwanted emissions in the out-of-band domain

= Limit
+ 0O0B

Amplitude (dBm|

RBW: 1000 KHz, WBW: 3000 KHz, Sweep Points: 5001

Freguency (MHz)

Modulation Type:

Test Channel:

802.11g

Highest Channel

Freguency: 2472 MHz

Transmitter unwanted emissions in the out-of-band domain

Amplitude (dBm|

= Limit
+ DOB

REBW: 1000 KHz, VEBW: 3000 KHz, Sweep Points: 5001

Freguency (MHz)

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332
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Modulation Type:

802.11n(HT20)

Test Channel:

Lowest Channel

Frequency: 2412 MHz

Transmitter unwanted emissions in the out-of-band domain

= Limit
+ 0O0B

Amplitude (dBm|

RBW: 1000 KHz, WBW: 3000 KHz, Sweep Points: 5001

Freguency (MHz)

Modulation Type:

Test Channel:

802.11n(HT20)

Highest Channel

Freguency: 2472 MHz

Transmitter unwanted emissions in the out-of-band domain

Amplitude (dBm|

= Limit
+ DOB

REBW: 1000 KHz, VEBW: 3000 KHz, Sweep Points: 5001

Freguency (MHz)

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332
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Modulation Type: 802.11n(HT40) Test Channel: Lowest Channel

Frequency: 2422 MHz

Report No.: TCT250324E014

Transmitter unwanted emissions in the out-of-band domain

= Limit
+ 0O0B

Amplitude (dBm|

F MH
REW 1000 Kz, VEW: 3000 KHz. Sweep Points 5001 requency (MHz)

Modulation Type: 802.11n(HT40) Test Channel: Highest Channel

Freguency: 2462 MHz

Transmitter unwanted emissions in the out-of-band domain

= Limit
+ DOB

Amplitude (dBm|

F MH
REW: 1000 KHz, VEW: 3000 KHz, Sweep Points: 5001 requency (MHz)
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6.6.

6.6.1. Test Specification

Report No.: TCT250324E014

Transmitter unwanted emissions in the spurious domain

Test Requirement:

ETSI EN 300 328 clause 4.3.2.9

Test Method:

ETSI EN 300 328 clause 5.4.9.2

Maximum power
Frequency Range e.r.p. (£1 GHz) Bandwidth
e.i.r.p. (> 1 GHz)
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
Limit: 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 GHzto 12.75 GHz -30 dBm 1 MHz
For Conducted
| Power Supply |_| EUT |
Combiner Box
PC
Power Sensor
Box
EEST
For Radiated
Below 1GHz
Test Setup:

=| Antenna

Antenna Tower

! !

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Above 1GHz

Ham Antenna Antenna Tower < |
AE 1

o |

|
I
(Turntable)

Test Receiver 1]

[ |

Ground Refersnce Plane

Test Mode:

Transmitting Mode

Test Procedure:

1. Pre-scan
The test procedure below shall be used to identify potential
unwanted emissions of the UUT.

Step 1:
The sensitivity of the measurement set-up should be such
that the noise floor is at least 12 dB below the limits given in
tables 1 or 4.

Step 2:
The emissions over the range 30 MHz to 1 000 MHz shall be
identified. Spectrum analyser settings:

Resolution BW: 100 kHz

Video BW 300 kHz

Filter type 3 dB(Gaussian)
Detector mode: Peak

Trace Mode: Max Hold
Sweep Points: =>19400

NOTE 1: For spectrum anlysers not supporting this high number of sweep
points, the frequency band may need to be segmented.

Sweep time: For non continuous transmissions (duty cycle
less than 100 %), the sweep time shall be
sufficiently long, such that for each 100 kHz
frequency step, the measurement time is
greater than two transmissions of the UUT, on
any channel.

For Frequency Hopping equipment operating in
a normal operating (hopping not disabled)
mode, the sweep time shall be further
increased to capture multiple transmissions on
the same hopping frequency in different
hopping sequences.
NOTE 2: The above sweep time setting may result in long measuring times in case
of frequency hopping equipment. To avoid such long measuring times, an
FFT analyser could be used.

Hotline: 400-6611-140

Page 47 of 70

Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Report No.: TCT250324E014

Step 3:

Step 4:

Allow the trace to stabilize. Any emissions identified during
the sweeps above and that fall within the 6 dB range below
the applicable limit or above, shall be individually measured
using the procedure in clause 5.4.9.2.1.3 and compared to
the limits given in table 4 or table 12.

The emissions over the range 1 GHz to 12,75 GHz shall be
identified. Spectrum analyser settings:

Resolution BW: 1 MHz

Video BW 3 MHz

Filter type 3 dB(Gaussian)
Detector mode: Peak

Trace Mode: Max Hold
Sweep Points: = 23500

NOTE 3: For spectrum analysers not supporting this high number of sweep
points, the frequency band may need to be segmented.

Sweep time: For non continuous transmissions (duty cycle
less than 100 %), the sweep time shall be
sufficiently long, such that for each 1 MHz
frequency step, the measurement time is
greater than two transmissions of the UUT, on
any channel.

For Frequency Hopping equipment operating in
a normal operating (hopping not disabled)
mode, the sweep time shall be further
increased to capture multiple transmissions on
the same hopping frequency in different
hopping sequences.

NOTE 4: The above sweep time setting may result in long measuring times in
case of frequency hopping equipment. To avoid such long measuring
times, an FFT analyser could be used.

Allow the trace to stabilize. Any emissions identified during
the sweeps above that fall within the 6 dB range below the
applicable limit or above, shall be individually measured
using the procedure in clause 5.4.9.2.1.3 and compared to
the limits given in table 4 or table 12.Frequency Hopping
equipment may generate a block (or several blocks) of
spurious emissions anywhere within the spurious domain. If
this is the case, only the highest peak of each block of
emissions shall be measured using the procedure in clause
5.3.10.2.1.3.

In case of conducted measurements on smart antenna
systems (equipment with multiple transmit chains), the steps
2 and 3 need to be repeated for each of the active transmit
chains (Ach).The limits used to identify emissions during this
pre-scan need to be reduced with 10 x logio (Ach) (number
of active transmit chains).

Hotline: 400-6611-140
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2. Measurement of the emissions identified during the
pre-scan
The steps below shall be used to accurately measure the

measurements above. This method assumes the spectrum
analyser has a Time Domain Power function.

Step 1:
The level of the emissions shall be measured using the
following spectrum analyser settings:

Measurement Mode: Time Domain Power
Centre Frequency: Frequency of emission identified during the

pre-scan
Resolution BW: 100 kHz (<1 GHz) / 1 MHz (> 1 GHz)
Video BW 300 kHz (< 1 GHz) / 3 MHz (> 1 GHz)
Frequency Span: Zero Span
Sweep mode: Single Sweep
Sweep time: >120% of the duration of the longest burst

detected during the measurement of the RF
Output Power

Sweep points Sweep time [us] / (1 ys) with a maximum of
30000
Trigger: Video (burst signals) or Manual (continuous
signals)
DetecUor: RMS
Step 2:

Set a window where the start and stop indicators match the
start and end of the burst with the highest level and

If the spurious emission to be measured is a continuous
transmission, the measurement window shall be set to
match the start and stop times of the sweep.

Step 3:
In case of conducted measurements on smart antenna

individual unwanted emissions identified during the pre-scan

record the value of the power measured within this window.

(Ach) .

Step 4:

systems (equipment with multiple transmit chains), step 2
needs to be repeated for each of the active transmit chains

Sum the measured power (within the observed window) for
each of the active transmit chains.

The value defined in step 3 shall be compared to the limits
defined in tables 1 and 4.

Test Instrument:

Refer to Item 3.3

Test Result:

PASS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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6.6.2. Test Data

Report No.: TCT250324E014

The lowest channel
- Spurious Emission Limit
r%?/'l:"ezr)lcy olarization Bevel dBmI(TE:RP) Test Result
P dBm(EIRP)
727.51 Vertical -58.35 -36.00
4824.00 \Y -44 .64 -30.00
7236.00 \Y -47.22 -30.00
- \V/ - -
: PASS
727.51 Horizontal -58.19 -36.00
4824.00 H -45.33 -30.00
7236.00 H -48.96 -30.00
d H - -
The highest channel
- Spurious Emission Limit
r?;\qﬂl'l"ezr)]cy olarization Level dBmI(r[nE:RP) Test Result
P dBm(EIRP)
727.51 Vertical -60.00 -36.00
4944.00 \Y -44 54 -30.00
7416.00 \Y -46.37 -30.00
- \V - -
: PASS
727.51 Horizontal -61.95 -36.00
4944.00 H -44.78 -30.00
7416.00 H -47.12 -30.00
- H - -

Note: All models of EUT have been tested, but the test data only show the worst case in this report, and we found the
worst case is 802.11b modulation, the test frequency range is 30MHz to 12,75GHz.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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7. Receive Requirement

7.1. Spurious Emissions

7.1.1. Test Specification

Test Requirement:

ETSI EN 300 328 clause 4.3.2.10

Test Method:

ETSI EN 300 328 clause 5.4.10.2

Maximum power Measurement
Frequency e.r.p. (<1 GHz) bandwidth
Limit: e.i.r.p. (> 1 GHz)
30MHz to 1000 MHz -57 dBm 100 kHz
1GHz to 12.75GHz -47 dBm 0 MHz
For Conducted
| Power Supply |_| EUT |
Combiner Box
Power Sensor
Box
For Radiated
Below 1GHz
E Rz H] Antenna Tower
Test Setup: -

] [

Hotline: 400-6611-140
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Above 1GHz

Haorn Antenna Antenna Tower “ |

Test Mode:

Receive Mode

Test Procedure:

1. Pre-scan
The test procedure below shall be used to identify potential
unwanted emissions of the UUT.

Step 1:
The sensitivity of the spectrum analyser should be such that
the noise floor is at least 12 dB below the limits given in
tables 2 or 5.

Step 2:
The emissions over the range 30 MHz to 1 000 MHz shall be
identified. Spectrum analyser settings:

Resolution BW: 100 kHz

Video BW 300 kHz

Filter type 3 dB(Gaussian)
Detector mode: Peak

Trace Mode: Max Hold
Sweep Points: =>19400
Sweep time Auto

Wait for the trace to stabilize. Any emissions identified
during the sweeps above and that fall within the 6 dB range
below the applicable limit or above, shall be individually
measured using the procedure in clause 5.4.10.2.1.3 and
compared to the limits given in table 5 or table 13.

Step 3:
The emissions over the range 1 GHz to 12,75 GHz shall be
identified. Spectrum analyser settings:

Resolution BW: 1 MHz

Video BW 3 MHz

Filter type 3 dB(Gaussian)
Detector mode: Peak

Trace Mode: Max Hold

Hotline: 400-6611-140

Page 52 of 70

Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




I C I Report No.: TCT250324E014

Sweep Points: = 23500

NOTE: For spectrum analysers not supporting this high number of
sweep points, the frequency band may need to be segmented.

Sweep time: Auto

Wait for the trace to stabilize. Any emissions identified during

the sweeps above that fall within the 6 dB range below

the applicable limit or above, shall be individually measured

using the procedure in clause 5.4.10.2.1.3 and compared to

the limits given in table 5 or table 13.

Frequency Hopping equipment may generate a block (or

several blocks) of spurious emissions anywhere within the

spurious domain. If this is the case, only the highest peak of

each block of emissions shall be measured using the

procedure in clause 5.4.10.2.1.3.

Step 4:
In case of conducted measurements on smart antenna
systems (equipment with multiple transmit chains), the steps
2 and 3 need to be repeated for each of the active transmit
chains (Ach).The limits used to identify emissions during this
pre-scan need to be reduced with 10 x logio (Ach) (number
of active transmit chains).

2. Measurement of the emissions identified during the
pre-scan

The steps below shall be used to accurately measure the
individual unwanted emissions identified during the pre-scan
measurements above. This method assumes the spectrum
analyser has a Time Domain Power function.

Step 1:
The level of the emissions shall be measured using the
following spectrum analyser settings:

Measurement Mode Time Domain Power
Centre Frequency: Frequency of emission identified during the

pre-scan

Resolution BW: 100 kHz (< 1 GHz) / 1 MHz (> 1 GHz)

Video BW 300 kHz (< 1 GHz) / 3 MHz (> 1 GHz)

Frequency Span: Zero Span

Sweep mode: Single Sweep

Sweep time: 30ms

Sweep points >30000

Trigger: Video (for burst signals) or Manual (for
continuous signals)

Detector: RMS
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Step 2:
Set a window where the start and stop indicators match the
start and end of the burst with the highest level and record
the value of the power measured within this window.
If the spurious emission to be measured is a continuous
transmission, the measurement window shall be set to the
start and stop times of the sweep.

Step 3:
In case of conducted measurements on smart antenna
systems (equipment with multiple receive chains), step 2
needs to be repeated for each of the active receive chains

(Ach).

Sum the measured power (within the observed window) for
each of the active receive chains

Step 4:
The values defined in step 3 shall be compared to the limits

defined in tables 2 and 5.

Test Instrument: Refer to Item 3.3

Test Result: PASS
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7.1.2. Test Data

Report No.: TCT250324E014

The lowest channel
Spurious Emission _
Frequency Level Limit Test Result
MHz izati dBm(EIRP
(MHz) polarization dBm(EIRP) ( )
221.34 Vertical -63.31 -57.00
1233.38 Vv -54.53 -47.00
- \V/ - -
, PASS
221.34 Horizontal -63.19 -57.00
1233.38 H -54.26 -47.00
- H - -
The highest channel
Spurious Emission _
Frequency Lovel Limit Test Result
MHz izati v dBm(EIRP
(MHz) polarization dBm(EIRP) ( )
221.34 Vertical -63.64 -57.00
1233.38 Vv -54.38 -47.00
- \V - -
, PASS
221.34 Horizontal -63.01 -57.00
1233.38 H -55.17 -47.00
- H - -

Note: All models of EUT have been tested, but the test data only show the worst case in this report, and we found the

worst case is 802.11b modulation, the test frequency range is 30MHz to 12,75GHz.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332

Page 55 of 70

http://www.tct-lab.com




I C I Report No.: TCT250324E014

7.2. Receiver Blocking

7.2.1. Test Specification

Test Requirement: |ETSI EN 300 328 clause 4.3.2.11
Test Method: ETSI EN 300 328 clause 5.4.11.2

Receiver category 1

Adaptive equipment with a maximum RF output power greater
than 10 dBm e.i.r.p. shall be considered as receiver category 1
equipment;

Receiver category 2

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;
Receiver category 3

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 3equipment.

Receiver category 1

Table 14: Receiver Blocking parameters for Receiver Category 1 equipment

Category:

Wanted signal mean power from Blocking signal | Blocking signal Type of
companion device (dBm) frequency power (dBm) blocking
(see notes 1 and 4) (MHz) (see note 4) signal
(-133 dBm + 10 x log,o(OCBW)) or -68 dBm 2380
whichever is less 2504
(see note 2)
2300
(-139 dBm + 10 x log,o(OCBW)) or 74 dBm % ggg 34 cw
whichever is less 2524
(see note 3) 2584
2 674

L| m |t 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.

NOTE 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 54322

Receiver category 2
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Table 15: Receiver Blocking parameters receiver Category 2 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 Iog,,(OCBW) + 10 dB) %ggg
or (-74 dBm + 10 dB) whichever is less 300 -34 CWw
(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 54.3.2.2.

Receiver category 3
Table 16: Receiver Blocking parameters 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 ow
(see note 2) % ggg

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, + 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 54.3.2.2.

Variable altenuator Performance
stop size < 1 dB Monitaring
/ Device
- - y,
S\gnal\;l:g Unit / ?
Compamnion 4 s e
Device AT Direct. Coupler |
Test Setup: T ur
————
Blocking Signal |
s i
|
Spectrum :
Analyzer i
, Optional
Test Mode: Normal operation Mode
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Test Procedure:

Step 1:

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

Step 2:

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

Step 3:

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

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

When the option provided in note 2 of the applicable table
referred to in clause 5.4.11.2.1 is used, the attenuation of the
variable attenuator shall be increased in 1 dB steps to a value
at which the minimum performance criteria as specified in
clause 4.3.1.12.3 or clause 4.3.2.11.3 is still met. The resulting
level for the wanted signal at the input of the UUT is Pmin. This
signal level (Pmin) is increased by the value provided in

note 2 of the applicable table corresponding to the receiver
category and type of equipment.

Step 4:

The blocking signal at the UUT is set to the level provided in
the table corresponding to the receiver category and type of
equipment.

If the performance criteria as specified in clause 4.3.1.12.3 or
clause 4.3.2.11.3 are met then proceed to step 6.

Step 5:

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

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

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

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

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

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

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

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

was used.

Step 6:

Repeat step 4 and step 5 for each remaining combination of
frequency and level for the blocking signal as provided in the
table corresponding to the receiver category and type of
equipment.

Step 7:

For non-FHSS equipment, repeat step 2 to step 6 with the UUT
operating at the highest operating channel on which the
blocking test has to be performed (see clause 5.4.11.1).

Step 8:

It shall be assessed and recorded in the test report whether the
UUT complies with the Receiver Blocking requirement.

Test Instrument: Refer to Item 3.3

Test Result: PASS
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7.2.2. Test data
802.11b Lowest Channel
mcan poner | equency | signal power | RESUE | Lmt
(dBm) (MH2) (dBm) (%) (%)
-68 2380 -35 2.5
-68 2504 -35 0.2
-74 2300 -35 0.6
-74 2330 -35 0.4
<10 PASS
-74 2360 -35 1.8
-74 2524 -35 0
-74 2584 -35 1.9
-74 2674 -35 0.5

Note: 1. OCBW= 1.671*107Hz, (-133 dBm + 10 x log1o(OCBW))= -60.77dbm;
(-139 dBm + 10 x log10(OCBW))= -66.77dbm, so the wanted signal mean
Power is -68dbm or -74dbm.
2. Blocking signal power should be equal or greater than -34dBm+Antenna gain,
Antenna gain is -1dBi.
3. PER has been monitored is 2.5%.
4. Receiver Category: 1

802.11b Highest Channel
V:/naenatl(rawdpzlv%r;?l Blﬁf:(;rsjge;gnal siglgsr::lflscr)]v%er Result imit Verdict
(dBm) (MH2) (dBm) (%) (%)
-68 2380 -35 1.4
-68 2504 -35 2.1
-74 2300 -35 0
-74 2330 -35 1.7
<10 PASS
-74 2360 -35 0.2
-74 2524 -35 0.9
-74 2584 -35 0.8
-74 2674 -35 0

Note: 1. OCBW= 1.546*107Hz, (-133 dBm + 10 x log10(OCBW))= -61.11dbm;
(-139 dBm + 10 x log10(OCBW))= -67.11dbm, so the wanted signal mean
Power is -68dbm or -74dbm.
2. Blocking signal power should be equal or greater than -34dBm+Antenna gain,
Antenna gain is -1dBi.
3. PER has been monitored is 2.1%.
4. Receiver Category: 1
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802.11g Lowest Channel
Wanted signal | Blocking signal . Blocking Result Limit .
mean power frequency signal power 0 0 Verdict
(dBm) (MHz) (dBm) () (%)
-68 2380 -35 2.3
-68 2504 -35 0
-74 2300 -35 0.9
-74 2330 -35 0.5
<10 PASS
-74 2360 -35 1.7
-74 2524 -35 0
-74 2584 -35 1.2
-74 2674 -35 0

Note: 1. OCBW= 1.776*107Hz, (-133 dBm + 10 x log1o(OCBW))= -60.51dbm;
(-139 dBm + 10 x log10(OCBW))= -66.51dbm, so the wanted signal mean
Power is -68dbm or -74dbm.
2. Blocking signal power should be equal or greater than -34dBm+Antenna gain,
Antenna gain is -1dBi.
3. PER has been monitored is 2.3%.
4. Receiver Category: 1

802.11g Highest Channel
Wanted signal | Blocking signal . Blocking Result Limit .
mean power frequency signal power (%) (%) Verdict
(dBm) (MHz) (dBm) ° ’
-68 2380 -35 1.1
-68 2504 -35 2.0
-74 2300 -35 0
-74 2330 -35 1.6
<10 PASS
-74 2360 -35 0
-74 2524 -35 0.9
-74 2584 -35 0
-74 2674 -35 0

Note: 1. OCBW=1.745*107Hz, (-133 dBm + 10 x log10(OCBW))= -60.58dbm;
(-139 dBm + 10 x log10(OCBW))= -66.58dbm, so the wanted signal mean
Power is -68dbm or -74dbm.
2. Blocking signal power should be equal or greater than -34dBm+Antenna gain,
Antenna gain is -1dBi.
3. PER has been monitored is 2.0%.
4. Receiver Category: 1
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Lowest Channel

802.11n(HT20)

Wanted signal | Blocking signal Blocking .
. Result Limit ,
mean power frequency signal power (%) (%) Verdict
(dBm) (MHz) (dBm) ° 0
-68 2380 -35 0
-68 2504 -35 1.1
-74 2300 -35 0
-74 2330 -35 0
<10 PASS
-74 2360 -35 0.4
-74 2524 -35 0
-74 2584 -35 0
-74 2674 -35 0

Note: 1. OCBW= 1.836*107Hz, (-133 dBm + 10 x log10(OCBW))= -60.58dbm;
(-139 dBm + 10 x log10(OCBW))= -66.58dbm, so the wanted signal mean
Power is -68dbm or -74dbm.
2. Blocking signal power should be equal or greater than -34dBm+Antenna gain,
Antenna gain is -1dBi.
3. PER has been monitored is 1.1%.
4. Receiver Category: 1

802.11n(HT20)

Highest Channel

Wanted signal | Blocking signal Blocking .
. Result Limit :
mean power frequency signal power (%) (%) Verdict
(dBm) (MHz) (dBm)
-68 2380 -35 0.7
-68 2504 -35 0
-74 2300 -35 0
-74 2330 -35 0
<10 PASS
-74 2360 -35 1.0
-74 2524 -35 1.9
-74 2584 -35 0
-74 2674 -35 0.8

Note: 1. OCBW=1.830*107Hz, (-133 dBm + 10 x log10(OCBW))= -60.38dbm;
(-139 dBm + 10 % log10(OCBW))= -66.38dbm, so the wanted signal mean
Power is -68dbm or -74dbm.
2. Blocking signal power should be equal or greater than -34dBm+Antenna gain,
Antenna gain is -1dBi.
3. PER has been monitored is 1.9%.
4. Receiver Category: 1
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Lowest Channel

802.11n(HT40)

Wanted signal | Blocking signal Blocking .
. Result Limit ,
mean power frequency signal power (%) (%) Verdict
(dBm) (MHz) (dBm) ° 0
-68 2380 -35 1.3
-68 2504 -35 1.7
-74 2300 -35 1.9
-74 2330 -35 1.0
<10 PASS
-74 2360 -35 1.9
-74 2524 -35 0
-74 2584 -35 1.5
-74 2674 -35 2.7

Note: 1. OCBW= 4.290*107Hz, (-133 dBm + 10 x log10(OCBW))= -56.68dbm;
(-139 dBm + 10 x log10(OCBW))= -62.68dbm, so the wanted signal mean
Power is -68dbm or -74dbm.
2. Blocking signal power should be equal or greater than -34dBm+Antenna gain,
Antenna gain is -1dBi.
3. PER has been monitored is 2.7%.
4. Receiver Category: 1

802.11n(HT40)

Highest Channel

Wanted signal | Blocking signal Blocking .
. Result Limit .
mean power frequency signal power (%) (%) Verdict
(dBm) (MHz) (dBm)
-68 2380 -35 1.3
-68 2504 -35 1.7
-74 2300 -35 2.3
-74 2330 -35 2.8
<10 PASS
-74 2360 -35 1.6
-74 2524 -35 2.0
-74 2584 -35 0.8
-74 2674 -35 1.6

Note: 1. OCBW= 3.974*107Hz, (-133 dBm + 10 x log10(OCBW))= -57.01dbm;
(-139 dBm + 10 % log10(OCBW))= -63.01dbm, so the wanted signal mean
Power is -68dbm or -74dbm.
2. Blocking signal power should be equal or greater than -34dBm+Antenna gain,
Antenna gain is -1dBi.
3. PER has been monitored is 2.8%.
4. Receiver Category: 1
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8.

Photographs of Test Configuration

Radiated Emission
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9. Photographs of EUT

Please refer to document Appendix No.: TCT250324E012-B & TCT250324E012-C
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ANNEX E

E.1 Information as required by EN 300 328 V2.2.2, clause 5.4.1

In accordance with EN 300 328, clause 5.4.1, the following information is provided by the
supplier.

a) The type of modulation used by the equipment:
[ JFHSS
X]other forms of modulation
b) In case of FHSS modulation:
e In case of non-Adaptive Frequency Hopping equipment:
The number of Hopping Frequencies:
e Incase of Adaptive Frequency Hopping Equipment:
The maximum number of Hopping Frequencies:
The minimum number of Hopping Frequencies:
e The Dwell Time:
c) Adaptive / non-adaptive equipment:
[ INon-adaptive Equipment
XAdaptive Equipment without the possibility to switch to a non-adaptive mode
[]Adaptive Equipment which can also operate in a non-adaptive mode
d) In case of adaptive equipment:
The Channel Occupancy Time implemented by the equipment: 0.31ms
[1The equipment has implemented an LBT based DAA mechanism
« In case of equipment using modulation different from FHSS:
[IThe equipment is Frame Based equipment
[_IThe equipment is Load Based equipment

[ IThe equipment can switch dynamically between Frame Based and
Load Based equipment

The CCAtime implemented by the equipment: US
XIThe equipment has implemented an non-LBT based DAA mechanism
[]The equipment can operate in more than one adaptive mode
e) In case of non-adaptive Equipment:
The maximum RF Output Power (e.i.r.p.): dBm
The maximum (corresponding) Duty Cycle: %

Equipment with dynamic behaviour, that behaviour is described here. (e.g. the different
combinations of duty cycle and corresponding power levels to be declared):
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f) The worst case operational mode for each of the following tests:
e RF Output Power
16.21dBm
o Power Spectral Density
8.73dBm/MHz
o Duty cycle, Tx-Sequence, Tx-gap

N/A
o Dwell time, Minimum Frequency Occupation & Hopping Sequence (only for FHSS
equipment)
N/A
e Hopping Frequency Separation (only for FHSS equipment)
N/A
e  Medium Utilisation
N/A
o Adaptivity
-64.30dBm
e Occupied Channel Bandwidth
42.90MHz
o Transmitter unwanted emissions in the OOB domain
-16.66dBm
e Transmitter unwanted emissions in the spurious domain
-44.54dBm
o Receiver spurious emissions
-54.26dBm
e Receiver Blocking
2.8%

g) The different transmit operating modes (tick all that apply):
X]Operating mode 1: Single Antenna Equipment
DAEquipment with only 1 antenna

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

[ ISmart Antenna Systems with 2 or more antennas, but operating in a
(legacy) mode where only 1 antenna is used. (e.g. IEEE 802.11™ [i.3] legacy
mode in smart antenna systems)

[_lOperating mode 2: Smart Antenna Systems - Multiple Antennas without beam
forming

[ISingle spatial stream / Standard throughput / (e.g. IEEE 802.11™ [i.3]
legacy mode)
[]High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
[IHigh Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2
NOTE: Add more lines if more channel bandwidths are supported.
[ ]Operating mode 3: Smart Antenna Systems - Multiple Antennas with beam

Page 67 of 70

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




I C I Report No.: TCT250324E014

forming

[]Single spatial stream / Standard throughput (e.g. IEEE 802.11™ [i.3] legacy
mode)

[]High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 1
[]High Throughput (> 1 spatial stream) using Occupied Channel Bandwidth 2
NOTE: Add more lines if more channel bandwidths are supported.

h) In case of Smart Antenna Systems:

e  The number of Receive chains:

e  The number of Transmit chains:

[ |Symmetrical power distribution
[ ]Asymmetrical power distribution

In case of beam forming, the maximum beam forming gain:

NOTE: Beam forming gain does not include the basic gain of a single antenna.
iy Operating Frequency Range(s) of the equipment:

e Operating Frequency Range 1: 2412MHz t02472MHz

e Operating Frequency Range 2: 2422MHz t02462MHz

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

e Occupied Channel Bandwidth 1: 16.21MHz

e Occupied Channel Bandwidth 2: 42.90MHz

NOTE: Add more lines if more channel bandwidths are supported.
k) Type of Equipment (stand-alone, combined, plug-in radio device, etc.):

X]Stand-alone

[_lCombined Equipment (Equipment where the radio part is fully integrated within
another type of equipment)

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

l)  The extreme operating conditions that apply to the equipment:
Operating temperature range: -20°C to 35°C
Operating voltage range: 3.5V to 4.35V []AC XIDbC
Details provided are for the: [X|stand-alone equipment
[_]Combined (or host) equipment
[ Test jig
m) The intended combination(s) of the radio equipment power settings and one or more
antenna assemblies and their corresponding e.i.r.p levels:
e Antenna Type:
Xintegral Antenna
Antenna Gain: -1dBi
If applicable, additional beamforming gain (excluding basic antenna
gain): dB
[ |Temporary RF connector provided
[INo temporary RF connector provided
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[ |Dedicated Antennas (equipment with antenna connector)
[_ISingle power level with corresponding antenna(s)
[ IMultiple power settings and corresponding antenna(s)
Number of different Power Levels:

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

NOTE 1. Add more lines in case the equipment has more power levels.
NOTE 2: These power levels are conducted power levels (at antenna connector).

e For each of the Power Levels, provide the intended antenna assemblies, their

corresponding gains (G) and the resulting e.i.r.p. levels also taking into account the
beamforming gain (Y) if applicable

Power Level 1: dBm
Number of antenna assemblies provided for this power level:

Assiﬁmbly g‘gg ?dlBrrrF:) Part number or model name
1
2
3
4

NOTE: Add more rows in case more antenna assemblies are supported for this power

level.
Power Level 2: dBm
Number of antenna assemblies provided for this power level:
Assimbly S:gr)] ?dlBrnE) Part number or model name
1
2
3
4
NOTE: Add more rows in case more antenna assemblies are supported for this power
level.
Power Level 3: dBm

Number of antenna assemblies provided for this power level:
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Assembly Gain e.i.r.p.
" (dBi) (dBm) Part number or model name

1
2
3
4
NOTE: Add more rows in case more antenna assemblies are supported for this power
level.
n) The nominal voltages of the stand-alone radio equipment or the nominal voltages of the
combined (host) equipment or test jig in case of plug-in devices:
Details provided are for the: X]stand-alone equipment
[]combined (or host) equipment
[ ltest jig
Supply Voltage [ JAC mains State AC voltage \
XIbcC State DC voltage 3.87V
In case of DC, indicate the type of power source
[linternal Power Supply
XExternal Power Supply or AC/DC adapter
XBattery
[_lother:

o) Describe the test modes available which can facilitate testing:
Refer to clause 3.1

p) The equipment type (e.g. Bluetooth®, IEEE 802.11™ [i.3], proprietary, etc.):
IEEE 802.11™ [i.3]
s) Geo-location capability supported by the equipment:

[ JYes

[ 1The geographical location determined by the equipment as defined in
clause 4.3.1.13.2 or clause 4.3.2.12.2 is not accessible to the user
XINo
t) Describe the minimum performance criteria that apply to the equipment (see clause
4.3.1.12.3 or clause 4.3.2.11.3):

The minimum performance criterion shall be a PER less than or equal to 10 %.
PER has been monitored is 2.8%.

sxoEND OF REPORT v+
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