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Version Revision description Issue Date
Rev.0 Initial issue of report. June 11, 2021
Rev.1 Update data in Page34 July 5, 2021

Note: This revised report (Report No. R2101A0024-R1V1) supersedes and replaces
the previously issued report (Report No. R2101A0024-R1). Please discard or destroy
the previously issued report and dispose of it accordingly.
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Summary of measurement results

Number | Test Case Clause in FCC rules Verdict

1 Maximum output power 15.247(b)(3) PASS

2 6 dB bandwidth 15.247(a)(2) PASS

3 Power spectral density 15.247(e) PASS

4 Band Edge 15.247(d) PASS

5 Spurious RF Conducted Emissions 15.247(d) PASS

6 Unwanted Emissions 15.247(d),15.205,15.209 PASS

7 Conducted Emissions 15.207 PASS
Date of Testing: April 15, 2021~May 7, 2021
Date of Sample Received: March 5, 2021
Note: All indications of Pass/Fail in this report are opinions expressed by TA Technology
(Shanghai) Co., Ltd. based on interpretations and/or observations of test results. Measurement
Uncertainties were not taken into account and are published for informational purposes only.
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1. Test Laboratory

1.1. Notes of the test report

This report shall not be reproduced in full or partial, without the written approval of TA technology
(shanghai) co., Ltd. The results documented in this report apply only to the tested sample, under
the conditions and modes of operation as described herein .Measurement Uncertainties were not
taken into account and are published for informational purposes only. This report is written to support

regulatory compliance of the applicable standards stated above.

1.2. Test facility

FCC (Designation number: CN1179, Test Firm Registration Number: 446626)

TA Technology (Shanghai) Co., Ltd. has been listed on the US Federal Communications
Commission list of test facilities recognized to perform measurements.

A2LA (Certificate Number: 3857.01)

TA Technology (Shanghai) Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform measurement.

1.3. Testing Location

Company: TA Technology (Shanghai) Co., Ltd.

Address: No.145, Jintang Rd, Tangzhen Industry Park, Pudong
City: Shanghai

Post code: 201201

Country: P. R. China

Contact: Xu Kai

Telephone: +86-021-50791141/2/3

Fax: +86-021-50791141/2/3-8000

Website: http://www.ta-shanghai.com

E-mail: xukai@ta-shanghai.com
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2. General Description of Equipment under Test

2.1. Applicant and Manufacturer Information

Applicant

Quectel Wireless Solutions Co., Ltd

Applicant address

Building 5, Shanghai Business Park Phase Il (Area B), No.1016
Tianlin Road, Minhang District, Shanghai 200233, China

Manufacturer

Quectel Wireless Solutions Co., Ltd

Manufacturer address

Building 5, Shanghai Business Park Phase Il (Area B), No.1016
Tianlin Road, Minhang District, Shanghai 200233, China

2.2. General information

EUT Description
Model AF50T
SN: C1A21AU25000250
Hardware Version R1.0
Software Version AF50TAATA

Power Supply

External power supply

Antenna Type

External Antenna

Antenna Connector

A permanently attached antenna (meet with the standard FCC Part
15.203 requirement)

Antenna Gain

Antenna 1: 3dBi
Antenna 2: 3dBi

Directional gain Power: 3dBi
° PSD: 6.01dBi
additional beamforming gain NA

Test Mode

802.11b, 802.11g, 802.11n(HT20/HT40), 802.11ax(HE20/HE40)
Bluetooth LE V5.2

Modulation Type

802.11b: DSSS
802.11g/n(HT20/HT40): OFDM
802.11ax(HE20/HE40): OFDM, OFDMA
Bluetooth LE: GFSK

Max. Conducted Power

Wi-Fi 2.4G: 22.14dBm
Bluetooth LE: 9.25 dBm

Operating Frequency Range(s)

802.11b/g/n(HT20)/ax(HE20): 2412 ~ 2462 MHz
802.11n(HT40)/ax(HE40): 2422 ~ 2452 MHz
Bluetooth LE: 2402 ~2480 MHz

applicant.

Note: 1. The EUT is sent from the applicant to TA and the information of the EUT is declared by the

TA Technology (Shanghai) Co., Ltd.
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3. Applied Standards

According to the specifications of the manufacturer, it must comply with the requirements of the
following standards:

Test standards:

FCC CFR47 Part 15C (2020) Radio Frequency Devices
ANSI C63.10 (2013)

Reference standard:

KDB 558074 D01 15.247 Meas Guidance v05r02

KDB 662911 D01 Multiple Transmitter Output v02r01

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 7 of 113
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4. Test Configuration

Test Mode

The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application.

The radiated emission was measured in the following position: EUT stand-up position (Z axis),
lie-down position (X, Y axis). The worst emission was found in lie-down position (X axis) and the loop
antenna is vertical, the others are vertical and horizontal. and the worst case was recorded.

In order to find the worst case condition, Pre-tests are needed at the presence of different data rate.
Preliminary tests have been done on all the configuration for confirming worst case. Data rate below
means worst-case rate of each test item.

Data Rate
Test Mode

Antenna 1 Antenna 2 MIMO

802.11b 1 Mbps 1 Mbps /

802.11¢g 6 Mbps 6 Mbps /
802.11n HT20 MCSO0 MCSO0 MCS8
802.11n HT40 MCSO0 MCSO0 MCS8
802.11ax HE20 MCSO0 MCSO0 MCSO0
802.11ax HE40 MCSO0 MCSO0 MCS0

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 8 of 113
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The worst case Antenna mode for each of the following tests for Wi-Fi:

Test Cases

Antenna 1

Antenna 2

MIMO

Maximum conducted output power

802.11n HT20
802.11n HT40
802.11ax HE20
802.11ax HE40

6dB Bandwidth

802.11b/g

802.11n HT20
802.11n HT40
802.11ax HE20
802.11ax HE40

Band Edge

802.11b/g

802.11n HT20
802.11n HT40
802.11ax HE20
802.11ax HE40

Power Spectral Density

802.11n HT20
802.11n HT40
802.11ax HE20
802.11ax HE40

Spurious RF Conducted Emissions

802.11b/g

802.11n HT20
802.11n HT40
802.11ax HE20
802.11ax HE40

Unwanted Emissions

802.11b/g

802.11n HT20
802.11n HT40
802.11ax HE20
802.11ax HE40

Conducted Emission

802.11b/g

802.11n HT20
802.11n HT40
802.11ax HE20
802.11ax HE40

Note: “O”: test all bands

According to RF Output power results in chapter 5.1, MIMO was selected as the worst
antenna for 802.11n HT20/ HT40, 802.11ax HE20/HE40. SISO Antenna 1 was selected as the

worst SISO antenna for 802.11b/g.

TA Technology (Shanghai) Co., Ltd.
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5. Test Case Results

5.1. Maximum output power

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Methods of Measurement

During the process of the testing, The EUT was connected to Power meter with a known loss. The
EUT is max power transmission with proper modulation.

The conducted Power is measured at each antenna port. The measured results at the various
antenna ports are then summed mathematically.

Test Setup

FF cable
EUT Power meter

Limits

Rule Part 15.247 (b) (3) specifies that " For systems using digital modulation in the 902-928 MHz,
2400-2483.5 MHz: 1 Watt.”

Average Output Power <1W (30dBm)

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U= 0.44 dB.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 10 of 113
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Test Results

SISO Antenna 1/2 Power Index

channel 802.11b 802.11g 802.11n | 802.11ax channel 802.11n 802.11ax
HT20 HE20 HT40 HE40
CH1 20 19 19 19 CH3 19 19
CH6 20 19 19 19 CH6 19 19
CH11 20 19 19 19 CH9 19 19
MIMO Antenna 1/2 Power Index
Channel | 802.11n HT20 | 802.11ax HE20 Channel 802.11n HT40 | 802.11ax HE40
CH1 19 19 CH3 19 19
CH6 19 19 CHé6 19 19
CH11 19 19 CH9 19 19
Test Mode Ton (MS) T(on+ofr) (MS) Duty cycle Duty cycle correction
Factor(dB)
802.11b 6.69 7.56 0.88 0.53
802.11g 0.24 0.26 0.93 0.33
802.11n HT20 10.26 11.00 0.93 0.30
802.11n HT40 4.06 5.10 0.80 0.99
802.11ax HE20 11.54 12.22 0.94 0.25
802.11ax HE40 3.26 4.10 0.80 1.00
Bluetooth LE (125K) 0.39 0.62 0.619 2.086
Bluetooth LE (500K) 1.07 1.88 0.567 2.465
Bluetooth LE (1M) 0.39 0.62 0.619 2.086
Bluetooth LE (2M) 0.20 0.62 0.324 4.898

Note: when Duty cycle=0.98, Duty cycle correction Factor not required.

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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. Average Power | Average Power L.
Carrier frequency . Limit .
Test Mode (MHz) Measured with duty factor (dBm) Conclusion
(dBm) (dBm)
Bluetooth 2402 6.53 8.62 30 PASS
(Low Energy) 2440 7.16 9.25 30 PASS
(125K) 2480 4.56 6.65 30 PASS
Bluetooth 2402 4.59 7.06 30 PASS
(Low Energy) 2440 5.80 8.27 30 PASS
(500K) 2480 2.93 5.40 30 PASS
Bluetooth 2402 5.06 7.15 30 PASS
(Low Energy) 2440 6.00 8.09 30 PASS
(1M) 2480 3.43 5.52 30 PASS
Bluetooth 2402 2.32 7.22 30 PASS
(Low Energy) 2440 3.33 8.23 30 PASS
(2M) 2480 0.76 5.66 30 PASS
Note: Average Power with duty factor = Average Power Measured +Duty cycle correction factor

SISO Antenna 1

. Average Power | Average Power L.
Carrier frequency . Limit .
Test Mode Measured with duty factor Conclusion
(MHz) (dBm)
(dBm) (dBm)
2412 19.44 19.97 30 PASS
802.11b 2437 18.61 19.14 30 PASS
2462 17.92 18.45 30 PASS
2412 19.38 19.71 30 PASS
802.11g 2437 18.78 19.11 30 PASS
2462 18.16 18.49 30 PASS
2412 18.91 19.21 30 PASS
802.11n 2437 18.41 18.71 30 PASS
HT20 . '
2462 17.82 18.12 30 PASS
2422 18.81 19.80 30 PASS
802.11n 2437 18.03 19.02 30 PASS
HT40 . '
2452 17.68 18.67 30 PASS
2412 18.97 19.22 30 PASS
802.11ax
2437 18.49 18.74 30 PASS
HE20
2462 17.89 18.14 30 PASS
2422 18.28 19.28 30 PASS
802.11ax
2437 17.91 18.91 30 PASS
HE40
2452 17.62 18.62 30 PASS

Note: Average Power with duty factor = Average Power Measured +Duty cycle correction factor

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 12 of 113
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SISO Antenna 2

. Average Power | Average Power ..
Carrier frequency . Limit .
Test Mode (MHz) Measured with duty factor (dBm) Conclusion
(dBm) (dBm)
2412 19.21 19.74 30 PASS
802.11b 2437 19.16 19.69 30 PASS
2462 18.92 19.45 30 PASS
2412 19.14 19.47 30 PASS
802.11¢g 2437 19.16 19.49 30 PASS
2462 19.05 19.38 30 PASS
2412 18.71 19.01 30 PASS
802.11n
2437 18.76 19.06 30 PASS
HT20
2462 18.68 18.98 30 PASS
2422 18.07 19.06 30 PASS
802.11n 2437 18.35 19.34 30 PASS
HT40 i :
2452 17.93 18.92 30 PASS
2412 18.75 19.00 30 PASS
802.11ax
2437 18.86 19.11 30 PASS
HE20
2462 18.73 18.98 30 PASS
2422 18.10 19.10 30 PASS
802.11ax
2437 18.36 19.36 30 PASS
HE40
2452 18.04 19.04 30 PASS
Note: Average Power with duty factor = Average Power Measured +Duty cycle correction factor

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 13 of 113
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MIMO
MIMO MIMO
. Antenna 1 Antenna 2
Carrier Total | . .
Test e Average Average Average Average Power Limit |Concl
Mode (MHz) Power Power with Power Power with (dBm) (dBm)|usion
Measured | duty factor | Measured | duty factor
(dBm) (dBm) (dBm) (dBm)
2412 18.22 18.52 17.92 18.22 21.39 | 30 |PASS
80H2_|_;(1)n 2437 17.72 18.02 18.07 18.37 21.21 | 30 |PASS
2462 17.12 17.42 17.91 18.21 20.85 | 30 |PASS
2422 17.63 18.62 17.44 18.43 21.54 | 30 |PASS
82|2-|-411,(1)n 2437 17.37 18.36 17.66 18.65 21.52 | 30 |PASS
2452 16.97 17.96 17.31 18.30 2114 | 30 |PASS
2412 18.59 18.84 18.31 18.56 21.71 | 30 |PASS
80:.E1210ax 2437 18.11 18.36 18.46 18.71 2155 | 30 |PASS
2462 17.52 17.77 18.33 18.58 21.20 | 30 |PASS
2422 18.22 19.22 18.03 19.03 2213 | 30 |PASS
805;1103)( 2437 17.94 18.94 18.32 19.32 2214 | 30 |PASS
2452 17.61 18.61 17.97 18.97 21.80 | 30 |PASS
Note: 1.Average Power with duty factor = Average Power Measured +Duty cycle correction factor
2. For Total Power, according to KDB 662911 D01 Multiple Transmitter Output v02r01 1),
The Total Power =1 0Iog(1 O(Power antennat in dBm/10)+1 O(Power antenna2 in dBm/10))_
3. The manufacturer declared the transmitter output signals is CDD mode. And Ngs=1. According to
KDB 662911 D01 Multiple Transmitter Output v02r01 2)f)(i): If all antennas have the same gain,
Directional gain = Gant + Array Gain,
For power measurements on IEEE 802.11 devices,
Array Gain = 0 dB (i.e., no array gain) for Nant < 4;
Array Gain = 0 dB (i.e., no array gain) for channel widths = 40 MHz for any Nanr;
Array Gain = 5 log(Nant/Nss) dB or 3 dB, whichever is less, for 20-MHz channel widths with Nant = 5.
So directional gain = Gant + Array Gain =3+0=3 dBi<6dBi. So the power limt is 30dBm

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 14 of 113
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5.2. 99% Bandwidth and 6dB Bandwidth

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer through an external attenuator (20dB) and a
known loss cable. RBW is set to 100 kHz; VBW is set to 300 kHz on spectrum analyzer.
Dector=Peak, Trace mode=max hold.

The EUT was connected to the spectrum analyzer through a known loss cable. The resolution
bandwidth (RBW) shall be in the range of 1% to 5% of the actual occupied / x dB bandwidth and the
video bandwidth (VBW) shall not be smaller than three times the RBW value.

Test Setup

Analyzer

EUT

Limits

Rule Part 15.247 (a) (2) specifies that “Systems using digital modulation techniques may operate in
the 902-928 MHz, 2400-2483.5 MHz bands. The minimum 6 dB bandwidth shall be at least 500
kHz.”

minimum 6 dB bandwidth 2> 500 kHz

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U= 936 Hz.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 15 of 113
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Test Results:

Carrier frequenc S Minimum 6 dB Limit
Test Mode (Mqu) Y| bandwidth | bandwidth (g | Conelusion
(MHz) (MHz)
2412 12.9160 8.092 500 PASS
802.11b 2437 13.2820 8.089 500 PASS
2462 13.3300 8.081 500 PASS
2412 12.2640 15.730 500 PASS
802.11g 2437 16.3710 16.280 500 PASS
2462 16.3500 16.330 500 PASS
2412 17.4410 16.930 500 PASS
802.11n
2437 17.5880 17.580 500 PASS
HT20
2462 17 5320 17.590 500 PASS
2422 35.8480 35.350 500 PASS
802.11n
2437 36.0050 36.310 500 PASS
HT40
2452 35.8420 35.200 500 PASS
2412 18.8410 18.310 500 PASS
802.11ax 2437 18.9510 18.790 500 PASS
HE20 ' '
2462 18.9290 18.860 500 PASS
2422 37.5470 35.330 500 PASS
802.11ax 2437 37.7550 37.680 500 PASS
HE40 ' '
2452 37.6360 36.380 500 PASS
2402 1.0474 0.689 500 PASS
Bluetooth
(Low Energy) 2440 1.0487 0.682 500 PASS
(125K) 2480 1.0516 0.682 500 PASS
2402 1.0095 0.669 500 PASS
Bluetooth
(Low Energy) 2440 1.0116 0.665 500 PASS
(500K) 2480 1.0105 0.660 500 PASS
Bluetooth 2402 1.0271 0.672 500 PASS
(Low Energy) 2440 1.0249 0.669 500 PASS

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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(1M) 2480 1.0275 0.670 500 PASS
Bluetooth 2402 2.0129 1.154 500 PASS
(Low Energy) 2440 2.0120 1.151 500 PASS
(2M) 2480 2.0102 1.161 500 PASS

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-005R
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Transmit Fraq Error
= dB Bandwidth

Canter Freq: 2412000000 OHz

Arglbboba> 04"

802.11n(HT20), Carrier frequency (MHz): 2412

Redie Std Nonw

]

Radis Davics: BTS

26.4 dBm

89,00 %
-26.00 dB

802.11n(HT40), Carrier frequency (MHz): 2422

er Freq 2.422000000 GHz Cantes Freq: 422000000 GHz
Trig: Fres Run

Gl ow BT 40

ICenter 2422 GHz

QRES BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
35.848 MHz
116.83 kHz OBW Power

39,25 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Raedie Std None

Aglbbobd> 3010

Radis Davics: BTS

26.9 dBm

89,00 %
-26.00 dB

o Trig: Frea Run
hmars 43 48

Icenter 2.437 GHz

QRES BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
17.558 MHz
48.672 kHz OBW Power

20.81 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Canter Freq: 2437000000 GHz
Avglbiate> 10

Rodis Std None

Radis Davics: BTS

Span 30 MHz
Sweep 1ms

26.5 dBm

89,00 %
-26.00 dB

Canter Freq: 2437000000 GHz
W Trig: Fres Run
A G BTIer: 8

er Freq 2.437000000 GHz

el 548
Ref 30.00 dBm

ICenter 2.437 GHz

QRES BW 300 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
36.005 MHz
B6.703 kHz OBW Power

39,28 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Arglbboba> 04"

Redie Std None

]

Radis Davics: BTS

Span 60 MHz
Sweep 1ms

27.7 dBm

89,00 %
-26.00 dB

o Trig: Frea Run
hmars 43 48

ICenter 2.462 GHz
LR!S BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
17.532 MHz
17.460 kHz OBW Power

20.40 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Canter Freq: 2452000000 OHz
Avglbiate> 10

Redie St None

Radis Davics: BTS

Span 30 MHz
Sweep 1ms

26.5 dBm

89,00 %
-26.00 dB

Canter Freq: 2452000000 OHz
Trig: Fres Run

Gl  BAIan 40 48

ICenter 2.452 GHz
LR!S BW 300 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
35.842 MHz
107.55 kHz OBW Power

38.85 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Radie Std None

Aglbbobd> 3010

Radis Davics: BTS

Span 60 MHz
Sweep 1ms

27.5 dBm

89,00 %
-26.00 dB

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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~_/ RF Test Report Report No.: R2101A0024-R1V1

802.11ax(HEZ20), Carrier frequency (MHz): 2412 | 802.11ax(HE40), Carrier frequency (MHz): 2422

Canter Freq: 2412000000 OHz

er Freq 2.412000000 GHz
A Gl Bttar 40 68

iCenter 2412 GHz

QRES BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
18.841 MHz
B61.758 kHz OBW Power

20,60 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Trig: Fres Run Arglbboba> 04"

Radie Std None

]

Radis Davics: BTS

27.3 dBm

89,00 %
-26.00 dB

er Freq 2.422000000 GHz Cantes Freq: 422000000 GHz

Radie Stk None

Trig: Fres Run Aglbbabi> 310

Gl ow BT 40

lCenter 2422 GHz

QRES BW 390 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
37.547 MHz
106.80 kHz OBW Power

40.00 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Radis Davics: BTS

28.1 dBm

89,00 %
-26.00 dB

Canter Freq: 2437000000 GHz
W Trig: Fros Run
taman: 45 4B

lCenter 2437 GHz

QRES BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
18.951 MHz
54.213 kHz OBW Power

21.04 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Radie Stk None

Aglbbobd> 3010

Radis Davics: BTS

Span 30 MHz
Sweep 1ms

27.6 dBm

89,00 %
-26.00 dB

Canter Freq: 2437000000 GHz

Trig: Fres Run Arglbboba> 04"

* e 8

ICenter 2437 GHz

QRES BW 300 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
37.755 MHz
TA.857 kHz OBW Power

40.38 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Radie Std None

]

Radis Davics: BTS

Span 60 MHz
Sweep 1ms

28.4 dBm

89,00 %
-26.00 dB

Canter Freq: 2452000000 OHz
W T rig: Fros Run
taman: 45 4B

ICenter 2462 GHz

QRES BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
18.929 MHz
35.534 kHz OBW Power

20.99 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Redie Std None

Aglbbobd> 3010

Radis Davics: BTS

Span 30 MHz
Sweep 1ms

27.5 dBm

89,00 %
-26.00 dB

Canter Freq: 2452000000 OHz

Radie Std None

Trig: Fres Run Aglbbabi> 310

" sdaaec 40 48

ICenter 2452 GHz

QRES BW 300 kHz #VBW 1.2 MHz

Occupied Bandwidth Total Power
37.636 MHz
07.269 kHz OBW Power

39,99 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Radis Davics: BTS

Span 60 MHz
Sweep 1ms

27.8 dBm

89,00 %
-26.00 dB

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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RF Test Report

Report No.: R2101A0024-R1V1

Bluetooth LE (125K) Carrier frequency (MHz):
2402

Agilent Spectrum Analyzer - Dxoapled BW
T 10171 PMdew T, 0L
Fadis 51d: Nons

Center Freq 2.402000000 GHz G
s Gaindo * Shcen: 40 dB

Cantar Frag 2 302000008 O
we Run Avgileld> 110
Radis Daviea BTS

Ref 20.00 dBm

iCenter 2,402 GHz

Span 2 MHz|FWe
[PRes BW 30 kHz .

#VEBW 100 kHz Sweep 2.133 ms

Occupled Bandwidth Total Power 12.3 dBm
1.0474 MHz
1464 kHz  OBW Power

1.276 MHz x dB

90.00 %
-26.00 dB

Transmit Freq Ermor
¥ dB Bandwidth

Bluetooth LE (500K) Carrier frequency (MHz):
2402

Agilent Spectrum Analyzer - Dxoapled BW

Center Freq 2.402000000 GHz Radis S1d: Nons

o Gaird e Radio Davica: BTS

Ref 30.00 dBm

iCenter 2,402 GHz

Span 2 MHz|FWe
[PRes BW 30 kHz .

#VEBW 100 kHz Sweep 2.133 ms

Occupled Bandwidth Total Power 14.7 dBm
1.0095 MHz
3.343 kHz OBW Power

1.272 MHz x dB

90.00 %
-26.00 dB

Transmit Freq Ermor
¥ dB Bandwidth

Bluetooth LE (125K) Carrier frequency (MHz):
2440

rgliert Spectrum Anaiyyer - Dcoupied BW

s 3

Center Freq 2.440000000 GHz Contar Frag 2480000000 GH: R
" Trig: Fras Run Aegiiebt> 1010

* wAman: 40 4B

18 Ceair o Radis Daviea BTS.

Ref 30.00 dBm

iCenter 244 GHz

[PRes BW 30 kHz #VEBW 100 kHz

Oeccupled Bandwidth Total Power 13,2 dBm

1.0487 MHz
Transmit Freq Ermor -35 Hz OBW Power
¥ dB Bandwidth 1.277 MHz x dB

90.00 %
-26.00 dB

Bluetooth LE (500K) Carrier frequency (MHz):
2440

Agilers Spectrum Analyzer - Decupied EW

Center Freq 2.440000000 GHz Contar Frag 2480000000 GH: R
" Trig: Fras Run Aegiiebt> 1010

* wAman: 40 4B

18 Ceair o Radis Daviea BTS.

Ref 30.00 dBm

iCenter 244 GHz

Span 2 MHz|FWe
[PRes BW 30 kHz .

#VEBW 100 kHz Sweep 2.133 ms

Occupled Bandwidth Total Power 15.7 dBm
1.0116 MHz
2,396 kHz OBW Power

1.273 MHz x dB

Transmit Freq Error 90.00 %

¥ dB Bandwidth

G

Bluetooth LE (125K) Carrier frequency (MHz):
2480

Agilent Spectrum Analyzer - Dxoapled BW

g 10150 P e T, 5L

Cantar Frag 2 450000000 Oz Radis 51d: Nons

" Trig: Fras Run Avgileld> 110
EAman: 40 4B

Center Freq 2.480000000 GHz

o Gaird e Radio Davica: BTS

Ref 30.00 dBm

Center Freq
2.480000000 GHz,

iCenter 248 GHz
[PRes BW 30 kHz

Span 2 MHz{FH
Sweep 2.133 ms] -

#VEBW 100 kHz

Occupled Bandwidth Total Power 10.4 dBm
1.0516 MHz
-2.589 kHz OBW Power 90.00 %

1.282 MHz x dB -26.00 dB

Transmit Freq Ermor
¥ dB Bandwidth

Bluetooth LE (500K) Carrier frequency (MHz):
2480

Agilent Spectrum Analyzer - Dxoapled BW
Cantar Frag 2 450000000 Oz Radis 51d: Nons
Trig: Frae Run Avgileld> 110
EAman: 40 4B

.CQ'!IﬂEl' Freq 2.480000000 GHz
Gt Radio Davica: BTS

Ref 30.00 dBm

Center Freq
2.480000000 GHz,

iCenter 248 GHz

Span 2 MHz|FWe
[PRes BW 30 kHz .

#VEBW 100 kHz Sweep 2.133 ms

Occupled Bandwidth Total Power 13.1 dBm
1.0105 MHz

Transmit Freq Ermor -231 Hz OBW Power 90.00 %
¥ dB Bandwidth 1.272 MHz x dB -26.00 dB

TA Technology (Shanghai) Co., Ltd.
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RF Test Report

Report No.: R2101A0024-R1V1

Bluetooth LE (1M) Carrier frequency (MHz):

2402

Agilent Spectrum Analyzer - Dxoapled BW

Center Freq 2.402000000 GHz G
s Gaindo * Shcen: 40 dB

Ref 30.00 dBm

iCenter 2,402 GHz

[PRes BW 30 kHz #VEBW 100 kHz

Occupled Bandwidth Total Power
1.0271 MHz
10.019kHz  OBW Power

1.264 MHz x dB

Transmit Freq Ermor
¥ dB Bandwidth

Cantar Frag 2 302000008 O
we Run Avgileld> 110

Radia Std: None

Radis Daviea BTS

Span 2 MHz{FH
Sweep 2.133 ms] -

13.9 dBm

90.00 %
-26.00 dB

Bluetooth LE (2M) Carrier frequency (MHz):
2402

Agliort Smctrum Arahyrer - Dceupied EW
.CQ'!IﬂEl' Freq 2.402000000 GHz Radia 51d: Nons
o Gaird e Radio Davica: BTS

Ref 30.00 dBm

iCenter 2,402 GHz

Span 4 MHz|FH
[PRes BW 30 kHz .

#VEBW 100 kHz Sweep 4,267 ms

Occupled Bandwidth Total Power 13.4 dBm
2.0129 MHz
28.503 kHz OBW Power

2.402 MHz x dB

90.00 %
-26.00 dB

Transmit Freq Ermor
¥ dB Bandwidth

Bluetooth LE (1M) Carrier frequency (MHz):

2440

e
Center Freq 2.440000000 GHz

rig.
i Gaindow | BAZan: 40 dB

Ref 30.00 dBm

iCenter 244 GHz

[PRes BW 30 kHz #VEBW 100 kHz

Occupled Bandwidth Total Power
1.0248 MHz
9.075kHz  OBW Power

1.262 MHz x dB

Transmit Freq Ermor
¥ dB Bandwidth

Cantar Frag 2 465000000 Oz
Trig: Fros Run Avgileld> 110

Radis Daviea BTS

14.8 dBm

90.00 %
-26.00 dB

Bluetooth LE (2M) Carrier frequency (MHz):
2440

Agilers Spectrum Analyzer - Decupied EW

Center Freq 2.440000000 GHz Contar Frag 2480000000 GH: R
" Trig: Fras Run Aegiiebt> 1010

* wAman: 40 4B

18 Ceair o Radis Daviea BTS.

Ref 30.00 dBm

iCenter 244 GHz

Span 4 MHz|FH
[PRes BW 30 kHz .

#VEBW 100 kHz Sweep 4,267 ms

Occupled Bandwidth Total Power 14.4 dBm
2.0120 MHz
26.162 kHz OBW Power

2.408 MHz x dB

Transmit Freq Error 90.00 %

¥ dB Bandwidth

G

2480

Agilent Spectrum Analyzer - Dxoapled BW

Center Freq 2.480000000 GHz
" Trig: Fras Run

o Gainct e #AaN: 40 4B

Ref 30.00 dBm

iCenter 248 GHz

[PRes BW 30 kHz #VEBW 100 kHz

Occupled Bandwidth Total Power
1.0275 MHz
5.050kHz  OBW Power

1.265 MHz x dB

Transmit Freq Ermor
¥ dB Bandwidth

Cantar Frag 2 450000000 Oz
Avgileld> 110

Bluetooth LE (1M) Carrier frequency (MHz):

Radio St Nona

Radis Daviea BTS

Center Freq
2.480000000 GHz,

Span 2 MHz{FH
Sweep 2.133 ms] -

12.3 dBm

90.00 %
-26.00 dB

Bluetooth LE (2M) Carrier frequency (MHz):
2480

Agilent Spectrum Analyzer - Dxoapled BW
Cantar Frag 2 450000000 Oz Radis 51d: Nons
Trig: Frae Run Avgileld> 110
EAman: 40 4B

.CQ'!IﬂEl' Freq 2.480000000 GHz
Gt Radio Davica: BTS

Ref 30.00 dBm

Center Freq
2.480000000 GHz,

iCenter 248 GHz

Span 4 MHz|FH
[PRes BW 30 kHz .

#VEBW 100 kHz Sweep 4,267 ms

Oeccupled Bandwidth Total Power 11.8 dBm

2.0102 MHz
Transmit Freq Ermor 14.642 kHz OBW Power
¥ dB Bandwidth 2,420 MHz x dB

90.00 %
-26.00 dB

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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~_/ RF Test Report

Report No.: R2101A0024-R1V1

6 dB bandwidth

802.11b, Carrier frequency (MHz): 2412

er Freq 2.412000000 GHz Canter Freq: 2412000000 OHz Radis Std None

o Trig: Fras Run Agitatd> 100
A G ow HAman 43 48 Radis Davice: BTS

lcenter 2412GHz . - ] B T Span30MHz
l#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 msf

Occupied Bandwidth Total Power 27.0 dBm
12.820 MHz

Transmit Fraq Error 118.21 kHz OBW Power 89.00 %
= dB Bandwidth B.002 MHz x dB -6.00 d&

802.11g, Carrier frequency (MHz): 2412

er Freq 2.412000000 GHz Canter Freq: 2412000000 OHz Radis Std None
W Trig: Fres Run Avglbiate> 10
A Gl Bttar 40 68 Radis Davics: BTS

lcenter 2412GHz - ] B T Span30MHz
l#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 msf

Occupied Bandwidth Total Power 26.5 dBm
16.274 MHz

Transmit Fraq Error 36.472 kHz OBW Power 89.00 %

= dB Bandwidth 15.73 MHz x dB -6.00 d&

Canter Freq: 2437000000 GHz Radie Std None
W Trig: Fros Run Avglbiobt> 1010
taman: 45 4B Radis Davics: BTS

lcenter 2437 GHz N - ] B T Span30MHz
l#Res BW 100 kHz #VBW 300 kHz Sweep 2.033 msf

Occupied Bandwidth Total Power 27.0 dBm
13.271 MHz

Transmit Fraq Error G2.183 kHz OBW Power 89.00 %

= dB Bandwidth B.089 MHz x dB -6.00 d&

Canter Freq: 2437000000 GHz Radie Std None
W Trig: Fros Run Avglbiobt> 1010
taman: 45 4B Radis Davics: BTS

lcenter 2437 GHz - ] B T Span30MHz
l#Res BW 100 kHz #VBW 300 kHz Sweep 2.033 msf

Occupied Bandwidth Total Power 26.7 dBm
16.345 MHz

Transmit Fraq Error 21.212 kHz OBW Power 89.00 %
= dB Bandwidth 16.28 MHz x dB -6.00 d&

Canter Freq: 2452000000 OHz Radis Std None
W T rig: Fros Run Avglbiobt> 1010
taman: 45 4B Radis Davics: BTS

lcenter 2462 GHz i - ] B T Span30MHz
l#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 msf

Occupied Bandwidth Total Power 26.7 dBm
13.282 MHz

Transmit Fraq Error -78.794 kHz OBW Power 89.00 %
= dB Bandwidth B.081 MHz x dB -6.00 d&

Canter Freq: 2452000000 OHz Radie Stk Nonw
W T rig: Fros Run Avglbiobt> 1010
taman: 45 4B Radis Davics: BTS

lcenter 2462GHz - ] B T Span30MHz
l#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 msf

Occupied Bandwidth Total Power 26.6 dBm
16.332 MHz

Transmit Fraq Error 2471 kHz OBW Power 89.00 %

= dB Bandwidth 16.33 MHz x dB -6.00 d&

TA Technology (Shanghai) Co., Ltd.
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~_/ RF Test Report Report No.: R2101A0024-R1V1

802.11n(HT20), Carrier frequency (MHz): 2412 802.11n(HT40), Carrier frequency (MHz): 2422

er Freq 2.412000000 GHz Canter Freq: 2412000000 OHz er Freq 2.422000000 GHz Canter Freq: 2422000000 OH: Radis Std Nane
e Trig: Fres Run Auglhiabd> 30110 e Trig: Fres Run Auglhiabd> 30110
M Gainct o BAITaR 40 4B M Gainct o BAITaR 40 4B Radis Duvice: BTS

el 548
_Ref 30.00 dBm

lcenter 2412GHz ) - ] B -  Span 30 MHz lcenter 2422 GHz ) - ] B - "~ Span 60 MHz
l#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 msf l#Res BW 100 kHz #VBW 300 kHz Sweep 5.8ms

Occupied Bandwidth Total Power 26.9 dBm Occupied Bandwidth Total Power 27.1 dBm
17.476 MHz 35.785 MHz

Transmit Fraq Error 44.247 kHz OBW Power 89.00 % Transmit Freq Error .9 OBW Power 89.00 %

= dB Bandwidth 16.93 MHz x dB -6.00 d& = dB Bandwidth -6.00 d&

Canter Freq: 2437000000 GHz sdie St None Canter Freq: 2437000000 GHz Raedis Stk None
W Trig: Fros Run Avglbiobt> 1010 W Trig: Fros Run Avglbiobt> 1010
taman: 45 4B Radis Davics: BTS taman: 45 4B Radis Davics: BTS

lcenter 2437 GHz ) - ] B B "~ Span 30 MHz lcenter 2437 GHz ) B ] B B  Span 60 MHz
l#Res BW 100 kHz #VBW 300 kHz Sweep 2.033 msf l#Res BW 100 kHz FVEW 300 kHz Sweep 5.8ms

Occupied Bandwidth Total Power 27.0 dBm Occupled Bandwidth Total Power 27.6 dBm
17.557 MHz 35.973 MHz

Transmit Fraq Error 23.318 kHz OBW Power 29.00 % Transmit Freq Error 27.071 kHz OBW Power 89.00 %

= dB Bandwidth 17.58 MHz x dB -6.00 d& = dB Bandwidth 36.31 MHz x dB -6.00 d&

Canter Freq: 2452000000 OHz Redis Stk None Canter Freq: 2452000000 OHz Redis Std None
W T rig: Fros Run Avglbiobt> 1010 W T rig: Fros Run Avglbiobt> 1010
taman: 45 4B Radis Davics: BTS taman: 45 4B Radis Davics: BTS

lcenter 2462GHz ) - ] B - ~ Span 30 MHz lcenter 2452 GHz ) - ] B - "~ Span 60 MHz
l#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 msf l#Res BW 100 kHz #VBW 300 kHz Sweep 5.8ms

Occupied Bandwidth Total Power 26.8 dBm Occupled Bandwidth Total Power 26.9 dBm
17.554 MHz 35.856 MHz

Transmit Fraq Error TA12 kHz OBW Power 89.00 % Transmit Freq Error 50.364 kHz OBW Power 89.00 %

= dB Bandwidth 17.59 MHz x dB -6.00 d& = dB Bandwidth 20 MHz x dB -6.00 d&

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 24 of 113
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~_/ RF Test Report

Report No.: R2101A0024-R1V1

Canter Freq: 2412000000 OHz

er Freq 2.412000000 GHz
e Trig: Fres Run
M Gaiciow ATt 40 48

lCenter 2412 GHz

QRES BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
18.791 MHz
44.030 kHz OBW Power

18.31 MHz xdB

Transmit Fraq Error
= dB Bandwidth

802.11ax(HEZ20), Carrier frequency (MHz): 2412

Radie Std Nonw

Aglbbobd> 3010

Radis Davics: BTS

Span 30 MHz

Sweep 2.933 msj

27.8 dBm

89,00 %
-6.00 dB

802.11ax(HE40), Carrier frequency (MHz): 2422

er Freq 2.422000000 GHz Cantes Freq: 422000000 GHz

Redie Stk None

Trig: Fres Run Aglbbabi> 310

Gl ow BT 40

lCenter 2422 GHz

QRES BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
37.519 MHz
Transmit Fraq Error 58.425 kHz OBW Power

x dB Bandwidth 2 MHz xdB

Radis Davics: BTS

Span 60 MHz
Sweep 53ms

26.9 dBm

89,00 %
-6.00 dB

Canter Freq: 2437000000 GHz
W Trig: Fros Run
tamar

ICenter 2437 GHz

QRES BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
18.888 MHz
29,975 kHz OBW Power

18.79 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Radie Std None

Aglbbobd> 3010

Radis Davics: BTS

Span 30 MHz

Sweep 2.933 msj

27.2 dBm

89,00 %
-6.00 dB

Canter Freq: 2437000000 GHz
W Trig: Fros Run
taman: 45

lCenter 2437 GHz

QRES BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
37.650 MHz
37.169 kHz OBW Power

37.68 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Redie St None

Aglbbobd> 3010

Radis Davics: BTS

Span 60 MHz
Sweep 53ms

27.4 dBm

89,00 %
-6.00 dB

Canter Freq: 2452000000 OHz
W T rig: Fros Run
taman: 45 4B

ICenter 2462 GHz

QRES BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
18.878 MHz
-1.256 kHz OBW Power

18.86 MHz xdB

Transmit Fraq Error
= dB Bandwidth

Radie Std None

Aglbbobd> 3010

Radis Davics: BTS

Span 30 MHz
Sweep 2.033 ms

27.6 dBm

89,00 %
-6.00 dB

Canter Freq: 2452000000 OHz

Radie Std None

Trig: Fres Run Aglbbabi> 310

" sdaaec 40 48

iCenter 2452 GHz

QRES BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
37.596 MHz
Transmit Fraq Error 59.112 kHz OBW Power

x dB Bandwidth 36.38 MHz xdB

Radis Davics: BTS

Span 60 MHz
Sweep 53ms

27.1 dBm

89,00 %
-6.00 dB

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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RF Test Report

Report No.: R2101A0024-R1V1

Agilent Spectram Aasdprer - Occupled BW

Cantar Frog: 2.
o Trig: Frae Run
#Arten: 40 4B

Center Freq 2.402000000 GHz

5 G aw

Ref 30.00 dBm

Center 2.402 GHz
#Res BW 100 kHz
Occupled Bandwidth
1.0589 MHz
Transmit Freq Error 5.001 kHz
% dB Bandwidth

Total Power

OBW Power
BE8.T kHz xdB

Bluetooth LE (125K) Carrier frequency (MHz):
2402

Radio St pem

GHa
AvglHeld> 40010

Radie Device: BTS

Sﬁnn 2 MHz

FVBW 300 kHz o 5|

10.4 dBm

99.00 %
-6.00 dB

Bluetooth LE (500K) Carrier frequency (MHz):

2402

Agilent Spectrum Analyzer - Dxoapled BW

Center Freq 2.402000000 GHz

18 Ceair o

Ref 30.00 dBm

iCenter 2402 GHz

[*Res BW 100 kHz #VEBW 300 kHz

Occupled Bandwidth Total Power
1.0347 MHz
6.589kHz  OBW Power

668.8 kHz x dB

Transmit Freq Ermor
¥ dB Bandwidth

Radio Sud: Nona

Radis Daviea BTS

Span 2 MHz{FS
Sweep 1ms -

13.8 dBm

90.00 %
-6.00 dB

Agilent Spectram Aasdprer - Occupled BW

Cantar Frog: 2.
Trig: Fres Run
#Arten: 40 4B

Center Freq 2.440000000 GHz

8 G| ww =

Ref 30.00 dBm

Center 244 GHz
#Res BW 100 kHz

Occupled Bandwidth
1.0546 MHz

Transmit Freq Emror kHz

Bluetooth LE (125K) Carrier
2440

Total Power

OBW Power
% dB Bandwidth .0 kHz x dB

GHz Radio Ste
‘AvglHold> 10010
Radie Device: BTS

Sﬁnn 2 MHz

FVEW 300 kHz

12.8 dBm

99.00 %
-6.00 dB

frequency (MHz):

Bluetooth LE (500K) Carrier frequency (MHz):

2440

e
Center Freq 2.440000000 GHz

m
i Gaindow | BAZan: 40 dB

Ref 30.00 dBm

Center 244 GHz

[*Res BW 100 kHz #VEBW 300 kHz

Occupled Bandwidth Total Power

1.0354 MHz
Transmit Freq Ermor 5.248 kHz OBW Power
¥ dB Bandwidth Hz x dB

Cantar Frag 2 465000000 Oz
ros Run Avgileld> 110

Radis S1d.

Radis Daviea BTS

Span 2 MHz{FS
Sweep 1ms -

14.7 dBm

90.00 %
-6.00 dB

G

Agilent Spectrim hsdyzer - (ccapled BW
Center Freq 2480000000 GHz

8 G| ww =

Ref 30.00 dBm

Center 248 GHz
#Res BW 100 kHz

Occupled Bandwidth

1.0564 MHz
Transmit Freq Error 2.898 kHz
x dB Bandwidth

Bluetooth LE (125K) Carrier
2480

Cantar Frog 2

Total Power

OBW Power
B82.0 kHz x dB

GHz Radie 5t e
AglHeld> 1010
Radie Davice: BTS

FVEW 300 kHz

41.3 dBm

99.00 %
-6.00 dB

frequency (MHz):

Bluetooth LE (500K) Carrier

2480

Agilent Spectrum Analyzer - Dxoapled BW
Center Freq 2.480000000 GHz

Trig: Frae Run

* gaman: 40 4B

18 Ceair o

Ref 30.00 dBm

iCenter 248 GHz

[*Res BW 100 kHz #VEBW 300 kHz

Occupled Bandwidth Total Power
1.0336 MHz
1.103kHz  OBW Power

650.8 kHz x dB

Transmit Freq Ermor
¥ dB Bandwidth

Cantar Frag 2 450000000 Oz
Avgileld> 110

frequency (MHz):

Radis 51d: Nons

Radis Daviea BTS

Center Freq
2.480000000 GHz,

Span 2 MHz{FS
Sweep 1ms -

12.2 dBm

90.00 %
-6.00 dB
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Bluetooth LE (1M) Carrier frequency (MHz):
2402

Agilent Spectrum Analyzer - Dxoapled BW

Center Freq 2.402000000 GHz Radis S1d: Nons

Cafar Fraq 2802000000 OH:
L we Run
o Gainct e #AaN: 40 4B

Avgileld> 110
Radis Daviea BTS

Ref 30.00 dBm

iCenter 2402 GHz

Span 2 MHz|FH
[*Res BW 100 kHz .

#VBW 300 kHz Sweep 1ms

Occupled Bandwidth Total Power 13.7 dBm
1.0358 MHz
T.657 kHz OBW Power

671.5 kHz x dB

90.00 %
-6.00 dB

Transmit Freq Ermor
¥ dB Bandwidth

Bluetooth LE (2M) Carrier frequency (MHz):
2402

Agilent Spectrum Analyzer - Dxoapled BW

Center Freq 2.402000000 GHz ik sz Radis S1d: Nons

o Gaird e Radio Davica: BTS

Ref 30.00 dBm

iCenter 2402 GHz

Span 4 MHz{FHe
[*Res BW 100 kHz .

#VBW 300 kHz Sweep 1ms

Occupled Bandwidth Total Power 14.2 dBm
2.0327 MHz
19.342kHz ~ OBW Power

1.154 MHz x dB

90.00 %
-6.00 dB

Transmit Freq Ermor
¥ dB Bandwidth

Bluetooth LE (1M) Carrier frequency (MHz):
2440

Agilent Spectrum Analyzer - Dxoapled BW
Center Freq 2.440000000 GHz Centar Frag 2 480000000 GH:

o Trig: Fras Run Avgileld> 110
18 Ceair o

rig.
EAman: 40 4B Radis Daviea BTS

Ref 30.00 dBm

Center 244 GHz

Span 2 MHz|FH
[*Res BW 100 kHz .

#VBW 300 kHz Sweep 1ms

Occupled Bandwidth Total Power 14.7 dBm
1.0330 MHz
6.935 kHz OBW Power

668.0 kHz x dB

90.00 %
-6.00 dB

Transmit Freq Ermor
¥ dB Bandwidth

Bluetooth LE (2M) Carrier frequency (MHz):
2440

Agilers Spectrum Analyzer - Decupied EW

Center Freq 2.440000000 GHz Contar Frag 2480000000 GH: R
" Trig: Fras Run Aegiiebt> 1010

* wAman: 40 4B

18 Ceair o Radis Daviea BTS.

Ref 30.00 dBm

Center 244 GHz

Span 4 MHz{FHe
[*Res BW 100 kHz .

#VBW 300 kHz Sweep 1ms

Occupled Bandwidth Total Power 15.2 dBm
2.0326 MHz
17.754 kHz ~ OBW Power

1.151 MHz x dB

90.00 %
-6.00 dB

Transmit Freq Ermor
¥ dB Bandwidth

G

Bluetooth LE (1M) Carrier frequency (MHz):
2480

Agtlore Specirum Anayzee - Decupled BW

Cmar Frs: 2 450000000 GHz Radio St Nona

™ Trig: Fras Foun Avgiiebe> 00
sAman: 40 dB

Center Freq 2.480000000 GHz

o Gaird e Radio Davica: BTS

Ref 30.00 dBm

Center Freq
2.480000000 GHz,

iCenter 248 GHz
[*Res BW 100 kHz

Span 2 MHz{FS
Sweep 1ms -

#VEBW 300 kHz

Occupled Bandwidth Total Power 12.1 dBm
1.0350 MHz
1.562kHz  OBW Power 99.00 %

660.9 kHz x dB -6.00 dB

Transmit Freq Ermor
¥ dB Bandwidth

Bluetooth LE (2M) Carrier frequency (MHz):
2480

Agilent Spectrum Analyzer - Dxoapled BW
Cantar Frag 2 450000000 Oz

Trig: Frae Run Avgileld> 110
EAman: 40 4B

Center Freq 2.480000000 GHz Radis S1d: Nons

Gt Radio Davica: BTS

Ref 30.00 dBm

Center Freq
2.480000000 GHz,

iCenter 248 GHz

Span 4 MHz{FHe
[*Res BW 100 kHz .

#VBW 300 kHz Sweep 1ms

Occupled Bandwidth Total Power 12.7 dBm
2.0336 MHz
5037 kHz  OBW Power 99.00 %

1.161 MHz x dB -6.00 dB

Transmit Freq Ermor
¥ dB Bandwidth
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5.3. Band Edge

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer through an external attenuator (20dB) and a
known loss cable the band edge of the lowest and highest channels were measured. The peak
detector is used and RBW is set to 100 kHz and VBW is set to 300 kHz on spectrum analyzer.
Spectrum analyzer plots are included on the following pages.

Test Setup

RF IZEIDIE Spectrum
Analyzer

EUT

Limits

Rule Part 15.247(d) specifies that “In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement, provided the transmitter demonstrates compliance with
the peak conducted power limits.” If the transmitter complies with the conducted power limits based
on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB.”

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 1.96.

Frequency Uncertainty
2GHz-3GHz 1.407 dB
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Test Results: PASS
802.11b, Channel No.: 1 802.11b, Channel No.: 11

.
S v -

.
[ —

Conter F . 40000 B Type: RS
enier Freq 2.400000000 GHz e s

Conter F 45350 B Type: RS
anter Freq Z4B350000GHz e s

T
21 4
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i
i
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5
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802.11g, Channel No.: 1

[ —
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Avgitioks >1001108

B Type: RS ™
Avgitioks >1001108 m

il

Rel 30.00 dBm Rel 30.00 dBm

Epan 100.0 MHz
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ns (1001 :

SVEW 300 kHz s (1001 pis)

e
| Freqomse | Freqomse)
| oMz | oMz
b | b |

i
i
i
i

5
5

802.11n(HT20), Channel No.: 1 802.11n(HT20), Channel No.: 11

e
[ —

l

By Trpe RS
Trig: Fres Run Aol 100108
Bann 3308

Fi 40000 B Type: RS
req 2.400000000 Gl Trig: Fros R s 100r100
fan: 30 <8

il
23 K

Rel 30.00 dBm

pan 100 pan 100.0 MHZ | CF Step
FVBW 300 kHz v X ns (1001 733 ms (1001 pts) 10.000000
2751 @Eim,
14Tk B i Freq Offset)

i
i

i
i
i
i

5
5

802.11n(HT40), Channel No.: 3

.
[ —

S Trpe RS
o Trg: Fres fiun AvgiHioke 100100
" WAnan: 4308

By Trpe RS

Conter F . 40000
enier Freq 2400000000 GHz Aok > 100108

Rel 30.00 dBm

ikl

Center 240000 GHz Center 248350 GHz
= W 100 kiz = W

SVEW 300 kHz

s it an
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802.11ax(HE20), Channel No.: 1

802.11ax(HE20), Channel No.: 11

.
[y —r

2.400000000 GH,

Rel 30.00 dBm

8.0 g,
AT dBm,

240000 GHz ] Span 100.0
W 100 kHz A.733 ms (1001

Rel 30.00 dBm

SVEW 300 kHz

TATD @,
A0 548 dBm,

pan 100.0 M
3 ms (1001 pis)

802.11ax(HE40), Channel No.: 3

[y —r

2.400000000 :Avun:.v:::!;:u

Rel 30.00 dBm

{Center 240000 GHz ] Bpan 12
=R W 100 kHz Sweep 4467 m

Rel 30.00 dBm

Span 120.0 MHz]
Swaep 4457 ms (1001 pis)
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Bluetooth LE (125K), Channel No.: 0 Bluetooth LE (125K), Channel No.: 39

Center Frag 2400000000 GHz 5 q 2. T Wavg Type: PariFMS]
aial H AvgiHald» 100/

Ref 30.00 dBm

CenterFreq
7 ARNOO000 Ghes |

Start Freg)
2ATIS00000 GH:

enter 2400000 GHz I
s B 100 kHz SVBW 300 kHz ! | CF Step) ls ' SVEW 300 kHz

ZEosunnnuns

[

B Type: Paspilis]
AvgiHaid> 1001808

Ref 30.00 dBm d Ref 30.04 dBm

CenterFreq
7 ARNOO000 Ghes |

Start Freg)
2ATIS00000 GH:

enter 2400000 GHz Span 10,00 MHz{l cF enter 2 ] Span 10.00 MH
Res BW 100 kHz FVEW 300 kHz Sweep 5,00 [ S1p & | e % (1001 pis)

Tn Tgruna

oy Type: Pumfrels)
Trig Fras flun AvgiHaid> 1001808
aan 40 48

Ref 30.00 dBm

enter 2400000 GHz Span 10.00 MHal CF Biep) ente z Span 10.00 MH:
Res BW 100 kHz FVBW 300 kHz Sweep 5.00 | FRe : 2 % (1001 pi

B Type: Paspilis]
Trig Fras flun AvgiHaid> 1001808
aan 40 48

Center Freq 2400000000 GHz

Ref 30.00 dBm

enter 2400000 GHz
Res BW 100 kHz FVEW 300 kHz
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5.4. Power Spectral Density

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

During the process of the testing, The EUT was connected to Spectrum Analyzer with a known loss.

The EUT is max power transmission with proper modulation.

Method AVGPSD-2 was used for this test.

a) Measure the duty cycle(D)of the transmitter output signal as described in 11.6

b) Set instrument center frequency to DTS channel center frequency

c)Set span to at least 1.5 times the OBW

d) Set RBW t0:3kHz<<RBW=100Kh
)
)
)
)

e) Set VBW=[3x RBW|

f )Detector= power averaging(rms) or sample detector (when rms not available)
g) Ensure that the number of measurement points in the sweep 2[2 X span/RBW]

h) Sweep time =auto couple

i) Do not use sweep triggering; allow sweep to "free run”

J
k) Use the peak marker function to determine the maximum amplitude level

~ ~

Employ trace averaging(rms) mode over a minimum of 100 traces

[) Add [10 log(1/ D)], where D is the duty cycle measured in step a), to the measured PSD to
compute the average PSD during the actual transmission time

m) If measured value exceeds requirement specified by regulatory agency then reduce RBW(but
o less than 3 kHz) and repeat(note that this may require zooming in on the emission of interest
and reducing the span to meet the minimum measurement point requirement as the RBW is

reduced)

The conducted Power is measured at each antenna port. The measured results at the various
antenna ports are then summed mathematically.

Test setup
Analyzer
Limits
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Rule Part 15.247(e) specifies that” For digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz
band during any time interval of continuous transmission.

Limits <8 dBm/ 3kHz

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U= 0.75dB.
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Test Results:

P Spectral
Test Mode Channel | Read Value ow;;nsﬁf; - Limit Conclusion
Numb dBm / 3kH dBm / 3kH
umber [(dBm z) (dBm / 3kHz) (dBm z)
Bluetooth 0 -0.52 1.57 8 PASS
(Low Energy) 19 0.41 2.49 8 PASS
(125K) 39 -2.65 -0.57 8 PASS
Bluetooth 0 -7.11 -4.64 8 PASS
(Low Energy) 19 -6.26 -3.79 8 PASS
(500K) 39 -8.62 -6.16 8 PASS
Bluetooth 0 -12.01 -9.92 8 PASS
(Low Energy) 19 -10.78 -8.69 8 PASS
(1M) 39 -13.55 -11.46 8 PASS
Bluetooth 0 -16.48 -11.58 8 PASS
(Low Energy) 19 -15.28 -10.38 8 PASS
(2M) 39 -17.98 -13.08 8 PASS
Note: Power Spectral Density =Read Value+Duty cycle correction factor
SISO Antenna 1
P Spectral
Test Mode Channel | Read Value °W;;n:::; - Limit Conclusion
Numb dBm / 3kH dBm / 3kH
umber |(dBm z) (dBm / 3kHz) (dBm z)
1 -11.41 -10.88 8 PASS
802.11b 6 -12.27 -11.74 8 PASS
11 -12.94 -12.41 8 PASS
1 -14.25 -13.92 8 PASS
802.11¢g 6 -14.96 -14.63 8 PASS
11 -15.39 -15.06 8 PASS
1 -15.42 -15.12 8 PASS
802.11n
6 -16.56 -16.26 8 PASS
HT20
11 -17.01 -16.71 8 PASS
3 -19.28 -18.28 8 PASS
802.11n
6 -19.67 -18.68 8 PASS
HT40
9 -19.54 -18.55 8 PASS
1 -16.91 -16.66 8 PASS
802.T1ax 6 17.30 17.05 8 PASS
HE20 - -
11 -18.37 -18.12 8 PASS
3 -21.54 -20.55 8 PASS
802.11ax 6 20.49 19.50 8 PASS
HE40 ' -
9 -20.61 -19.61 8 PASS

Note: Power Spectral Density =Read Value+Duty cycle correction factor
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SISO Antenna 2

P 1
Test Mode Channel | Read Value ow;;:sﬁ:; . Limit Conclusion
Numb dBm / 3kH dBm / 3kH
umber [(dBm z) (dBm / 3kHz) (dBm z)
1 -11.09 -10.56 8 PASS
802.11b 6 -11.52 -10.99 8 PASS
11 -12.96 -12.42 8 PASS
1 -13.96 -13.63 8 PASS
802.11g 6 -15.22 -14.88 8 PASS
11 -16.26 -15.93 8 PASS
1 -14.69 -14.39 8 PASS
802.11n
6 -15.99 -15.68 8 PASS
HT20
11 -17.15 -16.85 8 PASS
3 -18.29 -17.30 8 PASS
80211n 6 19.52 18.53 8 PASS
HT40 : :
9 -19.50 -18.51 8 PASS
1 -15.40 -15.15 8 PASS
802.11ax 6 16.86 16.61 8 PASS
HE20 ' :
11 -17.84 -17.60 8 PASS
3 -19.56 -18.57 8 PASS
802.11ax
6 -20.56 -19.57 8 PASS
HE40
9 -21.05 -20.06 8 PASS
Note: Power Spectral Density =Read Value+Duty cycle correction factor
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MIMO
Power Spectral Density Total
Antenna 1 Antenna 2 PSD
Power Power Limit
Test |Channel| Read Read .
Spectral Spectral (dBm /| Conclusion
Mode |Number | value | P o | value | “PeCU® | (dBm/
Density Density 3kHz)
(dBm / (dBm / 3kHz)
3kHz) (dBm / 3kHz) (dBm /
3kHz) 3kHz)
802.11 -16.70 -16.40 -15.46 -15.16 -12.72 | 7.99 PASS
H'I:20n 6 -16.90 -16.60 -15.88 -15.58 -13.05 | 7.99 PASS
11 -17.69 -17.39 -17.67 -17.37 -14.37 | 7.99 PASS
80211 3 -19.23 -18.23 -18.45 -17.46 -14.82 | 7.99 PASS
H'I;40n 6 -19.89 -18.90 -19.14 -18.15 -1549 | 7.99 PASS
9 -19.33 -18.34 -19.37 -18.38 -15.35 | 7.99 PASS
1 -16.47 -16.22 -15.66 -15.41 -12.79 | 7.99 PASS
802.11ax
HE20 6 -17.75 -17.50 -16.91 -16.66 -14.05 | 7.99 PASS
11 -18.22 -17.97 -18.77 -18.52 -15.22 | 7.99 PASS
3 -20.79 -19.79 -19.22 -18.22 -15.93 | 7.99 PASS
802.11ax
HE40 6 -20.37 -19.37 -20.23 -19.23 -16.29 | 7.99 PASS
9 -20.62 -19.62 -20.28 -19.28 -16.44 | 7.99 PASS
Note: 1.Power Spectral Density =Read Value+Duty cycle correction factor
2. For Total PSD, according to KDB 662911 D01 Multiple Transmitter Output v02r01 2)a),the power
Spectral density=1 0log(1 O(PSD antennat in dBm/10)+1 O(PSD antenna2 in dBm/10))
3. The manufacturer declared the transmitter output signals is CDD mode. And Ngs=1. According to
KDB 662911 D01 Multiple Transmitter Output v02r01 2)f)(i): If all antennas have the same gain,
Directional gain = Gant + Array Gain. For PSD measurements on all devices, Array
Gain=10log(Nant/Nss)dB, so directional gain=GANT+Array Gain=3+10log(2/1)=6.01 >6dBi.
So the power limt is 8+6-MAX(6,B7)dBm=7.99 dBm
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SISO Antenna 1

802.11b, Channel No.: 1 802.11g, Channel No.: 1

Avg Type: RMS Avg Type: RMS
[ At 101500

er Freq 2.412000000 GHz Center Freq 2.412000000 GHz
o o

Trig: Fres Run Trig: Fres Run

""" Span 30.00
#VEW 10 kHz* Sweep 4.084 5 (1001 p

802.11g, Channel No.: 6

Mg Type: RMS
Trig: Fres Run Augltiale> 1000100

Avg Type: RMS
Trig: Fres Run Avgltiobt> 100

Center 2.437 Span 30.00 MHz
l#Res BW 3.0 #VBW 10 kHz* Sweep 4.084 5 (1001 pts)

802.11b, Channel No.: 11

Avg Type: RMS
W T rig: Fros Run Avgltiobt> 100
tamar: 40

er Freq 2.462000000 GHz Aug Type: RMS
Trig: Fres Run Ay gitbaid > W00

Center 246200 GHz ) N ) ) Span 30.00 MHz Center 246200 GHz ) - I ) ) Span 30.00
¥Res BW 3.0 #VEW 10 kHz* eep 4.084 5 (1001 pts) [#Res BW 3.0 kHz #VEW 10 kHz* eep 4.084 5 (1001 p
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802.11n(HT20), Channel No. 1

Agiient Spectrum Analyzer - Sept 54

Avg Type: RMS
[

Center Freq 2.412000000 GHz
o0

Trig: Fres Run
#aama:

Rl Offyat 105 4B
Ref 10.00 dBm

Center 241200 GHz Span 30,00 MHz
=R Sweep 4.084 s (1001 pis)

es BW 3.0 kHz #VBW 10 kHz*

802.11n(HT40), Channel No. 3

Rl Offgat 105 48
Ref 10.00 dBm

Center 242200 GHz Span 60.00 MHz
1 Sweep B.167 s (1001 pis)

#VBW 10 kHz*

802.11n(HT20), Channel No. 6

Agiient Spectrum Analyzer - Sept 54

‘Center Freq 2.437000000 GHz Aug Type: RMS
- Trig: Fres Run Avgiriald > 90100

W Giaincd ww

Center 243700 GHz

#FRes BW 3.0 kHz #VBW 10 kHz* Sweep 4.084 s (1001 p

802.11n(HT40), Channel No. 6

oy i ——TY
‘Center Freq 2,437000000 GHz Aug Type: RMS

P et Ay gitbaid > W00
G,

Trig: Fres Run

Center 243700 GHz Span 60.00 MHz
R Sweep 8.167 5 (1001 pts)

#FRes BW 3.0 kHz #VBW 10 kHz*

802.11n(HT20), Channel No. 11

Avg Type: RMS
A

Center Freq 2.462000000 GHz
e TrigE Fres Run
hmar 43

Rl Offyat 105 4B
Ref 10.00 dBm

Center 246200 GHz Span 30.00 MHz
3 Sweep 4.084 s (1001 pis)

#VBW 10 kHz*

802.11n(HT40), Channel No. 9

Center Freq 2.452000000 GHz
o Trig: Fres Run
hmar 43

Rl Offgat 105 48
Ref 10.00 dBm

Span 60.00 MHz
#VEW 10 kHz* Sweep 8.167 5 (1001 pts)
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802.11ax(HE20), Channel No. 1

Avg Type: RMS
[

e TrigE Fres Run
A

Ref Offyst 105
Ref 10.00 o

Center 241200 GHz ~ Span 30,00 MHz
1 Sweep 4.084 s (1001 pis)

#VBW 10 kHz*

802.11ax(HE40), Channel No. 3

Avg Type: RMS
Trig: Fres Run Avgltiobt> 100
1o

Center 242200 GHz " Span 60.00 MHz
3 1 Sweep B.167 s (1001 pis)

#VBW 10 kHz*

802.11ax(HE20), Channel No. 6

Avg Type: RMS
Trig: Fres Run Avgltiobt> 100

Center 243700 GHz

s BW 3.0 kHz #VBW 10 kHz* Sweep 4.084 s (1001 p

802.11ax(HE40), Channel No. 6

Avg Type: RMS
Trig: Fres Run Avgltiobt> 100

~ Span 60.00 MHz
Sweep 8.167 s (1001 pis)

#VBW 10 kHz*

802.11ax(HE20), Channel No. 11

Avg Type: RMS

Center Freq 2.462000000 GHz
: Trig: Fres Run Arrglbbobd> 1001100

Rl Offyat 105 4B
Ref 10.00 dBm

~ Gpan 30.00 MHz
#VEW 10 kHz* Sweep 4.084 5 (1001 pts)

802.11ax(HE40), Channel No. 9

Avg Type: RMS

Center Freq 2.452000000 GHz
. Trig: Fres Run Arrglbbobd> 1001100

Rl Offyat 105 4B
Ref 10.00 dBm

"~ Span 60. 2
#VEW 10 kHz* Sweep 8.167 5 (1001 pts)
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SISO Antenna 2

802.11b, Channel No.: 1

Agilent Spectrum Aralyser - Syt 44

‘Center Freq 2.412000000 G
;

Avg Type: RMS
Trig: Fras Run Mgt
]

Center 241200 GH. “Gpan 30.00 MHz,
R Sweep 4.084 5 (1001 pts)

#Res BW 3.0 kHz #VBW 10 kHz*

802.11g, Channel No.: 1

Agilent Spectrum Analyzer - Sept 4

‘Center Freq 2.412000000 G

Trig: Fres Run

Avg Type: RMS
gt G100

802.11b, Channel No.: 6

Agilers Specirum Analyzer - Serpt 54
Avg Type: RMS
Trig: Fras Run b
]

" Span 30.00 MHz
#VEW 10 kHz* Sweep 4.084 5 (1001 pts)

Trig: Fres Run

Avg Type: RMS
Mgt

802.11b, Channel No.: 11

g Type: RMS
e e Trig Fres Run Avgliiald> W10
o T B 80 6B

Center 246200 GHz
[#Res BIW 3.0 kHz

#VBW 10 kHz*

Trig: Fres Run

Center 246200 GHz

#FRes BW 3.0 kHz #VBW 10 kHz*

Avg Type: RMS
gt G100
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