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TA Technology (Shanghai) Co., Ltd. tested the above equipment in accordance with the requirements in FCC
CFRA47 Part 15C (2021). The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.
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Version | Revision description Issue Date
Rev.0 Initial issue of report. August 6, 2022
Rev.1 Update FCC ID. August 12, 2022
Rev.2 Update description. August 22, 2022

Note: This revised report (Report No. R2105A0444-R1V2) supersedes and replaces the
previously issued report (Report No. R2105A0444-R1V1). 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: May 25, 2021 ~ November 30, 2021, July 11, 2022 ~ July 19, 2022 and July 27, 2022
Date of Sample Received: May 25, 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: Building 3, No.145, Jintang Rd, Tangzhen Industry Park, Pudong Shanghai, China
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

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 5 of 124

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



(A&

~/ RF Test Report Report No.: R2105A0444-R1V2

2. General Description of Equipment under Test

2.1. Applicant and Manufacturer Information

Applicant Espressif Systems (Shanghai) Co.,Ltd.

Suite 204, Block 2, 690 Bibo Road, Zhang Jiang Hi-Tech Park,
Shanghai, China

Manufacturer Espressif Systems (Shanghai) Co.,Ltd.

Suite 204, Block 2, 690 Bibo Road, Zhang Jiang Hi-Tech Park,
Shanghai, China

Applicant address

Manufacturer address

2.2. General information

EUT Description

Model ESP8685-WROOM-04
Lab internal SN R2105A0444/S01
Hardware Version V1.2

Software Version V1.1.3.0

Power Supply External power supply
Antenna Type PCB Antenna

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

Antenna Gain 3.26dBi

Antenna Connector

additional beamforming gain NA

802.11b/g/n(HT20): 2412 ~ 2462 MHz

Operating Frequency Range(s) | 802.11n(HT40): 2422 ~ 2452 MHz

Bluetooth LE V5.0: 2402 ~2480 MHz

802.11b: DSSS

Modulation Type 802.11g/n(HT20/HT40): OFDM

Bluetooth LE: GFSK

Wi-Fi 2.4G: 18.73dBm

Bluetooth LE: 19.42dBm

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

Max. Conducted Power

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 6 of 124
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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 (2021) Radio Frequency Devices

ANSI C63.10-2013

Reference standard:
KDB 558074 D01 15.247 Meas Guidance v05r02

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 7 of 124
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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.

Worst-case data rates are shown as following table.

Test Mode Data Rate
Bluetooth(Low Energy) 1Mbps, 2Mbps
802.11b 1 Mbps
802.11g 6 Mbps
802.11n HT20 MCSO0
802.11n HT40 MCSO0
TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 8 of 124
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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.

Test Setup

RF cahble
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 9 of 124
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Test Results

WIFI 2.4G
Power Index
Channel 802.11b 802.11g 802.11n HT20 Channel 802.11n HT40
CH1 0 12 12 CH3 16
CH2 / 0 0 CH4 8
CHé 0 0 0 CH5 4
CHS8 / 0 0 CH6 0
CH9 / 4 0 CH7 12
CH10 / 8 8 CHS8 16
CH11 0 20 20 CH9 20
Bluetooth LE
Power Index
Channel CHO CH19 CH39
Bluetooth((1L'\jl)\)N Energy) 15 15 15
BIuetooth((le\;l)\)N Energy) 15 15 15
Test Mode Ton (mMs) T(on+of) (MS) Duty cycle Duty cycle correction
Factor(dB)
802.11b 1.00 1.00 1.00 0.00
802.11g 1.00 1.00 1.00 0.00
802.11n HT20 1.00 1.00 1.00 0.00
802.11n HT40 1.00 1.00 1.00 0.00
Bluetooth LE (1M) 2.10 2.50 0.84 0.76
Bluetooth LE (2M) 1.06 1.87 0.57 247
Note: when Duty cycle=0.98, Duty cycle correction Factor not required.
TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 10 of 124
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. Average Power | Average Power L.
Carrier frequency . Limit .
Test Mode (MHz) )/ Channel Measured with duty factor (dBm) Conclusion
(dBm) (dBm)
2412/CH1 18.73 18.73 30 PASS
802.11b 2437/CH6 18.54 18.54 30 PASS
2462/CH11 18.68 18.68 30 PASS
2412/CH1 14.95 14.95 30 PASS
2417/CH2 17.69 17.69 30 PASS
2437/CH6 18.14 18.14 30 PASS
802.11g 2447/CH8 18.38 18.38 30 PASS
2452/CH9 17.17 17.17 30 PASS
2457/CH10 16.31 16.31 30 PASS
2462/CH11 13.06 13.06 30 PASS
2412/CH1 13.57 13.57 30 PASS
2417/CH2 16.92 16.92 30 PASS
2437/CH6 17.34 17.34 30 PASS
SE'Z_I_;;n 2447/CH8 17.32 17.32 30 PASS
2452/CH9 17.00 17.00 30 PASS
2457/CH10 15.50 15.50 30 PASS
2462/CH11 12.16 12.16 30 PASS
2422/CH3 12.63 12.63 30 PASS
2427/CH4 14.74 14.74 30 PASS
2432/CH5 16.18 16.18 30 PASS
82|2_|_1(1)n 2437/CH6 16.85 16.85 30 PASS
2442|CH7 14.10 14.10 30 PASS
2447/CH8 12.95 12.95 30 PASS
2452/CH9 11.69 11.69 30 PASS
Bluetooth 2402/CHO 18.53 19.29 30 PASS
(Low Energy) 2440/CH19 18.33 19.09 30 PASS
(1M) 2480/CH39 18.36 19.12 30 PASS
Bluetooth 2402/CHO 16.75 19.22 30 PASS
(Low Energy) 2440/CH19 16.95 19.42 30 PASS
(2M) 2480/CH39 16.87 19.34 30 PASS
Note: Average Power with duty factor = Average Power Measured +Duty cycle correction factor

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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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 12 of 124
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Test Results:

Carrier frequency 9% Minimum 6 dB Limit
Test Mode (MHz) bandwidth bandwidth (kH2) Conclusion
(MHz) (MHz)
2412/CHA1 13.029 9.540 500 PASS
802.11b 2437/CH6 13.013 9.519 500 PASS
2462/CH11 13.078 8.317 500 PASS
2412/CH1 16.983 16.340 500 PASS
2417/CH2 17.109 16.360 500 PASS
2437/CH6 17.121 16.320 500 PASS
802.11g 2447/CH8 17.052 16.540 500 PASS
2452/CH9 17.085 16.370 500 PASS
2457/CH10 17.049 16.369 500 PASS
2462/CH11 17.039 16.360 500 PASS
2412/CHA1 18.154 17.569 500 PASS
2417/CH2 18.163 17.591 500 PASS
2437/CH6 18.193 17.603 500 PASS
BE'ZT';;” 2447/CHS8 18.140 17.668 500 PASS
2452/CH9 18.056 17.609 500 PASS
2457/CH10 18.143 17.619 500 PASS
2462/CH11 18.140 17.560 500 PASS
2422/CH3 35.460 33.100 500 PASS
2427/CH4 35.408 34.010 500 PASS
2432/CH5 35.417 33.820 500 PASS
SSIZTJSn 2437/CH6 35.408 34.410 500 PASS
2442/CH7 35.381 34.990 500 PASS
2447/CH8 35.385 33.380 500 PASS
2452/CH9 35.415 32.790 500 PASS
Bluetooth 2402/CHO 1.034 0.630 500 PASS
(Low Energy) 2440/CH19 1.035 0.644 500 PASS
(1M) 2480/CH39 1.026 0.624 500 PASS
Bluetooth 2402/CHO 2.048 1.086 500 PASS
(Low Energy) 2440/CH19 2.040 1.067 500 PASS
(2M) 2480/CH39 2.045 1.132 500 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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99%bandwidth

802.11b, Carrier frequency (MHz): 2412

Center Freq 2.412000000 GHz

«-  Trig: Fres Run

#Res BW 300 kHz
Occupled Bandwidth
13.029 MHz

-8.922 kHz
16.25 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2412000000 GHe
AvgiHold: 108150
BAten: 40 58

A

FVBW 010 kHz

Total Power

% of OBW Power 99.00 %
xdB -26.00 dB

Radle Sed: None

adie Devies: BTS

802.11g, Carrier frequency (MHz): 2412

Center Freq 2.412000000 GHz

5 CaniocLerw

«-  Trig: Fres Run

Canter Fraq: 2412000000 GHe
AvgiHold: 108150
BAten: 40 58

i e e g e e e e,

#Res BW 300 kHz
Occupled Bandwidth
16.983 MHz
=231 Hz
22.31 MHz

Transmit Freq Error
% dB Bandwidth

FVBW 010 kHz

Total Power

% of OBW Power 99.00 %
xdB -26.00 dB

Radle Sed: None

adie Devies: BTS

«-  Trig: Fres Run

5 CaniocLerw

|

enter 2.437 GHz
#Res BW 300 kHz
Occupled Bandwidth
13.013 MHz
19.508 kHz
16.18 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2437000000 GHe
AvgiHold: 108150
BAten: 40 58

FVBW 010 kHz

Total Power

% of OBW Power 99.00 %
xdB -26.00 dB

Radle Sed: None

adie Devies: BTS

Span 30 MHz
Sweep 1.

Center Freq 2.417000000 GHz

“r_ Ref 20.00 dBm

«-  Trig: Fres Run

Canter Fraq: 2417000000 GHe
AvgiHold: 108150
BAten: 40 58

e gt o A g e b AP S e,

enter 2.417 GHz
#Res BW 300 kHz
Occupled Bandwidth
17.109 MHz
38.641 kHz
22.74 MHz

Transmit Freq Error
% dB Bandwidth

FVBW 010 kHz

Total Power

% of OBW Power 99.00 %
xdB -26.00 dB

Radle Sed: None

adie Devies: BTS

Span 30 MHz
Sweep 1. 5|

5 CaniocLerw

-

[T

#Res BW 300 kHz
Occupled Bandwidth
13.078 MHz

-10.893 kHz
16.16 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2482000000 GHe
Trig: Fres Run AvgiHold: 108150
BAten: 40 58

el

b

FVBW 010 kHz

Total Power

% of OBW Power 99.00 %
xdB -26.00 dB

Radle Sed: None

adie Devies: BTS

5 CaniocLerw

el

enter 2.437 GHz
#Res BW 300 kHz
Occupled Bandwidth
17.121 MHz
27.704 kHz
26.10 MHz

Transmit Freq Error
% dB Bandwidth

- Trig: Fres Run

Canter Fraq: 2437000000 GHe
AvgiHold: 108150
BAten: 40 58

FVBW 010 kHz

Total Power

% of OBW Power 99.00 %
xdB -26.00 dB

Radle Sed: None

adie Devies: BTS
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802.11g, Carrier frequency (MHz): 2447

Center Freq 2.447000000 GHz Conter Frag: 2447000000 GHz Radio Sed: Nons.
-+~ Trig: Fres Run AvgiHold: 108150
5 CaniocLerw BAten: 40 2B adie Devies: BTS
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enter 2447 GHz ) B )
l#Res BW 300 kHz SVBW 010 kHz

Occupled Bandwidth Total Power
17.052 MHz

Transmit Freq Error 25.243 kHz % of OBW Power 99.00 %
x dB Bandwidth 24.83 MHz = dB -26.00 dB

802.11g, Carrier frequency (MHz): 2452

Center Freq 2.452000000 GHz Conter Fraq: 2452000000 GHz Radio Sed: Nons.
-+~ Trig: Fres Run AvgiHold: 108150
5 CaniocLerw BAten: 40 2B adie Devies: BTS

e Sef 2000 dBm

T T et (e v e SO
‘vﬁ.

#Res BW 300 kHz SVBW 010 kHz
Occupled Bandwidth Total Power
17.085 MHz

Transmit Freq Error 11.433 kHz % of OBW Power 99.00 %
x dB Bandwidth 22.50 MHz = dB -26.00 dB

Center Freq 2.457000000 GHz Conter Frag: 2457000000 GHz Radio Sed: Nons.
-+~ Trig: Fres Run AvgiHold: 108150
BAten: 40 58 adie Devies: BTS

L
P P U Y S S
4
,’,‘ all \\“\4

et

enter 2457 GHz } ]
#Res BW 300 kHz SVBW 010 kHz
Occupled Bandwidth Total Power
17.049 MHz
Transmit Freq Error 18.615 kHz % of OBW Power 99.00 %
x dB Bandwidth 22.26 MHz = dB -26.00 dB

802.11g, Carrier frequency (MHz): 2462

Center Freq 2.462000000 GHz Conter Fraq: 2462000000 GHz Radio Sed: Nons.
-+~ Trig: Fres Run AvgiHold: 108150
BAten: 40 58 adie Devies: BTS

| ek ety e A g e e A,
N 1)

#Res BW 300 kHz SVBW 010 kHz
Occupled Bandwidth Total Power
17.039 MHz

Transmit Freq Error 24,435 kHz % of OBW Power 99.00 %
x dB Bandwidth 22.38 MHz = dB -26.00 dB

Canter Fraq: 2412000000 GHe
-+~ Trig: Fres Run AvgiHold: 108150
5 CaniocLerw BAten: 40 2B adie Devies: BTS

Radle Sed: None

FRes BW 300 kHz FVBW 010 kHz

Occupled Bandwidth Total Power

18.154 MHz
Transmit Freq Error 2,468 kHz % of OBW Power 99.00 %
x dB Bandwidth 22.92 MHz = dB -26.00 dB

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

Center Freq 2.422000000 GHz Carter Frag: 2422000000 OHe
~e- Trig- Free Run AvgiHold: 100100
5 i Lo ahtmen: 40 8 Fadio Devics: BTS

Radle Sed: None

v

enter 2.422 GHz

FRes BW 620 kHz FVEW 1.8 MHz

Occupled Bandwidth Total Power

35.460 MHz
Transmit Freq Error 61.603 kHz % of OBW Power 99.00 %
x dB Bandwidth 39.86 MHz = dB -26.00 dB

TA Technology (Shanghai) Co., Ltd.
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Center Freq 2.417000000 GHz

5 CaniocLerw

A
[T

nter 2417 GHz
s BW 300 kHz
Occupled Bandwidth
18.163 MHz
12.099 kHz
22.72 MMz

Transmit Freq Error
% dB Bandwidth

«-  Trig: Fres Run

802.11n(HT20), Carrier frequency (MHz): 2417

Canter Fraq: 2417000000 GHe Radle Sed: None
AvgiHold: 108150

BAten: 40 58 adie Devies: BTS

FVBW 010 kHz

Total Power

99.00 %
-26.00 dB

% of OBW Power
=dB

802.11n(HT40), Carrier frequency (MHz): 2427

Center Freq 2.427000000 GHz

5 CaniocLerw

nter 2427 GHz
s BW 620 kHz
Occupled Bandwidth
35.408 MHz
106.56 kHz
39.45 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2437000000 GHe
Trige Free Run
BAten: 40 58

SVBW 1.8 MHz

Total Power

% of OBW Power
=dB

AvgiHold: 108150

Radle Sed: None

adie Devies: BTS

Span 60 MHz
Sweep 1,333 ms)

99.00 %
-26.00 dB

Center Freq 2.437000000 GHz

5 CaniocLerw

©v  Ref 20.00 dBm
.n‘"’/ |

enter 2.437 GHz
#Res BW 300 kHz
Occupled Bandwidth
18.193 MHz
43.532 kHz
22.99 MHz

Transmit Freq Error
% dB Bandwidth

«-  Trig: Fres Run

Canter Fraq: 2437000000 GHe Radle Sed: None
AvgiHold: 108150

BAten: 40 58 adie Devies: BTS

| R,
|

"'r.._q..\,.’.(-.“.‘

Span 30 MHz

SVEBW 910 kHz Sweep 1.333ms

Total Power

99.00 %
-26.00 dB

% of OBW Power
=dB

Cnter Fraq: 2432000000 GH:

«-  Trig: Fres Run

5 CaniocLerw

FRes BW 620 kHz
Occupled Bandwidth
35.417 MHz

96.600 kHz
39.33 MHz

Transmit Freq Error
% dB Bandwidth

BAten: 40 58

SVBW 1.8 MHz

Total Power

% of OBW Power
=dB

3 Radle Sed: None
AvgiHold: 108150
adie Devies: BTS

Span 60 MHz
Sweep 1,333 ms)

99.00 %
-26.00 dB

Center Freq 2.447000000 GHz

5 CaniocLerw

enter 2447 GHz
#Res BW 300 kHz
Occupled Bandwidth
18.140 MHz
8.450 kHz
22.93 MHz

Transmit Freq Error
% dB Bandwidth

802.11n(HT20), Carrier frequency (MHz): 2447

Conmer Fraq: 2447000000 OHz Radlo Sta: None
Trig: Free Run AvglHold: 100160

BAten: 40 58 adie Devies: BTS

FVBW 010 kHz

Sweep 1,333 ms)

Total Power

99.00 %
-26.00 dB

% of OBW Power
=dB

5 CaniocLerw

enter 2.437 GHz
FRes BW 620 kHz
Occupled Bandwidth
35.408 MHz
T7.801 kHz
39.62 MHz

Transmit Freq Error
% dB Bandwidth

Cnter Fraq: 2437000000 GH:

Trige Free Run
BAten: 40 58

SVBW 1.8 MHz

Total Power

% of OBW Power
=dB

3 Radle Sed: None
AvgiHold: 108150
adie Devies: BTS

99.00 %
-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.: R2105A0444-R1V2

Center Freq 2.452000000 GHz

5 CaniocLerw

Occupled Bandwidth

18.056 MHz
-9.253 kHz
22.10 MHz

Transmit Freq Error
% dB Bandwidth

«-  Trig: Fres Run

802.11n(HT20), Carrier frequency (MHz): 2452

Canter Fraq: 2452000000 GHe
AvgiHold: 108150

Radle Sed: None

BAten: 40 58 adie Devies: BTS

FVBW 010 kHz

Total Power

% of OBW Power
=dB

99.00 %
-26.00 dB

802.11n(HT40), Carrier frequency (MHz): 2442

Center Freq 2.442000000 GHz

5 CaniocLerw

nter 2442 GHz
s BW 620 kHz
Occupled Bandwidth
35.381 MHz
75.332 kHz
39.70 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2442000000 GHe

Trige Free Run
BAten: 40 58

SVBW 1.8 MHz

Total Power

% of OBW Power
=dB

AvgiHold: 108150

99.00 %
-26.00 dB

Radle Sed: None

adie Devies: BTS

Span 60 MHz
Sweep 1,333 ms)

Center Freq 2.457000000 GHz

©v  Ref 20.00 dBm

of

enter 2457 GHz
#Res BW 300 kHz
Occupled Bandwidth
18.143 MHz
3.242 kHz
22.10 MHz

Transmit Freq Error
% dB Bandwidth

«-  Trig: Fres Run

Canter Fraq: 2457000000 GHe Radle Sed: None
AvgiHold: 108150

BAten: 40 58 adie Devies: BTS

e e T

Span 30 MHz

SVEBW 910 kHz Sweep 1.333ms

Total Power

% of OBW Power
=dB

99.00 %
-26.00 dB

Center Freq 2.447000000 GHz

Cnter Fraq: 2447000000

«-  Trig: Fres Run

5 CaniocLerw

enter 2447 GHz

FRes BW 620 kHz

Occupled Bandwidth

35.385 MHz
50.058 kHz
39.56 MHz

Transmit Freq Error
% dB Bandwidth

BAten: 40 58

SVBW 1.8 MHz

Total Power

% of OBW Power
=dB

aHe
AvgiHold: 108150

99.00 %
-26.00 dB

Radle Sed: None

adie Devies: BTS

Span 60 MHz
Sweep 1,333 ms)

Center Freq 2.462000000 GHz

5 CaniocLerw

#Res BW 300 kHz
Occupled Bandwidth
18.140 MHz
=7.363 kHz
22.81 MHz

Transmit Freq Error
% dB Bandwidth

802.11n(HT20), Carrier frequency (MHz): 2462

Canter Fraq: 2482000000 GHe
Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Radle Sed: None

adie Devies: BTS

FVBW 010 kHz

Sweep 1,333 ms)

Total Power

% of OBW Power
=dB

99.00 %
-26.00 dB

5 CaniocLerw

enter 2452 GHz

FRes BW 620 kHz

Occupled Bandwidth

35.415 MHz
61.601 kHz
39.43 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2452000000 GHe
AvgiHold: 108150

Trige Free Run
BAten: 40 58

SVBW 1.8 MHz

Total Power

% of OBW Power
=dB

99.00 %
-26.00 dB

Radle Sed: None

adie Devies: BTS

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.: R2105A0444-R1V2

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

Center Freq 2.402000000 GHz

FRes BW 30 kHz
Occupled Bandwidth
1.0343 MHz
-25.935 kHz
1.242 MHz

Transmit Freq Error
% dB Bandwidth

- Trig: Fres Run

2402

Canter Fraq: 2402000000 GHe
AvgiHold: 108150

Radle Sed: None

BAten: 40 58 adie Devies: BTS

Span 2 MHz

SVEW 100 kHz Sweep 2867 ms

Total Power

99.00 %
-26.00 dB

% of OBW Power
=dB

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

Canter Fraq: 2402000000 GHe
«-  Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.402000000 GHz Radio Sed: Nons.

5 CaniocLerw Radio Devics: BTS

Span 4 MHz

[FRes BW 30 kHz SVEW 100 kHz Sweep 4.867 ms

Occupled Bandwidth
2.0482 MHz
-10.408 kHz
2.412 MHz

Total Power

99.00 %
-26.00 dB

% of OBW Power
=dB

Transmit Freq Error
% dB Bandwidth

Bluetooth LE (1M)

Center Freq 2.440000000 GHz

o Sef 2000 48m

FRes BW 30 kHz
Occupled Bandwidth
1.0351 MHz
-23.420 kHz
1.248 MHz

Transmit Freq Error
% dB Bandwidth

- Trig: Fres Run

Carrier frequency (MHz):
2440

Conter Fraq: 2440000000 GHe
AvgiHold: 108150

Radle Sed: None

BAten: 40 58 adie Devies: BTS

Span 2 MHz

SVEW 100 kHz Sweep 2867 ms

Total Power

99.00 %
-26.00 dB

% of OBW Power
=dB

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

Conter Fraq: 2440000000 GHe
-+~ Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.440000000 GHz Radio Sed: Nons.

adie Devies: BTS

©v  Ref 20.00 dBm

Span 4 MHz

nter 244 GHz
Sweep 4.667 ms)

s BW 30 kHz
Occupled Bandwidth
2.0403 MHz
9.722 kHz
2.360 MHz

FVBW 100 kHz

Total Power

99.00 %
-26.00 dB

% of OBW Power
=dB

Transmit Freq Error
% dB Bandwidth

Bluetooth LE (1M)

Center Freq 2.4B0000000 GHz

o Sef 2000 48m

#Res BW 30 kHz
Occupled Bandwidth
1.0257 MHz
-18.154 kHz
1.237 MHz

Transmit Freq Error
% dB Bandwidth

- Trig: Fres Run

Carrier frequency (MHz):
2480

Canter Fraq: 2480000000 GHe
AvgiHold: 108150

Radle Sed: None

BAten: 40 58 adie Devies: BTS

Span 2 MHz
Sweep 2667 ms)

FVBW 100 kHz

Total Power

99.00 %
-26.00 dB

% of OBW Power
=dB

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

Canter Fraq: 2480000000 GHe
-+~ Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.4B0000000 GHz Radio Sed: Nons.

5 CaniocLerw Radio Devics: BTS

“r Ref 20.00 dBm

Span 4 MHz

[FRes BW 30 kHz SVEW 100 kHz Sweep 4.867 ms

Occupled Bandwidth

2.0448 MHz
-B.B27 kHz
2.419 MHz

Total Power

99.00 %
-26.00 dB

% of OBW Power
=dB

Transmit Freq Error
% dB Bandwidth

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.: R2105A0444-R1V2

6 dB bandwidth

802.11b, Carrier frequency (MHz): 2412

Center Freq 2.412000000 GHz

5 CaniocLerw

| B

FRes BW 100 kHz
Occupled Bandwidth
13.006 MHz

-45.991 kHz
9.540 MHz

Transmit Freq Error
% dB Bandwidth

«-  Trig: Fres Run

Canter Fraq: 2412000000 GHe
AvgiHold: 108150
BAten: 40 58

FVEBW 300 kHz

Total Power

% of OBW Power 99.00 %
xdB -6.00 dB

Radle Sed: None

adie Devies: BTS

802.11g, Carrier frequency (MHz): 2412

Center Freq 2.412000000 GHz

5 CaniocLerw

FRes BW 100 kHz
Occupled Bandwidth
16.536 MHz

-21.768 kHz
16.34 MHz

Transmit Freq Error
% dB Bandwidth

Cnter Fraq: 2 412000000 GH:
«-  Trig: Fres Run

BAten: 40 58

FVEBW 300 kHz

Total Power

% of OBW Power
=dB

3
AvgiHold: 108150

99.00 %
-6.00 dB

Radle Sed: None

adie Devies: BTS

«-  Trig: Fres Run

enter 2.437 GHz
#Res BW 100 kHz
Occupled Bandwidth
12.989 MHz
-22.487 kHz
9.519 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2437000000 GHe
AvgiHold: 108150
BAten: 40 58

FVEBW 300 kHz

Total Power

% of OBW Power 99.00 %
xdB -6.00 dB

Radle Sed: None

adie Devies: BTS

Span 30 MHz
Sweep

Center Freq 2.417000000 GHz

©r__ Ref 20.00 dBm

enter 2417 GHz
#Res BW 100 kHz
Occupled Bandwidth
16.547 MHz
-10.099 kHz
16.36 MHz

Transmit Freq Error
% dB Bandwidth

Cnter Fraq: 2417000000 GH:
«-  Trig: Fres Run

BAten: 40 58

FVEBW 300 kHz

Total Power

% of OBW Power
=dB

3
AvgiHold: 108150

99.00 %
-6.00 dB

2417

Radle Sed: None

adie Devies: BTS

Span 30 MHz
Sweep 5|

5 CaniocLerw

FRes BW 100 kHz
Occupled Bandwidth
13.040 MHz

-30.753 kHz
8.317 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2482000000 GHe
Trig: Fres Run AvgiHold: 108150
BAten: 40 58

FVEBW 300 kHz

Total Power

% of OBW Power 99.00 %
xdB -6.00 dB

Radle Sed: None

adie Devies: BTS

e,
T

enter 2.437 GHz
#Res BW 100 kHz
Occupled Bandwidth
16.553 MHz
-1.550 kHz
16.32 MHz

Transmit Freq Error
% dB Bandwidth

Cnter Fraq: 2437000000 GH:
«-  Trig: Fres Run

BAten: 40 58

FVEBW 300 kHz

Total Power

% of OBW Power
=dB

3
AvgiHold: 108150

Radle Sed: None

adie Devies: BTS

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.: R2105A0444-R1V2

802.11g, Carrier frequency (MHz): 2447

Center Freq 2.447000000 GHz

«-  Trig: Fres Run

enter 2447 GHz
FRes BW 100 kHz
Occupled Bandwidth
16.560 MHz
8.791 kHz
16.54 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2447000000 GHe
AvgiHold: 108150

Radle Sed: None

BAten: 40 58 adie Devies: BTS

e e |

FVEBW 300 kHz

Total Power

% of OBW Power
=dB

802.11g, Carrier frequency (MHz): 2452

Center Freq 2.452000000 GHz

FRes BW 100 kHz
Occupled Bandwidth
16.531 MHz

-12.529 kHz
16.35 MHz

Transmit Freq Error
% dB Bandwidth

«-  Trig: Fres Run

Canter Fraq: 2452000000 GHe
AvgiHold: 108150

Radle Sed: None

BAten: 40 58 adie Devies: BTS

FVEBW 300 kHz

Total Power

% of OBW Power 99.00 %
xdB -6.00 dB

Center Freq 2.457000000 GHz

«-  Trig: Fres Run

5 CaniocLerw

enter 2457 GHz
FRes BW 100 kHz
Occupled Bandwidth
16.546 MHz
-13.321 kHz
16.37 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2457000000 GHe
AvgiHold: 108150

Radle Sed: None

BAten: 40 58 adie Devies: BTS

FVEBW 300 kHz

Total Power

% of OBW Power 99.00 %
xdB -6.00 dB

802.11g, Carrier frequency (MHz): 2462

Center Freq 2.462000000 GHz

5 CaniocLerw

FRes BW 100 kHz
Occupled Bandwidth
16.532 MHz

-13.546 kHz
16.36 MHz

Transmit Freq Error
% dB Bandwidth

«-  Trig: Fres Run

Canter Fraq: 2482000000 GHe
AvgiHold: 108150

Radle Sed: None

BAten: 40 58 adie Devies: BTS

FVEBW 300 kHz

Total Power

% of OBW Power 99.00 %
xdB -6.00 dB

Center Freq 2.412000000 GHz

5 CaniocLerw

FRes BW 100 kHz
Occupled Bandwidth
17.756 MHz

-13.910 kHz
17.57 MHz

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2412000000 GHe
Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Radle Sed: None

adie Devies: BTS

FVEBW 300 kHz

Total Power

% of OBW Power 99.00 %
xdB -6.00 dB

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

Center Freq 2.422000000 GHz

5 CaniocLerw

S Sef 2000 Bm

i b e i et e i,
-

/1

[ e

enter 2422 GHz
FRes BW 100 kHz
Occupled Bandwidth
35.403 MHz
10.934 kHz
33.10 MHz

Transmit Freq Error
% dB Bandwidth

Cnter Fraq: 2422000000 GHe
. Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Radle Sed: None

adie Devies: BTS

I L e,
el

\
\

i el P

Span 60 MHz
Sweep 6 ms|

FVEBW 300 kHz

Total Power

% of OBW Power 99.00 %
xdB -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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802.11n(HT20), Carrier frequency (MHz): 2417

Center Freq 2.417000000 GHz

802.11n(HT40), Carrier frequency (MHz): 2427

Center Freq 2.427000000 GHz

Canter Fraq: 2417000000 GHe

Hy Radle Sed: None
. Trig: Fres Run AvgiHold: 108150

Canter Fraq: 2437000000 GHe
AvgiHold: 108150

Radle Sed: None
-+~ Trig: Fres Run
adie Devies: BTS 5 CaniocLerw BAten: 40 2B

adie Devies: BTS

enter 2417 GHz
#Res BW 100 kHz

FVEBW 300 kHz

enter 2427 GHz
[FRes BW 100 kHz

SVBW 300 kHz
Occupled Bandwidth

17.784 MHz
Transmit Freq Error <B.726 kHz
x dB Bandwidth 17.59 MHz

Total Power Occupled Bandwidth

35.384 MHz
Transmit Freq Error 35,446 kHz
x dB Bandwidth 34.01 MHz

Total Power
% of OBW Power % of OBW Power 99.00 %
=dB

xdB -6.00 dB

802.11n(HT40), Carrier frequency (MHz): 2432

Center Freq 2.432000000 GHz

Center Freq 2.437000000 GHz Conter Fragq: 2437000000 GHz
«-  Trig: Fres Run AvgiHold: 108150
5 CaniocLerw BAten: 40 2B

Radle Sed: None Cnter Fraq: 2432000000 GHe

Hy
«-  Trig: Fres Run AvgiHold: 108150
5 CaniocLerw BAten: 40 2B

Radle Sed: None
adie Devies: BTS

adie Devies: BTS

Wa...l..k.\l.,.-“‘m. | prdtiaselasree gt sme o o
f w

e

enter 2.437 GHz )
FRes BW 100 kHz SVBW 300 kHz FRes BW 100 kHz

SVBW 300 kHz
Occupled Bandwidth

17.768 MHz
Transmit Freq Error “8.705 kHz
x dB Bandwidth 17.60 MHz

Total Power Occupled Bandwidth
35.320 MHz

Transmit Freq Error 58.469 kHz
x dB Bandwidth 33.82 MHz

Total Power
% of OBW Power 99.00 % % of OBW Power 99.00 %
= dB -6.00 dB

xdB -6.00 dB

802.11n(HT40), Carrier frequency (MHz): 2437

Center Freq 2.437000000 GHz

Canter Fraq: 2447000000 GHe
-+~ Trig: Fres Run AvgiHold: 108150
5 CaniocLerw BAten: 40 2B

Radle Sed: None Cnter Fraq: 2437000000 04

He
-+~ Trig: Fres Run AvgiHold: 108150
5 CaniocLerw BAten: 40 2B

Radle Sed: None
adie Devies: BTS

Radio Device: BTS
v Ref 20.00 dBm

ol oty ol

vl
Rsnbipnpnanlate” |

enter 2447 GHz B ) enter 2.437 GHz
l#Res BW 100 kHz SVBW 300 kHz [#Res BW 100 kHz

} ) ) ) Span 60 MHz
SVEW 300 kHz Sweep & ms

Occupled Bandwidth
17.768 MHz

Transmit Freq Error <B.432 kHz
x dB Bandwidth 17.67 MHz

Total Power Occupled Bandwidth

35.362 MHz
Transmit Freq Error 36.980 kHz
% dB Bandwidth 34.41 MHz

Total Power
% of OBW Power 99.00 % % of OBW Power 99.00 %
= dB -6.00 dB

xdB -6.00 dB

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 21 of 124
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RF Test Report

Report No.: R2105A0444-R1V2

802.11n(HT20), Carrier frequency (MHz): 2452

Canter Fraq: 2452000000 GHe
«-  Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.452000000 GHz Radio Sed: Nons.

o CaincL oo Radio Devics: BTS

"
A

FRes BW 100 kHz FVEBW 300 kHz

Occupled Bandwidth Total Power
17.740 MHz
-24.909 kHz % of OBW Power
17.61 MHz = dB

99.00 %
-6.00 dB

Transmit Freq Error
% dB Bandwidth

802.11n(HT40), Carrier frequency (MHz): 2442

Canter Fraq: 2442000000 GHe
-+~ Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.442000000 GHz Radio Sed: Nons.

5 CaniocLerw Radio Devics: BTS

]

s ettt bty g et e s,

FRes BW 100 kHz FVEBW 300 kHz

Occupled Bandwidth Total Power
35.277 MHz
33.100 kHz % of OBW Power
34.99 MHz = dB

99.00 %
-6.00 dB

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2457000000 GHe
«-  Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.457000000 GHz Radio Sed: Nons.

5 CaniocLerw Radio Devics: BTS

enter 2457 GHz

FRes BW 100 kHz FVEBW 300 kHz

Occupled Bandwidth Total Power
17.754 MHz
-24.214 kHz % of OBW Power
17.62 MHz = dB

99.00 %
-6.00 dB

Transmit Freq Error
% dB Bandwidth

802.11n(HT40), Carrier frequency (MHz): 2447

Canter Fraq: 2447000000 GHe
«-  Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.447000000 GHz Radio Sed: Nons.

5 CaniocLerw Radio Devics: BTS

Tl e e aaa o RO A
¥

!,.Mm-d,a;'a..n‘f

enter 2447 GHz

FRes BW 100 kHz FVEBW 300 kHz

Occupled Bandwidth Total Power
35.337 MHz
1.980 kHz % of OBW Power
33.38 MHz = dB

99.00 %
-6.00 dB

Transmit Freq Error
% dB Bandwidth

Canter Fraq: 2482000000 GHe
-+~ Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.462000000 GHz Radio Sed: Nons.

5 CaniocLerw Radio Devics: BTS

FVEBW 300 kHz

FRes BW 100 kHz
Occupled Bandwidth Total Power
17.749 MHz
-5.792 kHz % of OBW Power
17.56 MHz = dB

99.00 %
-6.00 dB

Transmit Freq Error
% dB Bandwidth

802.11n(HT40), Carrier frequency (MHz): 2452

Canter Fraq: 2452000000 GHe
-+~ Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.452000000 GHz Radio Sed: Nons.

5 CaniocLerw Radio Devics: BTS

S Sef 2000 Bm

’w',,\-.a.;l-.ww».. PO NPT PR SR AR—— T - J___“‘

| \
.

i e

Span 60 MHz
Sweep 6 ms|

enter 2.452 GHz
[FRes BW 100 kHz

FVEBW 300 kHz

Occupled Bandwidth Total Power
35.370 MHz
29.590 kHz % of OBW Power

J2.79 MHz xdB

99.00 %
-6.00 dB

Transmit Freq Error
% dB Bandwidth

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-005R Page 22 of 124
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Report No.: R2105A0444-R1V2

Bluetooth LE (1M) Carrier frequency (MHz):
2402

Canter Fraq: 2402000000 GHe Radle Sed: None
. Trig: Fres Run AvgiHold: 108150

BAten: 40 58

Center Freq 2.402000000 GHz

adie Devies: BTS

Span 2 MHz

FRes BW 100 kHz FVEBW 300 kHz Sweep 1333 ms)

Occupled Bandwidth Total Power
1.0441 MHz
-20.832 kHz
630.3 kHz

% of OBW Power 99.00 %
xdB -6.00 dB

Transmit Freq Error
% dB Bandwidth

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

Canter Fraq: 2402000000 GHe
«-  Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.402000000 GHz Radio Sed: Nons.

5 CaniocLerw

adie Devies: BTS

Span 4 MHz

FRes BW 100 kHz FVEBW 300 kHz Sweep 1333 ms)

Occupled Bandwidth Total Power
2.0304 MHz
-26.604 kHz % of OBW Power
1.086 MHz = dB

99.00 %
-6.00 dB

Transmit Freq Error
% dB Bandwidth

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

Conter Fraq: 2440000000 GHe
«-  Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.440000000 GHz Radio Sed: Nons.

adie Devies: BTS

]

Span 2 MHz

lRes BW 100 kHz FVEBW 300 kHz Sweep 1333 ms)

Occupled Bandwidth Total Power
1.0400 MHz
-31.196 kHz % of OBW Power
644.2 kHz = dB

99.00 %
-6.00 dB

Transmit Freq Error
% dB Bandwidth

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

Conter Fraq: 2440000000 GHe
-+~ Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.440000000 GHz Radio Sed: Nons.

5 CaniocLerw

adie Devies: BTS

v Ref 20.00 dBm

Span 4 MHz

nter 244 GHz
Sweep 1,333 ms)

5 BW 100 kHz FVEBW 300 kHz

Occupled Bandwidth Total Power
2.0474 MHz
-17.579 kHz % of OBW Power

1.067 MHz xdB

99.00 %
-6.00 dB

Transmit Freq Error
% dB Bandwidth

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

Canter Fraq: 2480000000 GHe
-+~ Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.4B0000000 GHz Radio Sed: Nons.

5 CaniocLerw Radio Devics: BTS

o Sef 2000 48m

enter 248 GHz
#Res BW 100 kHz

FVEBW 300 kHz

Occupled Bandwidth Total Power

1.0313 MHz
-25.456 kHz % of OBW Power
623.5 kHz = dB

Transmit Freq Error
% dB Bandwidth

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

Canter Fraq: 2480000000 GHe
-+~ Trig: Fres Run AvgiHold: 108150
BAten: 40 58

Center Freq 2.4B0000000 GHz Radio Sed: Nons.

adie Devies: BTS

5 CaniocLerw

v Ref 20.00 dBm

enter 248 GHz

lsRes BW 100 kHz FVEW 300 kHz

Occupled Bandwidth Total Power

2.0410 MHz
-24.763 kHz % of OBW Power
1.132 MHz = dB

99.00 %
-6.00 dB

Transmit Freq Error
% dB Bandwidth

TA Technology (Shanghai) Co., Ltd.
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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
TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 24 of 124

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



~_/ RF Test Report

Report No.: R2105A0444-R1V2

Test Results: PASS

802.11b, Channel No.: 1

Center Freq 2.412000000 GHz
Trige Fres Run

37 dBm

enter 2.41200 GHz N
ER-‘ BW 100 kHz #VBW 300 kHz*

Center Freq 2.377000000 GHz vy Type: RMS

Trig: Free Run AvglHold: 100160

Stop 242700 GHz
Sweep 1240 ms (1001 pts)

Shomunnruns

11 GHz (A
0 GHz.

0.0 Gz (4]
23859 GHz.

Center Freq 2.462000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.34 dBm

Center 2.46200 GHz N
#Res BW 100 kHz #VBW 300 kHz*

Ay Type: RMS
Trig: Free Run AvglHold: 100160
BAen: 40 S8

e

Sto
Sweep 1240 ms (1001 pts)

3

Shomunneuns

802.11g, Channel No.: 1

Center Freq 2.412000000 GHz

Fef Offget 1.37 4B
Ref 21.37 dBm

enter 2.41200 GHz
ER-!S BW 100 kHz SVBW 300 kHz*

Trige Fres Run

Center Freq 2.377000000 GHz vy Type: RMS
z -+~ Trig: Fres Run AvgiHold: 108r150
BAten: 40 58

3

Shomunneuns

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-005R
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802.11g, Channel No.: 2

Center Freq 2.417000000 GHz vy Type: RMS
z -+~ Trig: Fres Run AvgiHold: 108r150
BAten: 40 58

Rt
Ref 21.40 dBm

Center Freq 2.382000000 GHz vy Type: RMS

Trige Frwe Run AvgiHold: 108r150
BAten: 40 58

2.33200 GHz
BW 100 kHz

Shomunneuns

annel No.: 8

Center Freq 2.447000000 GHz vy Type: RMS
z Trige Frwe Run AvgiHold: 108r150

WTset 133 4B
38 dBm

enter 244700 GHz N
ER-‘ BW 100 kHz #VBW 300 kHz*

Span 30.00 MHz
3 ms (1001 pis)

Center Freq 2.482000000 GHz vy Type: RMS
Trige Frwe Run AvgiHold: 108r150

Ref Offset 138 4B
Ref 21.3% dBm

tart 243200 GHz
BW 100 kHz

3

Shomunneuns

40,647 dBm
47,388 4Bm

802.11g, Ch

annel No.: 9

Center Freq 2.452000000 GHz vy Type: RMS
Trige Frwe Run AvgiHold: 108r150

Wiset 1.35 4B
35 dBm

enter 245200 GHz N
ER-!S BW 100 kHz SVBW 300 kHz*

Span 30.00 MHz
3 ms (1001 pis)

Center Freq 2.487000000 GHz vy Type: RMS
z Trige Frwe Run AvgiHold: 108r150

tart 243700 GHz
BW 100 kHz

Shomunneuns

TA Technology (Shanghai) Co., Ltd.
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802.11g, Channel No.: 10

Center Freq 2.457000000 GHz

el
Ref 21.33 dBm

enter 245700 GHz
#Res BW 100 kHz

Trige Fres Run
BAten: 40 58

SVBW 300 kHz"

Ay Type: RMS
AvglHold: 100160

Span 30.00 MHz

Center Freq 2.492000000 GHz

Ref Offset 133 48
Ref 21.33 dBm

244200 GHz
s BW 100 kHz

n

= S

Trige Fres Run
BAten: 40 58

#VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

3

Shomunneuns

24582 GHz_
24 iz,

2850 dBm_
48612 dBm_
24 1827 dBim
24851 GHz. 47103 dBm,

Center Freq 2.462000000 GHz

el
Ref 21.34 dBm

enter 2.46200 GHz
ER-‘S BW 100 kHz

Trige Fres Run
BAten: 40 58

#VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

Span 30.00 MHz
3 ms (1001 pis)

Trige Fres Run
BAten: 40 58

Ay Type: RMS
AvglHold: 100160

Sto F
Sweep 1240 ms (1001 pts)

2.54700 GHz|

3

Shomunneuns

802.11n(HT20)

Center Freq 2.412000000 GHz

set 1.37 4B
7 dBm

enter 2.41200 GHz
ER BW 100 kHz

Trige Fres Run
BAten: 40 58

Ay Type: RMS
AvglHold: 100160

tart 2.32700 GHz

Trige Fres Run
BAten: 40 58

Ay Type: RMS
AvglHold: 100160

Sto
Sweep 1240

242700 GHz,
ms (1001 pts)

3

Shomunneuns

TA Technology (Shanghai) Co., Ltd.
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802.11n(HT20), Channel No. 2

Center Freq 2.417000000 GHz
Trige Fres Run
BAten: 40 58

Fef Offset 1.4 48
Ref 21.40 dBm

enter 241700 GHz N
#Res BW 100 kHz

SVBW 300 kHz"

Ay Type: RMS
AvglHold: 100160

Span 30.00 MHz

Center Freq 2.382000000 GHz
-+~ Trig: Fres Run
BAten: 40 58

Ref Offset 1.4 08
Ref 2140 dB:

2.33200 GHz

s BW 100 kHz #VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

3

3341 gBm,
0 dBim

48,147 dBim
46257 dBm,

Shomunneuns

802.11n(HT20)

Center Freq 2.447000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.38 dBm

enter 244700 GHz N
ER-‘ BW 100 kHz

#VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

Span 30.00 MHz

Trige Fres Run
BAten: 40 58

tart 243200 GHz
#VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

Stop 2.53200 GHz
Sweep 12.40 ms (1001 pts)

3

2450 7 GHz_
2483 6 GMz.

G| B
ZAB9 2 GHE| 41696 dBm

Shomunneuns

Center Freq 2.452000000 GHz
BAten: 40 58

64 dBm

Center 245200 GHz N

#Res BW 100 kHz SVBW 300 kHz"

Trige Fres Run

Ay Type: RMS
AvglHold: 100160

Span 30.00 MHz
Sweep 3.733 ms (1001 pis)

Trige Fres Run
BAten: 40 58

o
riing

bt s

tart 243700 GHz
R #VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

Stop 2.53700 GHz
Sweep 12.40 ms (1001 pts)

3

Shomunneuns

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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802.11n(HT20),

Channel No. 10

Center Freq 2.457000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.62 dBm

enter 245700 GHz N
#Res BW 100 kHz

SVBW 300 kHz"

Ay Type: RMS
AvglHold: 100160

Span 30.00 MHz

Center Freq 2.492000000 GHz

Ref Offaet 162 48
Ref 21.62 dBm

244200 GHz
s BW 100 kHz

Ay Type: RMS
Trig: Free Run AvglHold: 100160
BAen: 40 S8

#VBW 300 kHz*

3

Shomunneuns

24619 GMz 1A 1815 dBm.
2 iz 48727 o

m_

24 A8) 51116 dBm|
2487 1 GHz. 46.574 dBm,

802.11n(HT20),

Channel No. 11

Center Freq 2.462000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.34 dBm

enter 2.46200 GHz N

ER-‘S BW 100 kHz #VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

Span 30.00 MHz
3 ms (1001 pis)

Center Freq 2.497000000 GHz

tart 244700 GHz

Ay Type: RMS
Trig: Fres Run AvglHold: 100160
BAen: 40 S8

Stop 2.54700 GHz
Sweep 1240 ms (1001 pts)

3

Shomunneuns

2466 8 GHz_
2483 6 GMz.

GHi
24839 GHz.

802.11n(HT40)

Center Freq 2.422000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.42 dBm

[

enter 2.42200 GHz
ER BW 100 kHz

Ay Type: RMS
AvglHold: 100160

Span 60.00 MHz
Sweep 7467 ms 1 pis)

tart 2.35200 GHz

Ay Type: RMS
AvglHold: 100160

Trige Fres Run
BAten: 40 58

GHz|
pis)

3

Shomunnruns |

TA Technology (Shanghai) Co., Ltd.
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802.11n(HT40), Channel No. 4

Center Freq 2.427000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.44 dBm

enter 242700 GHz N
#Res BW 100 kHz

SVBW 300 kHz"

Ay Type: RMS
AvglHold: 100160

Span 60.00 MHz
Sweep 7467 ms (1001 pis)

Ay Type: RMS

Center Freq 2.407000000 GHz
AvgiHold: 108r150

-+~ Trig: Fres Run
BAten: 40 58

Ref Offaet 1.44 48
Ref 2 dBm

b acralapdetets piibi gl
h

2.35700 GHz

s BW 100 kHz #VBW 300 kHz*

3

2016 0Bm|
46162 dBm.

23900 514 9Bm |
23897 GHz|__ 47.102 ¢8m,

Shomunneuns

802.11n(HT40)

Center Freq 2.432000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.44 dBm

enter 243200 GHz N

ER-‘S BW 100 kHz #VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

Span 60.00 MHz
Sweep 7467 ms (1001 pis)

Ay Type: RMS
Trig: Fres Run AvglHold: 100160
BAen: 40 S8

Stop 245200 GHz
Sweep 12.40 ms (1001 pts)

3

Shomunneuns

802.11n(HT40)

Center Freq 2.442000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.41 dBm

enter 2.44200 GHz
ER BW 100 kHz

Ay Type: RMS
AvglHold: 100160

Span 60.00 MHz
Sweep 7467 ms 1 pis)

Ay Type: RMS
Trig: Fres Run AvglHold: 100160
BAen: 40 S8

GHz|

tart 241200 GHz
=R pis)

3

Shomunneuns

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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802.11n(HT40), Channel No. 8

Center Freq 2.447000000 GHz
-+~ Trig: Fres Run
BAten: 40 58

el
Ref 21.38 dBm

enter 244700 GHz N
#Res BW 100 kHz

SVBW 300 kHz"

Ay Type: RMS
AvglHold: 100160

Span 60.00 MHz
Sweep 7467 ms (1001 pis)

Ay Type: RMS

Center Freq 2.467000000 GHz
AvgiHold: 108r150

Trige Fres Run
BAten: 40 58

Ref Offaet 1.38 48
Ref 2 dBm

rbortiplesaruma, ke pimitenleia e ol

\
o ST P

241700 GHz

s BW 100 kHz #VBW 300 kHz*

3

4,696 dBm
48 B

52,596 dBm_
46,875 0Bm,

Shomunneuns

802.11n(HT40)

Center Freq 2.452000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.35 dBm

enter 245200 GHz
ER-‘ BW 100 kHz

SVBW 300

Ay Type: RMS
AvglHold: 100160

Span 60.00 MHz
Sweep 7467 ms (1001 pis)

Ay Type: RMS
Trig: Fres Run AvglHold: 100160
BAen: 40 S8

4
U

b

2 4

e NI

2.52200 GHz|

tart 2.42200 GHz Stop 2.
Sweep 1240 ms (1001 pts)

#VBW 300 kHz*

3

28498 GHz_
2483 6 GMz.

GHi E- JBm
2489 4 GHz. 46886 dBm

Shomunneuns

Center Freq 2.402000000 GHz
PHO: Wide =9
1Fiiaind.om

Trige Fres Run
BAten: 40 58

set 134 4B
M dBm

enter 2.402000 GHz
ER BW 100 kHz

Ay Type: RMS
AvglHold: 100160

Span £.000 MHz
Sweep 1.000 m 1 pis)

Ay Type: RMS
AvglHold: 100160

Trige Fres Run
BAten: 40 58

Stop 240600 GHz|

tart 2.30600 GHz
R Sweep 9.600 ms (1001 pts)

3

Shomunneuns

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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Bluetooth LE (1M), Channel No.: 39

Center Freq 2.4B0000000 GHz vy Type: RMS
PHO: Wde -+~ Trige Free Run AvgiHold: 108r150
1Fiiaind.om BAten: 40 5B

Fef Offset 1562 4B
Ref 21.62 dBm

Center 2480000 GHz

Span £.000 MHz
#Res BW 100 kHz SVBW 300 kHz Sweep 1.000 ms (1001 pts)

Center Freq 2526000000 GHz vy Type: RMS
z - Trig: Fres Run AvgiHold: 108r150

Ref Offset 162 dB.
Ref 21.62 dBm

247600 GHz Stop
s BW 100 kHz #VBW 300 kHz Sweep 9.600

3

159.094 dBm,_
4 dBm,

5000 GHe| 47,705 dBm
AB3 B.GHE, 39,121 4Bm,

Shomunneuns

Center Freq 2.402000000 GHz vy Type: RMS
PHO: Wade -+~ Trige Free Run AvgiHold: 108r150
1Fiiaind.om BAten: 40 5B

set 134 4B
M dBm

enter 2.402000 GHz
ER BW 100 kHz

Ay Type: RMS
- Trig: Fres Run AvglHold: 100160
BAen: 40 S8

Stop 2.40600 GHz
Sweep 9.600 ms (1001 pts)

Shomunneuns

Center Freq 2.4B0000000 GHz vy Type: RMS

P Wide e~ Trig- FresRun AgiHold: 1001100

1Fiiaind.om BAten: 40 5B

enter 2.480000 GHz
BW 100 kHz

Span £.000 MHz
Sweep 1.000 ms (1001 pis)

Ay Type: RMS
e~ Trig: Fres Run AvglHold: 100160
BAen: 40 S8

3

Shomunneuns

TA Technology (Shanghai) Co., Ltd.
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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-1 was used for this test.

a) Set instrument center frequency to DTS channel center frequency

b) Set span to at least 1.5 times the OBW

c) Set RBW to:3kHz<<RBW=<100kHz

d) Set VBW=[3x RBW]

e) Detector=power averaging (rms) or sample detector (when rms not available)

f) Ensure that the number of measurement points in the sweep 2[2 X span/RBWT]

g) Sweep time auto couple

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

i) Use the peak marker function to determine the maximum amplitude level.

j) If the measured value exceeds requirement, then reduce RBW (but no 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)

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

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

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 33 of 124
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[) 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 no
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)

Test setup

RF I:EIDIE Spectrum
Analyzer

EUT

Limits
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 < 8dBm/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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Report No.: R2105A0444-R1V2

Test Results:

Test Mode Channel | Read Value Pow;;nss'::te; - Limit Conclusion
Number | (dBm / 30kHz) (dBm / 3kHz) (dBm / 3kHz)
2412/CH1 -3.42 -13.42 8 PASS
802.11b 2437/CH6 -3.25 -13.25 8 PASS
2462/CH11 -3.76 -13.76 8 PASS
2412/CH1 -9.59 -19.59 8 PASS
2417/CH2 -6.81 -16.81 8 PASS
2437/CH6 -6.15 -16.15 8 PASS
802.11g 2447/CH8 -5.72 -15.72 8 PASS
2452/CH9 -7.00 -17.00 8 PASS
2457/CH10 -8.20 -18.20 8 PASS
2462/CH11 -10.91 -20.91 8 PASS
2412/CH1 -10.54 -20.54 8 PASS
2417/CH2 -7.48 -17.48 8 PASS
2437/CH6 -7.05 -17.05 8 PASS
802.11n
HT20 2447/CH8 -6.98 -16.98 8 PASS
2452/CH9 -7.64 -17.64 8 PASS
2457/CH10 -9.23 -19.23 8 PASS
2462/CH11 -12.44 -22.44 8 PASS
2422/CH3 -12.75 -22.75 8 PASS
2427/CH4 -11.31 -21.31 8 PASS
2432/CH5 -9.91 -19.91 8 PASS
802.11n
HT40 2437/CH6 -8.86 -18.86 8 PASS
2442|CH7 -12.35 -22.35 8 PASS
2447/CH8 -12.12 -22.12 8 PASS
2452/CH9 -14.04 -24.04 8 PASS
Note: Power Spectral Density (dBm/3kHz) =Read Value+Duty cycle correction factor + 10*LOG10(3
/ 30)
Test Mode Channel | Read Value P°W;;::;:; - Limit Conclusion
Number |(dBm /3kHz) (dBm / 3kHz) (dBm / 3kHz)
Bluetooth 2402/CHO -1.34 -0.58 8.00 PASS
(Low Energy) 2440/CH19 -1.67 -0.91 8.00 PASS
(1M) 2480/CH39 -1.89 -1.13 8.00 PASS
Bluetooth 2402/CHO -4.63 -2.16 8.00 PASS
(Low Energy) 2440/CH19 -3.81 -1.34 8.00 PASS
(2M) 2480/CH39 -4.46 -1.99 8.00 PASS

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

TA Technology (Shanghai) Co., Ltd.
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802.11b, Channel No.: 1

Ay Type: RMS

Center Freq 2.412000000 GHz
Ve ba —+-  Trige Fres Run AvgiHold: 108r150

|Fiiaind BAten: 40 58

Center Freq 2.412000000 GHz

ot 137 4B
dém

802.11g, Channel No.: 1

Ay Type: RMS
wt -e-  Trig FresRun AvglHold: 100160

Ve o
1F Gt BAten: 40 5B

Ay Type: RMS

. Trig: Fres Run AvgiHold: 108r150

BAten: 40 58

SVBW 100 kHz*

Span 30.00 MHz
33 ms (10001 pts]

Center Freq 2.417000000 GHz

Fef Offset 1.4 48
Ref 21.40 dBm

802.11g, Channel No.: 2

Ay Type: RMS
Vhy Pa e~ Trige Free Run AvglHold: 100160

1F Gt BAten: 40 5B

- Span 30.00 MHz
"

SVBW 100 kHz" 3 ms (10001 pts]

Ay Type: RMS

Center Freq 2.462000000 GHz
Ve ba —+-  Trige Fres Run AvgiHold: 108r150

F Gt BAten: 40 5B

M dBm

Center 2.46200 GHz N

#Res BW 30 kHz SVBW 100 kHz"

Span 30.00 MHz

Sweep 41.33 ms (10001 pts))

Center Freq 2.437000000 GHz

Fef Offset 1.43 4B
Ref 21.43 dBm

enter 243700 GHz
,ER-!S BW 30 kHz

Ay Type: RMS
Vhy Pa e~ Trige Free Run AvglHold: 100160

1F Gt BAten: 40 5B

Span 30.00 MHz

SVBW 100 kHz*

TA Technology (Shanghai) Co., Ltd.
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802.11g, Channel No.: 8

Center Freq 2.447000000 GHz vy Type: RMS

. Trig: Fres Run AvgiHold: 108r150

BAten: 40 58

enter 244700 GHz N

ER-‘S BW 30 I_|H! SVBW 100 kHz*

pan 30.00 MHz

5
41.33ms

802.11g, Channel No.: 9

Ay Type: RMS

Center Freq 2.452000000 GHz
AvgiHold: 108r150

-+~ Trig: Fres Run
BAten: 40 58

enter 245200 GHz N

IER»S BW 30 I_|H! SVBW 100 kHz*

5
41.33ms

pan 30.00 MHz

Ay Type: RMS
- Trig: Fres Run AvglHold: 100160

BAten: 40 58

enter 245700 GHz N

ER-‘S BW 30 I_|H! SVBW 100 kHz*

802.11g, Channel No.: 11

Ay Type: RMS

Center Freq 2.462000000 GHz
AvgiHold: 108r150

-+~ Trig: Fres Run
BAten: 40 58

P
I
[P

enter 2.46200 GHz N

IER»S BW 30 I_|H! SVBW 100 kHz*

Ay Type: RMS
e~ Trig: Fres Run AvglHold: 100160

BAten: 40 58

enter 2.41200 GHz N

ER-‘S BW 30 I_|H! SVBW 100 kHz*

Span 30.00 MHz
t

Ay Type: RMS

. Trig: Fres Run AvgiHold: 108r150

enter 2.42200 GHz N

IER»S BW 30 I_|H! SVBW 100 kHz*

Sweep §2.00 ms (10001 pts]

Span 60.00 MHz

TA Technology (Shanghai) Co., Ltd.
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802.11n(HT20), Channel No. 2

Ay Type: RMS

Center Freq 2.417000000 GHz
AvgiHold: 108r150

Trige Fres Run
BAten: 40 58

1.4 48
A0 dBm

Center Freq 2.427000000 GHz

802.11n(HT40), Channel No. 4

Ay Type: RMS
Trig: Free Run AvglHold: 100160

BAten: 40 58

P b e
1F Gt

Fef Offsst 1.44 4B
Ref 21.44 dBm

Ay Type: RMS

. Trig: Fres Run AvgiHold: 108r150

SVBW 100 kHz*

Span 30.00 MHz
33 ms (10001 pts]

Center Freq 2.432000000 GHz

enter 243200 GHz
,ER-!S BW 30 kHz

Ay Type: RMS
Trig: Free Run AvglHold: 100160

BAten: 40 58

P b e
1F Gt

Fef Offsst 1.44 4B
Ref 21.44 dBm

- Span 60.00 MHz

SVBW 100 kHz" Sweep §2.00 ms (10001 pts]

Ay Type: RMS
- Trig: Fres Run AvglHold: 100160

BAten: 40 58

38 dBm

enter 244700 GHz

Span 30.00 MHz

Center Freq 2.437000000 GHz

enter 243700 GHz

Ay Type: RMS
Trig: Fres Run AvglHold: 100160

BAten: 40 58

P b e
1F Gt

Fef Offset 1.43 4B
Ref 21.43 dBm

Span 60.00 MHz

,ER-!S BW 30 I_|H! SVBW 100 kHz* Sweep 41.33 ms (10001 pts] ,ER-!S BW 30 I_|H! SVBW 100 kHz* Sweep §2.00 ms (10001 pts]
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802.11n(HT20), Channel No. 9 802.11n(HT40), Channel No. 7

Center Freq 2.452000000 GHz BAvy Type: AMS o Center Freq 2.442000000 GHz BAvy Type: AMS el .
L - Trig: Free Run AvgiHold: 1001100 . I ~e- Trig: Free Run AvgiMold: 1001190 r
BAten: 40 58 BAten: 40 58 o

£

)
r.mt?.'.%l'a*‘“‘f

Center 245200 GHz ) B N B ) ~ Gpan 30,00 MHz enter 244200 GHz ) B -
#Res BIW 30 khz SVBW 100 kHz' Sweep 41.33 ms (10001 pts) {#Res BW 30 kiz SVBW 100 kHz'

Ay Type: AMS n Bhvg Type: AMS
- Trig: Fres Run AvgiHold: 100100 r T ~e- Trig- Free Run AvgiHold: 100100
BAten: 40 &8 BAten: 40 &8

r.\.w.v.\'.l'm‘"""“*“

enter 245700 GHz ) B N B ) B enter 244700 GHz ) B -
ER»‘S BW 30 |_|H! vew 100 kHz* veep 4 s {1 IER»‘S BW 30 |_|H! SVBW 100 kHz*

Ay Type: AMS nact Bhvg Type: AMS
- Trig: Fres Run AvgiHold: 100100 Toe i ~e- Trig- Free Run AvgiHold: 100100

o

enter 246200 GHz - ) - - N ) N Spari-:.'m.uu MHz| enter 2.45200 GHz - ) - - Spari"m).uu MHz|
ER-‘S BW 30 I_|H! vew 100 kHz* veep 4 3 ms {1 ,ER-‘S BW 30 I_|H! SVBW 100 kHz* Sweep §2.00 ms (10001 pts]
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Bluetooth LE (1M), Channel No.: 0

Center Freq 2.402000000 GHz

Ay Type: RMS

P Wide e~ Trig- FresRun AgiHold: 1001100

1Fiiaind.om BAten: 40 5B

SVBW 10 kHz*

Bluetooth LE (2M), Channel No.: 0

Center Freq 2.402000000 GHz
P e e~ Trig: Fres Run
FGiindom ahtmen: 40 8
Ref Offset 1.34 4B
R 3 dBm

enter 2.402000 GHz
es BW 3.0 kHz

SVBW 10 kH.

Ay Type: RMS
AvglHold: 100160

Span 4.000 MHz
4.7 ms (10001 pts]

Center Freq 2.440000000 GHz vy Type: RMS

PHO: Wide -+~ Trige Froe Run AvgiHold: 108r150

1Fiiaind.om BAten: 40 5B

1

e R
PR i PN

enter 2.440000 GHz B -

" Span 2.000 MHz
es BW 3.0 kHz 7

SVBW 10 kHz*

Bluetooth LE (2M), Channel No.: 19

Center Freq 2.440000000 GHz
PO Wide e Trige FreeRun
1Flain Aen: 40 8

SVBW 10 kHz*

Ay Type: RMS
AvglHold: 100160

Span 4.000 MHz
Sweep 544.7 ms (10001 pts]

By Type: AMS
P Ve e~ Trig- FresRun AgiHold: 1001100

1Fiiaind.om BAten: 40 5B

Center 2480000 GHz B -
#Res BW 3.0 kHz

Span 2.000 MHz
Sweep 27LT ms (10001 pts)|

SVBW 10 kHz*

P e e~ Trig: Fres Run
FGiindom ahtmen: 40 8

enter 2.480000 GHz B -

es BW 3.0 kHz SVBW 10 kHz*

Ay Type: RMS
AvglHold: 100160

Span 4.000 MHz
Sweep 544.7 ms (10001 pts]
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5.5. Spurious RF Conducted Emissions

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 with a known loss. The spectrum analyzer scans
from 30MHz to the 10th harmonic of the carrier. The peak detector is used. Set RBW to 100 kHz and
VBW to 300 kHz, Sweep is set to ATUO.

The test is in transmitting mode.

Test setup

Spectrum
Analyzer

EUT

Splitter

Limits

Rule Part 15.247(d) pacifies 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.”

Test Mode Carrier frequency Reference value (dBm) Limit
(MHz)

2412/CH1 9.93 -20.07

802.11b 2437/CH6 9.08 -20.92

2462/CH11 8.55 -21.45

2412/CH1 1.29 -28.71

2417/CH2 6.17 -23.83

2437/CH6 5.41 -24.59

802.11g 2447/CH8 5.77 -24.23

2452/CH9 3.58 -26.42

2457/CH10 3.69 -26.31

2462/CH11 -0.90 -30.90

802.11n 2412/CH1 -0.72 -30.72

HT20 2417/CH2 4.25 -25.75
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2437/CH6 4.88 -25.12

2447/CH8 5.01 -24.99

2452/CH9 4.98 -25.02

2457/CH10 2.55 -27.45

2462/CH11 -0.57 -30.57

2422/CH3 -4.68 -34.68

2427/CH4 -1.60 -31.60

802.11n 2432/CH5 -0.30 -30.30

HT40 2437/CH6 1.41 -28.59

2442/CH7 -1.19 -31.19

2447/CH8 -3.43 -33.43

2452/CH9 -4.05 -34.05

Bluetooth 2402/CHO 18.93 -11.07
(Low Energy) 2440/CH19 19.99 -10.01
(1M) 2480/CH39 20.44 -9.56

Bluetooth 2402/CHO 19.43 -10.57
(Low Energy) 2440/CH19 20.61 -9.39
(2M) 2480/CH39 20.69 -9.31

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
100kHz-2GHz 0.684 dB
2GHz-26GHz 1.407 dB
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Test Results:

802.11b, Channel No.: 1

Center Freq 2.412000000 GHz

Fef Offget 1.37 4B
Ref 21.37 dBm

enter 2.41200 GHz
#Res BW 100 kHz

Ay Type: RMS
Trig: Free Run AvglHold: 100160
BAen: 40 S8

SVBW 300 kHz"

Center Freq 13.265000000 GHz

art 30 MHz
s BW 100 kHz

Type: AMS
-+~ Trig: Fres Run AvgiHold: 110

BAten: 40 58

#VBW 300 kHz*

3

Shomunneuns

Span 30.00 MHz

802.11b, Channel No.: 6

Center Freq 2.437000000 GHz

el
Ref 21.43 dBm

enter 243700 GHz
ER-‘S BW 100 kHz

Ay Type: RMS

Trig: Free Run AvglHold: 100160

BAten: 40 58

#VBW 300 kHz*

Ay Type: RMS
e~ Trig: Fres Run AvgiHold: 110

BAten: 40 58

#VBW 300 kHz*

Stop 26.50 GHz
66 5 (1001 pts)

3

Shomunneuns

Span 30.00 MHz
3 ms (1001 pis)

Center Freq 2.462000000 GHz

M dBm

enter 2.46200 GHz
ER BW 100 kHz

Ay Type: RMS
Trig: Fres Run AvglHold: 100160
BAen: 40 S8

ks TP
M

it

Type: AMS
-+~ Trig: Fres Run AvgiHold: 110

BAten: 40 58

#VBW 300 kHz*

Stop 26.50 GHz
Sweep 3.266 5 (1001 pts)

3

Shomunneuns
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802.11g, Channel No.: 1

Center Freq 2.412000000 GHz

Fef Offget 1.37 4B
Ref 21.37 dBm

enter 2.41200 GHz
#Res BW 100 kHz

Trige Fres Run
BAten: 40 58

SVBW 300 kHz"

Ay Type: RMS
AvgiHold: 103150 T

art 30 MHz
s BW 100 kHz

Center Freq 13.265000000 GHz

Type: AMS
Trig: Free Run AvgiHold: 1040
BAen: 40 S8

3

Shomunneuns

Span 30.00 MHz

802.11g, Ch

Center Freq 2.417000000 GHz

el
Ref 21.40 dBm

enter 241700 GHz

ER-‘ BW 100 kHz

Trige Fres Run
BAten: 40 58

#VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

Center Fre

Ay Type: RMS
Trig: Free Run AvgiHold: 1040
BAen: 40 S8

#VBW 300 kHz*

Stop 26.50 GHz
66 5 (1001 pts)

3

Shomunneuns

Span 30.00 MHz
3 ms (1001 pis)

802.11g, Channel No.: 6

Center Freq 2.437000000 GHz

el
Ref 21.43 dBm

enter 243700 GHz
ER BW 100 kHz

Trige Fres Run
BAten: 40 58

Ay Type: RMS s
AvgiHold: 103150 T

Type: AMS
AvgiHold: 110

Trige Fres Run
BAten: 40 58

Stop 26.50 GHz
Sweep 3.266 5 (1001 pts)

3

Shomunneuns
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802.11g, Channel No.: 8

Center Freq 2.447000000 GHz

el
Ref 21.38 dBm

enter 244700 GHz
#Res BW 100 kHz

Ay Type: RMS

Trig: Free Run AvglHold: 100160
BAen: 40 S8

SVBW 300 kHz"

Span 30.00 MHz

Center Freq 13.265000000 GHz

-+~ Trig: Fres Run
BAten: 40 58

Type: AMS
AvgiHold: 110

3

Shomunneuns

802.11g, Ch

Center Freq 2.452000000 GHz

Fef Offget 135 4B
Ref 21.35 dBm

enter 245200 GHz
ER-‘ BW 100 kHz

Ay Type: RMS
Trig: Fres Run AvglHold: 100160
BAen: 40 S8

#VBW 300 kHz*

Span 30.00 MHz

Trige Fres Run

#VBW 300 kHz*

Ay Type: RMS
AvgiHold: 110

Stop 26.50 GHz
66 5 (1001 pts)

Center Freq 2.457000000 GHz

enter 245700 GHz
ER BW 100 kHz

Ay Type: RMS
Trig: Fres Run AvglHold: 100160
BAen: 40 S8

-+~ Trig: Fres Run
BAten: 40 58

Type: AMS
AvgiHold: 110

Stop 26.50 GHz
Sweep 3.266 5 (1001 pts)

3

Shomunneuns
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802.11g, Channel No.: 11

Center Freq 2.462000000 GHz
Trige Fres Run

BAten: 40 58

el
Ref 21.34 dBm

enter 2.46200 GHz N

ER-!S BW 100 kHz SVBW 300 kHz"

Ay Type: RMS
AvglHold: 100160

Span 30.00 MHz

Type: AMS

Center Freq 13.265000000 GHz
AvgiHold: 110

-+~ Trig: Fres Run
BAten: 40 58

Ref Offaet 1.34 48
Ref 2 dBm

art 30 MHz
s BW 100 kHz

3

Shomunneuns

802.11n(HT20)

Center Freq 2.412000000 GHz
Trige Fres Run

BAten: 40 58

Fef Offget 1.37 4B
Ref 21.37 dBm

enter 2.41200 GHz N
ER-‘ BW 100 kHz

#VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

Span 30.00 MHz
3 ms (1001 pis)

Ay Type: RMS
Trig: Free Run AvgiHold: 1040

BAten: 40 58

Stop 26.50 GHz
66 5 (1001 pts)

3

Shomunneuns

802.11n(HT20)

Center Freq 2.417000000 GHz
Trige Fres Run

BAten: 40 58

el
Ref 21.40 dBm

enter 241700 GHz
ER BW 100 kHz

Ay Type: RMS
AvglHold: 100160

Type: AMS
Trig: Free Run AvgiHold: 1040

BAten: 40 58

Stop 26.50 GHz
Sweep 3.266 5 (1001 pts)

#VBW 300 kHz*

3

6,865 dBm_
4338

Shomunneuns
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802.11n(HT20), Channel No. 6

Ay Type: RMS

Center Freq 2.437000000 GHz
AvgiHold: 108r150

Trige Fres Run
BAten: 40 58

el
Ref 21.43 dBm

enter 243700 GHz - Span-im.uu MHz|

#Res BW 100 kHz

SVBW 300 kHz"

Center Freq 13.265000000 GHz
-+~ Trig: Fres Run
BAten: 40 58

Ref Offaet 1.43 48
Ref 2 dBm

Type: AMS
AvgiHold: 110

3

Shomunneuns

802.11n(HT20)

Ay Type: RMS

Center Freq 2.447000000 GHz
AvgiHold: 108r150

Trige Fres Run
BAten: 40 58

el
Ref 21.38 dBm

- Span 30.00 MHz
3 ms (1001 pis)

enter 244700 GHz
ER-‘ BW 100 kHz

#VBW 300 kHz*

Trige Fres Run
BAten: 40 58

Ay Type: RMS
AvgiHold: 110

Stop 26.50 GHz
66 5 (1001 pts)

3

Shomunneuns

802.11n(HT20)

Ay Type: RMS

Center Freq 2.452000000 GHz
AvgiHold: 108r150

Trige Fres Run
BAten: 40 58

64 dBm

enter 245200 GHz
ER BW 100 kHz

Trige Fres Run
BAten: 40 58

FRes BW 100 kHz

Type: AMS
AvgiHold: 110

Stop 26.50 GHz
Sweep 3.266 5 (1001 pts)

3

Shomunneuns
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802.11n(HT20), Channel No. 10

Center Freq 2.457000000 GHz
-+~ Trig: Fres Run
BAten: 40 58

el
Ref 21.62 dBm

enter 245700 GHz N
#Res BW 100 kHz

SVBW 300 kHz"

Ay Type: RMS
AvglHold: 100160

Span 30.00 MHz

Center Freq 13.265000000 GHz

Ref Offaet 162 48
Ref 21.62 dBm

art 30 MHz

Type: AMS
Trig: Free Run AvgiHold: 1040
BAen: 40 S8

#VBW 300 kHz*

s BW 100 kHz

3

Shomunneuns

802.11n(HT20),

Center Freq 2.462000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.34 dBm

enter 2.46200 GHz N

ER-‘S BW 100 kHz #VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

Span 30.00 MHz
3 ms (1001 pis)

Ay Type: RMS
e~ Trig: Fres Run AvgiHold: 110
BAen: 40 S8

#VBW 300 kHz*

Stop 26.50 GHz
66 5 (1001 pts)

3

Shomunneuns

802.11n(HT40)

Center Freq 2.422000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.42 dBm

enter 2.42200 GHz
ER BW 100 kHz

Ay Type: RMS
AvglHold: 100160

Span 60.00 MHz

Sweep 7.467 ms (1001 pts)

FRes BW 100 kHz

Type: AMS
-+~ Trig: Fres Run AvgiHold: 110
BAten: 40 58

#VBW 300 kHz*

Stop 26.50 GHz
Sweep 3.266 5 (1001 pts)

3

Shomunneuns
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802.11n(HT40), Channel No. 4

Center Freq 2.427000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.44 dBm

enter 242700 GHz N
#Res BW 100 kHz

SVBW 300 kHz"

Ay Type: RMS
AvglHold: 100160

Center Freq 13.265000000 GHz
-+~ Trig: Fres Run
BAten: 40 58

Ref Offaet 1.44 48
Ref 2 dBm

art 30 MHz

Type: AMS
AvgiHold: 110

s BW 100 kHz

3

Shomunneuns

Span 60.00 MHz
Sweep 7467 ms (1001 pis)

802.11n(HT40)

Center Freq 2.432000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.44 dBm

enter 243200 GHz N

ER-‘S BW 100 kHz #VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160 Trig: Fres Run

BAten: 40 58

Ay Type: RMS
AvgiHold: 110

Stop 26.50 GHz
66 5 (1001 pts)

3

Shomunneuns

Span 60.00 MHz
Sweep 7467 ms (1001 pis)

802.11n(HT40)

Center Freq 2.437000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.43 dBm

enter 243700 GHz
ER BW 100 kHz

Ay Type: RMS
AvglHold: 100160 Trig: Fres Run

BAten: 40 58

Type: AMS
AvgiHold: 110

Stop 26.50 GHz
Sweep 3.266 5 (1001 pts)

3

Shomunneuns

Span 60.00 MHz
Sweep 7467 ms 1 pis)
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802.11n(HT40), Channel No. 7

Center Freq 2.442000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.41 dBm

enter 2.44200 GHz N
#Res BW 100 kHz

SVBW 300 kHz"

Ay Type: RMS
AvglHold: 100160

&

Center Freq 13.265000000 GHz

-+~ Trig: Fres Run
BAten: 40 58

Ref Offset 1.41 4B
Ref 2141 dBm

art 30 MHz

#VBW 300 kHz*

Type: AMS
AvgiHold: 110

3

Shomunneuns

Span 60.00 MHz
Sweep 7467 ms (1001 pis)

% BW 100 kHz

802.11n(HT40)

Center Freq 2.447000000 GHz
Trige Fres Run
BAten: 40 58

el
Ref 21.38 dBm

enter 244700 GHz N
ER-‘ BW 100 kHz

#VBW 300 kHz*

Ay Type: RMS
AvglHold: 100160

Trige Fres Run
BAten: 40 58

Ay Type: RMS
AvgiHold: 110

Stop 26.50 GHz
66 5 (1001 pts)

3

Shomunneuns

Span 60.00 MHz
Sweep 7467 ms (1001 pis)

802.11n(HT40)

Center Freq 2.452000000 GHz
Trige Fres Run
BAten: 40 58

5 dBm

enter 245200 GHz
ER BW 100 kHz

Ay Type: RMS
AvglHold: 100160

Trige Fres Run
BAten: 40 58

Type: AMS
AvgiHold: 110

Stop 26.50 GHz
Sweep 3.266 5 (1001 pts)

3

Shomunneuns

Span 60.00 MHz

Sweep 7.467 ms (1001 pts)
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