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RF Test Report

Report No.: R2309A0988-R5

Summary of Measurement Results

Number | Test Case Clause in FCC rules Verdict

1 Maximum output power 15.247(b)(3) PASS
15.247(a)(2

2 99% Bandwidth and 6dB Bandwidth 063.10(6).53 ) 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: September 23, 2023 ~ October 7, 2023
Date of Sample Received: September 20, 2023

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.

2312FPCAG6G (Report No.: R2309A0988-R5) is a variant model of 23117RA68G (Report No.:
R2309A0986-R5).
The difference between the two models is shown in the table below:

Item Original Variant
Brand Redmi POCO
Model 23117RA68G 2312FPCA6G
Camera(back) Spec 200M+OIS+8M uw 64M+0OIS+8M uw
Batte.ry cover material Glass ( thickness: 0.68mm) PC+PMMA ( thickness:
(the thickness are same) 0.71mm)
Others The same

There is no test for variant in this report. Test values all duplicated from original report.
The detailed product change description please refers to the Difference Declaration Letter.

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

TA-MB-04-005R
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RF Test Report Report No.: R2309A0988-R5

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, Pudong Shanghai, P.R.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 4 of 130
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Report No.: R2309A0988-R5

2. General Description of Equipment Under Test

2.1. Applicant and Manufacturer Information

Applicant

Xiaomi Communications Co., Ltd.

Applicant address

#019, 9th Floor, Building 6, 33 Xi'ergi Middle Road, Haidian District, Beijing,
China, 100085

Manufacturer

Xiaomi Communications Co., Ltd.

Manufacturer address

#019, 9th Floor, Building 6, 33 Xi'erqi Middle Road, Haidian District, Beijing,
China, 100085

2.2. General Information

EUT Description

Model 2312FPCA6G
Conducted IMEI 1: 863357060096302
IMEI 2: 863357060096310
Original Radiated Emission IMEI 1: 863357060105648
. IMEI 2: 863357060105655
IMEI Radiated
Conducted Emission IMEI 1: 863357060104481
IMEI 2: 863357060106499
Variant | Radiated Radiated Emission IMEI 1: 867584060073363
IMEI 2: 867584060073371
Hardware Version 135100N6MOAO1
Software Version MIUI 14

Antenna Type

PIFA Antenna

Antenna Connector

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

Antenna Gain

-3.6 dBi

Additional Beamforming Gain

NA

Operating
Range(s)

Frequency

802.11b/g/n(HT20): 2412 ~ 2462 MHz
Bluetooth LE V5.2: 2402 ~2480 MHz

Modulation Type

802.11b: DSSS
802.11g/n: OFDM
Bluetooth LE: GFSK

Max. Output Power

Wi-Fi 2.4G: 18.83 dBm
Bluetooth LE: -1.01 dBm

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

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-005R Page 5 of 130
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RF Test Report Report No.: R2309A0988-R5

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 (2022) 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 6 of 130
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.



RF Test Report Report No.: R2309A0988-R5

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 (Y 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
Bluetooth (Low Energy) (S=2) 500kbps
Bluetooth (Low Energy) (S=8) 125kbps
802.11b 1 Mbps
802.11¢g 6 Mbps
802.11n HT20 MCSO0
TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 7 of 130
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RF Test Report Report No.: R2309A0988-R5

5. Test Case Results

5.1. Maximum output power

Ambient Condition

Temperature Relative humidity

20°C ~ 25°C 45% ~ 50%

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 Fower 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 8 of 130
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.



RF Test Report Report No.: R2309A0988-R5

Test Results

Bluetooth LE Power setting: default

Power Index
Channel 802.11b 802.11g 802.11n HT20

CH1 19 18 18

CH6 19 18 18

CH11 19 18 18

Test Mode Duty cycle Duty cycle correction Factor (dB)
802.11b 0.997 0.000
802.11g 0.977 0.100
802.11n HT20 0.975 0.110
Bluetooth LE (1M) 0.851 0.700
Bluetooth LE (2M) 0.571 2.430
Bluetooth LE (S=2) 0.910 0.410
Bluetooth LE (S=8) 0.974 0.110
Note: when Duty cycle=0.98, Duty cycle correction Factor not required.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 9 of 130
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RF Test Report

Report No.: R2309A0988-R5

. Average Power | Average Power L.
Carrier frequency . Limit .
Test Mode (MHz) )/ Channel Measured with duty factor (dBm) Conclusion
(dBm) (dBm)

2412/CH 1 18.76 18.76 30 PASS
802.11b 2437/CH 6 18.83 18.83 30 PASS
2462/CH11 18.73 18.73 30 PASS
2412/CH 1 17.61 17.71 30 PASS
802.11g 2437/CH 6 17.95 18.05 30 PASS
2462/CH11 17.81 17.92 30 PASS
2412/CH 1 17.51 17.62 30 PASS

802.11n
2437/CH 6 17.73 17.84 30 PASS

HT20

2462/CH11 17.42 17.53 30 PASS
Bluetooth 2402/CHO -2.59 -1.89 30 PASS
(Low Energy) 2440/CH19 1.71 -1.01 30 PASS
(1M) 2480/CH39 222 1.52 30 PASS
Bluetooth 2404/CH1 -4.29 -1.86 30 PASS
(Low Energy) 2440/CH19 -3.58 -1.15 30 PASS
(2M) 2478/CH38 -3.99 -1.56 30 PASS
Bluetooth 2402/CHO -2.38 -1.97 30 PASS
(Low Energy) 2440/CH19 -1.46 -1.05 30 PASS
(8=2) 2480/CH39 217 1.76 30 PASS
Bluetooth 2402/CHO -2.08 -1.97 30 PASS
(Low Energy) 2440/CH19 1.17 -1.06 30 PASS
(5=8) 2480/CH39 -1.80 -1.69 30 PASS

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

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-005R
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.

Page 10 of 130




RF Test Report Report No.: R2309A0988-R5

5.2. 99% Bandwidth and 6dB Bandwidth

Ambient Condition

Temperature Relative humidity

20°C ~ 25°C 45% ~ 50%

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

RF EablE Spectrum
Analkyzer

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 =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 11 of 130
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Test Results:

Carrier frequenc R Minimum 6 dB Limit
Test Mode (Mqu) y bandwidth bandwidth (kH2) Conclusion
(MHz) (MHz)

2412 12.995 7.569 500 PASS
802.11b 2437 13.079 9.040 500 PASS
2462 13.159 7.528 500 PASS
2412 16.651 14.229 500 PASS
802.11g 2437 16.591 14.113 500 PASS
2462 16.692 15.406 500 PASS
2412 17.739 15.918 500 PASS

802.11n
2437 17.700 15.112 500 PASS

HT20

2462 17.763 14.988 500 PASS
Bluetooth 2402 1.042 0.680 500 PASS
(Low Energy) 2440 1.044 0.659 500 PASS
(1M) 2480 1.042 0.662 500 PASS
Bluetooth 2404 2.080 1.268 500 PASS
(Low Energy) 2440 2.079 1.308 500 PASS
(2M) 2478 2.087 1.166 500 PASS
Bluetooth 2402 1.031 0.690 500 PASS
(Low Energy) 2440 1.029 0.665 500 PASS
(8=2) 2480 1.022 0.675 500 PASS
Bluetooth 2402 1.057 0.683 500 PASS
(Low Energy) 2440 1.054 0.682 500 PASS
(S=8) 2480 1.059 0.682 500 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.

TA-MB-04-005R
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99%bandwidth

OBW 802.11b 2412MHz

BN Keysight Spectrum Analyzer - Occupied BW

IEHEI@I

R 0 AC |

CORREC |

SENSE:INT| SOURCE OFF | ALIGN AUTO |

10:07:39 AM Sep 25,2022

#FGain:Low

Center Freq: 2.412000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100
#Atten: 40 dB

Radic Std: Nene

Radio Device: BTS

Ref Offset 10.85 dB
Ref 30.85 dBm

#Res BW 300 kHz

Occupied Bandwidth

12.995 MHz
24.919 kHz
16.74 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 910 kHz

Total Power 22.2 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

Sweep 1.333 ms|

MSG

STATUS

OBW 802.11b 2437MHz

i Keysight Spectrum Analyzer - Occupied BW

[

500 AC | CORREC |

SENSE:INT] SOURCE OFF | ALIGN AUTO I

10:13:42 AM Sep 25,2023

#IFGain:Low

Ref Offset 10.69 dB
Ref 30.69 dBm

Center 2437 GHz
#Res BW 300 kHz

Occupied Bandwidth

13.079 MHz
-8.526 kHz
17.09 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.437000000 GHz
—w—~ Trig: Free Run Avg|Hold: 100/100
#Atten: 40 dB

#VBW 910 kHz

Total Power 22.6 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

Sweep 1.333 ms

IMSG

STATUS

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-005R

Page 13 of 130

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



RF Test Report Report No.: R2309A0988-R5

OBW 802.11b 2462MHz
i: Keysight Spectrum Analyzer - Occupied BW @

R RF 500 AC [ CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:15:41 AM Sep 25,2023

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#IFGain:Low #Atten: 40 dB Radio Device: BTS

Radic Std: Nene

Ref Offset 10.7 dB
Ref 30.70 dBm

#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 22.5 dBm

13.159 MHz

Transmit Freq Error -46.942 kHz % of OBW Power 99.00 %
x dB Bandwidth 17.13 MHz x dB -26.00 dB

OBW 802.11g 2412MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:18:20 AM Sep 25,2023
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radic Device: BTS

Ref Offset 10.85 dB
Ref 30.85 dBm

|

I R | Y A
! | | WP N
P | S | ™™™ W

A0S S I N N I I A | A B M
I T | A

NN I N | I | R N
e
Center 2412 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 23.1 dBm
16.651 MHz

Transmit Freq Error 5.258 kHz % of OBW Power 99.00 %

x dB Bandwidth 21.59 MHz x dB -26.00 dB

IMSG STATUS

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 14 of 130
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OBW 802.11g 2437MHz
i: Keysight Spectrum Analyzer - Occupied BW IEHEI@I

R RF 500 AC [ CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:31:23 AM Sep 25,2023

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#IFGain:Low #Atten: 40 dB Radio Device: BTS

Radic Std: Nene

Ref Offset 10.69 dB
10 dBIdiv Ref 30.69 dBm
L

#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 23.7 dBm

16.591 MHz

Transmit Freq Error -18.894 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.48 MHz x dB -26.00 dB

OBW 802.11g 2462MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:33:32 AM Sep 25,2023
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radic Device: BTS

Ref Offset 10.7 dB
Ref 30.70 dBm

Center 2462 GHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 23.5dBm
16.692 MHz

Transmit Freq Error -67.096 kHz % of OBW Power 99.00 %

x dB Bandwidth 22.98 MHz x dB -26.00 dB

IMSG STATUS

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 15 of 130
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OBW 802.11n(HT20) 2412MHz
i: Keysight Spectrum Analyzer - Occupied BW @

R RF 5002 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO ‘ 01:42:14 PM Sep 26, 2022
Radic Std: Nene

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#|IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.85 dB
Ref 30.85 dBm

#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 21.6 dBm

17.739 MHz

Transmit Freq Error 38.465 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.53 MHz x dB -26.00 dB

OBW 802.11n(HT20) 2437MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 11:20:14 AM Sep 25,2023
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radic Device: BTS

Ref Offset 10.69 dB
Ref 30.69 dBm

- rrJr" o Jrrr
N N I I N N I N
Center 2437 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 23.5dBm
17.700 MHz

Transmit Freq Error 23.426 kHz % of OBW Power 99.00 %

x dB Bandwidth 21.52 MHz x dB -26.00 dB

IMSG STATUS

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 16 of 130
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OBW 802.11n(HT20) 2462MHz
i: Keysight Spectrum Analyzer - Occupied BW @

R RF 5002 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO ‘ 11:22:04 AM Sep 25,2023
Radic Std: Nene

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#|IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.7 dB
10 dBIdiv Ref 30.70 dBm
L

#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 23.2 dBm

17.763 MHz

Transmit Freq Error -3.517 kHz % of OBW Power 99.00 %
x dB Bandwidth 22.24 MHz x dB -26.00 dB

OBW BLE (1M) 2402MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 01:58:40 PM Sep 25, 2023
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radic Device: BTS

Ref Offset 10.77 dB
Ref 30.77 dBm

Center 2402 GHz
#Res BW 30 kHz #VBW 91 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power 4.40 dBm
1.0420 MHz

Transmit Freq Error 4.749 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.262 MHz x dB -26.00 dB

IMSG STATUS

TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 17 of 130
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OBW BLE (1M) 2440MHz
i: Keysight Spectrum Analyzer - Occupied BW IEHEI@I

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 02:03:43 PM Sep 25, 2023

Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB Radio Device: BTS

Radic Std: Nene

Ref Offset 10.67 dB
Ref 30.67 dBm

#VYBW 91 kHz Sweep 2.667 ms|

Occupied Bandwidth Total Power 5.55dBm

1.0438 MHz

Transmit Freq Error 4.878 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.268 MHz x dB -26.00 dB

OBW BLE (1M) 2480MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:06:56 PM Sep 25, 2023
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radic Device: BTS

Ref Offset 10.93 dB
Ref 30.93 dBm

#VBW 91 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power 4.79 dBm
1.0424 MHz

Transmit Freq Error 3.715 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.266 MHz x dB -26.00 dB

IMSG STATUS
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OBW BLE (2M) 2404MHz
i: Keysight Spectrum Analyzer - Occupied BW IEHEI@I

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:37:39 AM Sep 26,2023

Center Freq 2.404000000 GHz Center Freq: 2.404000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB Radio Device: BTS

Radic Std: Nene

Ref Offset 10.79 dB
Ref 30.79 dBm

#VYBW 91 kHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 4.20 dBm

2.0799 MHz

Transmit Freq Error 13.420 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.535 MHz x dB -26.00 dB

OBW BLE (2M) 2440MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:42:33 AM Sep 26,2023
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radic Device: BTS

Ref Offset 10.67 dB
Ref 30.67 dBm

Center 244 GHz
#VBW 91 kHz Sweep 4.667 ms

Occupied Bandwidth Total Power 5.09 dBm
2.0793 MHz

Transmit Freq Error 9.337 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.509 MHz x dB -26.00 dB

IMSG STATUS
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RF Test Report Report No.: R2309A0988-R5

OBW BLE (2M) 2478MHz
i: Keysight Spectrum Analyzer - Occupied BW IEHEI@I

R RF 500 AC [ CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:46:45 AM Sep 26, 2023

Center Freq 2.478000000 GHz Center Freq: 2.478000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB Radio Device: BTS

Radic Std: Nene

Ref Offset 10.92 dB
10 dBIdiv Ref 30.92 dBm
L

#VYBW 91 kHz Sweep 4.667 ms|

Occupied Bandwidth Total Power 4.57 dBm

2.0873 MHz

Transmit Freq Error 9.464 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.514 MHz x dB -26.00 dB

OBW BLE (S=2) 2402MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:49:49 PM Sep 25, 2023
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radic Device: BTS

Ref Offset 10.77 dB
Ref 30.77 dBm

Center 2402 GHz
#VBW 91 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power 4.85 dBm
1.0308 MHz

Transmit Freq Error -1.472 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.272 MHz x dB -26.00 dB

IMSG STATUS
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RF Test Report Report No.: R2309A0988-R5

OBW BLE (S=2) 2440MHz
i: Keysight Spectrum Analyzer - Occupied BW IEHEI@I

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 02:52:29 PM Sep 25, 2023

Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB Radio Device: BTS

Radic Std: Nene

Ref Offset 10.67 dB
Ref 30.67 dBm

#VYBW 91 kHz Sweep 2.667 ms|

Occupied Bandwidth Total Power 5.91 dBm

1.0288 MHz

Transmit Freq Error -4.735 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.267 MHz x dB -26.00 dB

OBW BLE (S=2) 2480MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:56:48 PM Sep 25, 2023
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radic Device: BTS

Ref Offset 10.93 dB
Ref 30.93 dBm

#VBW 91 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power 5.23 dBm
1.0217 MHz

Transmit Freq Error -5.115 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.284 MHz x dB -26.00 dB
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RF Test Report Report No.: R2309A0988-R5

OBW BLE (S=8) 2402MHz
i: Keysight Spectrum Analyzer - Occupied BW IEHEI@I

R RF 500 AC [ CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:40:05 PM Sep 25, 2023

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#IFGain:Low #Atten: 30 dB Radio Device: BTS

Radic Std: Nene

Ref Offset 10.77 dB
Ref 30.77 dBm

#VYBW 91 kHz Sweep 2.667 ms|

Occupied Bandwidth Total Power 2.56 dBm

1.0569 MHz

Transmit Freq Error -3.746 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.278 MHz x dB -26.00 dB

OBW BLE (S=8) 2440MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:42:45PM Sep 25, 2023
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radic Device: BTS

Ref Offset 10.67 dB
Ref 30.67 dBm

#VBW 91 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power 3.58 dBm
1.0545 MHz

Transmit Freq Error -4.433 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.274 MHz x dB -26.00 dB
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RF Test Report Report No.: R2309A0988-R5

OBW BLE (S=8) 2480MHz

BE Keysight Spectrum Analyzer - Occupied BW =8 i

BE Keysight Sps yz pi

i R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:45:39 PM Sep 25, 2023
Radic Std: None

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#|IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 10.93 dB
Ref 30.93 dBm

#VYBW 91 kHz Sweep 2.667 ms|

Occupied Bandwidth Total Power 2.80 dBm

1.0593 MHz

Transmit Freq Error -3.361 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.270 MHz x dB -26.00 dB
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RF Test Report Report No.: R2309A0988-R5

6 dB bandwidth

-6dB Bandwidth 802.11b 2412MHz

BE Keysight Spectrum Analyzer - Occupied BW = I@I

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz

RF 5002 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO ‘ 10:07:44 AM Sep 25,2023
Radic Std: Nene

+p Trig: FreeRun Avg|Hold: 100/100
#IFGain:Low #Atten: 40 dB Radio Device: BTS

10 dBidiv

Occupied Bandwidth Total Power 25.1 dBm

Transmit Freq Error 31.520 kHz % of OBW Power 99.00 %
x dB Bandwidth 7.569 MHz x dB -6.00 dB

Ref Offset 10.85 dB Mkr1 2.410992 GHz

Ref 30.85 dBm

Y

#VBW 300 kHz

12.876 MHz

MSG

BE Keysight Spectrum Analyzer - Occupied BW =

STATUS

-6dB Bandwidth 802.11b 2437MHz

=Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None

10 dBidiv
L

Occupied Bandwidth Total Power 25.5 dBm

13.016 MHz

Transmit Freq Error -13.346 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.040 MHz x dB -6.00 dB

RF 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO I 10:13:47 AM Sep 25,2023

—w—~ Trig: Free Run Avg|Hold: 100/100
#|IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Dffset 10.69 dB Mkr1 2.437488 GHz
Ref 30.69 dBm

#VBW 300 kHz Sweep 4 ms
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RF Test Report Report No.: R2309A0988-R5

-6dB Bandwidth 802.11b 2462MHz
i: Keysight Spectrum Analyzer - Occupied BW @

R RF 5002 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO ‘ 10:15:47 AM Sep 25,2023
Radic Std: Nene

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#|IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset10.7 dB Mkr1 2.461488 GHz
Ref 30.70 dBm .

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 25.3 dBm

13.109 MHz

Transmit Freq Error -37.016 kHz % of OBW Power 99.00 %
x dB Bandwidth 7.528 MHz x dB -6.00 dB

-6dB Bandwidth 802.11g 2412MHz

i Keysight Spectrum Analyzer - Occupied BW == |@
[ R RF 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO I 10:18:26 AM Sep 25,2023

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio 5td: None
—w—~ Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 40 dB Radio Device: BTS

Mkr1 2.414492 GHZ
Ref 30.85 ABm 6.9709 dBm

Center 2412 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 23.4dBm
16.374 MHz

Transmit Freq Error 715 Hz % of OBW Power 99.00 %

x dB Bandwidth 14.23 MHz x dB -6.00 dB
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RF Test Report Report No.: R2309A0988-R5

-6dB Bandwidth 802.11g 2437MHz
i: Keysight Spectrum Analyzer - Occupied BW @

R RF 5002 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO ‘ 10:21:29 AM Sep 25,2023
Radic Std: Nene

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#|IFGain:Low #Atten: 40 dB Radio Device: BTS

Mkr1 2.438256 GHZ
Ref 50,60 ABm 8.2406 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 24.1 dBm

16.407 MHz

Transmit Freq Error -6.933 kHz % of OBW Power 99.00 %
x dB Bandwidth 14.11 MHz x dB -6.00 dB

-6dB Bandwidth 802.11g 2462MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:33:39 AM Sep 25,2023
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radic Device: BTS

Mkr1 2.464504 GHz

Ref Offset 10.7 dB
Ref 30.70 dBm

Center 2462 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 23.8 dBm
16.400 MHz

Transmit Freq Error -11.602 kHz % of OBW Power 99.00 %

x dB Bandwidth 15.41 MHz x dB -6.00 dB
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RF Test Report Report No.: R2309A0988-R5

-6dB Bandwidth 802.11n(HT20) 2412MHz
i: Keysight Spectrum Analyzer - Occupied BW @

R RF 5002 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO ‘ 10:37:26 AM Sep 25,2023
Radic Std: Nene

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#|IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.85 dB Mkr1 2.417004 GHz
Ref 30.85 dBm .

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 23.7 dBm

17.571 MHz

Transmit Freq Error 10.214 kHz % of OBW Power 99.00 %
x dB Bandwidth 15.92 MHz x dB -6.00 dB

-6dB Bandwidth 802.11n(HT20) 2437MHz

i Keysight Spectrum Analyzer - Occupled BW |EHE|@
| SENSE:INT| SOURCE OFF | ALIGN AUTO | 11:20:21 AM Sep 25,2023
Center Freq: 2.437000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radic Device: BTS

Mkr1 2.435736 GHz

Ref Offset 10.69 dB
Ref 30.69 dBm

Center 2437 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms

Occupied Bandwidth Total Power 24.0 dBm
17.584 MHz

Transmit Freq Error -2.419 kHz % of OBW Power 99.00 %

x dB Bandwidth 15.11 MHz x dB -6.00 dB
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RF Test Report Report No.: R2309A0988-R5

-6dB Bandwidth 802.11n(HT20) 2462MHz
i: Keysight Spectrum Analyzer - Occupied BW @

R RF 50Q AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 11:22:11 AM Sep 25,2023

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#|IFGain:Low #Atten: 40 dB Radio Device: BTS

Mkr1 2.464512 GHZ
Ref 50.70 dBm 6.9202 dBm

Radic Std: Nene

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 23.6 dBm

17.586 MHz

Transmit Freq Error -341 Hz % of OBW Power 99.00 %
x dB Bandwidth 14.99 MHz x dB -6.00 dB

-6dB Bandwidth BLE (1M) 2402MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 01:58:45PM Sep 25, 2023
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radic Device: BTS

Mkr1 2.4022698 GHz

Ref Offset 10.77 dB
Ref 30.77 dBm

Center 2402 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 4.24 dBm
1.0514 MHz

Transmit Freq Error 1.271 kHz % of OBW Power 99.00 %

x dB Bandwidth 679.8 kHz x dB -6.00 dB
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RF Test Report Report No.: R2309A0988-R5

-6dB Bandwidth BLE (1M) 2440MHz
i: Keysight Spectrum Analyzer - Occupied BW @

R RF 50Q AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:03:49 PM Sep 25, 2023

Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#|IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 10.67 dB Mkr1 2.440245 GHz
Ref 30.67 dBm

Radic Std: Nene

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 5.32dBm
1.0479 MHz

Transmit Freq Error -2.469 kHz % of OBW Power 99.00 %
x dB Bandwidth 658.5 kHz x dB -6.00 dB

-6dB Bandwidth BLE (1M) 2480MHz

i Keysight Spectrum Analyzer - Occupied BW |EHE|@
| 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:07:01 PM Sep 25, 2023
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
—w—~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 30 dB Radic Device: BTS

Mkr1 2.4802542 GHz

Ref Offset 10.93 dB
Ref 30.93 dBm

- mm----——----m""""""ll
- e e

ol

| S N v N
Center 248 GHz Span 2 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 4.67 dBm
1.0480 MHz

Transmit Freq Error -2.214 kHz % of OBW Power 99.00 %

x dB Bandwidth 662.1 kHz x dB -6.00 dB
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RF Test Report

Report No.: R2309A0988-R5

-6dB Bandwidth BLE (2M) 2404MHz

IEHEI@I

BE Keysight Spectrum Analyzer - Occupied BW

R RF 50Q AC | CORREC |

SENSE:INT| SOURCE OFF | ALIGN AUTO |

10:37:44 AM Sep 26, 2022

Center Freq 2.404000000 GHz

#FGain:Low

——

Center Freq: 2.404000000 GHz
Trig: Free Run
#Atten: 30 dB

Avg|Hold: 100/100

Radic Std: Nene

Radio Device: BTS

Ref Offset 10.79 dB
Ref 30.79 dBm

#Res BW 100 kHz

Occupied Bandwidth

2.0678 MHz
5.068 kHz
1.268 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power 4.37 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Mkr1 2.4044664 GHz

-6dB Bandwidth BLE (2M) 2440MHz

i Keysight Spectrum Analyzer - Occupied BW

[

500 AC | CORREC |

SENSE:INT] SOURCE OFF | ALIGN AUTO I

10:42:38 AM Sep 26,2023

.Center Freq 2.440000000 GHz

#IFGain:Low

Ref Offset 10.67 dB
Ref 30.67 dBm

—_—

-_--l-
-_--lm

N m'ﬂ--l-__----ﬁ‘m
.~ [ [ - ™

Center 244 GHz
#Res BW 100 kHz

Occupied Bandwidth

2.0844 MHz
9.213 kHz
1.308 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.440000000 GHz
Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power 5.20 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Avg|Hold: 100/100

Radio Std: None

Radio Device: BTS

Mkr1 2.4399564 GHz

Span 4 MHz
Sweep 1.333ms
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RF Test Report

Report No.: R2309A0988-R5

-6dB Bandwidth BLE (2M) 2478MHz

IEHEI@I

BE Keysight Spectrum Analyzer - Occupied BW

R RF 50Q AC | CORREC |

SENSE:INT| SOURCE OFF | ALIGN AUTO |

10:46:50 AM Sep 26, 2022

Center Freq 2.478000000 GHz

#FGain:Low

——

Center Freq: 2.478000000 GHz
Trig: Free Run
#Atten: 30 dB

Avg|Hold: 100/100

Radic Std: Nene

Radio Device: BTS

Ref Offset 10.92 dB
Ref 30.92 dBm

#Res BW 100 kHz

Occupied Bandwidth

2.0882 MHz
9.705 kHz
1.166 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power 4.62 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Mkr1 2.477976 GHz

-6dB Bandwidth BLE (S=2) 2402MHz

i Keysight Spectrum Analyzer - Occupied BW

[

R RE 500 AC | CORREC [

SENSE:INT] SOURCE OFF | ALIGN AUTO I

02:49:54 PM Sep 25, 2023

Center Freq 2.402000000 GHz

#IFGain:Low

Ref Offset 10.77 dB
Ref 30.77 dBm

I N I I N Y I
™| | [ L e
NN N A

Center 2402 GHz
#Res BW 100 kHz

Occupied Bandwidth
1.0563 MHz
495 Hz
690.4 kHz

Transmit Freq Error
x dB Bandwidth

—_—

Center Freq: 2.402000000 GHz
Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power 4.07 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Avg|Hold: 100/100

Mkr1 2.4017464 GHz

Radio Std: None

Radio Device: BTS

-2.4815 dBm

Span 2 MHz
Sweep 1.333ms
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RF Test Report

Report No.: R2309A0988-R5

-6dB Bandwidth BLE (S=2) 2440MHz

IEHEI@I

BE Keysight Spectrum Analyzer - Occupied BW

R RF 50Q AC | CORREC |

SENSE:INT| SOURCE OFF | ALIGN AUTO |

02:52:34 PM Sep 25, 2023

Center Freq 2.440000000 GHz

#FGain:Low

——

Center Freq: 2.440000000 GHz
Trig: Free Run
#Atten: 30 dB

Avg|Hold: 100/100

Radic Std: Nene

Radio Device: BTS

Ref Offset 10.67 dB

10 dBIdiv Ref 30.67 dBm
L

#Res BW 100 kHz

Occupied Bandwidth
1.0552 MHz
651 Hz
664.8 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power 513 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Mkr1 2.439764 GHz

-6dB Bandwidth BLE (S=2) 2480MHz

i Keysight Spectrum Analyzer - Occupied BW

[

R RE 500 AC | CORREC [

SENSE:INT] SOURCE OFF |

ALIGN AUTO |

02:56:54 PM Sep 25, 2023

Center Freq 2.480000000 GHz

#IFGain:Low

Ref Offset 10.93 dB
Ref 30.93 dBm

—_—

Center Freq: 2.480000000 GHz
Trig: Free Run
#Atten: 30 dB

Avg|Hold: 100/100

Mkr1 2.4797464 GHz

Radio Std: None

Radio Device: BTS

-2.0761 dBm

[N U N N N A N B

I N I I I I

I R

N N N e PO N

ol e W
gt | | L L e
- e+

Center 248 GHz
#Res BW 100 kHz

Span 2 MHz

#VBW 300 kHz Sweep 1.333 ms

Total Power 4.49 dBm

Occupied Bandwidth

1.0556 MHz
-3.784 kHz
675.2 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-6.00 dB
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RF Test Report

Report No.: R2309A0988-R5

-6dB Bandwidth BLE (S=8) 2402MHz

IEHEI@I

BE Keysight Spectrum Analyzer - Occupied BW

R RF 50Q AC | CORREC |

SENSE:INT| SOURCE OFF | ALIGN AUTO |

02:40:11 PM Sep 25, 2023

Center Freq 2.402000000 GHz

#FGain:Low

——

Center Freq: 2.402000000 GHz
Trig: Free Run
#Atten: 30 dB

Avg|Hold: 100/100

Radic Std: Nene

Radio Device: BTS

Ref Offset 10.77 dB

10 dBIdiv Ref 30.77 dBm
L

#Res BW 100 kHz

Occupied Bandwidth

1.0580 MHz
-1.272 kHz
683.3 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power 1.21 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Mkr1 2.4020004 GHz

-6dB Bandwidth BLE (S=8) 2440MHz

i Keysight Spectrum Analyzer - Occupied BW

[

R RE 500 AC | CORREC [

SENSE:INT] SOURCE OFF | ALIGN AUTO I

02:42:50 PM Sep 25, 2023

Center Freq 2.440000000 GHz

#IFGain:Low

Ref Offset 10.67 dB
Ref 30.67 dBm

" M—
i I R < I N A A U
e P N e
- rrrrrr o r P

Center 244 GHz
#Res BW 100 kHz

Occupied Bandwidth

1.0582 MHz
-2.295 kHz
682.4 kHz

Transmit Freq Error
x dB Bandwidth

—_—

Center Freq: 2.440000000 GHz
Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power 2.18 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Avg|Hold: 100/100

Radio Std: None

Radio Device: BTS

Mkr1 2.4399972 GHz
-4.2070 dBm

Span 2 MHz
Sweep 1.333ms
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RF Test Report Report No.: R2309A0988-R5

-6dB Bandwidth BLE (S=8) 2480MHz

BE Keysight Spectrum Analyzer - Occupied BW =8 i

BE Keysight Sps yz pi

i R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:45:44 PM Sep 25, 2023
Radic Std: None

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz
+p Trig: FreeRun Avg|Hold: 100/100

#|IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.4799974 GHz

Ref Offset 10.93 dB
Ref 30.93 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 1.53 dBm

1.0585 MHz

Transmit Freq Error -2.674 kHz % of OBW Power 99.00 %
x dB Bandwidth 681.9 kHz x dB -6.00 dB
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5.3. Band Edge

Ambient Condition

Temperature Relative humidity

20°C ~ 25°C 45% ~ 50%

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

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

Band Edge 802.11b 2412MHz Ref

BE Keysight Spectrum Analyzer - Swept SA

RF 50Q AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |

Center Freq 2.412000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 40 dB

Ref Offset 10.85 dB
1LO dBidiv  Ref 20.00 dBm
og

#VBW 300 kHz Sweep 2.933 ms (1001 pts)

MSG STATUS

Band Edge 802.11b 2412MHz Emission

i Keys\ght Spectrum Analyzer - Swept SA

[

500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO I 10:08:01 AM Sep 25,2023

Center Freq 2.377000000 GHz ) #Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 40 dB

Mkr1 2.411 5 GHz

Ref Offset 10.85 dB
1LO gBIdIV Ref 20.00 dBm

#VBW 300 kHz Sweep 9.600 ms (1001 pts)

MKR| MODE TRC| SCL Y FUNCTION FUNCTION \WIDTH FUNCTION VALUE

4 N [1]f] 2 4116 GHz 10.756 dBm ___
Pd N [1]f] 2.400 0 GHz 39350dBm| [ 0 0]

3 | N [1]f]  23900GHz[ 39333dBm| [ [ ]
PN N [1[f[  23561GHz| -36218dBm| | [ |
5 e e e . -
6 - ]
7 - ]
8 I e e e
9 I e e e
10 I e e e
11 e e e e N

IMSG STATUS
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Band Edge 802.11b 2462MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:16:00 AM Sep 25,2023
Center Freq 2.462000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Mkr1 2.461 49 GHz
Ref Offset 10.7 dB
10 gBJdlv R:f 25?00 dBm 10.393 dBm

e
.
.
.
W,
W

IIIIIlﬁII

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA
| SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 10.7 dB
1Lg§|B.fdiv Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
IIII]I]——_
2 [ N [1[f] 24835 GHz| 1
&l N (1 f]  25000GHz| 1
IY N [1[f] 24908 GHz| - 1
5 I I -
] ] I
7 ] I
8 1 1
9 1 1
10 1 1
11 ) S O O -
4 [ »
MSG STATUS
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Band Edge 802.11g 2412MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:29:39 AM Sep 25,2023
Center Freq 2.412000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 10.85 dB
Ref 20.00 dBm

LR
ANNNREER ;3

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA
| SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Mkri 2.413 2 GHZ
Ref 20.00 dBm 7.481 dBm

#VBW 300 kHz Sweep 9.600 ms (1001 pts)

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -

4 N [1[f[  24132GHz|  7481dBm| | [ 00000 |
)X N [1[f]  24000GHz[ 26902dBm| [ [ ]
N N [1[f[ 23000GHz[ 39407dBm| [ [ 0000000000000
PN N [1[f[  23792GHz| 37433dBm| | [ ]
5 e e e . -
6 - ]
7 - ]
8 I e e e
9 I e e e

10 I e e e

11 e e e e N

IMSG STATUS
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Band Edge 802.11g 2462MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:34:35 AM Sep 25,2023
Center Freq 2.462000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 10.7 dB
1LO dBidiv  Ref 20.00 dBm
og

INNRREEIE
LR
ANNNREEN ;3
IIIIIIIIE!I

#VBW 300 kHz

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO [
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 10.7 dB
1LO gBIdIV Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
IIII]I]——_
2 [ N [1[f] 24835 GHz| 1
&l N (1 f]  25000GHz| 1
IY N [1[f] 24836 GHz| - 1
5 I I -
] ] I
7 ] I
8 1 1
9 1 1
10 1 1
11 ) S O O -
4 [ »
MSG STATUS
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Band Edge 802.11n(HT20) 2412MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:37:41 AM Sep 25,2023
Center Freq 2.412000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 10.85 dB
1LO dBidiv  Ref 20.00 dBm
og

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO [
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 10.85 dB
1LO gBIdIV Ref 20.00 dBm

Stop 2.42700 GHz
#VBW 300 kHz Sweep 9.600 ms (1001 pts)
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
lIll]l]——_
2 [ N [1[f] — 24000GHz| -24246dBm| [ | ]
€l N [1[f[ 23900GHz| -36758dBm| | | ]
PN N [1[f] 23898GHz[ 35974dBm| | [ |
5 I e Y -
6 e e I
7 e e I
8 ]
9 ]
10 ]
1 I ) ) O -
IMSG STATUS
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Band Edge 802.11n(HT20) 2462MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 11:22:27 AM Sep 25,2023
Center Freq 2.462000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 10.7 dB
Ref 20.00 dBm

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO [
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 10.7 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
d N [1[f] 24670 GHz] ¥ . 0000000@0@00@000O0OO]
)Y N [ 1] X 0000000
3 0000000
g 24836 GHz 0]
] I -
6 I ]
7 I ]
8 I 0000000
9 1] 0000000
10 1] 000000
11 [ 1 I -
IMSG STATUS
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Band Edge BLE (1M) 2402MHz Ref

BE Keysight Spectrum Analyzer - Swept SA

IEHEI@I

R RF 5002 AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO |

01:59:13PM Sep 25, 2023

#Avg Type: RMS

Trig: Free Run
#Atten: 30 dB

PNO: Wide
IFGain:Low

Avg|Hold: 100/100

Ref Offset 10.77 dB
Ref 20.00 dBm

AT
it

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT] SOURCE OFF | ALIGN AUTO I

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

PNO: Fast ——
IFGain:Low

Ref Offset 10.77 dB
Ref 20.00 dBm

FUNCTION

FUNCTION WIDTH

I N [1]F] 2.402 0 GHz -2.342 dBm

MKR| MODE TRC| SCL X i
2 IEEN
3 [ 23900GHz| 50.212dBm|
4 [ 23544GHz| 46822 dBm|
5 ]
6 ]
7 ]
8 I
9 ]

10 ]

1 [ R

FUNCTION VALUE -

.

1

IMSG STATUS
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Band Edge BLE (1M) 2480MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:07:05 PM Sep 25, 2023
Center Freq 2.480000000 GHz . #Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.93 dB
1LO dBidiv  Ref 20.00 dBm
og

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO [
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.93 dB
1Lg§|B.fdiv Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION \WIDTH FUNCTION VALUE -

4 N [1]f] 2 480 0 GHz ER ?96 =1 I I

Pd N [1]f] 24835 GHz 40874dBm| [ 0 ]

.

1
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Band Edge BLE (2M) 2404MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:38:39 AM Sep 26,2023
#Avg Type: RMS

PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 10.7¢ dB
1LO dBidiv  Ref 20.00 dBm
og

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO [
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.79 dB
1LO gBIdIV Ref 20.00 dBm

#VBW 300 kHz Sweep 9.600 ms (1001 pts)
MKR MODE TRC| SCL Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
mnn-mmzm——_
2 | N [1[f| 24000GHz| 4992%dBm| | | ]
EN N [1[f|  23900GHz| 48563dBm| | | ]
PY N [1[f[ 23817GHz| 46439dBm| | | """
5 I e e A -
6 I e e e
7 I e e e
8 I e e e
9 I e e O
10 I e e e
11 ) S O O -
MSG STATUS
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Band Edge BLE (2M) 2478MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:46:54 AM Sep 26,2023
Center Freq 2.478000000 GHz . #Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.92 dB
1LO dBidiv  Ref 20.00 dBm
og

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO [
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.92 dB
1LO gBIdIV Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 IIII]I]——_
bl N [1[f[ 24835 GHz] 1
&l N (1 f] 25000 GHz| 1
IY N [1[f] 24886 GHz| - 1
5 I I -
] ] I
7 ] I
8 1 1
9 1 1
10 1 1
11 ) S O O -
4 [ »

MSG STATUS
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Band Edge BLE (S=2) 2402MHz Ref
i: Keysight Spectrum Analyzer -75prtSA m

R RF 50Q AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:49:57 PM Sep 25, 2023

#Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.402 008 GHz
Ref Offset 10.77 dB
10 gBde R;f 2(?500 dBm -2.567 dBm

STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO [
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.77 dB
1LO gBIdIV Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
4 N [1]f] 2 401 8 GHz -1 918 dBm

2 | N [1]F] 2.400 0 GHz -49.159 dBm - ]
N [1[f[  23900GHz| -47.835dBm - ]
P N [1[f]  23693GHz|  -46.689dBm - ]
5 ] I -
6 [ A ]
7 [ A ]
8 [ A - ]
9 [ A - ]

10 [ A - ]

11 e Y -

4 [ »

IMSG STATUS
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Band Edge BLE (S=2) 2480MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:56:58 PM Sep 25, 2023
Center Freq 2.480000000 GHz . #Avg Type: RMS ( 3 4
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA
| SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.93 dB

Mkr1 2.479 8 GHz
Ref 20.00 dBm -1.5

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -

4 N [1]f] 24798 GHz =T Y
Pd N [1]f] 24835 GHz 48142dBm| [ |

N N [1[f[ 25000 GHz] - 1
W N (1 f  24959GHz| 1
5 ] I -
6 I ]
7 I ]
8 ] - 0 |
9 ] - 1
10 ] - 1}
1 S S S S -

IMSG STATUS
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Band Edge BLE (S=8) 2402MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 02:40:14 PM Sep 25, 2023
#Avg Type: RMS

PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA
| SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
e N [1[f[]  24020GHz|  5168dBm|[ [ |
PY N 1 f]  24000GHz| 1
Y N (1 [f[ 23900 GHz] 1
g [ N [1[f] 23381 GHz] - 1
] - E
] ] I
7 ] I
8 1 1
9 1 1
10 1 1
11 ) S O O -
4 [ »
MSG STATUS
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Band Edge BLE (S=8) 2480MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:45:48PM Sep 25, 2023
Center Freq 2.480000000 GHz . #Avg Type: RMS ( 3 4
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA
| SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.480 0 GHZ
Ref 20.00 dBm -4.861 dBm

ﬁmm@muﬁu“m‘m“um*. h...a.l i- -u.._u.ll'..‘

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -

4 N [1]f] 24800 GHz T =T Y
Pd N [1]f] 24835 GHz 48016dBm| [ [ 000000 |

Y N (1 [f[ 25000 GHz] 1
W N (1 f 24306 GHz| 1
5 - ] I -
] ] I
7 ] I
8 1 1
9 1 1
10 1 1
11 1 I -

MSG STATUS
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5.4. Power Spectral Density

Ambient Condition

Temperature Relative humidity

20°C ~ 25°C 45% ~ 50%

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 t0:3kHz<<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 X span/RBW]

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<100kHz

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 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
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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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Test Results:

Power Spectral

Test Mode Carrier frequency | Read Value Density Limit Conclusion
MHz) )/ Ch I | (dBm /30kH dBm / 3kH
(MHz) ) annel | (dBm z) (dBm / 3kHz) (dBm z)
2412/CH 1 -2.55 -12.55 8 PASS
802.11b 2437/CH 6 -2.54 -12.54 8 PASS
2462/CH11 -2.56 -12.56 8 PASS
2412/CH 1 -6.20 -16.10 8 PASS
802.11g 2437/CH 6 -5.21 -15.11 8 PASS
2462/CH11 -5.44 -15.34 8 PASS
2412/CH 1 -6.08 -15.97 8 PASS
802.11n
2437/CH 6 -5.61 -15.50 8 PASS
HT20
2462/CH11 -6.13 -16.02 8 PASS

Note: Power Spectral Density (dBm/3kHz) =Read Value+Duty cycle correction factor + 10*log10(3/30)

Power Spectral

Test Mode Carrier frequency | Read Value Density Limit Conclusion
MHz) J/ Channel | (dBm / 3kH dBm / 3kH

(MHz)) ( 2) | (dBm/3kHz) | 2)
Bluetooth 2402/CHO -23.70 -23.00 8 PASS
(Low Energy) 2440/CH19 -22.87 2217 8 PASS
(1M) 2480/CH39 -23.80 -23.10 8 PASS
Bluetooth 2404/CH1 -28.35 -25.92 8 PASS
(Low Energy) 2440/CH19 -27.03 -24.60 8 PASS
(2m) 2478/CH38 -27.80 -25.37 8 PASS
Bluetooth 2402/CHO -20.35 -19.94 8 PASS
(Low Energy) 2440/CH19 -18.30 -17.89 8 PASS
(8=2) 2480/CH39 19.95 -19.54 8 PASS
Bluetooth 2402/CHO -9.30 -9.19 8 PASS
(Low Energy) 2440/CH19 -8.03 7.92 8 PASS
(S=8) 2480/CH39 -8.51 -8.40 8 PASS

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

TA Technology (Shanghai) Co., Ltd.
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PSD 802.11b 2412MHz

i Keysight Spectrum Analyzer - Swept SA

[

RF

500 AC | CORREC SENSE:INT] SOURCE OFF | ALIGN AUTO I

11:18:28 AM

#Avg Type: RMS

[ R
Center Freq 2.412000000 GHz
Avg|Hold: 100/100

Trig: Free Run
#Atten: 40 dB

PNO: Fast ——
IFGain:Low

Ref Offset 10.86 B

10 dBidiv ~ Ref 20.00 dBm
Log

i :

Center 2.41200 GHz
#Res BW 30 kHz

IMSG

#VBW 100 kHz*

PSD 802.11b 2437MHz

Sweep 41.33 ms (20001 pts)

Mkr1 2.412 682 5 GHz
-2.554 dBm

IEEdRNEEEDN

Span 30.00 MHz

BE Keysight Spectrum Analyzer - Swept SA

RF 5002 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS

Center Freq 2.437000000 GHz
Avg|[Hold: 100/100

PNO: Fast
IFGain:Low

Trig: Free Run
#Atten: 40 dB

Ref Offset 10.68 dB
Ref 20.00 dBm

#VBW 100 kHz*

Sweep 41.33 ms (20001 pts

STATUS
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PSD 802.11b 2462MHz

BE Keysight Spectrum Analyzer - Swept SA

IEHEI@I

R RF

500 AC | CORREC

Center Freq 2.462000000 GHz

SENSE:INT| SOURCE OFF | ALIGN AUTO |

10:15:56 AM Sep 25, 2022

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 40 dB

PNO: Fast
IFGain:Low

Ref Offset 10.7 dB
Ref 20.00 dBm

LT
INNAREEED
LT

#VBW 100 kHz*

STATUS

i Keysight Spectrum Analyzer - Swept SA

Ref Offset 10.86 B
Ref 20.00 dBm

o
.
.
.

SENSE:INT] SOURCE OFF | ALIGN AUTO I

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 40 dB

PNO: Fast ——
IFGain:Low

PARARANAA A D ARG A 4o

#VBW 100 kHZ*

Sweep 41.33 ms (20001 pts

STATUS
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PSD 802.11g 2437MHz

BE Keysight Spectrum Analyzer - Swept SA

I?HFI@I

RF 5002 AC | CORREC

Center Freq 2.437000000 GHz

SENSE:INT| SOURCE OFF | ALIGN AUTO ‘
#Avg Type: RMS

Avg|Hold: 100/100

10:31:39 AM Sep 25, 2022

Trig: Free Run
#Atten: 40 dB

PNO: Fast
IFGain:Low

Ref Offset 10.68 dB

10 dB/div  Ref 20.00 dBm

Log

Y

Mkr1 2.435 750 5 GHz
-5.209 dBm

‘1
””.Y.“.umnunu AIAAAN

_

§IIIII

AASA

STATUS

i Keysight Spectrum Analyzer - Swept SA

Ref Offset 10.7 dB

1L0 gB!dlv Ref 20.00 dBm

VY

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS

AvglHold: 100/100

Trig: Free Run
#Atten: 40 dB

PNO: Fast ——
IFGain:Low

U

#VBW 100 kHZ* Sweep 41.33ms (20001 pts;

STATUS
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PSD 802.11n(HT20) 2412MHz

BE Keysight Spectrum Analyzer - Swept SA
I Q

I?HFI@I

RF

5002 AC | CORREC

SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:37:36 AM Sep 25, 2022

Center Freq 2.412000000 GHz

PNO: Fast
IFGain:Low

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 40 dB

Ref Offset 10.85 dB

1LO dBidiv  Ref 20.00 dBm
og

.
NEREENE

["""” AN |I..'I'.,.r.|ul u“l“| AAAAAAAR lm

[

STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT] SOURCE OFF | ALIGN AUTO I

PNO: Fast ——
IFGain:Low

Ref Offset 10.69 ¢dB
Ref 20.00 dBm

10 dBidiv
Log

[r'"”” ARMAMA ARARA l

'

#VBW 100 kHZ*

#Avg Type: RMS

Trig: Free Run Avg|Hold: 100/100

#Atten: 40 dB

A0 AR AR A

AMNDA
iR

A
y

Sweep 41.33 ms (20001 pts

STATUS
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PSD 802.11n(HT20) 2462MHz

BE Keysight Spectrum Analyzer - Swept SA

IEHEI@I

11:22:22 AM Sep 25,2022

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO |
Center Freq 2.462000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 10.7 dB
Ref 20.00 dBm

m-

AAAAATA A A A ha
B WWW”‘""‘

Mkr1 2.461 359 5 GHz

-6.131 dBm

-

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA
[ SENSE:INT] SOURCE OFF | ALIGN AUTO I

#Avg Type: RMS
PNO: Wide —w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.77 B
Ref 20.00 dBm

Span 2.000 MHz
#VBW 10 kHz* Sweep 272.3 ms (1001 pts)

IMSG STATUS
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PSD BLE (1M) 2440MHz
i: Keysight Spectrum Analyzer - Swept SA IEHEI@I

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:05:17 PM Sep 25, 2023
Center Freq 2.440000000 GHz . #Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.67 dB
Ref 20.00 dBm

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA
| SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS
PNO: Wide —»—  Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.93 ¢dB
Ref 20.00 dBm

Span 2.000 MHz
#VBW 10 kHz* Sweep 272.3 ms (1001 pts)

IMSG STATUS
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PSD BLE (2M) 2404MHz
i: Keysight Spectrum Analyzer - Swept SA IEHEI@I

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:41:36 AM Sep 26,2023
#Avg Type: RMS

PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 10.7¢ dB
Ref 20.00 dBm

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA
| SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS
PNO: Wide —»—  Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.67 ¢dB
Ref 20.00 dBm

e

#VBW 10 kHz* Sweep 544.5 ms (1001 pts)

IMSG STATUS
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PSD BLE (2M) 2478MHz
i: Keysight Spectrum Analyzer - Swept SA I?HEI@I

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:49:31 AM Sep 26,2023
Center Freq 2.478000000 GHz . #Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.92 dB
1LO dBidiv  Ref 20.00 dBm
og

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA
| SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS
PNO: Wide —»—  Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.77 B
1L0 gB!dlv Ref 20.00 dBm

#VBW 10 kHz* Sweep 272.3 ms (1001 pts)

IMSG STATUS
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PSD BLE (S=2) 2440MHz

IEHEI@I

BE Keysight Spectrum Analyzer - Swept SA
eysight Sp yz pl
X R RF 500 AC | CORREC

Center Freq 2.440000000 GHz

SENSE:INT| SOURCE OFF |

ALIGN AUTO |
#Avg Type: RMS
Avg|Hold: 100/100

02:53:57 PM Sep 25, 2023

Trig: Free Run
#Atten: 30 dB

PNO: Wide
IFGain:Low

Ref Offset 10.67 dB

1LO dBidiv  Ref 20.00 dBm
og

%IIIII
NNNAR: NAED
NNNAR' HNED

.
=
2

| fi] Wb

il W
i

#VBW 10 kHz* Sweep 272.3 ms (1001 pts)

STATUS

i Keysight Spectrum Analyzer - Swept SA

PSD BLE (S=2) 2480MHz

E=EE=

Center Freq 2.480000000 GHz

Ref Offset 10.93 ¢dB

1L0 gB!dlv Ref 20.00 dBm

ENSE:INT] SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS

AvglHold: 100/100

02:58:36 PM

Trig: Free Run
#Atten: 30 dB

PNO: Wide -——
IFGain:Low

iy

[ [
N
R
N
uil
R
.
.
[

#VBW 10 kHz* Sweep 272.3 ms (1001 pts)

STATUS
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PSD BLE (S=8) 2402MHz
i: Keysight Spectrum Analyzer - Swept SA . |EHE|@I

SENSE:INT| SOURCE OFF | ALIGN AUTO ‘ 02:41:40 PM Sep 25, 2022
#Avg Type: RMS
Avg|Hold: 100/100

R RF 5002 AC | CORREC

Center Freq 2.402000000 GHz

PNO: Wide +»—- Trig: FreeRun
IFGain:Low #Atten: 30 dB

Mkr1 2.402 244 GHz

Ref Offset 10.77 dB -9.304 dBm

Ref 20.00 dBm

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA |E”E|@
[ SENSE:INT] SOURCE OFF | ALIGN AUTO I 02:44:03PM

#Avg Type: RMS

Avg|Hold: 100/100

PNO: Wide —w»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 10.67 ¢dB
Ref 20.00 dBm

Span 2.000 MHz
Sweep 272.3 ms (1001 pts)

#VBW 10 kHz*

Report No.: R2309A0988-R5

STATUS
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PSD BLE (S=8) 2480MHz

BE Keysight Spectrum Analyzer - Swept SA

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Mkr1 2.479 744 GHZ
Ref 20.00 dBmM -8.508 dBm

N/

N

]
-

#VBW 10 kHz* Sweep 272.3 ms (1001 pts)

MSG STATUS
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5.5. Spurious RF Conducted Emissions

Ambient Condition

Temperature Relative humidity

20°C ~ 25°C 45% ~ 50%

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

EUT Splitter Spectrum

Analyzer

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 9.710 -20.29

802.11b 2437 10.380 -19.62

2462 10.130 -19.87

2412 6.190 -23.81

802.11g 2437 6.750 -23.25

2462 8.140 -21.86

2412 7.410 -22.59

802.11n 2437 6.900 23.10

HT20

2462 6.950 -23.05

Bluetooth 2402 -1.890 -31.89

(Low Energy) 2440 -1.040 -31.04

(1M) 2480 -2.370 -32.37
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Bluetooth 2404 -2.520 -32.52
(Low Energy) 2440 -1.740 -31.74
(2M) 2478 -2.850 -32.85
Bluetooth 2402 -2.020 -32.02
(Low Energy) 2440 -0.960 -30.96
(5=2) 2480 -1.570 -31.57
Bluetooth 2402 -5.200 -35.20
(Low Energy) 2440 -4.260 -34.26
(S=8) 2480 -4.920 -34.92

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

TA Technology (Shanghai) Co., Ltd.
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Test Results:

Tx. Spurious 802.11b 2412MHz Ref

BE Keysight Spectrum Analyzer - Swept SA

RF 50Q AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |

Center Freq 2.412000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 10.85 dB
1LO dBidiv  Ref 15.00 dBm
og

#VBW 300 kHz Sweep 2.933 ms (1001 pts)

MSG STATUS

Tx. Spurious 802.11b 2412MHz Emission

[

i Keys\ght Spectrum Analyzer - Swept SA

500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO I 10:27:14 AM Sep 25,2023

.Center Freq 13.265000000 GHz ) #Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010

IFGain:Low #Atten: 30 dB

Ref Offset 10.85 dB
1Lg§|B.fdiv Ref 15.00 dBm

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (1001 pts)

Mkr1 2.412 GHz

MKR| MODE TRC| SCL Y FUNCTION FUNCTION \WIDTH FUNCTION VALUE

1 “nﬂm 9.340 dBm ___
1 N |

(4] f] 26674GHz[ 32029dBm| | | 000 |
3 | N [1]f] 481 CGHz[ 382%dBm| [ [ 000000
PN N [1[f[  7230GHz| 46074dBm| [ [ ]
S N [1[f[ 9718 GHz| 46733dBm| | [
6 - o ]
7 - ]
8 I e e e
9 I e e e
10 I e e e
11 e e e e N

IMSG STATUS
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Tx. Spurious 802.11b 2437MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:25:36 AM Sep 25,2023
Center Freq 2.437000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.69 dB
1LO dBlidiv Ref 15.00 dBm
og

I
.
.
Y
i
o
.

MSG STATUS

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset 10.69 dB
Ref 15.00 dBm

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
Gl N [1[f] 2439 GHe 8.974 dBm ]
Y N [1[f] 25600 GHz] 32.878 dBm - ]
3 4.874 GHz -38.127 dBm - 1
4 7.150 GHz 45559 dBm ]
5 9.797 GHz -46.925 dBm B
6 I ]
7 I ]
8 I I ]
9 - 1 - ]

10 - 1 - ]

11 ) S O O -

4 [ »

MSG STATUS
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Tx. Spurious 802.11b 2462MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RF 50Q AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:27:57 AM Sep 25,2023

Center Freq 2.462000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.462 99 GHZ
Ref 15.00 GBm 10.131 dBm

Eo.

INNARENER
ANNARNNRES
INERIDSAN

MSG STATUS

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset 10.7 dB
Ref 15.00 dBm

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
0 N [1[f] 9.290 dBm ]
2 EEN 31.747 dBm - ]
3 -36.557 dBm - 1
4 7.415 GHz 46.231 dBm ]
5 -46.804 dBm B
6 ] ]
7 I ]
8 I ]
9 1 - ]

10 1 - ]

1 [ 1 I -

4 [ »

MSG STATUS
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Tx. Spurious 802.11g 2412MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:29:57 AM Sep 25,2023
Center Freq 2.412000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.85 dB
1LO dBidiv  Ref 15.00 dBm

og

i
5
L

IIIIII%_
T
ANNNRRENED
INNNENENED
ANNNRRENED
ANNANEEN

#VBW 300 kHz

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset 10.85 dB
1Lg§|B.fdiv Ref 15.00 dBm

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
IIIIIII_BEEIE——_
2 | 32274dBm| [ | ]
3 z|  46012dBm| | | ]
4 z|  45787dBm| | | ]
5 | 47014dBm| [ | 8
6 e
7 -]
8 I
9 I
10 - ]
1 | -
IMSG STATUS
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Tx. Spurious 802.11g 2437MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:31:43 AM Sep 25,2023
Center Freq 2.437000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.68 dB
Ref 15.00 dBm

+
3

Ty
INNNRRENLA
INNAREEN
INNAREEE

#VBW 300 kHz

MSG STATUS

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset 10.69 dB
Ref 15.00 dBm

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
0 N [1[f] 4.812 dBm ]
Pl N [ 1] 32.127 dBm - ]
3 4.874 GHz 47.368 dBm - 1
4 7177 GHz 45221 dBm ]
5 -46.844 dBm B
6 ] ]
7 I ]
8 I ]
9 1 - ]

10 1 - ]

11 [ 1 I -

4 [ »

MSG STATUS
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Tx. Spurious 802.11g 2462MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:34:44 AM Sep 25,2023
Center Freq 2.462000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.7 dB
1LO dBidiv  Ref 15.00 dBm
og

rﬁﬂnw

ARNAREREN
ANNARNANEE

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset 10.7 dB
1Lg§|B.fdiv Ref 15.00 dBm

Stop 26.50 GHz

#VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
IIII]I]_!IEEIE——_

2 [ N [1[f]  25653GHz[ 33144dBm|{ [ [ 1]

Y N [1[f[  A4953GHz| 47852dBm| [ [ ]

(A N [1]f] 7389GHz[ 45160dBm|{ [ [ ]

A N (1| f]  9692GHz| 46761dBm| | [ E

] I e

7 I e

8 . ]

9 I B N N
10 I B N N
11 ) S O O -
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RF Test Report Report No.: R2309A0988-R5

Tx. Spurious 802.11n(HT20) 2412MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:37:50 AM Sep 25,2023
Center Freq 2.412000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.85 dB
Ref 15.00 dBm

L
AENEREREE
INNNRRENES
R

#VBW 300 kHz

MSG STATUS

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset 10.85 dB
Ref 15.00 dBm

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE

i
4970dBm| [ 0000 |

>

MKR| MODE TRC| SCL X

4 N [1[f] 2412 GHz| - 00000000 |
)X N [1[f] 25600GHz| 32388dBm| [ [ ]
3 4689CGHz| 48520dBm| [ [ 0000000000
4 7416GHz| 46015dBm| | | ]
5 | ___46976dBm| | | B
6 I
7 I
8 - |
9 I

10 - 7}

11 I N A
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RF Test Report Report No.: R2309A0988-R5

Tx. Spurious 802.11n(HT20) 2437MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 11:20:47 AM Sep 25,2023
Center Freq 2.437000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.68 dB
Ref 15.00 dBm

Center 243700 GHz Span 30.00 MHz
#Res BW 100 kHz Sweep 2.933 ms (1001 pts)

MSG

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

£

]

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)
MKR| MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTION VALUE -
S N [1[f]  2439GHz|  6306dBm| [ | 0000 |
P N [1[f]  75626GHz| 32400dBm| | | ]
3 4874GHz|  48430dBm| | ]
4 7A6BGHz|  46307dBm| [ | ]
5 | 46807dBm| [ | 8
6 -]
7 -]
8 I
9 I
10 I
1 | ) -
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RF Test Report Report No.: R2309A0988-R5

Tx. Spurious 802.11n(HT20) 2462MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 11:22:37 AM Sep 25,2023
Center Freq 2.462000000 GHz . #Avg Type: RMS
PNO: Fast -w~ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 10.7 dB
1LO dBidiv  Ref 15.00 dBm
og

T
LN
INNNREEEEE
ANNNRNEN
EENERREEAE
INNNRRENID
L

il

#VBW 300 kHz

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

Ref Offset 10.7 dB
1Lg§|B.fdiv Ref 15.00 dBm

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION \WIDTH FUNCTION VALUE

>

IIII]I]_!IEEIE——_

2 | N [1]f] 25626GHz[ 346dBm| [ [ 0000

N N [1[f[  4927GHz[ 47234dBm| [ [ 0000000000000

PN N [1[f[ 7442GHz| 45697dBm| [ [ |
Sl N [1[f[ 9983GHz| 46327dBm| | [

6 e e e

7 - ]

8 I e e e

9 I e e e

10 I e e e
11 e e e e N
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Tx. Spurious BLE (1M) 2402MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 02:02:13PM Sep 25, 2023
#Avg Type: RMS

PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 20 dB

Ref Offset 10.77 dB
1LO dBidiv  Ref 20.00 dBm
og

INNNRREED
INNERREIED
ANNNRREHED
EENNEERSE

#VBW 300 kHz

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Ref Offset 10.77 dB
1Lg§|B.fdiv Ref 20.00 dBm

Stop 26.50 GHz
Sweep 2.530 s (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
IIII]I]_!]EEIE 2 960 1= Y
2 [ N [1]f]  265.626 GHz] 41855dBm| | 0 0000000 ]
3 4.980 GHz 66659dBm| | I 000000 ]
4 7.071 GHz 66957dBm| | | ]
5 -56857dBm| | [
6 e
7 I
8 I
9 I e
10 I e e
11 N I N -
4 m L3
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RF Test Report Report No.: R2309A0988-R5

Tx. Spurious BLE (1M) 2440MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:05:28PM Sep 25, 2023
Center Freq 2.440000000 GHz . #Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 10.67 dB
1LO dBidiv  Ref 20.00 dBm
og

INNARREEED
INNARREIED
INNNRRENED
ANNARENSE

#VBW 300 kHz

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Ref Offset 10.67 dB
1Lg§|B.fdiv Ref 20.00 dBm

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (1001 pts)
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
IIII]I]_EEEEIE——_
2 | N [1]f]  25600GHz[ 44400dBm| [ [ ]
N N [1[f[  4953GHz[ 5794ddBm| [ [ 000000000000
PN N [1[f[ 7415GHz| 66916dBm| | [ ]
Sl N [1[f[ 9956 GHz|  56574dBm| | [
6 - o ]
7 - ]
8 I e e e
9 I e e e
10 I e e e
11 e e e e N
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Tx. Spurious BLE (1M) 2480MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:32:23PM Sep 25, 2023
Center Freq 2.480000000 GHz . #Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

INNAREELAE
INNARREEHED
ANNARRETED
INNAREN)EN

#VBW 300 kHz

MSG STATUS

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTION VALUE -
4 N [1[f] = 2492GHz|  3.324dBm| | - 00000000 |
glIll]lTl_ﬂiIEIE - 1

- 1
4 I
5 I -
6 - ]
7 - ]
8 - 0 |
9 - 1
10 - 1}
1 O . -
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RF Test Report

Report No.: R2309A0988-R5

Tx. Spurious BLE (2M) 2404MHz Ref

BE Keysight Spectrum Analyzer - Swept SA

IEHEI@I

R RF 5002 AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO | 10:39:56 AM Sep 26, 2023

Trig: Free Run
#Atten: 20 dB

PNO: Wide
IFGain:Low

#Avg Type: RMS
Avg|Hold: 100/100

Ref Offset 10.7¢ dB
Ref 20.00 dBm

STATUS

SENSE:INT] SOURCE OFF |

ALIGN AUTO |

Trig: Free Run
#Atten: 20 dB

PNO: Fast ——
IFGain:Low

Ref Offset 10.79 dB

10 dBidiv Ref 20.00 dBm
Log

#Avg Type: RMS
Avg|Hold: 1010

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
0 N [1[f] -5.919 dBm ]
2 EEN 42213 dBm - ]
3 56.329 dBm - 1
4 7.230 GHz 55.877 dBm ]
5 9.718 GHz -56.651 dBm B
6 ] ]
7 I ]
8 I ]
9 1 - ]

10 I - ]

1 ] I -

4 [ »
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Tx. Spurious BLE (2M) 2440MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 10:43:30 AM Sep 26,2023
#Avg Type: RMS

PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 20 dB

Center Freq 2.440000000 GHz

Ref Offset 10.67 dB
Ref 20.00 dBm

MSG STATUS

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Ref Offset 10.67 dB
Ref 20.00 dBm

L N AN ecaniiinhanihite skl IR BN
o~ 1 ]
- ;[ [ [ [ ]

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (1001 pts)
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -

e N [1[f]  2439GHz|  4806dBm| [ [ 0000000 ]

bl N [1[f[  25018GHz[ 42784dBm| [ [ ]

N N [1[f[  A4927GHz[ 57894dBm| [ [ ]

(A N [1[f] 7442GHz[ .55863dBm| [ [ ]

A N (1| f]  0692GHz| 56899dBm| | [

] I e

7 I e

8 . ]

9 I B N N
10 I B N N
11 ) S O O -
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Tx. Spurious BLE (2M) 2478MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 10:47:49 AM Sep 26,2023
Center Freq 2.478000000 GHz . #Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 10.92 dB
1LO dBidiv  Ref 20.00 dBm
og

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Ref Offset 10.92 dB
1LO gBIdIV Ref 20.00 dBm

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
IIII]I]_!EEIE 5, 172 8m| [ |
2 [ N [1[f] 25547 GHz| 42045dBm| [ ]
Y N (1 [f[ 4953 GHz 57894dBm| [ ]
4 DNEEEEE 7.380 GHz 55505dBm| [ ]
A N [1[f] 9956 GHz] 56640dBm| | "8
] I e
7 I e
8 . ]
9 I B N N
10 I B N N
11 I N ) S e -
4 [ »
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Tx. Spurious BLE (S=2) 2402MHz Ref
i: Keysight Spectrum Analyzer - Swept SA m

R RE 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 02:50:05 PM Sep 25, 2023
#Avg Type: RMS

PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 20 dB

Ref Offset 10.77 dB
1LO dBidiv  Ref 20.00 dBm
og

ANNARENIEN
ANNARENIED
INNARERHEN

MSG STATUS

i Keysight Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Ref Offset 10.77 dB
1Lg§|B.fdiv Ref 20.00 dBm

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
IIII]I]_!]EEIE -3.216 1= Y
2 [ N [1]f]  265.679 GHz] 42606dBm| | 00000000000 ]
N N [1[f] 4953 GHz] 67956dBm| | I 000000000 ]
PY N (1] 1] 7.124 GHz 66962dBm| | | ]
N[ 9744GHz|  87007dBm| | | B
6 - - ]
7 - ]
8 I e e e
9 I e e e
10 I e e e
11 e e e e N
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Tx. Spurious BLE (S=2) 2440MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:52:38PM Sep 25, 2023
Center Freq 2.440000000 GHz . #Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 10.67 dB
Ref 20.00 dBm

L
INNREENEE
ANNERREIED
ANNARRRED

#VBW 300 kHz

MSG STATUS

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Ref Offset 10.67 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTION VALUE -
4 N [1[f[ = 2439GHz| 2279dBm| | [ 000000 ]
)X N [1[f] 25600GHz|  -42.009 dBm| - 1
N N [1[f] 4927 GHz| - 1
W N (1 f  7150GHz| 1
g | N [1[f] — 9692GHz| I -
I - ]
7 I ]
8 ] - 0 |
9 ] - 1
10 ] - 1}
1 L | [ [ B
4 m L3
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Tx. Spurious BLE (S=2) 2480MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:57:06 PM Sep 25, 2023
Center Freq 2.480000000 GHz . #Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

ANNAREEEE
INNARENLED
ANNARERIED
INNARENEEN

#VBW 300 kHz

MSG STATUS

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

Sweep 2.530 s (1001 pts)

MKR| MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTION VALUE -
g N [1[f] 2492 GHz| 2690dBm| | 0000 00|
)X N [1[f] 25663 GHz| 41665dBm| | I 00000000 ]
3 4.874 GH By T =Y I
4 7.442 GH 64974dBm| | | ]
5 10.009 GH -56895dBm| | [
6 e
7 I
8 I
9 I e

10 I e e

11 N I N -

4 m L3
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RF Test Report

Report No.: R2309A0988-R5

Tx. Spurious BLE (S=8) 2402MHz Ref

BE Keysight Spectrum Analyzer - Swept SA

IEHEI@I

R RF 5002 AC | CORREC

PNO: Wide
IFGain:Low

SENSE:INT| SOURCE OFF | ALIGN AUTO |

02:40:22 PM Sep 25, 2023

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

#Atten: 20 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

INNNRERNIED
INNNRRESED
INNNRRRGED
INNAREEIEE

#VBW 300 kHz

STATUS

PNO: Fast ——
IFGain:Low

Ref Offset 10.77 dB
Ref 20.00 dBm

SENSE:INT] SOURCE OFF | ALIGN AUTO I

#Avg Type: RMS
Trig: Free Run Avg|Hold: 1010

#Atten: 20 dB

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
e N [1[f]  2412GHz|  -5.301dBm| I
) N [1[f[ 25891GHz| -42.678 dBm| - 0000O]
&l N [1[f[  4953GHz|  .57.007 dBm| - 0000O]
FY N [1]f]  7018GHz[  -55.496dBm| - ]
I N [1[f]  9718GHz|  -56.212dBm| I -
6 [ R ]
7 [ A ]
8 I A 0 000000OO]
9 [ - 0000O]

10 ] - 00000O]

11 [ R I -

<« = ——————

STATUS
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RF Test Report Report No.: R2309A0988-R5

Tx. Spurious BLE (S=8) 2440MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:42:54 PM Sep 25, 2023
Center Freq 2.440000000 GHz . #Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 10.67 dB
Ref 20.00 dBm

MSG STATUS

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Ref Offset 10.67 dB
Ref 20.00 dBm

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
Gl N [1[f] 2439 GHe -4.355 dBm ]
2 42.367 dBm - 1
3 4.874 GHz 58258 dBm - 1
4 7.442 GHz 55.786 dBm ]
5 -56.712 dBm B
6 ] ]
7 I ]
8 I ]
9 1 - ]

10 1 - ]

11 [ [ N

4 [ »
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TA Technology (Shanghai) Co., Ltd. TA-MB-04-005R Page 85 of 130

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



RF Test Report Report No.: R2309A0988-R5

Tx. Spurious BLE (S=8) 2480MHz Ref
i: Keysight Spectrum Analyzer - Swept SA @

R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 02:45:56 PM Sep 25, 2023
Center Freq 2.480000000 GHz . #Avg Type: RMS
PNO: Wide ~w»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

N
ANNARENIEN
TR

MSG STATUS

SENSE:INT| SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Fast —w»— 1rig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X i FUNCTION FUNCTION WIDTH FUNCTION VALUE -
g N [1[f] 2492 GHz| -5.000 dBm - 00000000 |
)X N [1[f] 25626 GHz| -41.972 dBm - 1
Bl N [ 1[f] 4.900 GHz -56.730 dBm - 1
(Y N [1]¢f] 7.521 GHz -55.175 dBm I
N [1]f] 10.009 GHz -56.682 dBm I -
6 I ]
7 I ]
8 ] - 0 |
9 ] - 1

10 ] - 1}

11 L | [ [ B

4 m L3
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5.6. Unwanted Emission

Ambient Condition

Temperature Relative humidity

20°C ~ 25°C 45% ~ 50%

Method of Measurement

The test set-up was made in accordance to the general provisions of ANSI C63.10.

The Equipment Under Test (EUT) was set up on a non-conductive table in the semi-anechoic
chamber. The test was performed at the distance of 3 m between the EUT and the receiving
antenna.

The turntable shall be rotated from 0 to 360 degrees for detecting the maximum of radiated spurious
signal level. The measurements shall be repeated with orthogonal polarization of the test
antenna.The data of cable loss and antenna factor has been calibrated in full testing frequency range
before the testing. Sweep the Restricted Band and the emissions less than 20 dB below the
permissible value are reported.

The radiated emissions measurements were made in a typical installation configuration.

Sweep the whole frequency band through the range from 9 kHz to the 10th harmonic of the carrier,
and the emissions less than 20 dB below the permissible value are reported.

This method refer to ANSI C63.10.

The procedure for peak unwanted emissions measurements above 1000 MHz is as follows:

Set the spectrum analyzer in the following:

9kHz~150 kHz

RBW=200Hz, VBW=1kHz/ Sweep=AUTO

150 kHz~30MHz

RBW=9KHz, VBW=30KHz,/ Sweep=AUTO

Below 1GHz

RBW=100kHz / VBW=300kHz / Sweep=AUTO

a) Peak emission levels are measured by setting the instrument as follows:

Above 1GHz

PEAK: RBW=1MHz VBW=3MHz/ Sweep=AUTO

b) Average emission levels are measured by setting the instrument as follows:

Above 1GHz

AVERAGE: RBW=1MHz / VBW=3MHz / Sweep=AUTO

c) Detector: The measurements employing a CISPR quasi-peak detector except for the frequency
bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these three bands
are based on measurements employing an average detector.

d) Averaging type = power (i.e., rms) (As an alternative, the detector and averaging type may be set
for linear voltage averaging. Some instruments require linear display mode to use linear voltage
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averaging. Log or dB averaging shall not be used.)

e) Sweep time = auto.

f) Perform a trace average of at least 100 traces if the transmission is continuous. If the transmission
is not continuous, then the number of traces shall be increased by a factor of 1 / D, where D is the
duty cycle. For example, with 50% duty cycle, at least 200 traces shall be averaged. (If a specific
emission is demonstrated to be continuous—i.e., 100% duty cycle—then rather than turning ON and
OFF with the transmit cycle, at least 100 traces shall be averaged.)

g) If tests are performed with the EUT transmitting at a duty cycle less than 98%, then a correction
factor shall be added to the measurement results prior to comparing with the emission limit, to
compute the emission level that would have been measured had the test been performed at 100%
duty cycle. The correction factor is computed as follows:

1) If power averaging (rms) mode was used in the preceding step €), then the correction factor is [10
log (1 / D)], where D is the duty cycle. For example, if the transmit duty cycle was 50%, then 3 dB
shall be added to the measured emission levels.

2) If linear voltage averaging mode was used in the preceding step e), then the correction factor is
[20 log (1 / D)], where D is the duty cycle. For example, if the transmit duty cycle was 50%, then 6 dB
shall be added to the measured emission levels.

3) If a specific emission is demonstrated to be continuous (100% duty cycle) rather than turning ON
and OFF with the transmit cycle, then no duty cycle correction is required for that emission.

The test is in transmitting mode.
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Limits

Rule Part 15.247(d) specifies that “In addition, radiated emissions which fall in the restricted bands,
as defined in § 15.205(a), must also comply with the radiated emission limits specified in § 15.209(a)

(see § 15.205(c)).”

Limit in restricted band

Frequency of emission (MHz) Field strength(uV/m) Field strength(dBuV/m)
0.009-0.490 2400/F(kHz) /
0.490-1.705 24000/F (kHz) /

1.705-30.0 30 /
30-88 100 40
88-216 150 43.5
216-960 200 46
Above960 500 54
§15.35(b)

There is also a limit on the radio frequency emissions, as measured using instrumentation with a
peak detector function, corresponding to 20 dB above the maximum permitted average limit.

Peak Limit=74 dBuV/m
Average Limit=54 dByV/m
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