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Summary of Measurement Results

Number | Test Case Clause in FCC rules Verdict
1 Frequency Hopping System 15.247 (g), (h) Pass
2 Peak Power Output -Conducted 15.247(b)(1) Pass
3 Occupied Bandwidth (20dB) 15.247(a)(1) Pass
4 Frequency Separation 15.247(a)(1) Pass
5 Time of Occupancy (Dwell Time) 15.247(a)(1)(iii) Pass
6 Band Edge Compliance 15.247(d) Pass
7 Number of Hopping Frequency 15.247(a)(1)(iii) Pass
8 Spurious RF Conducted Emissions 15.247(d) Pass
9 Unwanted Emissions 15.247(d),15.205,15.209 Pass
10 Conducted Emissions 15.207 Pass
Date of Testing: April 5, 2020~ April 20, 2020

Note: This revised report (Report No.: R2004H0074-R1V1) supersedes and replaces the
previously issued report (Report No.: R2004H0074-R1). Please discard or destroy the
previously issued report and dispose of it accordingly.
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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 electromagnetic emissions measurements.

A2LA (Certificate Number: 3857.01)

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

1.3 Testing Location

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

Address: 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-04-004R Page 4 of 108
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2 General Description of Equipment under Test

Client Information

Applicant

Huawei Technologies Co., Ltd.

Applicant address

Administration Building, Headquarters of Huawei Technologies
Co., Ltd., Bantian, Longgang District, Shenzhen, 518129, P.R.C

Manufacturer

Huawei Technologies Co., Ltd.

Manufacturer address

Administration Building, Headquarters of Huawei Technologies
Co., Ltd., Bantian, Longgang District, Shenzhen, 518129, P.R.C

General information

EUT Description

Model ELE-LO4
SN: 9FK5T19109000056
Hardware Version HL1ELLEM

Software Version

10.1.0.190(C792E9R1P3)

Power Supply

Battery/AC adapter

Antenna Type

Internal Antenna

Antenna Connector

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

Antenna Gain -2.56dBi
Test Mode(s) Basic Rate Enhanced Data Rate(EDR)
Frequency Hopping Spread Spectrum (FHSS)
Modulation Type
m/4-DQPSK 8DPSK m/4-DQPSK | GFSK GFSK

Packet T

R BT UHD 2M | BT UHD 2M | BT UHD 4M | BLE 1M BLE 2M
(Maximum Payload)
Max. Conducted Power 16.37dBm

Operating Frequency Range(s)

2404-2478MHz

EUT Accessory

Manufacturer: HuaweiTechnologies Co., Ltd.

Adapter 1

Model: HW-050450B00

Manufacturer: HuaweiTechnologies Co., Ltd.
Adapter 2

Model: HW-050450E00

Manufacturer: HuaweiTechnologies Co., Ltd.
Adapter 3

Model: HW-050450U00

Manufacturer: HuaweiTechnologies Co., Ltd.
Adapter 4

Model: HW-050450A00

Manufacturer: HuaweiTechnologies Co., Ltd.
Adapter 5

Model: HW-050450E01

TA Technology (Shanghai) Co., Ltd.
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Manufacturer: HuaweiTechnologies Co., Ltd.

Adapter 6

Model: HW-050450A01

Manufacturer: HuaweiTechnologies Co., Ltd.
Adapter 7

Model: HW-050450B01

Manufacturer: HuaweiTechnologies Co., Ltd.
Adapter 8 ¢

Model: HW-050450U01

Manufacturer: HuaweiTechnologies Co., Ltd.
Battery 1 (Sunwoda Electronic Co., Ltd.)
Model: HB436380ECW

Manufacturer: HuaweiTechnologies Co., Ltd.
Battery 2 (Huizhou Desay Battery Co., Ltd.)
Model: HB436380ECW

Manufacturer: Jiangxi Lianchuang Hongsheng Electronic Co. ,LTD

Earphone 1

Model: MEMD1632B580C00

Manufacturer: MERRY ELECTRONICS (SHENZHEN) CO., LTD.
Earphone 2

Model: EMC309-001

Manufacturer: Boluo County Quancheng Electronic Co.,Itd
Earphone 3

Model: 1311-3291-3.5mm-229
USB Cable 1 Manufacturer: Ningbo Broad Telecommunication Co., Ltd
USB Cable 2 Manufacturer: LUXSHARE Precision Industry Co., Ltd.
USB Cable 3 Manufacturer: HUIZHOU DEHONG TECHNOLOGY CO.,LTD.

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

2.There is more than one USB cable, one Adapter/ Battery/ Earphone and USB Cable, each one should be
applied throughout the compliance test respectively, and however, only the worst case (Adapter 2/ Battery,
1/ Earphone 1 and USB Cable 2) will be recorded in this report.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 6 of 108
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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 (2019) Radio Frequency Devices

ANSI C63.10 (2013)

Reference standard:

KDB 558074 D01 15.247 Meas Guidance v05r02

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 7 of 108
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4 Information about the FHSS characteristics

4.1 Frequency Hopping System Requirement

Standard requirement:

(g) Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. However, the system, consisting of both the transmitter and the
receiver, must be designed to comply with all of the regulations in this section should the transmitter
be presented with a continuous data (or information) stream. In addition, a system employing short
transmission bursts must comply with the definition of a frequency hopping system and must
distribute its transmissions over the minimum number of hopping channels specified in this section.
(h) The incorporation of intelligence within a frequency hopping spread spectrum system that permits
the system to recognize other users within the spectrum band so that it individually and independently
chooses and adapts its hop sets to avoid hopping on occupied channels is permitted. The
coordination of frequency hopping systems in any other manner for the express purpose of avoiding
the simultaneous occupancy of individual hopping frequencies by multiple transmitters is not
permitted.

Compliance for section 15.247(g):

According to Bluetooth Core Specification, the Bluetooth system transmits the packets with the
pseudorandom hopping frequency with a continuous data and short burst transmission from the
Bluetooth system is also transmitted under the frequency hopping system with the pseudorandom
hopping frequency system.

Compliance for section 15.247(h):

According to Bluetooth Core Specification, the Bluetooth system incorporates with an adaptive
system to detect other user within the spectrum band so that it individually and independently to avoid
hopping on the occupied channels.

According to Bluetooth Core Specification, the Bluetooth system is designed not have the ability to
coordinate with other FHSS System in an effort to avoid the simultaneous occupancy of individual
hopping frequencies by multiple transmitter.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 8 of 108
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4.2 Pseudorandom Frequency Hopping Sequence

Frequency Hopping Systems. A spread spectrum system in which the carrier is modulated with the
coded information in a conventional manner causing a conventional spreading of the RF energy
about the frequency carrier. The frequency of the carrier is not fixed but changes at fixed intervals
under the direction of a coded sequence. The wide RF bandwidth needed by such a system is not
required by spreading of the RF energy about the carrier but rather to accommodate the range of
frequencies to which the carrier frequency can hop. The test of a frequency hopping system is that
the near term distribution of hops appears random, the long term distribution appears evenly
distributed over the hop set, and sequential hops are randomly distributed in both direction and
magnitude of change in the hop set.

Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to provide an
effective way for a Bluetooth radio to counteract normal interference. AFH identifies "bad" channels,
where either other wireless devices are interfering with the Bluetooth signal or the Bluetooth signal is
interfering with another device. The AFH-enabled Bluetooth device will then communicate with other
devices within its pioneer to share details of any identified bad channels. The devices will then switch
to alternative available "good" channels, away from the areas of interference, thus having no impact
on the bandwidth used.

The selection scheme chooses a segment of 32 hop frequencies spanning about 64 MHz and visits
these hops in a pseudo-random order. Next, a different 32-hop segment is chosen, etc. In the page,
master page response, slave page response, page scan, inquiry, inquiry response and inquiry scan
hopping sequences, the same 32-hop segment is used all the time (the segment is selected by the
address; different devices will have different paging segments).

When the basic channel hopping sequence is selected, the output constitutes a pseudo-random
sequence that slides through the 37 hops. The principle is depicted in the figure below.
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Hop selection scheme in CONNECTION state.
The smallest number of Hopping channel is 15. Pseudorandom Frequency Hopping Sequence Table
as below:Channel:3, 6,7, 9,12,14,18, 22, 25,26,28,30,33,36,37, etc.
Each frequency used equally on the average by each transmitter.
The system receiver have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 9 of 108
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4.3 Equal Hopping Frequency Use

All Bluetooth units participating in the Pico net are time and hop-synchronized to the channel. Each
new transmission event begins on the next channel in the hopping sequence after the final channel
used in the previous transmission event.

4.4 System Receiver Input Bandwidth
Each channel bandwidth is 1MHz. The system receivers have input bandwidths that match the

hopping channel bandwidths of their corresponding transmitters and shift frequencies in
synchronization with the transmitted signals.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 10 of 108
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4.5 Test Configuration

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
worst case was recorded.

Test Cases Test Modes

2M 11/4-DQPSK / 2M 8DPSK / 4M 11/4-DQPSK /
1M GFSK /2M GFSK

2M 11/4-DQPSK / 2M 8DPSK / 4M 11/4-DQPSK /
1M GFSK /2M GFSK

2M 11/4-DQPSK / 2M 8DPSK / 4M 11/4-DQPSK /
1M GFSK /2M GFSK

2M 11/4-DQPSK / 2M 8DPSK / 4M 11/4-DQPSK /
1M GFSK/ 2M GFSK

2M 1/4-DQPSK / 2M 8DPSK / 4M 11/4-DQPSK /
1M GFSK/ 2M GFSK

2M 1/4-DQPSK / 2M 8DPSK / 4M 11/4-DQPSK /
1M GFSK/ 2M GFSK

2M 1/4-DQPSK / 2M 8DPSK / 4M 11/4-DQPSK /
1M GFSK / 2M GFSK

2M 1/4-DQPSK / 2M 8DPSK / 4M 11/4-DQPSK /
1M GFSK/ 2M GFSK

2M 1/4-DQPSK / 2M 8DPSK / 4M 11/4-DQPSK /
1M GFSK / 2M GFSK

Peak Power Output -Conducted

Occupied Bandwidth (20dB)

Frequency Separation

Time of Occupancy (Dwell Time)

Band Edge Compliance

Number of Hopping Frequency

Spurious RF Conducted Emissions

Unwanted Emission

Conducted Emission

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 11 of 108
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5 Test Case Results

5.1 Peak Power Output —Conducted

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 the spectrum analyzer .The EUT is
controlled by the PC set to ensure max power transmission. The peak detector is used. These
measurements have been tested at following channels: 0, 39, and 78.

Test Setup

PC Spectrum
DUT Analyzer

Limits
Rule Part 15.247 (b) (1)specifies that " For frequency hopping systems operating in the 2400-2483.5
MHz band employing at least 75 non-overlapping hopping channels, and all frequency hopping

systems in the 5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the
2400-2483.5 MHz band: 0.125 watts.”

Peak Output Power <0.125W (21dBm)

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-04-004R Page 12 of 108
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Test Results

BT UHD Normal Mode

Mode Frequency Peak Output Power Limit | Concl

(MHz) (dBm) (dBm) | usion

2404 8.69 21 PASS

BT UHD 2M 2440 9.80 21 PASS

m/4-DQPSK

2478 8.86 21 PASS

2404 9.09 21 PASS

BT UHD 2M 2440 10.20 21 PASS
8DPSK

2478 9.27 21 PASS

2404 8.26 21 PASS

BT UHD 4V 2440 9.56 21 PASS

m/4-DQPSK

2476 8.83 21 PASS

2404 6.58 21 PASS

BLE 1M 2440 7.34 21 PASS
GFSK

2478 6.11 21 PASS

2404 6.04 21 PASS

BLE 2M 2440 7.05 21 PASS
GFSK

2478 6.35 21 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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BT UHD High Power Mode

Mode Frequency Peak Output Power Limit | Concl

(MHz) (dBm) (dBm) | usion

2404 15.11 21 PASS

BT UHD 2M 2440 15.99 21 PASS

m/4-DQPSK

2478 13.63 21 PASS

2404 15.57 21 PASS

BT UHD 2M 2440 16.37 21 PASS
8DPSK

2478 14.00 21 PASS

2404 14.68 21 PASS

BT UHD 4V 2440 15.55 21 PASS

m/4-DQPSK

2476 14.32 21 PASS

2404 12.97 21 PASS

BLE 1M 2440 14.00 21 PASS
GFSK

2478 11.53 21 PASS

2404 12.94 21 PASS

BLE 2M 2440 13.93 21 PASS
GFSK

2478 11.63 21 PASS

Note: The measured power density (dBm) has the offset with cable loss already.
Note: For AFH mode using 20 hopping channels, the maximum output power limit is 21dBm.

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 Occupied Bandwidth (20dB)

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 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

PC Spectrum
DUT Analyzer

Limits

No specific occupied bandwidth requirements in part 15.247(a) (1).

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-04-004R Page 15 of 108
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Test Results

BT UHD Normal Mode

Mode Frequency 99% 20dB
(MHz) bandwidth(kHz) | Bandwidth(kHz)
2404 2358.6 2512.0
BT UHD 2M
2440 2361.8 2510.0
mw/4-DQPSK
2478 2348.7 2517.0
2404 2351.8 2525.0
BT UHD 2M 2440 2358.2 2524.0
8DPSK
2478 2358.3 2508.0
2404 4437.8 4478.0
BT BT UHD 4M 2440 4404 .1 4424.0
UHD |m/4-DQPSK
2476 4410.5 4448.0
2404 1026.9 1168.0
BLE 1M 2440 1026.2 1167.0
GFSK
2478 1026.4 1164.0
2404 2044.8 2201.0
BLE 2M 2440 2043.0 2200.0
GFSK
2478 2046.2 2214.0

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-004R
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BT UHD High Power Mode

Mode Frequency 99% 20dB
(MHz) bandwidth(kHz) | Bandwidth(kHz)
2404 2348.8 2530.0
BT UHD 2M
2440 2346.4 2526.0
mw/4-DQPSK
2478 2341.6 2554.0
2404 2349.7 2530.0
BT UHD 2M 2440 2348.7 2532.0
8DPSK
2478 2359.4 2528.0
2404 4601.3 4728.0
BT BT UHD 4M 2440 4596.6 4722.0
UHD |m/4-DQPSK
2476 4590.7 4718.0
2404 1031.3 1174.0
BLE 1M 2440 1034.7 1178.0
GFSK
2478 1034.8 1178.0
2404 2045.7 2214.0
BLE 2M 2440 2053.1 2218.0
GFSK
2478 2050.5 2256.0

TA Technology (Shanghai) Co., Ltd.
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BT UHD Normal Mode

BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2404

Agilent Spectrum Anslyzer - Decupied BW
2 P e 07, 2020

BE
Radio Std: None ieaueney

Center Freg 2.404000000 GHz Center Fr 00000 Gz
e Trig: Free Run Avg|Hold>10/10

" samen: 40 4B Radio Davice: BTS

Ref 30.00 dBm

Center Freq|
2404000000 GHz|

CFStep
I 600,000 kHz,

Center 2.404 GHz

#Res BW 30 kHz

Span 6 MHz| [t

#VBW 100 kHz Sweep 6.333 ms

Occupied Bandwidth Total Power 13.8 dBm

2.3586 MHz
2750kHz  OBW Power
2512MHz  xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-20.00 dB

= STATUS

BT UHD 2M 8DPSK, Carrier frequency (MHz):
2404

Agiient Spectram Anstyer - Orcopied BW

Radio Szd: None

- . e Cantar Freg: 2404000000 GHz
Center Freq 2.404000000 GHz Y;' it o o S

A GaLew  AAGEN: 40 48 Radio Device: BTS

| Center Freq
| 2402000000 GHz,

[Center 2.404 GHz

Span 5 MHz{/
lsRes BW 30 kHz

#VEW 100 kHz Sweep 6,333 my

Occupled Bandwidth Taotal Power 13.9 dBm

2.3518 MHz
Transmit Freq Eror 2.438 kHz OBW Power
x dB Bandwidth 2.525 MHz x dB

89,00 %
-20.00 dB

BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2440

Agflnt Spectrur Anolyzer - Dccupied W
40000000 GHz ieaueney
AvglHold1010
Radio Device: TS

Ref 30.00 dBm

Center Freq|
2440000000 GHz|

Center 244 GHz
#Res BW 30 kHz

Span 6 MHz| [t

#VBW 100 kHz Sweep 6.333 ms

Occupied Bandwidth Total Power 15.1 dBm

2.3618 MHz
2698kHz  OBW Power
Z510MHz  xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-20.00 dB

Jusa STATUS

BT UHD 2M 8DPSK, Carrier frequency (MHz):
2440

Agiient Spectram Anstyer - Orcopied BW

C Freq 2.440000000 GHz Canter Freq: 2440000000 GHz Fadio Sd: None
Center Freq 2.440000000 GH. Tg Free P - S

A GaLew  AAGEN: 40 48 Radio Device: BTS

Ref 30,00 dBm

| Center Freq
| 2440000000 GHz|

Center 2.44 GHz

Span 5 MHz{/
l#Res BW 30 kHz

#VEW 100 kHz Sweep 6.333ms

Occupled Bandwidth Taotal Power 15.1 dBm
2.3582 MHz

Transmit Freq Eror -5.257 kHz OBW Power
¥ dB Bandwidih 2 ¥ dB

89,00 %
=20.00 dB

BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2478

Agilent Spectrum Anslyzer - Decupied BW

Center Freq 2.478000000 GHz Center Fre
e Trig: Free Run
HIEG s #Arten: 40 4B

00000GH
AvglHold1010
Ref 30.00 dBm

2.478000000 GHz|

Center 2478 GHz
#Res BW 30 kHz

Span 6 MHz| [t
Sweep 6.333 ms

#VBW 100 kHz

Occupied Bandwidth Total Power 14.0 dBm

2.3487 MHz
9.583kHz  OBW Power
Z517MHz  xdB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Jusa STATUS

BT UHD 2M 8DPSK, Carrier frequency (MHz):
2478

Agilent Spectrm nshraer - Drcupled BW
C Freq 2.4 78000000 GHz Cantar Freg: 24THO00000 GHz Radie
Center Freq 2.478000000 GH. Tog Free P - S

A GaLew  AAGEN: 40 48 Radio Device: BTS

Center Freq
| 2478000000 GHz|

iCenter 2478 GHz
l#Res BW 30 kHz

Span 5 MHz{/
Sweep 6333 m

#VEW 100 kHz

Occupled Bandwidth Taotal Power 14.0 dBm
2.3583 MHz
-18.083 kHz OBW Power

2.508 MHz xdB

Transmit Freq Eror
x dB Bandwidih

89,00 %
=20.00 dB
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BT UHD 4M 1/4-DQPSK , Carrier frequency (MHz): 2404

e ——
Center Freq 2404000000 GHz

8 Gl vw #Aen: 40 dB

Ref 30.00 dBm

iCenter 2404 GHz

#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power
4.4378 MHz
31.047 kHz OBW Power
4,478 MHz xdB

Transmit Freq Error
% dB Bandwidth

GHz
AvglHeld> 40010

Radie Device: BTS

Span 10 MHz

15.6 dBm

99.00 %
-20.00 d8

BT UHD 4M m/4-DQPSK, Carrier

Agilent Spectrem hasdprer - Occapled BW

Cantar Frog: 2.
Trig: Fres Run
#Aen: 40 dB

Center Freq_2.440000000 GHz

" G aw

Ref 30.00 dBm

[Center 2.44 GHz

#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power
4.4041 MHz
21.509 kHz OBW Power
4,424 MHz xdB

Transmit Freq Error
% dB Bandwidth

frequency (MHz): 2440

GHz
AvglHeld> 40010

15.7 dBm

99.00 %
-20.00 d8

BT UHD 4M m/4-DQPSK, Carrier

Center Freq 2.476000000 GHz

" G aw

o Trig: Frae Run
#Aen: 40 dB

Ref 30.00 dBm

iCenter 2476 GHz

#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power
4.4105 MHz
-18.840 kHz OBW Power
4,448 MHz xdB

Transmit Freq Error

% dB Bandwidth

Cantar Froq: 247800000 GHz
AuglHeld> 10110

frequency (MHz): 2476

1755 M e 3, T
Radio Ste Mene

Radie Device: BTS

99.00 %
-20.00 d8

TA Technology (Shanghai) Co., Ltd.
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BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency

(MHz): 2404 (MHz): 2404

Agilent Spectrum Anabyzee - ccupled BW

er Freq 2,404000000 GHz Cantes Freq, 2404000000 GHz Radio Ste Mams Aniek St doshour.: fcapled i

Trig: Fras Run AwglHold> 1010 I 7300 7

i BAarc 40 68 Radis Daviea: BTS Center Freg 2.404000000 GHz GHz Radia $td: Nane
r AvglHald> 1010

i Gaintow ~ AZEN Fadis Davice: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Center 2404 GHz R ] ) ) " Span 3 MHz| /W

#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms s i ! 1 . . . -

iCenter 2404 GHz Span & MHz|

Occupied Bandwidth Total Power 13.1 dBm frites BW 30 kHz : Sweep 6.333 ms|
1.0269 MHz Occupled Bandwidth Total Power 12.5 dBm

Transmit Freq Ermor B8.211 kHz OBW Power 89.00 % 2.0448 MHz

x dB Bandwidth 1.168 MHz x dB -20.00 dB Transmit Freq Error 1 Hz OBW Power 89.00 %

% dB Bandwidth 2,201 MHz xdB =20.00 dB

BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2440 (MHz): 2440

Freq 2.440000000 GHz Canter Freq. 2440000000 OHz <
Trig: Fres Run AvglHold> 10510 - 08 4 08 P
W Gaindme  Aten 40 4B Radis Davica: BTS Center Freq 2.440000000 GHz Canter Freq: 1440000000 GHa FRadio $td: None
- : Fras Run #eglHald> 9010
HIF Gain L e 3 Radia Device: BTS

Agilent Spectrum Anslyzer - Occopled B8

Ref 30.00 dBm
Ref 30.00 dBm

Center 244 GHz R ] N " Span 3 MHz| /W

#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms S - - - - - - -

[Center 2.44 GHz Span & MHz|

Oceupled Bandwidth P or— 14.3 dBm \#Res BW 30 kHz #VBW 100 K Sweep 6.333 ms;
1.0262 MHz Occupled Bandwidth Total Power 13.8 dBm

Transmit Freq Ermor 7.960 kHz OBW Power 89.00 % 2.0430 MHz

x dB Bandwidth 1.167 MHz x dB -20.00 dB Transmit Freq Ermror 15,350 kHz OBW Power 89,00 %

% dB Bandwidth 2,200 MHz xdB =20.00 dB

BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2478 (MHz): 2478

ngiters Specirum Anshyrer - Drcuphed EW
er Freq 2.478000000 GHz Cantes Freq: 2 ATE000500 GHE Radie Sl Mame Agilont Spectrim Anayzee - ccepied B0 e
Trig: Fras Run AwglHold> 1071 o _ T TIM
i BAarc 40 68 Radis Daviea: BTS Center Freq 2.478000000 GHz Canter Freq: 2475000000 GHz Radia $td: Nant
e Trig:Fras R AvglHald= 1010
A Gaindiow ~#Amen: 40 48 Fadis Davice: BTS
Ref 30.00 dBm

Ref 30.00 dBm

Center 2478 GHz R ] N " Span 3 MHz| /W
sRes BW 30 kHz #VEW 100 kHz Sweep 3.2 ms|

Center 2.478 GHz ) ) ) ) Span 6 MHz,
Occupied Bandwidth Total Power 13.2 dBm PRea BW_30 iz #VBW 100 kHz Sweep 6.333 ms;

1.0264 MHz Occupled Bandwidth Total Power
Transmit Freq Ermor 5.793 kHz OBW Power 89.00 % 2.0462 MHz

x dB Bandwidth 1.164 MHz x dB -20.00 dB Transmit Freq Ermror £.503 kHz OBW Power 89,00 %

% dB Bandwidth 2,214 MHz xdB -20.00 dB

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 20 of 108
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Report No.: R2004H0074-R1V1

BT UHD High Power Mode

BT UHD 2M 11/4-DQPSK , Carrier frequency (MHz):
2404

Center Frag

2.404000000 GHz CanterF, l:.lbmﬂﬂx

o Avgiold> 1010
IFGaind ow

#hrten: 40 68

Ref 30.00 dBm

enter 2.404 GHz

Span & MHz
¥Res BW 30 kHz

#VBW 100 kHz Sweep E467 ms

Occupled Bandwidth
2.3488 MHz
815 Hz
2.530 MHz

Total Power 20.4 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-20.00 dB

BT UHD 2M 8DPSK, Carrier frequency (MHz): 2404

Agihint Spectrum Ansbyper - Deeuphd BW
T

‘Center Freq 2.404000000 GHz

024305 P Ape 10, 2
Radio Std: None

Center Freq: 2.404000000 GHz
Avg|Hold=> 1010

7 Trig: Free Run

" ahrten: 40 4B

FIFGain:Low Radio Device: BTS

Rel 30.00 dBm

enter 2404 GHz

#Res BW 30 kHz #VEW 100 kHz
Occupied Bandwidth

2.3497 MHz

-4.138 kHz

2,530 MHz

Total Power

Transmit Freq Error OBW Power

x dB

99.00 %
-20.00 dB

x dB Bandwidth

STATUS

BT UHD 2M 11/4-DQPSK, Carrier frequency (MHz):

2440

Center Fraq 2.440000000 GHz ?Mhrfr“:.lmﬂﬂx

o Avgiold> 1010
IFGaind ow

#hrten: 40 68

Ref 30.00 dBm

enter 2.44 GHz

Span & MHz
F¥Res BW 30 kHz

#VBW 100 kHz Sweep E467 ms

Occupied Bandwidth

2.3464 MHz
=2.945 kHz
2.526 MHz

Total Power 21.3 dBm

Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

99.00 %
-20.00 dB

Agihint Spectrum Ansbyper - Deeuphd BW
T

. Ex
Center Freg

2.440000000 GHz Radis

Center Freq: 2.44
Trig: Free Run

GHz
Avg|Hold=> 1010
#htten: 40 4B

SIFGainiLow Radio Davice: BTS

Rel 30.00 dBm

enter 2.44 GHz
#Res BW 30 kHz #VEW 100 kHz
Occupied Bandwidth

2.3487 MHz

Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

99.00 %
-20.00 dB

STATUS

BT UHD 2M 1/4-DQPSK CH37, Carrier frequency
(MHz): 2478

g o
Center Freq 2.478000000 GHz ons
AFGaindow

Radio Device: BTS

Ref 30.00 dBm

enter 2478 GHz

Span & MHz
FRes BW 30 kHz

#VBW 100 kHz Sweep E467 ms

Occupied Bandwidth
2.3416 MHz
-11.897 kHz
2.554 MHz

Total Power

18.9 dBm

Transmit Freq Error

x dB Bandwidth

OBW Power
x dB

99.00 %
-20.00 dB

Agihint Spectrum Ansbyper - Deeuphd BW
T

Center Freg

enter 2.478 GHz
WRes BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

BT UHD 2M 8DPSK CH37, Carrier frequency (MHz):
2478

X 1,
2.478000000 GHz Center Freq: 24TH000000 GHz Radio Std: None
e Trig: Frea Run Avg|Hold=> 1010
FIFGain:Low #Amten: 40 4B Radio Device: BTS

Rel 30.00 dBm

Span 8 MHz|f¥Y
Sweep 3.467 ms

FVEW 100 kHz

Total Power
2.3594 MHz
-20.760 kHz

2.528 MHz

OBW Power
x dB

99.00 %
-20.00 dB

STATUS

TA Technology (Shanghai) Co., Ltd.
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\_/’ RF Test Report

Report No

.: R2004H0074-R1V1

BT UHD 4M 11/4-DQPSK, Carrier frequency (MHz): 2404

Cantar Frog: 2.
Trig: Fres Run
#Aen: 40 dB

nter Freq 2.404000000 GHz

" G aw

Ref 30.00 dBm

iCenter 2404 GHz

#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power
4.6013 MHz
23.768 kHz OBW Power
4.728 MHz xdB

Transmit Freq Error
% dB Bandwidth

GHz
AvglHeld> 40010

Radie Device: BTS

Span 10 MHz

21.4 dBm

99.00 %
-20.00 d8

BT UHD 4M m/4-DQPSK, Carrier

Agilent Spectrem hasdprer - Occapled BW

Center Freq 2.440000000 GHz

S Gainde  #Aen: 40 4B

Ref 30.00 dBm

[Center 2.44 GHz

#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power
4.5966 MHz
17.799 kHz OBW Power
4.722 MHz xdB

Transmit Freq Error
% dB Bandwidth

Algnmen Comploted

frequency (MHz): 2440

22.4 dBm

99.00 %
-20.00 d8

BT UHD 4M 11/4-DQPSK, Carrier frequency (MHz): 2476

Center Freq 2.476000000 GHz

" G aw

Trig: Fres Run
#Aen: 40 dB

Ref 30.00 dBm

iCenter 2476 GHz

#Res BW 100 kHz FVBW 300 kHz

Occupled Bandwidth Total Power
4.5907 MHz
-16.316 kHz OBW Power
4.718 MHz xdB

Transmit Freq Error

% dB Bandwidth

Cantar Froq: 247800000 GHz
AuglHeld> 10110

Radio St Home

Radie Device: BTS

99.00 %
-20.00 d8

TA Technology (Shanghai) Co., Ltd.
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Report No.: R2004H0074-R1V1

BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2404

LIGHALIT 02:3;45 PMacr 10, 200

et Spectrum Anolyzer - Dccupied BW.
r
Radio Std: None Frequency

Center Freq 2.404000000 GHz Center Fre 104000000 GHz
o Trig:Free Avg|Hold:»10/10

" samen: 40 4B Radio Davice: BTS

Ref 30.00 dBm

Span 3 MHz]

Center 2404 GHz
#R Sweep 3.2 me

es BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 20.1dBm

1.0313 MHz
Transmit Freq Error 8.058 kHz
x dB Bandwidth 1.174 MHz

OBW Power 99.00 %
x dB -20.00 dB

Jusa STATUS

BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2404

Agiient Spectrem Anstyer - Drcopied BW

Radis S2d: None

Camtar Freq; 2404000000 GHa
Trig: Fras Run AvgiHeld> 1010
#Asten: 40 48 Radio Davie: BTS

Cuntor Frog 2.404000000 GHz

Gl

Ref 30,00 dBm

iCenter 2404 GHz ) " Span 5 MHz{/
lsRes BW 30 kHz FVEW 100 kHz s

Occupled Bandwidth Taotal Power 18.6 dBm
2.0457 MHz
Transmit Freq Eror 16.301 kHz OBW Power 99,00 %

¥ dB Bandwidih 2.214 MHz xdB =20.00 dB

BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2440

Agilent Spectrum Anslyzer - Dccupied BW
g .

Trig: Free Run Avg|Hold:»10/10
#Arten: 40 4B

Center Freq 2.440000000 GHz Center Fre 40000000 GHz
—

Ref 30.00 dBm

Center 2.44 GHz - Span 3 MH

#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 me

Occupied Bandwidth Total Power 21.0 dBm
1.0347 MHz

Transmit Freq Error 7.071 kHz OBW Power 99.00 %

x dB Bandwidth 1.178 MHz x dB -20.00 dB

= STATUS

BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2440

T S —
Cantar Fraq: 2440000000 GHz Radio 52d: Hona
Trig: Frae Run AygiHeld> 10110

#Acien: 40 48 Radio Device: BTS

Cuntor Frog 2.440000000 GHz

Gl

Center 2.44 GHz

Span 5 MHz{/
l#Res BW 30 kHz s

#VEW 100 kHz Sweep 6,333

Occupled Bandwidth Taotal Power 20.5 dBm
2.0531 MHz
Transmit Freq Eror 15.100 kHz OBW Power 99,00 %

¥ dB Bandwidih 2.218 MHz xdB =20.00 dB

BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2478

Agilent Spectrum Anslyzer - Dccupied BW
. L

Center Freq 2.478000000 GHz Center Fre 176000000 GHz
Oy Trig:Free Run Avg|Hold:»10/10

" samen: 40 4B

Ref 30.00 dBm

Span 3 MHz]
Sweep 3.2 me

Center 2478 GHz
#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power 18.6 dBm
1.0348 MHz

Transmit Freq Error 5.223 kHz OBW Power 99.00 %

x dB Bandwidth 1.178 MHz x dB -20.00 dB

= STATUS

BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2478

Adiert Spwctim e - copiod BN
Eantar Freq: 2478000000 GHz Radio Std: Nana
Trig: Fras Run AwgiHebex 10110

#Acien: 40 48 Radio Device: BTS

Cuntor Frog 2.478000000 GHz

Gl

Span 5 MHz{/
Sweep 6333 m

iCenter 2478 GHz

[#Res BW 30 kHz #VEW 100 kHz

Occupled Bandwidth Taotal Power 18.1 dBm
2.0505 MHz
Transmit Freq Eror 7.086 kHz OBW Power 99,00 %

¥ dB Bandwidih 2.256 MHz xdB =20.00 dB

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-004R
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5.3 Frequency Separation

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 the spectrum analyzer .The EUT is
controlled by the PC set to ensure max power transmission. RBW is set to 30 kHz and VBW is set to
100 kHz on spectrum analyzer. Set EUT on Hopping on mode.

Test setup

PC Spectrum
DUT Analyzer

Limits

Rule Part 15.247(a)(1)specifies that “Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater. Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz
band may have hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the
20 dB bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.”

Note: The value of two-thirds of 20 dB bandwidth is always greater than 25 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-04-004R Page 24 of 108
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.



(&~

\_/’ RF Test Report Report No.: R2004H0074-R1V1

Test Results:

BT UHD Normal Mode

Carrier Carrier ..
Packet type | frequenc frequenc 20dB Limit Conclusion
= <Py quency - | Bandwidth(kHz) |  (kHz)
(MHz) separation(kHz)
2404 1998 2512.0 1674.67 PASS
BT UHD 2M 2440 2004 2510.0 1673.33 PASS
m/4-DQPSK i i
2478 2004 2517.0 1678.00 PASS
2404 2016 2525.0 1683.33 PASS
BT UHD 2M
2440 1986 2524.0 1682.67 PASS
8DPSK
2478 1998 2508.0 1672.00 PASS
2404 4010 4478.0 2985.33 PASS
BT UHD 4M 2440 4000 4424.0 2949.33 PASS
m/4-DQPSK i i
2476 3990 4448.0 2965.33 PASS
2404 1998 1168.0 778.67 PASS
BLE 1M 2440 1998 1167.0 778.00 PASS
GFSK ' i
2478 1998 1164.0 776.00 PASS
2404 2010 2201.0 1467.33 PASS
BLE 2M
2440 2016 2200.0 1466.67 PASS
GFSK
2478 2010 2214.0 1476.00 PASS
Note: The limit is two-thirds of 20 dB bandwidth.
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BT UHD High Power Mode

Carrier Carrier ..
Packet type | frequenc frequenc 20dB Limit Conclusion
= <Py quency - | Bandwidth(kHz) |  (kHz)
(MHz) separation(kHz)
2404 1998 2530.0 1686.67 PASS
BT UHD 2M 2440 1998 2526.0 1684.00 PASS
m/4-DQPSK ' i
2478 1998 2554.0 1702.67 PASS
2404 1998 2530.0 1686.67 PASS
BT UHD 2M
2440 1998 2532.0 1688.00 PASS
8DPSK
2478 1998 2528.0 1685.33 PASS
2404 4000 4728.0 3152.00 PASS
BT UHD 4M 2440 3990 4722.0 3148.00 PASS
m/4-DQPSK i i
2476 4000 4718.0 3145.33 PASS
2404 2004 1174.0 782.67 PASS
BLE 1M 2440 1998 1178.0 785.33 PASS
GFSK ' i
2478 2004 1178.0 785.33 PASS
2404 2022 2214.0 1476.00 PASS
BLE 2M
2440 1980 2218.0 1478.67 PASS
GFSK
2478 1992 2256.0 1504.00 PASS
Note: The limit is two-thirds of 20 dB bandwidth.
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BT UHD Normal Mode

BT UHD 2M 1/4-DQPSK, Carrier frequency BT UHD 2M 8DPSK, Carrier frequency (MHz):
(MHz): 2404 2404

itent Spectrum heskyzer - g 4

Agilent Spectrum Analyzer - Syt 44

senter Freg 2.404000000 GHz A Type: Lag-For
i

Center Freq 2.404000000 GHz Horg Typs: Log-Par
J ArwgHeld> 1001100

e e o Trig: Fres Run A gt > 10030
1 G

* wAman: 40 4B 1 el ow

Ref 23.00 dBm

Ref 23.00 dBm

Center Freq)
2404000000 GHz|

- " Span 6.000 MHz 2404000 GHz - ) ] Span 6.000 MHz
FVEW 100 kHz Sweep 6.33ms (1001 pts) s BW 30 kHz #VBW 100 kHz Sweep 6.33 ms (1001 pts)

BT UHD 2M 1/4-DQPSK, Carrier frequency BT UHD 2M 8DPSK, Carrier frequency (MHz):
(MHz): 2440 2440

itent Spectrum heskyzer - g 4

o 4 Avg Type: Log-Pwr
senter Freq 2.440000000 'mo s un M:“:r‘__‘gm
[ Fhtten: 40 4B

Center Freq 2.440000000 GHz Houg Typa: Log Pur
THD: Wids Y Trig: Frae Run A gitiebd> 100000
Wiiminclow *_ WASEN: 40 dB

Ref 23.00 dBm

Ref 23.00 dBm

épan 6.000 MHz

Cent ]
FVEW 100 kHz Sweep 6.33 ms (1001 pts)

#Res BW 30 kHz FVBW 100 kHz Swe 3 ms (1001 pts)

BT UHD 2M 1/4-DQPSK CH37, Carrier BT UHD 2M 8DPSK CH37, Carrier frequency
frequency (MHz): 2478 (MHz): 2478

Agilent Spectrum Analyzer - Syt 44 gflent Spectrum debyrer - Smept 4

o 4 Avg Type: Log-Pwr
senter Freq 2.478000000 . W Run M:“:r‘__‘gm
]

Center Freq 2.478000000 GHz Horg Typs: Log-Par
W
F Gt ow

TN Wide e T Fras Run Mgl 1001300
(ifiinclow * #AZAN: 40 4B

Ref 23.00 dBm Ref 23.00 dBm

Center Freq)
2478000000 GHz |

#VBW 100 kHz Sweep 6.33 ms (1001 pts)

Cent 0 GHz " Span. z
#Res BW 30 kHz FVEW 100 kHz Sweep 6.33ms (1001 pts)
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Report No.: R2004H0074-R1V1

BT UHD 4M T1/4-

AL SR LI LS - S A

Center Freq 2.404000000 GHz

PHO: Wide Ly
IFGalm:Low

Ref 23.00 dBm

Center 2.404000 GHz
#Res BW 30 kHz

DQPSK, Carrier frequency (MHz): 2404

Avg Type: Lag-Pur
" Trig: Free Run Avg|Hold:> 1001100

#Atten: 40 dB

Center Freq
2404000000 GHz

Span 10.00 MHz
#VBW 100 kHz Sweep 10.6 ms (1001 pts)

STATUS

BT UHD 4M T1/4-

AL SR LI LS - S A

Center Freq 2.440000000 GHz

PHO: Wide Ly
IFGalm:Low

Ref 23.00 dBm

Center 2.440000 GHz
#Res BW 30 kHz

DQPSK, Carrier frequency (MHz): 2440

Avg Type: Lag-Pur
Trig: Free Run Avg|Hold:> 1001100

#Atten: 40 dB

Center Freq
2440000000 GHz

Span 10.00 MHz
#VBW 100 kHz Sweep 10.6 ms (1001 pts)

STATUS

BT UHD 4M 11/4-DQPSK, Carrier frequency (MHz): 2476

AL SR LI LS - S A

Center Freq 2.476000000 GHz

PHO: Wide ©
IFGalm:Low

Ref 23.00 dBm

Center 2476000 GHz
#Res BW 30 kHz

Avg Type: Lag-Pur Frequency
o Trig: Free Run Avg|Held>100/100
#Atten: 40 4B

Auto Tune

Center Freg

2 4TG000000 GHz
StartFreq
2471000000 GHz

Span 10.00 MHz
Sweep 10.6 ms (1001 pts)

#VEW 100 kHz

STATUS

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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BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2404

Agilent Spectrum Analyzer - Syt 44

Center Freq 2.404000000 GHz Horg Typs: Log-Par
D e o Trig:Fres Run Avgieid> WHKG
Gainclow *_ WAZAN: 40 dB

Ref 23.00 dBm

FVBW 100 kHz

BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2404

Agllere Spectrum Anagzm - Semept 34
Center Freq 2.404000000 GHz Houg Typa: Log Pur

TN e Y Trig: Frae Run A gitiebd> 100000
(ifiinclow * #AZAN: 40 4B

Ref 23.00 dBm

T | I SN —|
0 kHz FVBW 100 kHz

BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2440

hgllort Spectruem Aralyrer - Semept 4
Center Freq 2.440000000 GHz
THO: Wide Y Trig: Frae Run
Wiiminclow *_ WASEN: 40 dB

g Typa: Log-Pur
A gt > 10030

Ref 23.00 dBm

| S S — e
Sweep 6.33 ms (1001 pts)

Center 2440000 GHz
#Res BW 30 kHz FVEW 100 kHz

BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2440

Agilent Spectrum Analyzer - Syt 44

Center Freq 2.440000000 GHz
THO: Wide Y Trig: Frae Run
Wiiminclow *_ WASEN: 40 dB

g Typa: Log-Pur
A gt > 10030

Ref 23.00 dBm

Center 2440000 GHz
#Res BW 30 kHz FVEW 100 kHz

BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2478

Agilent Spectrum Analyzer - Syt 44

Center Freq 2.478000000 GHz Houg Typa: Log Pur
THO: Wide (g 17H Frée Run Argitebd> 100100
Wiiminclow *_ WASEN: 40 dB

Ref 23.00 dBm

Cent 000 GHz -
#Res BW 30 kHz FVEW 100 kHz

" Span b z
Sweep 6.33 ms (1001 pts)

BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2478

Agilent Spectrum Analyzer - Syt 44

Center Freq 2.478000000 GHz Houg Typa: Log Pur
D e o Trig:Fres Run Avgiield> WHKG
Wiiminclow *_ WASEN: 40 dB

Ref 23.00 dBm

Hz
FVBW 100 kHz Sweep 6.33 ms (1001 pts)

Cents 0 GH:
#Res BW 30 kHz
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BT UHD High Power Mode

BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2404

g — 5 ]

Center Frag 2.404000000 GHz

Ay Type: L
Trig: Froe fun AvgiHold:>100/000

Wiide Lo
- Sanwn: 40 08

Ref 30,00 dBm

Center Freg|
2 404000000 GHz

Span 6,000 MHz
Sweep 6.333 ms (1001 pts)

#VEBW 100 kHz

BT UHD 2M 8DPSK, Carrier frequency (MHz):
2404

(B ey ot Srabveer e 80 -

g Type: Lig-Prr
Avgikioid-> 100100

Canter Fre. q 2.404000000

o Trig: Free Fiun
#Anen: 40 0B

Ref 30.00 dBm

Center Freg|
2408000000 Gz

Span 6.000 MHz

icenter 2404000 GHz
R Sweep 6.333 ms (1001 pts)

es BW 30 kHz

FVBW 100 kHz

BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2440

g — 5 ]

Center Frag 2.440000000 GHz Bovg Type: L
2 e Trig: Free Run AvgiHold:>100/900
Sanwn: £ 48

Ref 30,00 dBm

Center Freg|
2 480000000 GHE

[Center 2.440000 GHz
Res BW 30 kHz

Span 6,000 MHz|

#VEBW 100 kHz Sweep 6.333 ms (1001 pts)

BT UHD 2M 8DPSK, Carrier frequency (MHz):
2440

=T -

g Type: Lig-Prr

Center Freq 2.440000000
AvgiHold-> 100100

ot Trig: Fres Run
#Anen: 40 0B

Ref 30.00 dBm

[Center 2.440000 GHz
Res BW 30 kHz

Span 6.000 MHz
Sweep 6.333 ms (1001 pts)

FVBW 100 kHz

BT UHD 2M 1/4-DQPSK CH37, Carrier
frequency (MHz): 2478

g —

Ay Type: Log Puer
AvgiHold:>100/000

Center Frag 2478000000 GHz
et T Trig: FreeRun
G #hmen: 40 4B
Ref 30.00 dBm

Center Freg|
2 4TROOOCCO GHz

2478000 GHz
W 30 kHz

Span 6,000 MHz|

#VEBW 100 kHz Sweep 6.333 ms (1001 pts)

BT UHD 2M 8DPSK CH37, Carrier frequency
(MHz): 2478

=T -

g Type: Lig-Prr

Center Freq 2.478000000 -
AvgiHold-> 100100

o Trig: Free Fiun
#Anen: 40 0B

Ref 30.00 dBm

Center Freg|

[Center 2478000 GHz
Res BW 30 kHz

Span 6.000 MHz

FVEW 100 kHz Sweep 6.333 ms (1001 pts)
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BT UHD 4M 11/4-DQPSK, Carrier frequency (MHz): 2404

Agiient Spectrum Anslyzer - Swept 5A

Center Freq 2.404000000 GHz
PHO: Far Ly
IFGaln:Low

Trig: Free Run
#Atten: 40 dB

Ref 30.00 dBm

Center 2404000 GHz

#Res BW 30 kHz #VEW 100 kHz

Aove Yowe: Lo P Frequency

Avg|Hold> 1001100

Span 10.00 MHz
Sweep 10.6 ms (1001 pts)

Agiient Spectrum Anslyzer - Swept 5A

Center Freq 2.440000000 GHz
PHO: Far Ly
IFGaln:Low

Trig: Free Run
#Atten: 40 dB

Ref 30.00 dBm

Center 2440000 GHz

#Res BW 30 kHz #VEW 100 kHz

Avg Type: Lag-Pur
Avg|Hold> 1001100

Center Freq
2440000000 GHz

Span 10.00 MHz
Sweep 10.6 ms (1001 pts)

Agiient Spectrum Anslyzer - Swept 5A

Center Freq 2.4?6000000 GHz
TG o T Trig: Free Run

ol
IF-Gialm:L o #Atten: 40 dB

Ref 30.00 dBm

Center 2476000 GHz

#Res BW 30 kHz #VEW 100 kHz

Avg Type: Lag-Pur
Avg|Hold> 1001100

Freq Offset
OHz

Span 10.00 MHz
Sweep 10.6 ms (1001 pts)

TA Technology (Shanghai) Co., Ltd.
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BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2404 (MHz): 2404

Agilent Spectrum Analyzer - Syt 4 Agilent Sgctrum Analyzer - Serpt 4

-CQ'!I"EI' Freq 2.404000000 GHz Mg Typa: Log-Par -CQ'!I"EI' Freq 2.404000000 GHz Mg Typa: Log-Par
e Trig: Fres Run Megiieb> 1000 A Wide | Trig: Fres Run Megiieb> 1000
1 GuiacLow " AAman: 40 4B WGaiaclow  WAZSR: 40 4B

Ref 23.00 dBm Ref 23.00 dBm

| I SN —| T | I SN —|
FVBW 100 kHz .33 ms (1001 pts) e FVBW 100 kHz

BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2440 (MHz): 2440

hglhert Spectrumm Aralyrer - Semept 4 Agllens Sgectrum Anstgzm - Semept 44
Center Freq 2.440000000 GHz
D e o Trig:Fres Run
Wiiminclow *_ WASEN: 40 dB

g Typa: Log-Pur
A gt > 10030

Center Freq 2.440000000 GHz
THO: Wide Y Trig: Frae Run
Wiiminclow *_ WASEN: 40 dB

g Typa: Log-Pur
A gt > 10030

Ref 23.00 dBm Ref 23.00 dBm

Center 2440000 GHz " Span 6.000 MHz Center 2440000 GHz .
#Res BW 30 kHz FVEW 100 kHz Sweep 6.33ms (1001 pts) #Res BW 30 kHz FVEW 100 kHz Sweep 6.33ms (1001 pts)

BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2478 (MHz): 2478

Agilent Spectrum Analyzer - Syt 4

Center Freq 2.478000000 GHz Houg Typa: Log Pur
D e o Trig:Fres Run Avgiield> WHKG
Wiiminclow *_ WASEN: 40 dB

Center Freq 2.478000000 GHz Houg Typa: Log Pur
THO: Wide (g 17H Frée Run Argitebd> 100100
Wiiminclow *_ WASEN: 40 dB

Ref 23.00 dBm Ref 23.00 dBm

Cent 000 GHz - " Span. z -
#Res BW 30 kHz FVEW 100 kHz Sweep 6.33ms (1001 pts)

Cents 0 GHz Hz
#Res BW 30 kHz FVBW 100 kHz 33 ms (1001 pts)
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5.4 Time of Occupancy (Dwell Time)

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 the spectrum analyzer .The EUT is
controlled by the PC set to ensure max power transmission. RBW is set to TMHz and VBW is set to
1MHz on spectrum analyzer. The dwell time is calculated by:

Dwell time = time slot length * hop rate * 0.4s with:

In normal mode, The selected EUT Packet type uses a slot type of DH5 packet and a hopping rate of
1600(ch*hop/s) for all channels. So the final hopping rate for all channel is 1600/5=320(ch*hop/s)

In AFH mode, The selected EUT Packet type uses a slot type of DH5 packet and a hopping rate of
800(ch*hop/s) for all channels. So the final hopping rate for all channel is 800/5=160(ch*hop/s)

Test Setup

PC Spectrum
DUT Analyzer

Limits

Rule Part15.247(a) specifies that " Frequency hopping systems in the 2400-2483.5 MHz band shall
use at least 15 channels. The average time of occupancy on any channel shall not be greater than
0.4 seconds within a period of 0.4 seconds multiplied by the number of hopping channels employed.”

Dwell time <400ms

Measurement Uncertainty

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

Requirements Uncertainty
BT UHD 2M 1/4-DQPSK U=0.70ms
BT UHD 2M 8DPSK U=0.70ms
Dwell Time BT UHD 4M 1/4-DQPSK U=0.70ms
BLE 1M GFSK U=0.70ms
BLE 2M GFSK U=0.70ms
TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 33 of 108
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Test Results:
BT UHD Normal Mode
In normal mode:

Carri
arrer hop rate Time slot Dwell time Limit .
Packet type | frequency Conclusion
(1/s) length(ms) (ms) (ms)
(MHz)
2404 320 0.570 72.96 400 PASS
BT UHD 2M 2440 320 0.560 71.68 400 PASS
m/4-DQPSK i :
2478 320 0.560 71.68 400 PASS
2404 320 0.380 48.64 400 PASS
BT UHD 2M 2440 320 0.390 49.92 400 PASS
8DPSK i :
2478 320 0.380 48.64 400 PASS
2404 320 0.280 35.84 400 PASS
BT UHD 4M
2440 320 0.280 35.84 400 PASS
m/4-DQPSK
2476 320 0.280 35.84 400 PASS
2404 320 2.120 271.36 400 PASS
BLE 1M
2440 320 2.120 271.36 400 PASS
GFSK
2478 320 2.130 272.64 400 PASS
2404 320 0.380 48.64 400 PASS
BLE 2M 2440 320 0.390 49.92 400 PASS
GFSK i :
2478 320 0.380 48.64 400 PASS
Note: Dwell time = time slot length * hop rate * 0.4s
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In AFH mode:
Carrier . . o
hop rate Time slot Dwell time Limit .
Packet type | frequency Conclusion
(1/s) length(ms) (ms) (ms)
(MHz)
2404 160 0.570 36.48 400 PASS
BT UHD 2M 2440 160 0.560 35.84 400 PASS
m/4-DQPSK i :
2478 160 0.560 35.84 400 PASS
2404 160 0.380 24.32 400 PASS
BT UHD 2M 2440 160 0.390 24.96 400 PASS
8DPSK i '
2478 160 0.380 24.32 400 PASS
2404 160 0.280 17.92 400 PASS
BT UHD 4M
2440 160 0.280 17.92 400 PASS
m/4-DQPSK
2476 160 0.280 17.92 400 PASS
2404 160 2.120 135.68 400 PASS
BLE 1M
2440 160 2.120 135.68 400 PASS
GFSK
2478 160 2.130 136.32 400 PASS
2404 160 0.380 24.32 400 PASS
BLE 2M 2440 160 0.390 24.96 400 PASS
GFSK i :
2478 160 0.380 24.32 400 PASS
Note: Dwell time = time slot length * hop rate * 0.4s
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BT UHD High Power Mode

In normal mode:

Carri
arrier hop rate Time slot Dwell time Limit .
Packet type | frequency Conclusion
(1/s) length(ms) (ms) (ms)
(MHz)
2404 320 0.570 72.96 400 PASS
BT UHD 2M 2440 320 0.560 71.68 400 PASS
m/4-DQPSK i :
2478 320 0.570 72.96 400 PASS
2404 320 0.390 49.92 400 PASS
BT UHD 2M 2440 320 0.400 51.20 400 PASS
8DPSK i '
2478 320 0.400 51.20 400 PASS
2404 320 0.280 35.84 400 PASS
BT UHD 4M
2440 320 0.260 33.28 400 PASS
m/4-DQPSK
2476 320 0.260 33.28 400 PASS
2404 320 2.130 272.64 400 PASS
BLE 1M
2440 320 2.130 272.64 400 PASS
GFSK
2478 320 2.120 271.36 400 PASS
2404 320 1.070 136.96 400 PASS
BLE 2M 2440 320 1.070 136.96 400 PASS
GFSK i i
2478 320 1.070 136.96 400 PASS
Note: Dwell time = time slot length * hop rate * 0.4s
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In AFH mode:
Carrier . . o
hop rate Time slot Dwell time Limit .
Packet type | frequency Conclusion
(1/s) length(ms) (ms) (ms)
(MHz)
2404 160 0.570 36.48 400 PASS
BT UHD 2M 2440 160 0.560 35.84 400 PASS
m/4-DQPSK i :
2478 160 0.570 36.48 400 PASS
2404 160 0.390 24.96 400 PASS
BT UHD 2M 2440 160 0.400 25.60 400 PASS
8DPSK i '
2478 160 0.400 25.60 400 PASS
2404 160 0.280 17.92 400 PASS
BT UHD 4M
2440 160 0.260 16.64 400 PASS
m/4-DQPSK
2476 160 0.260 16.64 400 PASS
2404 160 2.130 136.32 400 PASS
BLE 1M
2440 160 2.130 136.32 400 PASS
GFSK
2478 160 2.120 135.68 400 PASS
2404 160 1.070 68.48 400 PASS
BLE 2M 2440 160 1.070 68.48 400 PASS
GFSK i :
2478 160 1.070 68.48 400 PASS
Note: Dwell time = time slot length * hop rate * 0.4s
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BT UHD Normal Mode

BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2404

gflent Spactrym deabyrer - Smept 4

senter Freq 2.404000000 GHz
Po ¢

-
WGl ow

o Trig: Fras Flum
#haen: 40 4B

Ref 23,00 dBm

Ut o .-.-,**.waaiui-‘*.u.’fw"’w,'.-fJ.w-w:.ml&lm'..'.-h‘»‘

tenter 2404000000 GHz Span 0 Hz
Sweep 10.00 ms (1001 pts)

tes BW 1.0 MHz #VBW 1.0 MHz

BT UHD 2M 8DPSK, Carrier frequency
(MHz): 2404

Agilent Spectrum Anslyrer - Swept 54

Hirg Type: LogPwe

Center Freq 2.404000000 GHz

Ref 23.00 dBm

.,nw»LJ.L\"-W.«-.,;!

it it

“Span 0 Hz|
Sweep 10.00 ms (1001 pts))

04000000 GHz

.0 MHz #VBW 1.0 MHz

BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2440

Center Freq 2.440000000 GHz Horg Trpe: Log-Pwr
N Fms e Trig:Fras Run
BAmen: 40 4B

3,00 dBm

Center Frtqi
2.440000000 GHz

—

et

u"ﬂa’r.la[.'r.l«'pa-‘__‘-,t_lnq.-.."f_ ,-,-.:~1w,o.u.«‘ﬁ,-,r',f,w:1»_.-.4,p,i_"J-'Mql;.h,a,n.-rf_-f,-r.h'

Wy

| S E— ——e
Sweep 10.00 ms (1001 pts))

Center 2440000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

BT UHD 2M 8DPSK, Carrier frequency
(MHz): 2440

itent Spectrum heskyzer - g 4

senter Freq 2.440000000 GHz Rovg Trpe: Lag-Pur

Ref 23.00 dBm

P A g e M B

Senter 2440000000 GHz ) ] Span 0 Hz
tes BIW 1.0 MHz FVEW 1.0 MHz Sweep 10.00 ms (1001 pts)

BT UHD 2M 1/4-DQPSK CH37, Carrier
frequency (MHz): 2478

Horg Trpe: Log-Pwr
"7 gaman: 40 48
Ref 23.00 dBm

Center Freq
2.4TB000000 GHz

—

=t

I bt

Center 2 0000 GHz N " SpanoHz
Res BW 1.0 MHz FVEW 1.0 MHz Sweep 10.00 ms {1001 pts),

BT UHD 2M 8DPSK CH37, Carrier frequency
(MHz): 2478

itent Spectrum heskyzer - g 4
senter Freg 2.478000000 GHz Avg Type: Lag-Por
PO

Fast en Trig: Frow Run
[ 3

Aatten: 40 4B

Ref 23.00 dBm

ity BN ot b Wil

Span 0 Hz

senter 2478000000 GHz ] a
Sweep 10.00 ms (1001 pts)

tes BW 1.0 MHz

#VBW 1.0 MHz
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BT UHD 4M 11/4-DQPSK, Carrier frequency (MHz): 2404

AL AL U R - S 38
L

[ 2.4040000( o Ava Type: Log-Pur
Center Freq 2.404000000 u;lm N O
\FGainiLow  BATen: 40 dB

Ref 23.00 dBm

Center 2.404000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms {1001 pts)

uss STATUS

BT UHD 4M 11/4-DQPSK, Carrier frequency (MHz): 2440

gilerit Spectrum Analyzer - Swept SA

5 2 1000 z —— Ava Type: Log-Pur
senter Freq 2.440000000 ;lm I — 9 Type: Log

|FGainiLow FArten: 40 d8

Ref 23.00 dBm

ol gt ",m-{r‘-'[|'iﬂ:n'«-h,ﬂ.lgfl'lm-ﬁ.ﬂ

senter 2440000000 GHz Span 0 Hz
tes BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms {1001 pts)

STATUS

BT UHD 4M 11/4-DQPSK, Carrier frequency (MHz): 2476

[ Kieysight Spectium Anadyzer - Socpt 54

Center Freq 2.476000000 GHz Avg Type: Log-Pwr
PNO: Fast —w—= 1715: FreeRun
IFGaln;Low #Atten: 40 4B

Ref 30.00 dBm

Center Freq
2476000000 GHz
StartFreq

2 476000000 GHz

Al "L‘W'f?-\!.}rf"r-'-p"h"'.‘n‘."r'.'l"-"J."r"-Il"'#l-"’fh'i‘i~|'r.41'.lr'.}t‘ﬁ'-,“-:4114’&.1«**"1f“"'."‘r"‘rﬂ4}ﬁ"-1-"\1"-_‘"'."”?"\')"-’[‘1‘\‘"‘?

E:en.ter 2476000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 39 of 108
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.



(&~

\_) RF Test Report Report No.: R2004H0074-R1V1

BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2404 (MHz): 2404

hgilera Spectrum Anshyrer - Swrpt 34
Hirg Type: LogPwe

Center Freq 2.404000000 GHz Mg Type: LogPar Center Freq 2.404000000 GHz
s Tat ="

Ref 23.00 dBm Ref 23.00 dBm

uﬁaﬂ-«.ul.-;,u_ﬁ,*uf_,#ﬁ,-p.- iy '&#!P-|‘J,.lh‘.\Jﬂ.fﬂ-r'.f-i'm;kfrﬁl‘i o i Pinarkal na‘ag;w.-':i ,hwwh.'.l l"'rbp,'-\-.l-p.i.,m.ﬁ-,;--.J._-.v'i.,sUf.'q\-n

Center 2404000000 GHz - ~ SpanOHz) Center 2404000000 GHz “Bpan 0 Hz|
Res BW 1. FVEW 1.0 MHz Sweep 10.00 ms {1001 pts), Res BW 1.0 MHz FVBW 1.0 MHz Sweep 10.00 ms {1001 pts),

BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency

(MHz): 2440 (MHz): 2440

itent Spectrum heskyzer - g 4

senter Freq 2.440000000 GHz Rovg Trpe: Lag-Pur

Center Freq 2.440000000 GHz Horg Trpe: Log-Pwr
N Fms e Trig:Fras Run
¥ Gaind ow RAmen: 40 48

Ref 23.00 dBm

Ref 23.00 dBm

',u-'Mr,.._'_',d.-r.q,l,.l_n*'.-'l'.{-ir‘qhx b Pt M el

Center 2440000000 GHz “Span 0 Hz| Senter 2440000000 GHz ) ) ] Span 0 Hz
Res BW 1.0 MHz FVBW 1.0 MHz Sweep 10,00 ms (1001 pts)| tes BW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms (1001 pts)

BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2478 (MHz): 2478

itent Spectrum heskyzer - g 4

Horg Typa: LogPww tenter Freq 2.478000000 GHz Avu Type: Log-Por
NI Teig: Fras Aum

— .
#Amen: 40 48 I Gaisclow  BAtben: 33 4B

Ref 23.00 dBm

|
Center Freq
2.4TB000000 GHz

—

StariFreq
24THOC0000 Gz

PRl G l-"ﬂf,‘»t,.l.mw-'ﬂ','.'#rr&sﬂ!&-‘ WA f;\'fan'-.‘m-h\*.'.&t.ﬁ,'\{‘

s g i

Center 2. 0000GHz N "~ SpanoHz)

000 Span 0 Hz
Res BW 1.0 MHz FVBW 1.0 MHz Sweep 10.00 ms (1001 pts)

Senter 2478000000 GHz ) ) ] a
#VEW 1.0 MHz Sweep 10.00 ms (1001 pts)

tes BW 1.0 MHz
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BT UHD High Power Mode

BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2404

g — 5 ]

Awg Type: Log P

Center Frag 2.404000000 GH:
: Trig: Free Run

[t " ahsien: 4 dB

Ref 30,00 dBm

Center Freg|
2404000000 GHr

iAoy A

Center 2.404000000 GHz
Res BW 1.0 MHz

Span 0 Hz

#VEW 1.0 MHz Sweep 10,00 ms (1001 pts)

BT UHD 2M 8DPSK, Carrier frequency
(MHz): 2404

=T - s

g Type: Leg-Pur

Center Freq 2.404000000 GH:
Q o Trig: PrewFun
#Amen: 40 0B

Ref 30.00 dBm

Center Freg|

;‘.&!‘nﬁl‘k"ﬂ'\iﬁ'ﬁ'ﬁ"4-'-"lf-'r.-f:';',fn’.ﬂtkr ST T

[Center 2.404000000 GHz
Res BW 1.0 MHz

Span 0 Hz

FVEW 1.0 MHz Sweep 10.00 ms (1001 pts)

BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2440

g — 5 ]

Awg Type: Log P
Trig: Froe fun
Sanwn: 40 08

Center Frag 2.440000000 GH:

Ref 30,00 dBm

Center Freg|
2 480000000 GHE

ih‘n-?.I&\*-'PH-!'-f.m;),1'.*.‘#}"1"4.'1-:'«#'-4#p,“’a.fr[-a‘-'i :inf.jr-ip‘i'l.u"l-?

Center 2.440000000 GHz

Res BW 1.0 MHz #VEW 1.0 MHz

Sweep 10,00 ms (1001 pts)

BT UHD 2M 8DPSK, Carrier frequency
(MHz): 2440

=T - s

Center Freq 2.440000000 GH: g Type: Leg-Par
‘ Trig: Frew fiun
#Amen: 40 0B

Ref 30.00 dBm

Center Freg|
2440000000 GHz

I Wb e e

[Center 2.440000000 GHz
Res BW 1.0 MHz

Span 0 Hz

FVEW 1.0 MHz Sweep 10.00 ms (1001 pts)

BT UHD 2M 1/4-DQPSK CH37, Carrier
frequency (MHz): 2478

g — 5 ]

Center Frag 2478000000 GHz
: o= Trig: Fres Run

[t " ahsien: 4 dB

Ref 30,00 dBm

Center Freg|
2 4TROOOCCO GHz

i by

Center 2478000000 GHz

Span
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 10,00 ms (1001 pts)

BT UHD 2M 8DPSK CH37, Carrier frequency
(MHz): 2478

(B ey ot Srabveer e 80 -

Center Freq 2.478000000 GH: g Type: Leg-Par
¥ me= Trig: FrewFun
#Amen: 40 0B

Ref 30.00 dBm

Center Freg|

)\d,,'h‘:

Y T e T P e o

[Center 2478000000 GHz Span 0 Hz

FVEW 1.0 MHz Sweep 10.00 ms (1001 pts)
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BT UHD 4M 11/4-DQPSK, Carrier frequency (MHz): 2404

Kiryiight Spectium Ansbyres - Swept 54

- NST:IN ] D4:55x 110,
Center Freq 2.404000000 GHz Avg Type: Log-Pwr T Frequency
PNC: Fast —#—= Trig: Free Run
IFGaln:Low #Atten: 40 4B

Ref 30.00 dBm

Center Freq
2.404000000 GHz

bl e B i S O T

Center 2.404000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)

uss STATUS

BT UHD 4M 11/4-DQPSK, Carrier frequency (MHz): 2440

Eiryight Spectium Anabytes - Seept T4 2| |
- NSE: N 7] [ 0,
Center Freq 2.440000000 GHz Avg Type: Log-Pwr Frequency

PNC: Fast —#—= Trig: Free Run
IFGaln;Low #Atten: 40 4B
A Mk o = Auto Tune
Ref 30,00 dBm
Center Freq
2440000000 GHz

i Sl bty i\llj,‘f|\--|-'1|rl‘:."a“ il o AR e

Center 2.440000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)

uss STATUS

BT UHD 4M 11/4-DQPSK, Carrier frequency (MHz): 2476

Kiryiight Spectium Ansbyres - Swept 54 s |

Center Freq 2.476000000 GHz Awg Type: Log-Pwr T Frequency
PNC: Fast —#—= Trig: Free Run
IFGaln;Low #Atten: 40 4B
Auto Tune

Ref 30.00 dBm

Center Freq
2476000000 GHz

142
X&’ StartFreq
| 2476000000 GHz

CF Step

|

| Stop Freq
| 2,476000000 GHz
I 1

. ",*.,T:*ihai.rk-.J,'rH{'A,*|‘\I;}.v"1'1_'L-,w'.]r!f1_1._'ﬂ.'l.-.|.1 fulith-.i:-"'ﬂf '.w,;h.'\Hﬂr'u)HMlh’qTq‘.,:ﬂ._-L’}','.;:H I

Center 2.476000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)

uss STATUS
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BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2404 (MHz): 2404

Agilent Spectrum Analyzer - Syt 4 Agilent Sgctrum Analyzer - Serpt 4

Center Freq 2.404000000 GHz Horg Type: Log-Par
Trig: Fres Run

Center Freq 2.404000000 GHz Horg Type: Log-Par
0 b e :
1F G| #Aman: 40 dB

e faw ~== Trig: Fres Run
#Azan: 40 4B

Ref 23.00 dBm Ref 23.00 dBm

e ey bbb .;-;..111-1,..T..’_re}:awh'.mrM-.'.-'*f ke iply

Center 2404000000 GHz Sp Center 2404000000 GHz Sp
Res BW 1.0 MHz VBW 1.0 MHz Sweep 10.00 ms (1001 Res BW 1.0 MHz FVEW 1.0 MHz Sweep 10.00 ms (1001

BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2440 (MHz): 2440

Agilent Spectrum Analyzer - Syt 4 Agilent Sgctrum Analyzer - Serpt 4

Center Freq 2.440000000 GH: Horg Typa: LogPar

¥ e Trig: Fras Run

Center Freq 2.440000000 GH: Horg Typa: LogPar
e o~ Trig:Fres Run

1Lt

Ref 23.00 dBm

(AN nrl.l ipnitipdts i mfifuiad st

40000000 GHz

40000000 GHz z
.0 MHz FVEW 1.0 MHz Sweep 10.00 ms (1001 pts)

.0 MHz VEW 1.0 MHz Sweep 10.00 ms (1001 {]

BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2478 (MHz): 2478

Agilent Spectrum Analyzer - Syt 4 Agilent Sgctrum Analyzer - Serpt 4

g Type: LogPur g Type: LogPur
Trig: Fras Run

= Trig: Fras Run
#Azan: 40 4B

Famt e
EAman: 40 4B

Ref 23.00 dBm

v Wi [/ TRER T Rer Y Y| eadb et AV b gl o AR T

Center 476000000 GHz Span 0 Hz

Center 2478000000 GHz “Bpan 0 Hz ~ &p
Res BW 1.0 MHz FVEW 1.0 MHz Sweep 10.00 ms (1001 pts)

P
Res BW 1.0 MHz VBW 1.0 MHz Sweep 10,00 ms (1001 pts)
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5.5 Band Edge Compliance

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 the spectrum analyzer .The EUT is
controlled by the PC set to ensure max power transmission. The lowest and highest channels were
measured. The peak detector is used. RBW is set to 100 kHz and VBW is set to 300 kHz on spectrum
analyzer. EUT test for Hopping On mode and Hopping Off mode.

Test Setup

PC Spectrum
DUT Analyzer

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.”

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-04-004R Page 44 of 108

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



(&~

\_/’ RF Test Report

Report No.: R2004H0074-R1V1

Test Results
BT UHD Normal Mode
Hopping On

BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2404

Agilert Sgectrum Analyzer - Serpt 4

Center Freq 2,400000000 GHz Mg Type: Lag-Pur
" Trig: Fres Run Aegiieb> 1000
* #Aman: 40 4B

Ref 23.00 dBm

[Center 2.40000 GHz
#Res BW 100 kHz

HEttesunnnuns

UHD 2M 1/4-DQPSK CH37, Carrier frequency
(MHz): 2478

oy
Center Freq 2.483500000 GHz #org Type: LagPur
5 Trig: Fres Run A gitiedd> 0000

Ref 23.00 dBm
1

¢+

Span 20.00 MH
Sweep 1.93 ms (1001 pts)

[Center 248350 GHz

#Res BW 100 kHz FVBW 300 kHz

Dlfesunmauns s

BT UHD 2M 8DPSK, Carrier frequency
(MHz): 2404

Agilert Sgectrum Analyzer - Serpt 4

Center Freq 2,400000000 GHz
et e Trig:Fres Run
* #Aman: 40 4B

g Typa: Lag-Pur
Argield> 10030

Ref 23.00 dBm

240000 GHz
W 100 kHz

BT UHD 2M 8DPSK CH37, Carrier frequency
(MHz): 2478

Agilert Sgectrum Analyzer - Serpt 4

Center Freq 2.483500000 GHz #org Type: LagPur
P A gitiedd> 0000

Ref 23.00 dBm

248350 GHz
100 kHz FVBW 300 kHz

Dlfesunmauns s

BT UHD 4M m/4-DQPSK, Carrier frequency
(MHz): 2404

gflent Spectromm deabyoer - Syt 4

senter Freq 2.400000000 G - e Fos .n:ﬂn:npc.:
L BAsten: 40 4B

Ref 23.00 dBm

Senter 240000 GHz
‘Res BW 100 kHz

#VBW 300 kHz

ElleSteasvannwns

BT UHD 4M 1/4-DQPSK, Carrier frequency
(MHz): 2476

gflent Spectromm deabyoer - Syt 4

senter F 483500000 GHz Avg Typa: Le
enter Freg 2483500000 " ., M
1Pl = #Azen: 40 48

Ref 23.00 dBm
1

L

Senter 248350 GHz
‘Res BW 100 kHz

#VBW 300 kHz
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BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2404

Agilert Sgectrum Analyzer - Serpt 4

Center Freq 2,400000000 GHz

g Typa: Lag-Pur
Argield> 10030

Ref 23.00 dBm

40000 GHz Span 20.00 MH.
100 kHz FVBW 300 kHz 1.93 ms (1001 pts)

BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2478

Agilert Sgectrum Analyzer - Serpt 4

 2.483500000 GHz g Type: Lag Pur

Ref 23.00 dBm
..‘ ¥

248350 GHz
W 100 kHz FVBW 300 kHz

(MHz): 2404

Center Frag 2.400000000 GHz Awg Type: Log Pwr
Trig: Free Run AvgiHold:>100/900

Wk P
[Flanlow  BARBN: 4008

Ref 30,00 dBm

[center 240000 GHz
|sRes BIN 100 kHz

#VBW 300 kHz

2404 00 GHz | $.034 dBm_
2400 00 GHz | 49233 dBm

BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2478

Agilert Sgectrum Analyzer - Serpt 4

Center Freq 2.483500000 GHz
.
1,

g Typa: Lag-Pur
" Trig: Fras Run Argield> 10030

Ref 23.00 dBm
1

Span 20.00 MH
Sweep 1.93 ms (1001 pts)

[Center 248350 GHz
#Res BW 100 kHz

FVBW 300 kHz

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-004R

Page 46 of 108

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




(&~

\_/’ RF Test Report

Report No.: R2004H0074-R1V1

Hopping Off

BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2404

Agilent Spectrum hesbyrer - Smept $4

Center Freq 2.400000000 GHz
FD:

Fams 1
IFGainch ow

Avg Typa: Log-Pwr
Trig: Fros Run AvglHeld» 1007800
#Asten: 40 dB

Ref 23.00 dBm

~ Span 15.00 MHz

#VBW 300 kHz AT ms (1001 pts)

Dlfesusmsuns B

BT UHD 2M 11/4-DQPSK CH37, Carrier
frequency (MHz): 2478

g Typa: Lag-Pur
Argield> 10030

iCenter 2483500 GHz

BW 100 kHz FVBW 300 kHz

BT UHD 2M 8DPSK, Carrier frequency
(MHz): 2404

glors Sctrum Aratyz - Seept 54
Center Freq 2.400000000 GHz Horg Typs: Log-Par

5 Trig: Fres Run A gitiedd> 0000
#Aman: 40 dB

Ref 23.00 dBm

Bpan 15.00 MH

Center 2.400000 GHz
sRe #Sweep 5.00 ms (1001 pts)

FVBW 300 kHz

Dlfesunmauns

BT UHD 2M 8DPSK CH37, Carrier frequency
(MHz): 2478

Agilert Sgectrum Analyzer - Serpt 4

[Center 248350 GHz

#Res BW 100 kHz FVBW 300 kHz

Dlfesunmauns s

BT UHD 4M 1/4-DQPSK, Carrier frequency
(MHz): 2404

R A A
Center Freq 2,400000000 GHz #org Type: LagPur

5 Trig: Fres Run A gitiedd> 0000
* #Aman: 40 4B

Ref 23.00 dBm

240000 GHz Span 20.00 MH.

FVEBW 300 kHz #Sweep 20.0 ms (1001 pts)

HEttesunnnuns

BT UHD 4M 1/4-DQPSK, Carrier frequency
(MHz): 2476

Agilert Sgectrum Analyzer - Serpt 4

Center Freq 2.483500000 GHz

Ref 23.00 dBm
3

[Center 248350 GHz
BW 100 kHz

HEttesunmnuns ®
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~__ RF Test Report
BT UHD BLE 1M GFSK, Carrier frequency BT UHD BLE 1M GFSK, Carrier frequency

(MHz): 2404 (MHz): 2478

Ref 23.00 dBm

" Span 15.00 MHz} Center 2483500 GHz ) " Span 15.00 MHz}
7 ms (1001 pts) CF #Res BW 100 kHz #VBW 300 kHz 7 m 0

BoBsoumonuns

BT UHD BLE 2M GFSK, Carrier frequency BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2404 (MHz): 2478

Center Freq 2.483500000 GHz
T

IFGainch ow

Ref 23.00 dBm

K

Ref 23.00 dBm

2483500 GHz

#VBW 300 kHz

5,791 dBm.
44,141 cBm |

fEttesvannun
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BT UHD High Power Mode
Hopping On

BT UHD 2M 1/4-DQPSK, Carrier frequency BT UHD 2M 11/4-DQPSK CH37, Carrier
(MHz): 2404 frequency (MHz): 2478

[ e tominam natom - Sorpe 1

hgilers Specirum Analyzer - vyt 34
Center Frag 2.483500000 GHz Avg Type: LogPwr
= Trig: Free Run AvgiHold:> 103105

saren: 43 dB

Center Freq 2.400000000 GHz

g Typa: Lag-Pur
" Trig: Fras Run A gt > 10030
* #Aman: 40 4B

Ref 23.00 dBm Ref 30,00 dBm

[Center 2.40000 GHz

#Res BW 100 kHz FVBW 300 kHz #VBW 300 kHz

13239 dBm_
49,460 OB

BT UHD 2M 8DPSK, Carrier frequency BT UHD 2M 8DPSK CH37, Carrier frequency
(MHz): 2404 (MHz): 2478

g Typa-L
o Trig: Fres Run Avgiold:>100108
shmen: 40 d8

‘Center Fraq 2400000000 GHz Avg Type- L
S PN Trig: Froe Run AgiHold:> 100108

IF Sasien: 43 dB

Ref 30,00 dBm

[center 248350 GHz

[center 240000 GHz = ) = ) ) Span 20.00 MHz
|sRes BIW 100 kHz #VEW 300 khz

FRes BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts){

240800 GHz| 14990 dBim_ ATADOGHz| 14242 dBm._
2AD0.00 GHz | 44.214 dBm 2483 50 GHz|___ 49,095 dBm

SE e m i cana

SE e m i cana

BT UHD 4M 1/4-DQPSK, Carrier frequency BT UHD 4M 1/4-DQPSK, Carrier frequency
(MHz): 2404 (MHz): 2476

Center Freq 2.400000000 G A Typa: Log Pwr Center Freq 2.483500000 GH: A Typa: Log Pwr
Trig: Fres Run AvgiHold->100/00 ” e W Trig: Free fun AvgiHold->100/00
sAnen: 4 dB -G sAnen: 4 dB

Ref 30,00 dBm Ref 30,00 dBm

[center 248350 GHz
#VEW 300 kz

[center 240000 GHz = ) = ) ) Span 25.00 MHz
[sRes BIW 100 kHz #VEW 300 kz Sweep 2400 ms (1001 pts)| SRS T |sRes BW 100 kHz

2412 000 GHz | 15090 dBm_ 1 1 2 111t ZAT2 000 GHz | 1404 dBm_
2400 000 GHz | -19.806 dBm L 1 L Il ZABY 500 GHz | 42829 0Bm
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BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2404

Agilent Sgctrum Analyzer - Serpt 4

er Freq 2.400000000 GHz

Ref 23.00 dBm

40000 GHz
100 kHz

Span 20.00 MH.

FVBW 300 kHz 1.93 ms (1001 pts)

BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2478

g Typa: Lag-Pur
Argield> 10030

Ref 23.00 dBm

248350 GHz

W 100 kHz FVBW 300 kHz

12.130 dBm,
43147 oBm]

BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2404

Agilent Sgctrum Analyzer - Serpt 4

Center Freq 2,400000000 GHz
i ™ Trig: Fras Roun
1 € i | #Aman: 40 dB

g Typa: Lag-Pur
Argield> 10030

Ref 23.00 dBm

Span 20.00 MH.
Sweep 1.93

[Center 2.40000 GHz
#Res BW 100 kHz

FVBW 300 kHz

BT UHD BLE 2M GFSK, Carrier frequency
(MHz): 2478

g Typa: Lag-Pur
" Trig: Fras Run Argield> 10030
[

Ref 23.00 dBm

Span 20.00 MH
Sweep 1.93 ms (1001 pts)

[Center 248350 GHz
#Res BW 100 kHz

FVBW 300 kHz
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