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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 Refer to the Original
Date of Testing: July 20, 2019 ~ August 11, 2019 and August 30, 2019~ September 2, 2019 and
October 31, 2019~ November 2, 2019

LIO-L29, LIO-L09 (Report No.: 1910H0225-R1V4) is a variant model of LIO-L29, LIO-L09 (Report
No.: R1908H0163-R11V2). There is only tested BT UHD GFSK 1M&UHD GFSK 2M for variant in
this report. Test items tested see the table below. The detailed product change description
please refers to the difference statement of LIO-L29.

Test items Original Variant
R1908H0163-R11V2 1910H0225-R1V4
Frequency Hopping System pass Add 2 PHY mode
Peak Power Output -Conducted pass Add 2 PHY mode
Occupied Bandwidth (20dB) pass Add 2 PHY mode
Frequency Separation pass Add 2 PHY mode
Time of Occupancy (Dwell Time) pass Add 2 PHY mode
Band Edge Compliance pass Add 2 PHY mode
Number of Hopping Frequency pass Add 2 PHY mode
Spurious RF Conducted Emissions pass Add 2 PHY mode
Unwanted Emissions pass pass
Conducted Emissions pass Refer to the Original
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LIO-L29, LIO-L09 (Report No.: R1908H0163-R11V2) is a variant model of LIO-L29, LIO-L09
(Report No.: R1907H0137-R11V2). Test values duplicated from Original for variant. There is
only tested BT UHD 4M 1/4-DQPSK for variant in this report. The detailed product change
description please refers to the difference statement of LIO-L29.

Note: This revised report (Report No.: R1910H0225-R1V4) supersedes and replaces the
previously issued report (Report No.: R1910H0225-R1V3). 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 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 5 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 LIO-L29, LIO-L09
SN: YDMO0119625000026
Hardware Version HL1LIONM

Software Version

10.0.0.152(C432E152R4P1)

Power Supply

Battery/AC adapter

Antenna Type

Internal Antenna

Antenna Connector

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

(Maximum Payload)

Antenna Gain -0.94 dBi
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 Type

BT UHD 2M |BT UHD 2M | BT UHD 4M | BLE 1M | BLE 2M

Max. Conducted Power

16.84 dBm

Operating Frequency Range(s)

2404-2478MHz

EUT Accessory

Battery 1

Manufacturer: HUAWEI Technologies Co., Ltd.
(Sunwoda, Murata)
Model: HB555591EEW

Battery 2

Manufacturer: HUAWEI Technologies Co., Ltd.
(Sunwoda, ATL)
Model: HB555591EEW

Battery 3

Manufacturer: HUAWEI Technologies Co., Ltd.
(SCUD)
Model: HB555591EEW

Earphone 1

Manufacturer: Jiangxi Lianchuang Hongsheng Electronic

TA Technology (Shanghai) Co., Ltd.
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Co. ,LTD

Model: MEND1632B729001

Manufacturer: Jiangxi Lianchuang Hongsheng Electronic
Earphone 2 Co. ,LTD

Model: MEND1632B729000

Manufacturer: GoerTek Inc

Earphone 3 Model: WINDY-C
e Manufacturer: Boluo County Quancheng Electronic Co.,Itd
Model: 1331-3301-6001-TC-296
Manufacturer: Foster Electric Co.,(GuangZhou)LTD.Sales Dep.
Earphone 5

Model: 618017

Note:1. The information of the EUT is declared by the manufacturer.

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

LIO-L29 is dual SIM smart phone. LIO-L09 is single SIM smart phone. The model LIO-L29 and

LIO-L09 are identical except for LIO-L09 support single SIM card which deleted by software.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 7 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 (2018) Radio Frequency Devices

ANSI C63.10 (2013)

KDB 558074 D01 15.247 Meas Guidance v05r02

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 8 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 9 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 10 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 11 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 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

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

The Test Mode for each of the following tests for BT UHD:

BT UHD BT UHD
Normal Mode High Power Mode
Peak Power Output -Conducted 0] 0]
Occupied Bandwidth (20dB)
Frequency Separation

Test Cases

Time of Occupancy (Dwell Time)

Band Edge Compliance

Number of Hopping Frequency

Oo|0O|O0|O0|O|0O

Spurious RF Conducted Emissions

Unwanted Emission -

Oo|0O|O0O|O|O|O|O|O

Conducted Emission
Note: “O”: tested.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 12 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 and Bluetooth
test set via a power splitter with a known loss. The EUT is controlled by the Bluetooth test set to
ensure max power transmission with proper modulation. The peak detector is used. RBW is set to 2
MHz; VBW is set to 6 MHz. These measurements have been tested at following channels: 0, 39, and
78.

Test Setup

FuT spiitir e

Bluetooth Test Set

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 13 of 108
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Test Results

BT UHD Normal Mode

Mode Frequency Peak Output Power Limit | Concl
(MHz) (dBm) (dBm) | usion
2404 8.92 21 PASS
BT UHD 2M 2440 10.18 21 PASS
m/4-DQPSK
2478 9.59 21 PASS
2404 9.27 21 PASS
BT UHD 2M 2440 10.58 21 PASS
8DPSK
2478 9.94 21 PASS
2404 7.60 21 PASS
BT UHD 4V 2440 8.73 21 PASS
m/4-DQPSK
2476 8.31 21 PASS
2404 6.86 21 PASS
BLE 1M 2440 7.73 21 PASS
GFSK
2478 7.60 21 PASS
2404 6.83 21 PASS
BLE 2M 2440 7.71 21 PASS
GFSK
2478 7.54 21 PASS
BT UHD High Power Mode
Mode Frequency Peak Output Power Limit | Concl
(MHz) (dBm) (dBm) | usion
2404 16.42 21 PASS
BT UHD 2M 2440 15.91 21 PASS
m/4-DQPSK
2478 13.86 21 PASS
2404 16.84 21 PASS
BT UHD 2M 2440 16.31 21 PASS
8DPSK
2478 14.30 21 PASS
2404 15.71 21 PASS
BT UHD 4V 2440 15.17 21 PASS
m/4-DQPSK
2476 13.48 21 PASS
BLE 1M 2404 15.82 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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GFSK 2440 15.03 21 PASS
2478 13.56 21 PASS
2404 15.72 21 PASS
BLE 2M 2440 14.99 21 PASS
GFSK
2478 13.53 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.
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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 and Bluetooth test set via a power splitter with a
known loss. The occupied bandwidth is measured using spectrum analyzer. RBW is set to 30kHz and
VBW is set to 100kHz on spectrum analyzer. -20dB occupied bandwidths are recorded.

Test Setup

=uT Spiiter oo

Bluetooth Test Set

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 16 of 108
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Test Results

BT UHD Normal Mode

Mode Frequency 99% 20dB
(MHz) bandwidth(kHz) | Bandwidth(kHz)
2404 2354.3 2507.0
BT UHD 2M
2440 2351.4 2508.0
mw/4-DQPSK
2478 2359.9 2609.0
2404 2343.6 2518.0
BT UHD 2M 2440 2341.6 2515.0
8DPSK
2478 2361.2 2525.0
2404 4421.6 4369.0
BT BT UHD 4M 2440 4447.0 4371.0
UHD |m/4-DQPSK
2476 4497 1 4403.0
2404 1027.1 1165.0
BLE 1M 2440 1026.0 1162.0
GFSK
2478 1026.2 1160.0
2404 2041.6 2196.0
BLE 2M 2440 2040.3 2196.0
GFSK
2478 2040.3 2194.0

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

Mode Frequency 99% 20dB
(MHz) bandwidth(kHz) | Bandwidth(kHz)
2404 2345.7 2522.0
BT UHD 2M
2440 23445 2523.0
mw/4-DQPSK
2478 2344.2 2523.0
2404 2342.2 2528.0
BT UHD 2M 2440 2342.6 2527.0
8DPSK
2478 2345.7 2530.0
2404 4595.8 4686.0
BT |BT UHD 4M
2440 4596.2 4636.0
UHD |m/4-DQPSK
2476 4597 .4 4647.0
2404 1031.4 1172.0
BLE 1M 2440 1037.9 1180.0
GFSK
2478 1034.9 1177.0
2404 2043.0 2197.0
BLE 2M 2440 2052.6 2250.0
GFSK
2478 2048.7 2216.0

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

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

=
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Center Frag 2.404000000 GHz Conner Frog; 2.
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A GainLow
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Ref 30.00 dBm___

enter 2.404 GHz

Span 4 MHz|
W 30 kHz

#VBW 100 kHx Sweep 5467 ms|

Occupied Bandwidth
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2.507 MHz

Total Power 13.5 dBm
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BT UHD 2M 8DPSK, Carrier frequency (MHz):
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3.878 kHz
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BT UHD 2M 1/4-DQPSK, Carrier frequency
(MHz): 2440

2 =
(B et toectam Seatam - Guvigoes B0

wer Frag 2.440000000 GHz Carner Freq: 2440000000 GHz

H Radio Sid New
AvgiHold:»10:10

AFGainLow Radio Dwvice: BTS

Ref 30.00 dBm___

Span 4 MHz|

#VBW 100 kHx Sweep 5467 ms|

Occupied Bandwidth

2.3514 MHz
2.463 kHz
2.508 MHz

Total Power 14.6 dBm
Transmit Freq Ermor

% of OBW Power
x dB Bandwidth

x dB

99.00 %
-20.00 d8

s

2 =
(B et toectam Seatam - Guvigoes B0

2440

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

nter Frag 2.440000000 GHz

BFGain Low

Ref 30.00 dBm___

enter 2.44 GHx
BW 30 kHz
Occupied Bandwidth
2.3416 MHz
1.650 kHz
2.515 MHz

Transmit Freq Ermor
x dB Bandwidth

s

Corner Freq: 2 440000000 GHz

H Radio Sid- New
AvgiHold:»10:10

Ragis Davice: BTS

Span 4 MHz|

#VBW 100 kHx Sweep 5467 ms|

Total Power 14.5 dBm

% of OBEW Power
x dB

99.00 %
-20.00 d8

[

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

& e
[y —r———

Center Freg 2.478000000 GHz Comar Fres: 2478000000 GHE
W Trig: Free Frun AvgiHold:>1010
SArien: 45 dB

Ref 30,00 dBm

Span 4 MHz
Sweep 5467 ms

#VEBW 100 kHz

Occupied Bandwidth

2.3599 MHz
2.099 kHz
2,609 MHz

Total Power 14.2 dBm

Transmit Freq Error % of OBW Power

xdB

99.00 %
-20.00 dB

% dB Bandwidth

[sRes BW 30 kHz

=
(B et toectam Seatam - Guvigoes B0

2478

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

:Cemer Frag 2478000000 GHz

BFGain Low

Ref 30.00 dBm

enter 2478 GHz

Occupied Bandwidth
2.3612 MHz

-3.473 kHz
2.525 MHz

Transmit Freq Ermor
x dB Bandwidth

#VBW 100 kHx

GHz Radho Sut Nems
AvgiHold:»10:10
Radio Device: BTS

Span 4 MHz|
Sweep 5467 ms

Total Power 14.3 dBm

% of OBEW Power
x dB

99.00 %
-20.00 d8
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Report No.: R1910H0225-R1V4

BT UHD 4M Tr/4 DQPSK , Carrier frequency (MHz) 2404

Camer Frag 2.404000000 GHz Carner Freq: 2404000000 GHz Rade Em Mm
= : Trig: Free Run AvgiHold:>1010

MFGainlow | SAmen: 40 dB

Ref 30.00 dBm _

Center 2404 GHz

Span 10 MHz,
FJF«\ BW 30 kHz

#VBW 100 kHx Sweep 106 ms

Occupied Bandwidth Total Power 12.0 dBm
4.4216 MHz

Transmit Freq Ermor 13.786 kHz % of OBW Power 90.00 %
x dB Bandwidth 4.369 MHz x dB -20.00 dB

sener Freq: 2840000000 G Radio Sid Home
W Trig: Free Fiun w1010
ainlow ©_SAtien: 40 dB

Ref 30.00 dBm _

[Center 2.44 GHz Span 10 MHz

Sweep 106 ms

lsRes BW 30 kHz

#VBW 100 kHx

Occupied Bandwidth Total Power 13.2 dBm
4.4470 MHz

Transmit Freq Ermor -2.516 kHz % of OBW Power 90.00 %
x dB Bandwidth 4.371 MHz x dB -20.00 dB

Ref 30.00 dBm_

‘Center 2476 GHz

Span 10 MHz,
FJF«\ BW 30 kHz

#VBW 100 kHx Sweep 106 ms

Occupied Bandwidth Total Power 12.8 dBm
4.4971 MHz

Transmit Freq Ermor -29.501 kHz % of OBW Power 90.00 %
x dB Bandwidth 4.403 MHz x dB -20.00 dB

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

Report No.: R1910H0225-R1V4

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

r e
=T

Canter Freq: 2404500000 Gz Radio Sid: None

Center Freq 2.404000000 GHz
Trig: Fres Run Avgiiekd > 1010

MFGainiow | SAmen: 40 i Radis Davice: BTS

Ref 30.00 dBm

| St

Center 2404 GHz ) ) Span 3 MHz |
W#Res BW 30 kHz Sweep 3.2 ms
Occupied Bandwidth Total Power
1.0271 MHz
Transmit Freq Error 9.600 kHz % of OBW Power 99.00 %
x dB Bandwidth 1,165 MHz xdB -20.00 dB

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

Radio Sid: Norw

Center Freq 2.404000000 GHz Cartter Freg: 2404000000 GHx
Trig: Fres Run AvglHold:> 1010

* mAsten: 43 4B Radio Device: BTS

Ref 30.00 dBm

N Span 4 MHz,

enter 2404 GHz
R Sweep 4.267 ms}

FRes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 13.0 dBm
2.0416 MHz

Transmit Freq Emror 20.256 kHz % of OBW Power 99.00 %
% dB Bandwidth 2.196 MHz xdB -20.00 dB

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

i e
=T

Canter Freq: 2440000000 Gz Radio 510 None

Center Freq 2.440000000 GHz
Trig: Free Run Avgiioke > 1010

R Dwvice: BTS

Ref 30.00 dBm

Center 244 GHz - ) Span 3 MHz |
lsRes BW 30 kHz Sweep 3.2 ms
Occupied Bandwidth Total Power
1.0260 MHz
Transmit Freq Error B.646 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.162 MHz xdB -20.00 dB

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

Center Freq 2.440000000 GHz Certter Freg: 2430000000 GHx Radic =
Trig: Fres Run AvglHold:> 1010

* mAsten: 43 4B Radio Device: BTS

Ref 30.00 dBm

N Span 4 MHz,

enter 244 GHz
R %‘!ep 4.267 ms

FRes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 14.0 dBm
2.0403 MHz

Transmit Freq Emor 18,405 kHz % of OBW Power 99,00 %
% dB Bandwidth 2.196 MHz xdB -20.00 dB

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

r o
B et prram sty Cr e
18:1137 4 w1, 2920
er Freq 2.478000000 GHz ‘Cancer Freq: 24TBO00000 GMz Radx 51d° None
Trig: Fres Run Avghole>1010

MFGainiow | SAmen: 40 i Radis Davice: BTS

Ref 30.00 dBm

Span 3 MHz |
Sweep 3.2ms

Occupled Bandwidth Total Power

1.0262 MHz
Transmit Freq Error B.644 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.160 MHz xdB -20.00 dB

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

Coenee Freg: 24THI0D000 GHE Radio S1d: Nocw
Trig: Fres Run AvgiHold> 1010
sarnen: 43 B Radio Devics: BTS

Center Freq 2.478000000 GHz

Ref 30.00 dBm

N Span 4 MHz,
Sweep 4.267 ms|

enter 2478 GHz
#Res BW 30 kHz

#VBW 100 kHz
Occupied Bandwidth Total Power 13.6 dBm
2.0403 MHz

Transmit Freq Emror 17.772 kHz % of OBW Power 99.00 %
% dB Bandwidth 2.194 MHz xdB -20.00 dB
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BT UHD High Power Mode

Report No.: R1910H0225-R1V4

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

Center Frag 2.404000000 GHz Conner Frog; 2.
S Trig: Free Run
saren: 43 dB

==
[ e ot matms - rcigond B

GHz Radio Sid- New
" AvgiHold:»10:10
A GainLow Radio Device: BTS

Ref 30.00 dBm___

enter 2404 GHz

F-F.n:.s BW 30 kHz #VBW 100 kHzZ

Occupied Bandwidth

2.3457 MHz
1.080 kHz
2.522 MHz

Total Power 21.5 dBm
Transmit Freq Emor

% of OBW Power
x dB Bandwidth

x dB

90.00 %
-20.00 d8

[

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

2 eraes
[ ————————

Center Freg

Coenar Frea: 2804000000 GHz Rado St Noew
W Teig: Frew Roun Avgiold>1010
sarien: 4 dB Riadio Device: BTS

Ref 30,00 dBm

Span 4 MHz
Sweep 4.267 ms|

21.6 dBm

#VEBW 100 kHz
Occupied Bandwidth

2.3422 MHz

820 Hz

2.528 MHz

Total Power

Tr Freq Emor
% dB Bandwidth

% of OBW Power

x dB -20.00 dB

BT UHD 2M 11/4-DQPSK, Carrier frequency (MHz):
2440

& e
[y —r———

Center Freg 2.440000000 GHz

Coenar Frea: 2840000000 GHz Radio S0 Novw
Trig: Free fiun Avgiold>1010

MFGainLw  SAtien: 45 dB

Radis Device: BT5

Ref 30,00 dBm

Span 4 MHz

#VEW 100 kHz Sweep 4.267 ms

Occupied Bandwidth
2.3445 MHz
-324 Hz
2.523 MHz

Total Power 20.9 dBm

T it Freq Error % of OBW Power

xdB

99.00 %
-20.00 dB

% dB Bandwidth

(13

BT UHD 2M m/4-DQPSK CH37,

2 eraes
[y — T

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

[
Center Frag

2.440000000 GHz Rado Sif Noew

Coenar Freq: 1440000000 GHz
W Trig: Free Frun AvgiHold:>1040
#hren: 43 dB Radio Device: 875

Ref 30,00 dBm

ter 244 GHz Span 4 MHz
% BW 30 kHz #VEW 100 kHz Sweep 4.267 ms
Occupied Bandwidth

2.3426 MHz

=3.564 kHz
2.527 MHz

Total Power 21.1 dBm

Transmit Freq Error % of OBW Power

xdB

99.00 %
-20.00 dB

% dB Bandwidth

Carrier frequency
(MHz): 2478

=
(B et toectam Seatam - Guvigees B0

GHz Radie S0 New
AvgiHold:»10:10
Radis Davice: BTS

enter 2478 GHz

[sRes BW 30 kHz

Span 4 MHz|

#VBW 100 kHx Sweep 4.267 ms|

Occupied Bandwidth

2.3442 MHz
-1.859 kHz
2.523 MHz

Total Power 19.0 dBm
Transmit Freq Ermor

% of OBW Power
x dB Bandwidth

x dB

99.00 %
-20.00 d8

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

2 eraes
[y — T

Center Freg 2.478000000 GHz Coener Frea: 2478000000 GHz Radio Su- Home
e Trig: Free Run AvgiHold- =100
B Gain Low SArien: 45 dB

Radio Device: BT

Ref 30,00 dBm

Span 4 MHz
Sweep 4.267 ms|

#VEBW 100 kHz

Occupied Bandwidth

2.3457 MHz
-5.046 kHz
2.530 MHz

Total Power 18.1 dBm

Tr Freq Emor
% dB Bandwidth

% of OBW Power
xdB

99.00
-20.00 dB
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Report No.:

R1910H0225-R1V4

BT UHD 4M Tr/4 DQPSK, Carrier frequency (MHz) 2404

Comner Freg: 2404000000 GHz Radio Sut Home
Trig: Froe Run AovgiHold:>1010

Samen: £ d8

gamer Frag 2.404000000 GHz

BFGain Low

Ref 30.00 dBm _

Center 2404 GHz

Span 10 MHz,
FJF«\ BW 30 kHz

#VBW 100 kHx Sweep 106 ms

Occupied Bandwidth Total Power 20.4 dBm

4.5958 MHz
7500 kHz % of OBW Pawer
4686MHz  xdB

99.00 %
-20.00 dB

Transmit Freq Ermor
x dB Bandwidth

sener Freq: 2840000000 G Radio Si Home
W Trig: Free Fiun w1010
ainlow ©_SAtien: 40 dB

Ref 30.00 dBm_

[Center 2.44 GHz Span 10 MHz

Sweep 106 ms

lsRes BW 30 kHz

#VBW 100 kHx

Occupied Bandwidth Total Power 20.0 dBm

4.5962 MHz
-19.947 kHz % of OBEW Power
4.636 MHz x dB

99.00 %
-20.00 dB

Transmit Freq Ermor
x dB Bandwidth

Ref 30.00 dBm_

‘Center 2476 GHz

Span 10 MHz,
FJF«\ BW 30 kHz

#VBW 100 kHx Sweep 106 ms

Occupied Bandwidth Total Power 18.2 dBm

4.5974 MHz
31976 kHz % of OBW Pawer
464TMHz  xdB

99.00 %
-20.00 dB

Transmit Freq Ermor
x dB Bandwidth
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—__/ RF Test Report

Report No.: R1910H0225-R1V4

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

" ez
(e r—y

Radio St Mons

Center Freq 2.404000000 GHz Contar Freq: 2404030000 GHE
o Trig: Free fun AvglHold: =180

o AToRn: 40 08 Radio Device: BTS

Ref 30.00 dBm

Center 2404 GHz e ) Span 3 MHz
[sRes BW 30 kHz FVBW 100 kHz Sweep 3.2 ms|

Occupied Bandwidth Total Power 21.2 dBm
1.0314 MHz

Transmit Freq Error 9.305 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.172 MHz xdB -20.00 dB

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

Radio Si: Norw

Center Freq 2.404000000 GHz Carter Freq: 2404000000 GHz
Trig: Fres Run Avg|Hold:> 1010

M Gaintom * SATEN: 40 B Radio Devics: BTS

‘Ref 30.00 dBm

icenter 2404 GHz ) ) Span 4 MHz
L’R!S BW 30 kHz #VBW 100 kHz Sweep 4.267 mo
Occupied Bandwidth Total Power 20.T7 dBm
2.0430 MHz
Transmit Freq Emror 19,140 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.197 MHz x dB =20.00 dB

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

" ez
(e r—y

Center Freq 2.440000000 GHz Cantar Freq: 2440000000 GHE Radio St Mons
o Trig: Free Run AvgiHold: = 15010

o AToRn: 40 08 Radio Device: BTS

Ref 30.00 dBm

Center 244 GHz ) ] Span 3 MHz
lsRes BW 30 kHz FVBW 100 kHz Sweep 3.2 ms|

Occupied Bandwidth Total Power 20.8 dBm
1.0379 MHz

Transmit Freq Error B.312 kHz % of OBW Power  99.00 %

x dB Bandwidth 1.180 MHz xdB -20.00 dB

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

Center Freq 2.440000000 GHz Carner Frag: 2440000000 GHz Neew
Trig: Fres Run AvglHold:> 10140

= sAmnen: 4048 Radio Device: BTS

‘Ref 30.00 dBm

icenter 2.44 GHz ) ) Span 4 MHz
L’RES BW 30 kHz #VBW 100 kHz Sweep 4.267 mo
Occupied Bandwidth Total Power 20.3 dBm
2.0526 MHz
Transmit Freq Emror 18.162 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.250 MHz x dB =20.00 dB

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

r it

[ Criugh Spmtrnem Anabn Crigd B0

‘Center Freq 2.478000000 GHz Canier Freq: 2478000000 GHE Radio St Mons
W Trig: Free un AgiHold: = 18015

o AToRn: 40 08 Radio Device: BTS

Ref 30.00 dBm

Center 2478 GHz ) ) Span 3 MHz

#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 mis|

Occupied Bandwidth Total Power 19.1 dBm

1.0349 MHz
Transmit Freq Error B.371 kHz % of OBW Power  99.00 %
x dB Bandwidth 1.177 MHz x dB -20.00 dB

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

Center Freq 2.478000000 GHz Carner Frag: 2478000000 GHz
Trig: Fres Run AvglHold:> 10140

Gt * BTSN 40 6B

‘Ref 30.00 dBm

icenter 2478 GHz ) ) Span 4 MHz
L’R!S BW 30 kHz #VBW 100 kHz Sweep 4.267 mo
Occupied Bandwidth Total Power 18.6 dBm
2.0487 MHz
Transmit Freq Emror 16.875 kHz % of OBW Power 99.00 %
x dB Bandwidth 2.216 MHz x dB =20.00 dB
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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

The EUT was connected to the spectrum analyzer and Bluetooth test set via a power splitter with a
known loss. RBW is set to 30 kHz and VBW is set to 100 kHz on spectrum analyzer. Set EUT on
Hopping on mode.

Test setup

EUT Splitter Spectrum

Analyzer

Bluetooth Test Set

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.
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Test Results:

BT UHD Normal Mode

Carrier Carrier ..
Packet type | frequenc frequenc 20dB Limit Conclusion
= <Py quUency - | Bandwidth(kHz) |  (kHz)
(MHz) separation(kHz)
2404 1998 2507.0 1671.33 PASS
BT UHD 2M 2440 1998 2508.0 1672.00 PASS
m/4-DQPSK i i
2478 1998 2609.0 1739.33 PASS
2404 1998 2518.0 1678.67 PASS
BT UHD 2M
2440 1998 2515.0 1676.67 PASS
8DPSK
2478 1998 2525.0 1683.33 PASS
2404 4000 4369.0 2912.67 PASS
BT UHD 4M 2440 4000 4371.0 2914.00 PASS
m/4-DQPSK i i
2476 4000 4403.0 2935.33 PASS
2404 980 1165.0 776.67 PASS
BLE 1M 2440 998 1162.0 774.67 PASS
GFSK ' i
2478 1725 1160.0 773.33 PASS
2404 1998 2196.0 1464.00 PASS
BLE 2M
2440 1998 2196.0 1464.00 PASS
GFSK
2478 1998 2194.0 1462.67 PASS
Note: The limit is two-thirds of 20 dB bandwidth.
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\_/’ RF Test Report Report No.: R1910H0225-R1V4
BT UHD High Power Mode

Carrier Carrier ..
Packet type | frequenc frequenc 20dB Limit Conclusion
= <Py quency - | gandwidth(kHz) |  (kHz)
(MHz) separation(kHz)
2404 1998 2522.0 1681.33 PASS
BT UHD 2M 2440 2004 2523.0 1682.00 PASS
m/4-DQPSK i i
2478 2004 2523.0 1682.00 PASS
2404 1998 2528.0 1685.33 PASS
BT UHD 2M
2440 1998 2527.0 1684.67 PASS
8DPSK
2478 1998 2530.0 1686.67 PASS
2404 4000 4686.0 3124.00 PASS
BT UHD 4M 2440 4000 4636.0 3090.67 PASS
m/4-DQPSK i i
2476 4000 4647.0 3098.00 PASS
2404 1980 1172.0 781.33 PASS
BLE 1M 2440 1728 1180.0 786.67 PASS
GFSK ' i
2478 1695 1177.0 784.67 PASS
2404 1950 2197.0 1464.67 PASS
BLE 2M
2440 1992 2250.0 1500.00 PASS
GFSK
2478 1992 2216.0 1477.33 PASS
Note: The limit is two-thirds of 20 dB bandwidth.
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Report No.: R1910H0225-R1V4

BT UHD Normal Mode

(MHz): 2404

BT UHD 2M m/4-DQPSK, Carrier frequency

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

e

Ay Type: Log Puer
Avgl

Center Frag 2.404000000 GHz
T Trig: Free Run ovaiHaid:> 100108

F G Atien: &3 0B

Ref 30,00 dBm

[Center 2.404000 GHz Span 6,000 MHz|
Res BW 30 kHz #VEBW 100 kHz Sweep 6.333 ms (1001 pts)
Tpsnar

Center Freg|
2 404000000 GHz

(B ey ot feabioer e 52

Center Freq 2.404000000 GH: g Type: Leg-Par
i W Trig: Fres Fun AgiHold-> 100100
Amwn; &0 08

Ref 30.00 dBm

Center Freg|
2408000000 Gz

Span 6.000 MHz
FVEW 100 kHz Sweep 6.333 ms (1001 pts)

Cgnr

(MHz): 2440

BT UHD 2M 1/4-DQPSK, Carrier frequency

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

e

Center Frag 2.440000000 GHz Auvg Typa: Log-Pwr
o, Trig: Fresfun AvgiHold:> 100100
-G Anen: £0 6B

Ref 30,00 dBm

[Center 2.440000 GHz Span 6,000 MHz|
Res BW 30 kHz #VEBW 100 kHz Sweep 6.333 ms (1001 pts)

= (%

Center Freg|
2 480000000 GHE

(B ey ot feabioer e 52

Center Freq 2.440000000 GHz g Type: Leg-Par
o Trig: Fres Run Avgiald>1001100
Amwn; &0 08

Ref 30.00 dBm

Center Freg|

440000 GHz Span 6.000 MHz
30 kHz FVEW 100 kHz Sweep 6.333 ms (1001 pts)

Cgnr

BT UHD 2M m/4-DQPSK CH37, Carrier

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

e r——n

frequency (MHz): 2478

Center Frag 2478000000 GHz Auvg Typa: Log-Pwr
Vo Wie ta TTI0: Frew Run AvgiHold:> 100100
L

\Fmncow  Atien: 40 dB

Ref 30,00 dBm

r 2478000 GHz Span 6,000 MHz|
Res BW 30 kHz #VEBW 100 kHz Sweep 6.333 ms (1001 pts)

Tgman

Center Freg|
2 4TROOOCCO GHz

(B ey ot feabioer e 52

Center Freq 2.4 A Type: Log-Pwr
Avgiald>1001100

Ref 30.00 dBm

Center Freg|

Span 6.000 MHz

FVEW 100 kHz Sweep 6.333 ms (1001 pts)
Cpore
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Report No.: R1910H0225-R1V4

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

Camer Frag 2.404000000 GHz
Trig: Fres Run
Aten: £0 08

Ref 30,00 dBm

#VEW 100 kHz

Avg Type: LogPwr
AvgiHold:> 103108

Span 10,00 MHz,

sweep 10,60 ms (1001 pts)

Camer Frag 2.440000000 GHz
Trig: Fres Run
Aten: £0 08

Ref 30,00 dBm

Lenler t -l-l(l(lll(l GHz
k| #VEW 100 kHz

Ay Type: Log Puer
AvgiHold:>100/00

Span 10,00 MHz,

sweep 10,60 ms (1001 pts)

Camer Frag 2476000000 GHz
Trig: Fres Run
Aten: £0 08

Ref 30,00 dBm

Lenler 2. -ﬂ'ﬁ(lll(l GHz
W 3

#VEW 100 kHz

Ay Type: L
AvgiHold:>100/00

Span 10,00 MHz,
Sweep 10,60 ms (1001 pts)

Center Freg|
24TH000000 GHz|
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Report No.: R1910H0225-R1V4

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

g — 5 ]

Ay Type: Log Puer
AvgiHold:>100/000

Center Frag 2.404000000 GHz

" Trig: Fres Run
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2 404000000 GHz

[Center 2.404000 GHz
Res BW 30 kHz

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

Tgman

#VEBW 100 kHz

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

=T -

g Type: Lig-Prr
Avgikioid-> 100100

Canter Fre. q 2.404000000

Trig: Fres Run

Ref 30.00 dBm

Center Freg|
2408000000 Gz

[Center 2404000 GHz
Res BW 30 kHz

Span 6.000 MHz
Sweep 6.333 ms (1001 pts)

Cgnr

FVBW 100 kHz

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

g — 5 ]

Center Frag 2.440000000 GHz Mg Type: Log P
Vo Wiie ta TTIO: Frew Run AvgiHold:> 100100
G Anen: £0 0B

Ref 30,00 dBm

Center Freg|
2 480000000 GHE

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

Tgman

#VEBW 100 kHz

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

(B ey ot Srabveer e 80 -

g Type: Lig-Prr

Center Freq 2.440000000
AvgiHold-> 100100

W Trig: Fres Fun
Anwn: 40 0B

Ref 30.00 dBm

[Center 2.440000 GHz
Res BW 30 kHz

Span 6.000 MHz
Sweep 6.333 ms (1001 pts)

Cgnr

FVBW 100 kHz

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

g — 5 ]

Ay Type: Log Puer
AvgiHold:>100/000

Center Frag 2478000000 GHz

Trig: Froe fun

4 o
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2 4TROOOCCO GHz

2478000 GHz
< BW 30 kHz

Span 15.00 MHz|

#VEBW 100 kHz 15.87 ms (1001 pts)

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

(B ey ot Srabveer e 80 -

g Type: Lig-Prr

Center Freq 2.478000000 -
AvgiHold-> 100100

W Trig: Fres Fun
Anwn: 40 0B

Ref 30.00 dBm

Center Freg|

[Center 2478000 GHz
Res BW 30 kHz

Span 6.000 MHz
Sweep 6.333 ms (1001 pts)

Cgnr

FVBW 100 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
Avgl

Trig: Free Run vvaiHold:> 100000

Ref 30,00 dBm

Center Freg|

Center 2.404000 GHz Span 6,000 MHz
0 kH: #VEBW 100 kHz Sweep 6.333 ms (1001 pts)

et

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

2404

=T

Canter Fre q 2.404000000

Ref 30.00 dBm

Center 2404000 GHz
TRes BW 30 kHz

Ag Type: Leg-Par
W Trig: Fres Fun Avgibioid-> 100100
Arien: 40 18

FVEW 100 kHz Sweep 6.333 ms (1001 pts)

g

Center Freg|
2408000000 Gz

Span 6.000 MHz

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

g — 5 ]

Ay Type: L
o Trig: Fres Run AvgiHold:>100/00
Amen: 80 o8

Center Frag 2.440000000 GHz
=

Ref 30,00 dBm

Center Freg|
|| 2440000000 GHz

Center 2.440000 GHz Span 6,000 MHz
TRes BW 30 kHz #VEBW 100 kHz Sweep 6.333 ms (1001 pts)

Cgman

BT UHD 2M 8DPSK, Carrier

2440

frequency (MHz):

=T

Canter Fre q 2.440000000

Ref 30.00 dBm

Center 2.440000 GHz
FRes BW 30 kHz

Ag Type: Leg-Par
W Trig: Fres Fun Avgibioid-> 100100
Arien: 40 18

FVEW 100 kHz Sweep 6.333 ms (1001 pts)

g

Span 6.000 MHz

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

g —

Center Frag 2478000000 GHz A Type: Log Pwr
Vo e ta TTI0: Frew Run AvgiHoid:> 100100
F G e Anwn: £0 4B

Ref 30,00 dBm

Center Freg|
|| 2478000000 GHz

Center 2478000 GHz Span 6,000 MHz
TRes BW 30 kHz #VEBW 100 kHz Sweep 6.333 ms (1001 pts)

Cgman

BT UHD 2M 8DPSK CH37, Carrier frequency

(MHz): 2478

=T

Center Freq 2.478000000

Ref 30.00 dBm

Center 2478000 GHz
FRes BW 30 kHz

Ag Type: Leg-Par
W Trig: Fres Fun Avgibioid-> 100100
Arien: 40 18

AMEr1 -1,

FVEW 100 kHz Sweep 6.333 ms (1001 pts)

g

Center Freg|

Span 6.000 MHz
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BT UHD 4M 11/4-DQPSK, Carrier frequency (MHz) 2404

Camer Frag 2.404000000 GHz
Trig: Fres Run
Aten: £0 08

Ref 30,00 dBm

#VEW 100 kHz

Avg Type: LogPwr
AvgiHold:> 103108

Span 10,00 MHz,

sweep 10,60 ms (1001 pts)

Trig: Fres Run
Anen: £0 0B

Ref 30,00 dBm

Lenler t -l-l(l(lll(l GHz
k| #VEW 100 kHz

Ay Type: Log Puer
AvgiHold:>100/00

Span 10,00 MHz,

sweep 10,60 ms (1001 pts)

Trig: Fres Run
Anen: £0 0B

Ref 30,00 dBm

Lenler 2. -ﬂ'ﬁ(lll(l GHz
W 3

#VEW 100 kHz

Ay Type: L
AvgiHold:>100/00

Span 10,00 MHz,
Sweep 10,60 ms (1001 pts)

Center Freg|
24TH000000 GHz|
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BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2404

g — 5 ]

Ay Type: Log Puer
AvgiHold:>100/000

Center Frag 2.404000000 GHz

" Trig: Fres Run
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2 404000000 GHz

[Center 2.404000 GHz
Res BW 30 kHz

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

Tgman

#VEBW 100 kHz

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

=T -

g Type: Lig-Prr
Avgikioid-> 100100

Canter Fre. q 2.404000000

Trig: Fres Run

Ref 30.00 dBm

Center Freg|
2408000000 Gz

[Center 2404000 GHz
Res BW 30 kHz

Span 6.000 MHz
Sweep 6.333 ms (1001 pts)

Cgnr

FVBW 100 kHz

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

g — 5 ]

Center Frag 2.440000000 GHz Mg Type: Log P
Vo Wiie ta TTIO: Frew Run AvgiHold:> 100100
G Anen: £0 0B

Ref 30,00 dBm

Center Freg|
2 480000000 GHE

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

Tgman

#VEBW 100 kHz

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

(B ey ot Srabveer e 80 -

g Type: Lig-Prr

Center Freq 2.440000000
AvgiHold-> 100100

W Trig: Fres Fun
Anwn: 40 0B

Ref 30.00 dBm

[Center 2.440000 GHz
Res BW 30 kHz

Span 6.000 MHz
Sweep 6.333 ms (1001 pts)

Cgnr

FVBW 100 kHz

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

g — 5 ]

Ay Type: Log Puer
AvgiHold:>100/000

Center Frag 2478000000 GHz

Trig: Froe fun

4 o
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2 4TROOOCCO GHz

2478000 GHz
< BW 30 kHz

Span 15.00 MHz|

#VEBW 100 kHz 15.87 ms (1001 pts)

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

(B ey ot Srabveer e 80 -

g Type: Lig-Prr

Center Freq 2.478000000 -
AvgiHold-> 100100

Ref 30.00 dBm

Center Freg|

[Center 2478000 GHz
Res BW 30 kHz

Span 6.000 MHz
Sweep 6.333 ms (1001 pts)

Cgnr

FVBW 100 kHz
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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

The EUT was connected to the spectrum analyzer and Bluetooth test set via a power splitter with a
known loss. 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

EUT Splitter Spectrum

Analyzer

Bluetooth Test Set

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
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Test Results:
BT UHD Normal 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 0.56 71.68 400 PASS
BT UHD 2M 2440 320 0.56 71.68 400 PASS
m/4-DQPSK : :
2478 320 0.57 72.96 400 PASS
2404 320 0.40 51.20 400 PASS
BT UHD 2M 2440 320 0.40 51.20 400 PASS
8DPSK : :
2478 320 0.40 51.20 400 PASS
2404 320 0.29 37.12 400 PASS
BT UHD 4M
2440 320 0.29 37.12 400 PASS
m/4-DQPSK
2476 320 0.29 37.12 400 PASS
2404 320 2.12 271.36 400 PASS
BLE 1M
2440 320 2.13 272.64 400 PASS
GFSK
2478 320 212 271.36 400 PASS
2404 320 1.07 136.96 400 PASS
BLE 2M 2440 320 1.07 136.96 400 PASS
GFSK i i
2478 320 1.07 136.96 400 PASS
Note: Dwell time = time slot length * hop rate * 0.4s
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In AFH mode:
Carrier . . .
hop rate Time slot Dwell time Limit .
Packet type | frequency Conclusion
(1/s) length(ms) (ms) (ms)
(MHz)
2404 160 0.56 35.84 400 PASS
BT UHD 2M 2440 160 0.56 35.84 400 PASS
m/4-DQPSK : :
2478 160 0.57 36.48 400 PASS
2404 160 0.40 25.60 400 PASS
BT UHD 2M 2440 160 0.40 25.60 400 PASS
8DPSK : :
2478 160 0.40 25.60 400 PASS
2404 160 0.29 18.56 400 PASS
BT UHD 4M
2440 160 0.29 18.56 400 PASS
m/4-DQPSK
2476 160 0.29 18.56 400 PASS
2404 160 2.12 135.68 400 PASS
BLE 1M
2440 160 2.13 136.32 400 PASS
GFSK
2478 160 212 135.68 400 PASS
2404 160 1.07 68.48 400 PASS
BLE 2M 2440 160 1.07 68.48 400 PASS
GFSK i :
2478 160 1.07 68.48 400 PASS
Note: Dwell time = time slot length * hop rate * 0.4s
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BT UHD High Power Mode

In normal mode:

Carri
arrer hop rate Time slot Dwell time Limit .
Packet type | frequency Conclusion
(1/s) length(ms) (ms) (ms)
(MHz)
2404 320 0.57 72.96 400 PASS
BT UHD 2M 2440 320 0.57 72.96 400 PASS
m/4-DQPSK i :
2478 320 0.57 72.96 400 PASS
2404 320 0.39 49.92 400 PASS
BT UHD 2M 2440 320 0.39 49.92 400 PASS
8DPSK i :
2478 320 0.39 49.92 400 PASS
2404 320 0.29 37.12 400 PASS
BT UHD 4M
2440 320 0.29 37.12 400 PASS
m/4-DQPSK
2476 320 0.29 37.12 400 PASS
2404 320 2.12 271.36 400 PASS
BLE 1M
2440 320 2.13 272.64 400 PASS
GFSK
2478 320 212 271.36 400 PASS
2404 320 1.07 136.96 400 PASS
BLE 2M 2440 320 1.07 136.96 400 PASS
GFSK i i
2478 320 1.07 136.96 400 PASS
Note: Dwell time = time slot length * hop rate * 0.4s

TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 37 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.: R1910H0225-R1V4

In AFH mode:
Carrier . . .
hop rate Time slot Dwell time Limit .
Packet type | frequency Conclusion
(1/s) length(ms) (ms) (ms)
(MHz)
2404 160 0.57 36.48 400 PASS
BT UHD 2M 2440 160 0.57 36.48 400 PASS
m/4-DQPSK i :
2478 160 0.57 36.48 400 PASS
2404 160 0.39 24.96 400 PASS
BT UHD 2M 2440 160 0.39 24.96 400 PASS
8DPSK i :
2478 160 0.39 24.96 400 PASS
2404 160 0.29 18.56 400 PASS
BT UHD 4M
2440 160 0.29 18.56 400 PASS
m/4-DQPSK
2476 160 0.29 18.56 400 PASS
2404 160 2.12 135.68 400 PASS
BLE 1M
2440 160 2.13 136.32 400 PASS
GFSK
2478 160 212 135.68 400 PASS
2404 160 1.07 68.48 400 PASS
BLE 2M 2440 160 1.07 68.48 400 PASS
GFSK i :
2478 160 1.07 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

g — 5 ]

Center Frag 2.404000000 GH: Mg Type: Log-Par
P Trig: Fresfun

[t " anen: 40 08
Ref 30,00 dBm

Center Freg|
2 404000000 GHz

X:' "In’.'.l

Pardfiysie fw,'ﬂr-'-h'mﬁ‘i'i‘»l'i"'-,"'l'.w,«-pi.#n’!ﬁ'o‘*'ﬂ-’"ff-"m

Center 2.404000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10,00 ms (1001 pts)

Efyear

VEW 1.0 MHz

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

(B eyt et frabierr e 80 -

Center Freq 2.404000000 GH: g Type: Leg-Par

Ref 30.00 dBm

H,.-f_tl.-\m-w.-;y.r:4.-,w.dww'H-.a.,'.#*-."«aw.ff, LT S,

|Center 2.404000000 GHz Span 0 Hz
Res BW 1.0 MHz VEW 1.0 MHz Sweep 10.00 ms (1001 pts)

= Cgnr

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

g — 5 ]

Center Frag 2.440000000 GH: Mg Type: Log-Par

Trig: Froe fun
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2 480000000 GHE

A At A N WA

OHz

[Center 2.440000000 GHz Span
Sweep 10,00 ms (1001 pts)

Res BW 1.0 MHz VEW 1.0 MHz

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

(B eyt et frabierr e 80 -

Center Freq 2.440000000 GH: g Type: Leg-Par
Ref 30.00 dBm

Center Freg|
2440000000 GHz

R T T T "'.lslh'i"'m',ﬂJ,',-',“c-"._!nznl‘|'h’q'|"|'-:$

Span 0 Hz

VEW 1.0 MHz Sweep 10.00 ms (1001 pts)

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

Pepr— il
Center Frag 2478000000 GHz
: o Trig: Freefun
L Anen: &0 08
Ref 30.00 dBm

Center Freg|
2 4TROOOCCO GHz

PR R ST [ N o ST TR NG TR |

Center 2478000000 GHz Span 0 Hz
Res BW 1.0 MHz VEW 1.0 MHz Sweep 10,00 ms (1001 pts)

= [garan

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

(B eyt et frabierr e 80 -

Center Freq 2.478000000 GH: g Type: Leg-Par

Ref 30.00 dBm

Center Freg|

-.-w_wm.w.r-'-*.-'.nlweﬁ'.-.'w-w.-M‘.w.'.-,tHﬁq‘.-'-‘."_w.-;,'f; ety

|Center 2.478000000 GHz Span 0 Hz
Res BW 1.0 MHz VEW 1.0 MHz Sweep 10.00 ms (1001 pts)

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

Camer Frag 2.404000000 GHz
=e Trig: Fres Run
Aten: £0 08

Ref 30,00 dBm

T R e e

Center 2.404000000 GHz z
Res BW 1.0 MHz VBW 1.0 MHz Sweep 5.000 ms (1001 pts)

Camer Frag 2.440000000 GHz
Trig: Fres Run
Aten: £0 08

Ref 30,00 dBm

P PR b 2 kb

a‘:enler i.i-lll(lll(l(l(l(l GHz Span z
R VBW 1.0 MHz Sw!ep 5.000 ms (1001 pts)

Trig: Fres Run
Anen: £0 0B

Ref 30,00 dBm

"|."Fj‘k:\'|‘\"‘l*’-’f_*'v ."-1*"-*{"';".l-I'-J'.-"F-'J-"[q'}[.J hwﬁwlf.ﬂhl g 'l*fl"“F l1fr\\

Center 2476000000 GHz Span 0 Hz
Res BW 1.0 MHz VBW 1.0 MHz Sweep 5,000 ms (1001 pts)
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BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2404

g — 5 ]

Awg Type: Log P

Center Frag 2.404000000 GHz

Trig: Froe fun
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2 404000000 GHz

W‘}-hl‘l.’i.tn‘;ﬂrﬁ-lq:i .}!ﬁ’hﬁtwn.\-i.'-m.-.'liii

Center 2.404000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10,00 ms (1001 pts)

Tgman

VEW 1.0 MHz

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

=T -

g Type: Leg-Pur

Canter Fre. q 2.404000000

S Trig: Fres Run

Ref 30.00 dBm

!‘"-'r-.ﬂ,l Al ﬂd'rﬂ'ﬁ‘f,,. 4.|1 I.'t,-, e 1P e 4 ﬂ‘:’lqbwjuﬂ.“mf] v

[Center 2.404000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10.00 ms (1001 pts)

Cgnr

VEW 1.0 MHz

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

g — 5 ]

Center Frag 2.440000000 GHz Avg Type: Log-Pwr

= Trig: Fres fun
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2 480000000 GHE

;.-_'F'u'.'-J.gi1}w.w-.-mrpmm;{kﬁih”iﬁaﬂnA-'.'.ﬁ-ém.-#'-:':,*ﬂ,:mw

Center 2.440000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10,00 ms (1001 pts)

Tgman

VEW 1.0 MHz

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

(B ey ot Srabveer e 80 -

Center Freq 2.440000000 g Type: Leg-Par

S Trig: Fres Run

Ref 30.00 dBm

Center Freg|
2440000000 GHz

R A W bl

Span 0 Hz
Sweep 10.00 ms (1001 pts)

Cgnr

[Center 2.440000000 GHz

les BW 1.0 MHz VEW 1.0 MHz

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

g — 5 ]

Center Frag 2478000000 GHz
= Trig: Fres Run

Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2 4TROOOCCO GHz

ﬁ-‘#‘!‘-‘.‘ﬁfﬂl'}*'FMT"!L!'"-"rl"'-w‘d’,f'*f ,f.'ip‘r.'l'MI-.'.=yU"1I,|'M|t!P’1-1,"" i

Center 2478000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10,00 ms (1001 pts)

Tgman

VEW 1.0 MHz

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

(B ey ot Srabveer e 80 -

Center Freq 2.478000000 g Type: Leg-Par

Ref 30.00 dBm

Center Freg|

[ T e e TP T Y

[Center 2478000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10.00 ms (1001 pts)

Cgnr

VEW 1.0 MHz
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BT UHD High Power Mode

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

g — 5 ] (B ey ot Srabveer e 80 -

Center Freq 2.404000000 g Type: Leg-Par

Center Frag 2.404000000 GHz Avg Type: Log-Pwr
S Trig: Fres Run

= Trig: Free fun
Amen: 80 o8

Ref 30,00 dBm Ref 30.00 dBm

Center Freg|
| 2404000000 GHz

i‘-:*h*%'J-*-*-u!-‘;#ﬂ-‘ﬂn\-hu,-k.v.-r T T T Y PR by Sl

e‘;l;;di;‘.:‘f::g‘m" i VBW 1.0 MHz Se!l).(l(l ln::ffj‘;‘“p‘t‘::l
BT UHD 2M 1/4-DQPSK, Carrier frequency BT UHD 2M 8DPSK, Carrier frequency
(MHz): 2440 (MHz): 2440

g — 5 ] (B ey ot Srabveer e 80 -

Center 2404000000 GHz Span 0 Hz
Res BW 1.0 MHz VEW 1.0 MHz Sweep 10,00 ms (1001 pts)

g

Center Fraq 2.440000000 GHz A Typa: LogPwr Center Freq 2.440000000 GHz g Type: Log-Pwr

= Trig: Free fun
- Amen: 80 o8

Ref 30,00 dBm Ref 30.00 dBm

Center Freg|
|| 2440000000 GHz

Center Freg|
2440000000 GHz

e T e flnLr'n.-r.\nM.:'rl _l‘ﬁ'»r-:-'lt*'*'.'ul. AP M‘Jﬁrﬁ-lwf‘ﬂf-? T TR

Center 2.440000000 GHz

Span z Center 2.440000000 GHz Span 0 Hz
Res BW 1.0 MHz VBW 1.0 MHz Sweep 10,00 ms (1001 pts)

Res BW 1.0 MHz VEW 1.0 MHz Sweep 10.00 ms (1001 pts)

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

5 ] (B ey ot Srabveer e 80 ™ =

g —

Center Frag 2478000000 G Mg Type: Log-Par
= Trig: Fres Run
- Anen: £ 08

Center Freq 2.478000000 g Type: Leg-Par

Ref 30,00 dBm Ref 30.00 dBm

Center Freg|
|| 2478000000 GHz

o ) 142

Wi, o S B A fi T T R T S LU

Center 2478000000 GHz Span 0 Hz |
Res BW 1.0 MHz VBW 1.0 MHz Sweep 10,00 ms (1001 pts)

Cgman

Center 2478000000 GHz Span 0 Hz
Res BW 1.0 MHz VEW 1.0 MHz Sweep 10,00 ms (1001 pts)

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

[ e ot natom - Sorpe 1

Center Frag 2.404000000 GHz

=== Trig: Free Run
Anen: £0 0B

Ref 30,00 dBm

Yok i Ml ; ki A vty

Center 2.404000000 GHz Span 0 Hz
Res BW 1.0 MHz VBW 1.0 MHz Sweep 5,000 ms (1001 pts)

Tpsnar

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

[ e ot natom - Sorpe 1

Center Frag 2.440000000 GHz
Trig: Fres Run
Aten: £0 08

Ref 30,00 dBm

]

i

Span 0 Hz
VBW 1.0 MHz Sweep 5,000 ms (1001 pts)

Tpsnar

Center 2.440000000 GHz

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

[ e ot natom - Sorpe 1

Center Frag 2476000000 GHz
Trig: Fres Run
Aten: £0 08

Ref 30,00 dBm

) 4',‘r‘r.\E'ﬂ‘Hl.ka-ﬁ’n,"q_m}-'ra\-‘q-.'q-r.,é'r\'.'r;'l‘ '-‘-ir“'.l,m‘;«,‘-l’.'f e

Center 2476000000 GHz Span 0 Hz

Res BW 1.0 MHz VBW 1.0 MHz Sweep 5,000 ms (1001 pts)
Cgern
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BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2404

g — 5 ]

Awg Type: Log P

Center Frag 2.404000000 GHz

Trig: Froe fun
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2 404000000 GHz

P.Kp‘.l.‘;ljé,!glim,- l‘.H'I.érfl'Jﬁ_ff.l.-11!,I.'..‘1‘qr‘)’ﬂ,!I"l\'-h‘-".-.n,pv"riMJfllh',.-i-ﬂ-','!\-’

Center 2.404000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10,00 ms (1001 pts)

Tgman

VEW 1.0 MHz

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

=T -

g Type: Leg-Pur

Canter Fre. q 2.404000000

S Trig: Fres Run

Ref 30.00 dBm

Py

[Center 2.404000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10.00 ms (1001 pts)

Cgnr

VEW 1.0 MHz

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

g — 5 ]

Center Frag 2.440000000 GHz Avg Type: Log-Pwr

= Trig: Fres fun
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2 480000000 GHE

iy Wiprbhgatmi b by

Center 2.440000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10,00 ms (1001 pts)

Tgman

VEW 1.0 MHz

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

(B ey ot Srabveer e 80 -

Center Freq 2.440000000 g Type: Leg-Par

S Trig: Fres Run

Ref 30.00 dBm

Center Freg|
2440000000 GHz

e F1-{"-.'d-}'hdm.'.-Jq\wpq-,‘f'1"’-\'*’.‘ (Y ISTERTVRIT

[Center 2.440000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10.00 ms (1001 pts)

Cgnr

VEW 1.0 MHz

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

g — 5 ]

Center Frag 2478000000 GHz Avg Type: Log-Pwr

= Trig: Fres fun
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2 4TROOOCCO GHz

A AR PN v LI AT

Center 2478000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10,00 ms (1001 pts)

Tgman

VEW 1.0 MHz

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

(B ey ot Srabveer e 80 -

Center Freq 2.478000000 g Type: Leg-Par
S Trig: Fres Run

Ref 30.00 dBm

Center Freg|

s P e g L

[Center 2478000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 10.00 ms (1001 pts)

Cgnr

VEW 1.0 MHz
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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

The EUT was connected to the spectrum analyzer and Bluetooth test set via a power splitter with a
known loss. 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

=uT Spiiter oo

Bluetooth Test Set

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
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Test Results
BT UHD Normal Mode
Hopping On

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

e
Avg Type: LogPwr

e T Trig: FresRun AvgiHold:>100/103
L

Center Frag 2.400000000 GHz
eyl Anwn: £0 4B

Ref 30,00 dBm

[center 240000 GHz = ) = ) ) Span 20.00 MHz
[sRes BIW 100 kHz #VEW 300 kHz Sweep 1.933 ms (1001 pts)|

Gz | £.178 dBm_
G GHz| -49.056 GBm

= Tgeren

Center Freg|
2400000000 GHz|

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

e —ry o =
Center Freq 2.483500000 g Type: Leg-Par
o Trig: Fres Run AvgiHoid-> 100100
Amwn;: &0 08
Auto Tune,
Ref 30.00 dBm
1 Center Freg

[center 248350 GHz = = ) " Span 20.00 MHz
|sRes BIW 100 kHz 2 Sweep 1.933 ms (1001 pts)ff

ZATHO2 GHz.
2483 50 GHz .

= Tpon

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

e

Ay Type: L
e Trig: Fres fun AvgiHold:>100/000
L

Center Frag 2.400000000 GHz
T Anen: &0 08

Ref 30,00 dBm

[center 240000 GHz = ) = ) ) Span 20.00 MHz
[sRes BIW 100 kHz #VEW 300 kHz Sweep 1.933 ms (1001 pts)|

2408 00 GHz | E718 dBm_
2400 00 GHz | 46,330 GBm

| 2400000000 GHz |

= Tgeren

Center Freg|

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

(B eyt et frabierr e 80

Center Freq 2.483500000 GHz g Type: Leg-Par
ot Trig: Fres Run AvgiHoid-> 100100
Amwn;: &0 08

Ref 30.00 dBm

Center Freg|

[center 248350 GHz = = ) " Span 20.00 MHz
|sRes BIW 100 kHz Sweep 1.933 ms (1001 pts)ff

GHz. 8511 dBm_
2483 50 GHz . 48946 gBm

= Tpon

(MHz): 2404

BT UHD 4M 1/4-DQPSK, Carrier frequency

e

Center Frag 2.400000000 Gi Awg Type: Log Pwr
" o Trig: Fres Run AwgiHold:> 100100
[ Anen: &0 08

Ref 30,00 dBm

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

7589 dBm_
27917 GBm

SE e m i cana

Center Freg|
2400000000 GHz|

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

I Erraigit et fabyear - S 4 —
Center Freq 2.483500000 Ay Type: Leg-Pwr i -
o Trig: Fres Fun Awgikiold:> 1001100
Anwn: 40 d8
Auto Tune|
Rel 30.00 dBm
Center Freq|

2 483500000 GHz

[center 248350 GHz = = ) " Span 25.00 MHz
|sRes BIW 100 kHz Sweep 2.400 ms (1001 pts)ff

2AT2 000 GHz | 8070 dBm_
2483 500 GHz 47,688 dBm,

Lo e m i
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BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2404

‘Center Fraq 2400000000 GHz Avg Typw: LogPwe
o Trig: Freeun AvgiHold:> 100108
Atten: &0 dB

Ref 30,00 dBm

Span 15.00 MHz

[center 2400000 GHz
Sweep 1467 ms (1001 pts)

FRes BW 100 kHz #VEBW 300 kHz

2406 240 GHz | £.852 dBm_
2400 000 GHz | 48.155 GBm

Tgeren

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

g Type: Lag-Pwr
Y Trig: Free Fiun AvgiHiold->1001100
Amwn: 4 08

Canter Fre. q 2.483500000

Ref 30.00 dBm

Center Freg|

" Span 15.00 MHz{}

[center 2483500 GHz
k Sweep 1.467 ms (1001 pts)ff

#Res BW 100 kHz

GHa| 8534 dBm_
- 48,361 dBm

T

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

Ay Type: L
Trig: Fres fun AvgiHold:>100/00
Amen: 80 o8

Ref 30,00 dBm

Span 20.00 MHz
933 ms (1001 pts)|

[center 240000 GHz
|sRes BIN 100 kHz

#VEBW 300 kHz

2408 02 GHz | £.958 dBm_
240000 GHz | 47840 GBm

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

g Type: Lig-Pur
Trig: Free fun Avgibiold->100100
Anwn: 40 0B

Center Freq 2.483500000 GHz

Ref 30.00 dBm

Center Freg|

" Span 20.00 MHz{}

[center 248350 GHz
Sweep 1.933 ms (1001 pts)ff

FRes BW 100 kHz

GHz, §.20% dBm_
2483 50 GHz . 48,144 gBm
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Hopping Off

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

e

‘Center Fraq 2400000000 GHz Avg Type- L
W Wide Ly AwgiHold > 100000
Cton L

Trig: Free fun
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2400000000 GHz|

[center 240000 GHz

FRes BW 100 kHz #VEBW 300 kHz

00 GHz | BADE B
2400 00 GHz | 41935 GBm

= Tgeren

BT UHD 2M 1/4-DQPSK CH37, Carrier

frequency (MHz): 2478

(B eyt et frabierr e 80

g Type: Lig-Pur

Center Freq 2.483500000 GH: -
! AvgiHoid-> 100100

Ref 30.00 dBm
Center Freg|

L

" Span 20.00 MHz

[center 248350 GHz
Sweep 1.933 ms (1001 pts)ff

FRes BW 100 kHz

2 GHz. 8477 dBm._
Gz, 46,023 dBm.

= Tpon

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

e

Center Frag 2.400000000 GHz Awg Type: Log Pwr
0 P Trig: Free Run AwgiHold:> 100100
F G

Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2400000000 GHz|

Span 20.00 MHz

Center 2.4000 z
ter 2.40000 GH.
Sweep 1.933 ms (1001 pts)|

FRes BW 100 kHz #VEBW 300 kHz

2404 02 GHz.

{ B354 4
240000 GHz |

B
EFALLY -1

Lhemumem .

E

Tprn

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

e —ry - s

g Type: Lig-Pur
Avgikioid:> 100100

Auto Tune,

Center Freg|
2 4RIS0000 Gz

" Span 20.00 MHz

[center 248350 GHz
Sweep 1.933 ms (1001 pts)ff

FRes BW 100 kHz

8170 dBm_

iz
45018 6Bm|

Lo e m i

T

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

e

Ay Type: Log Puer

Center Frag 2.400000000 GHz a
AwgiHold:> 100100

i Trig: Free fun
- Amen: 80 o8

Ref 30,00 dBm

Center Freg|
2400000000 GHz|

ter 240000 GHz Span 25.00 MHz

#VEBW 300 kHz Sweep 2400 m: 1 pts)|

2404 000 GHz |

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

(B eyt et frabierr e 80

g Type: Lig-Pur

Center Freq 2.483500000 GH: -
AvgiHoid-> 100100

Ref 30.00 dBm

1 Center Freg
2 4RIS0000 Gz

¢

" Span 25.00 MHz

[center 248350 GHz
F S'ﬂeeﬂ 2400 m

les BW 100 kHz

ZATH 000 GHz |
2483 500 GHz

dBm.
45951 gBm
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BT UHD BLE 1M GFSK, Carrier frequency
(MHz): 2404

Ay Type: Log Puer

Center Frag 2.400000000 GHz a
AvgiHold:> 103105

o Trig: Fresfun
Anen: £ 4B

Ref 30,00 dBm

Span 15.00 MHz

[center 2400000 GHz
Sweep 1467 ms (1001 pts)

FRes BW 100 kHz #VEBW 300 kHz

£.202 dBm_
48,551 GBm

2408 260 GHE |
2400 000 GH |

Tgeren

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

g Type: Lig-Pur
Avgibiold->100100

Center Freq 2.483500000
o Trig: Fres Run
Amwn;: &0 08

Ref 30.00 dBm

4 Center Freg|

4

" Span 15.00 MHz{}

[center 2483500 GHz
k Sweep 1.467 ms (1001 pts)ff

#Res BW 100 kHz

§812 dBm_
48405 gBm

T

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

Ay Type: L
Trig: Free fun AvgiHold:>100/00

Amen: 80 o8

Ref 30,00 dBm

Span 20.00 MHz

[center 240000 GHz
933 ms (1001 pts)|

FRes BW 100 kHz #VEBW 300 kHz

2404 02 GHz |
240000 GHz |

£.548 dBm_
-48.066 GBm

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

g Type: Lig-Pur
Avgibiold->100100

Center Freq 2.483500000 GHz
Trig: Fres Run

= Aren: 40 08

Ref 30.00 dBm

Center Freg|
4

" Span 20.00 MHz{}

[center 248350 GHz
Sweep 1.933 ms (1001 pts)ff

FRes BW 100 kHz

ZATI GHz. §.574 dBm_
2483 50 GHz . 48,144 gBm
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BT UHD High Power Mode
Hopping On

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

‘Center Fraq 2400000000 GHz Avg Type- L
W Wide Ly AwgiHold > 100000
Cton L

Trig: Free fun
Amen: 80 o8

Ref 30,00 dBm

Center Freg|
B | 2400000000 GHz|

Span 20.00 MHz

[center 240000 GHz
Sweep 1.933 ms (1001 pts)|

FRes BW 100 kHz #VEBW 300 kHz

16.047 dBam_
4,775 dBm.

2408 00 GHz |
240000 GHz |

S m oo

Tprn

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

g Type: Lig-Pur

Center Freq 2.483500000 GHz -
! AvgiHoid-> 100100

W Trig: Fres Fun
Anwn: 40 0B

Ref 30.00 dBm

" Span 20.00 MHz

[center 248350 GHz
Sweep 1.933 ms (1001 pts)ff

FRes BW 100 kHz

GHz. 11498 dBm.
GHz| 49418 4Bm|

Lo e m o

T

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

Ay Type: Log Puer
AvgiHold:>100/000

Center Frag 2.400000000 GHz
o e Trig: Fresfun
F G Anwn: £0 4B

Ref 30,00 dBm

Center Freg|
2400000000 GHz|

Span 20.00 MHz

Center 2.4000 z
ter 2.40000 GH.
Sweep 1.933 ms (1001 pts)|

FRes BW 100 kHz #VEBW 300 kHz

2408 00 GHz.

{ 16020 dBm
2400 00 GHz |

49,487 9Bm |

Tprn

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

T —ry - s

g Type: Lig-Pur

Center Freq 2.483500000
AvgiHoid-> 100100

W Trig: Fres Fun
Amwn;: &0 08
Auto Tune,

Ref 30.00 dBm

Center Freg|
2480000000 GHz

" Span 20.00 MHz

[center 248000 GHz
Sweep 1.933 ms (1001 pts)ff

FRes BW 100 kHz

2ATA00 GHz.
2483 50 GHz .

13,504 dBm_
-22.345 gBm

T

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

e

Ay Type: Log Puer

Center Frag 2.400000000 GHz a
. Trig: Fresfun AvgiHold:>100/900

[ = Anen: 40 08
Ref 30.00 dBm

Center Freg|
2400000000 GHz|

Span 25.00 MHz
Sweep 2.400 ms (1001 pts)

[center 240000 GHz
[sRes BIW 100 kHz

#VEBW 300 kHz

15578 dBm_
-19.939 GBm

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

(B eyt et frabierr e 80

g Type: Lig-Pur
Avgikioid:> 100100

Center Freq 2.483500000
W Trig: Fres Fun
Amwn;: &0 08

Ref 30.00 dBm

t Center Freq|

" Span 25.00 MHz

[center 248350 GHz
k Sweep 2.400 ms (1001 pts)ff

#Res BW 100 kHz

13598 dBm_
47 408 gBm

2AT2 000 GHz |
2483 500 GHz
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