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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 15.247(b)(1) PASS
3 | 99% Bandwidth and 20dB Bandwidth gjiz(?s) 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: August 30, 2023 ~ May 17, 2024
Date of Sample Received: August 28, 2023

Note: PASS: The EUT complies with the essential requirements in the standard.

FAIL: The EUT does not comply with the essential requirements in the standard.
All indications of Pass/Fall in this report are opinions expressed by Eurofins TA Technology
(Shanghai) Co., Ltd. based on interpretations and/or observations of test results. Measurement
Uncertainties were not taken into account and are published for informational purposes only.

Eurofins TA Technology (Shanghai) Co., Ltd.

TA-MB-04-004R
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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 Eurofins 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)

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

A2LA (Certificate Number: 3857.01)

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

1.3 Testing Location

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

Address: Building 3, No.145, Jintang Rd, Pudong Shanghai, P.R.China
City: Shanghai

Post code: 201201

Country: P. R. China

Contact: Xu Kai

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

Fax: +86-021-50791141/2/3-8000
Website: https://www.eurofins.com/electrical-and-electronics
E-mail: Kain.Xu@cpt.eurofinscn.com
Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 4 of 93
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2 General Description

of Equipment under Test

2.1 Applicant and Manufacturer Information

Applicant

Quectel Wireless Solutions Company Limited

Applicant address

Building 5, Shanghai Business Park Phase Il (Area B), N0.1016
Tianlin Road, Minhang District, Shanghai, China, 200233

Manufacturer

Quectel Wireless Solutions Company Limited

Manufacturer address

Building 5, Shanghai Business Park Phase Il (Area B), No0.1016
Tianlin Road, Minhang District, Shanghai, China, 200233

2.2 General information

EUT Description

Model FCU760K-N

SN Conducted: E1IM23G807000071
Radiated: E1M23G807000068

Hardware Version R1.0

Software Version NA

Power Supply

External power supply

Antenna Type

Dipole Antenna

Antenna Connector

RP SMA Male (meet with the standard FCC Part 15.203
requirement)

Antenna Gain -0.1 dBi
Test Mode(s) Basic Rate Enhanced Data Rate(EDR)
. Frequency Hopping Spread Spectrum (FHSS)
Modulation Type
GFSK /4 DQPSK 8DPSK

Packet Type

) DH5 2DH5 3DH5
(Maximum Payload)
Max. Output Power 4.59 dBm

Operating Frequency Range(s)

2402-2480 MHz

Auxiliary Test Equipment

Adapter

Manufacturer: HUAWEI
Model: HW-050450C01

PC

Manufacturer: DELL
Model: INSPIRON 5493(12206714403)

Mother board

Manufacturer: Quectel Wireless Solutions Company Limited
Model: /

declared by the applicant.

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

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 5 of 93
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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 (2023) Radio Frequency Devices

ANSI C63.10-2013

Reference standard:

KDB 558074 D01 15.247 Meas Guidance v05r02

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 6 of 93
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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(qg):

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.

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 7 of 93
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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 79 hops. The principle is depicted in the figure below.

e 2 4 6 62 54 T8 1 A 75 TT
e I-__. L
i il
i 1 B
H H H
____________ I B e i
st 1 F o i
—
BT 2 A | A
s 3 L i |

i

Hop selection scheme in CONNECTION state.
Pseudorandom Frequency Hopping Sequence Table as below:
Channel: 08, 24, 40, 56, 40, 56, 72, 09, 01, 09, 33, 41, 33, 41, 65, 73, 53, 69, 06, 22, 04, 20, 36, 52,
38, 46, 70, 78, 68, 76, 21, 29, 10, 26, 42, 58, 44, 60, 76, 13, 03, 11, 35, 43, 37, 45, 69, 77, 55, 71, 08,
24,08, 24, 40, 56, 40, 48, 72,01, 72, 01, 25, 33, 12, 28, 44, 60, 42, 58, 74, 11, 05, 13, 37, 45, etc.
Each frequency used equally on the average by each transmitter.

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 8 of 93
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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.

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.

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 9 of 93
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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

Peak Power Output -Conducted DH5/2DH5/3DH5
Occupied Bandwidth (20dB) DH5/2DH5/3DH5
Frequency Separation DH5/2DH5/3DH5
Time of Occupancy (Dwell Time) DH5/2DH5/3DH5
Band Edge Compliance DH5/2DH5/3DH5
Number of Hopping Frequency DH5/2DH5/3DH5
Spurious RF Conducted Emissions DH5/2DH5/3DH5
Unwanted Emission DH5/2DH5/3DH5
Conducted Emission DH5/2DH5/3DH5

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 10 of 93
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5 Test Case Results

5.1 Peak Power Output

Ambient condition

Temperature Relative humidity Pressure

15°C ~ 35°C 20% ~ 80% 86 kPa ~ 106 kPa

Methods of Measurement

During the process of the testing, The EUT was connected to the spectrum analyzer via a RF cable
with a known loss. 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

RF cable Spectrum
Analyzer

EUT

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 <125 mW (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.

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 11 of 93
This report shall not be reproduced except in full, without the written approval of Eurofins TA Technology (Shanghai) Co., Ltd.



<% eurofins

RF Test Report Report No.: R2308A0881-R2

Test Results

Default

Default

Default

0 2402 4.59 3.56 3.92 21 PASS
39 2441 4.58 3.64 3.84 21 PASS
78 2480 4.35 3.32 3.51 21 PASS

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 12 of 93
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RF Test Report
Power 1-DH5 2402MHz

==

03:11:46PM Sep 16,2023

ALIGN AUTO |

ﬁ Keysight Spectrum Analyzer - Swept SA
RF 500 AC | CORREC

q 2.402000000 GHz

SENSE:INT] SOURCE OFF |
#Avg Type: RMS
Avg|Held: 100/100

PNO: Fast —»— 1rig: FreeRun

( R |
Center Fre
IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 2.0 MHz

IMSG

#VBW 6.0 MHz

Power 1-DH5 2441MHz

Span 10.00 MHz

Sweep 1.333 ms (10001 pts)

BE Keysight Spectrum Analyzer - Swept SA = |[-& |@
| 500 AC [ CORREC SENSE:INT] SOURCE OFF | ALIGN AUTO | 03:22:41 PM Sep 16, 2023
#Avg Type: RMS TRACE[H
TYFE

RF

Avg|Hold: 100/100

.Center req 2.441000000 GHz

«». Trig: FreeRun

PNO: Fast
#Atten: 40 dB

IFGain:Low

Ref Offset 10.66 dB
Ref 20.00 dBm

#VBW 6.0 MHz

Sweep 1.333 ms (10001 pts

STATUS
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Power 1-DH5 2480MHz

ﬁ Keysight Spectrum Analyzer - Swept SA

RF 509 AC | CORREC

( R |
Center Freq 2.480000000 GHz

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

Avg|Hold: 100/100

PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

Span 10.00 MHz

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

STATUS

Power 2-DH5 2402MHz

ﬁ Keysight Spectrum Analyzer - Swept SA ‘E”E'@
HI RE 500 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:10:04 PM Sep 16, 2023
Center Freq 2.402000000 GHz ) #Avg Type: RMS TRACE T

PNO: Fast ~—w— Trig: FreeRun Avg|Hold: 100/100 TYPE

IFGain:Low #Atten: 40 dB DeT 4

Ref Offset 10.77 dB
Ref 20.00 dBm

Center 2.402000 GHz

Span 10.00 MHz

#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG

STATUS
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Power 2-DH5 2441MHz

ﬁ Keys\ght Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

.Center Freq 2.441000000 GHz )
PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB

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

Ref Offset 10.66 dB

1LO dBldiv  Ref 20.00 dBm
og

#VBW 6.0 MHz

Sweep 1.333ms (10001 pts

STATUS

Power 2-DH5 2480MHz

ﬁ Keysight Spectrum Analyzer - Swept SA ‘E”E'@
HI RE 500 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:27:51 PM Sep 16, 2023
Center Freq 2.480000000 GHz ) #Avg Type: RMS TRACE T

PNO: Fast ~—w— Trig: FreeRun Avg|Hold: 100/100 TYPE

IFGain:Low #Atten: 40 dB DeT 4

Ref Offset 10.93 dB
Ref 20.00 dBm

#VBW 6.0 MHz

Sweep 1.333ms (10001 pts

IMSG STATUS
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Power 3-DH5 2402MHz

ﬁ Keysight Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF |

ALIGN AUTO |

( R |
Center Freq 2.402000000 GHz

PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB

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

Ref Offset 10.77 dB
Ref 20.00 dBm

#VBW 6.0 MHz

Sweep 1.333 ms (10001 pts

STATUS

Power 3-DH5 2441MHz

ﬁ Keysight Spectrum Analyzer - Swept SA ‘E”E'@
HI | RE 500 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:42:13PM Sep 16, 2023
Center Freq 2.441000000 GHz ) #Avg Type: RMS TRACE T

PNO: Fast ~—w— Trig: FreeRun Avg|Hold: 100/100 TYPE

IFGain:Low #Atten: 40 dB DeT 4

Ref Offset 10.66 dB
Ref 20.00 dBm

#VBW 6.0 MHz

Sweep 1.333 ms (10001 pts

STATUS
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Power 3-DH5 2480MHz

i Keysight Spectrum Analyzer - Swept SA E‘@@
Xl R RF 500 AC [ CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 04:48:23 PM
Center Freq 2.480000000 GHz . #Avg Type: RMS

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

IMSG STATUS
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5.2 99% Bandwidth and 20dB Bandwidth

Ambient condition

Temperature Relative humidity Pressure

15°C ~ 35°C 20% ~ 80% 86 kPa ~ 106 kPa

Method of Measurement

The EUT was connected to the spectrum analyzer via a RF cable 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

- RF cable Spectrum
U Anakyzer

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.

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 18 of 93
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Test Results

Test Mode Channel Frequency 99% 2.OdB
(MHz) bandwidth (MHz) | Bandwidth (MHz)

0 2402 0.845 0.948

DH5 39 2441 0.852 0.946

78 2480 0.840 0.941

0 2402 1.188 1.332

Bluetooth | 2DH5 39 2441 1.188 1.317

78 2480 1.193 1.334

0 2402 1.197 1.322

3DH5 39 2441 1.202 1.303

78 2480 1.196 1.308

Eurofins TA Technology (Shanghai) Co., Ltd.

TA-MB-04-004R
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1-DH5 2402MHz

u Keys\ght Spectrum Analyzer - Occupled BW

==

RF 50 AC |

CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |

03:13:25PM Sep 16,2023

Center Freq: 2.402000000 GHz
«p. Trig: FreeRun

#IFGain:Low #Atten: 40 dB

Avg|Hold: 100/100

Radio Std: None

Radio Device: BTS

Ref Offset 10.77 B

10 dBidiv Ref 30.77 dBm

#VBW 100 kHz

Total Power 10.8 dBm

Occupied Bandwidth
845.27 kHz
-11.832 kHz
947.6 kHz

% of OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Mkr1 2.4020038 GHz

Sweep 2.667 ms

1-DH5 2441MHz

o[ ]

u Keysight Spectrum Ana\yzer Occupled BW

| CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |

03:23:41 PM Sep 16, 2023

Center Freq: 2.441000000 GHz
«». Trig: FreeRun

#IFGain:Low #Atten: 40 dB

Avg|Hold: 100/100

Radio Std: None

Radio Device:BTS

Ref Offset 10.66 dB
Ref 30.66 dBm

#VBW 100 kHz

Total Power 10.6 dBm

Occupied Bandwidth

852.19 kHz
-9.801 kHz
945.7 kHz

% of OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Mkr1 2.4409682 GHz

Sweep 2.667 ms

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R

Page 20 of 93
This report shall not be reproduced except in full, without the written approval of Eurofins TA Technology (Shanghai) Co., Ltd.




<& eurofins

RF Test Report

Report No.: R2308A0881-R2

1-DH5 2480MHz

ﬁ Keysight Spectrum Analyzer - Occupied BW

==

RF 50Q AC | CORREC |

SENSE:INT| SOURCE OFF | ALIGN AUTO |

03:44:06 PM Sep 16, 2023

[ R 2
Center Freq 2.480000000 GHz

#FGain:Low

Center Freq: 2.480000000 GHz
«p. Trig: FreeRun Avg|Hold: 100/100
#Atten: 40 dB

Radio Std: None

Radio Device: BTS

Ref Offset 10.93 dB

10 dBidiv Ref 30.93 dBm

Occupied Bandwidth

840.33 kHz
-9.529 kHz
941.5 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power 10.5 dBm

% of OBW Power
x dB

99.00 %
-20.00 dB

Mkr1 2.4799706 GHz

Sweep 2.667 ms

2-DH5 2402MHz

o[ ]

ﬁ Keysight Spectrum Analyzer - Occupied BW

50Q AC |

CORREC |

SENSE:INT| SOURCE OFF | ALIGN AUTO |

04:10:15PM Sep 16,2023

#FGain:Low

Center Freq: 2.402000000 GHz
«». Trig: FreeRun Avg|Hold: 100/100
#Atten: 40 dB

Radio Std: None

Radio Device:BTS

Ref Offset 10.77 dB
Ref 30.77 dBm

Occupied Bandwidth

1.1879 MHz
-8.978 kHz
1.332 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power 7.35dBm

% of OBW Power
x dB

99.00 %
-20.00 dB

Mkr1 2.4020006 GHz

Sweep 2.667 ms

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

Report No.: R2308A0881-R2

2-DH5 2441MHz

ﬁ Keysight Spectrum Analyzer - Occupied BW

==

RF 50Q AC | CORREC |

SENSE:INT| SOURCE OFF | ALIGN AUTO |

04:22:21 PM Sep 16, 2023

[ R 2
Center Freq 2.441000000 GHz

#FGain:Low

Center Freq: 2.441000000 GHz
«p. Trig: FreeRun Avg|Hold: 100/100
#Atten: 40 dB

Radio Std: None

Radio Device: BTS

Ref Offset 10.66 ¢B

10 dBidiv Ref 30.66 dBm

Occupied Bandwidth

1.1875 MHz
-7.901 kHz
1.317 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power 7.62 dBm

% of OBW Power
x dB

99.00 %
-20.00 dB

Mkr1 2.4409896 GHz
-2.7691 dBm

Sweep 2.667 ms

2-DH5 2480MHz

o[ ]

ﬁ Keysight Spectrum Analyzer - Occupied BW

50Q AC |

CORREC |

SENSE:INT| SOURCE OFF | ALIGN AUTO |

04:28:04 PM Sep 16, 2023

#FGain:Low

Center Freq: 2.480000000 GHz
«». Trig: FreeRun Avg|Hold: 100/100
#Atten: 40 dB

Radio Std: None

Radio Device:BTS

Ref Offset 10.93 dB
Ref 30.93 dBm

Occupied Bandwidth

1.1932 MHz
-8.432 kHz
1.334 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power 6.91 dBm

% of OBW Power
x dB

99.00 %
-20.00 dB

Mkr1 2.48001 GHz

Sweep 2.667 ms

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

Report No.: R2308A0881-R2

3-DH5 2402MHz

u Keys\ght Spectrum Analyzer - Occupled BW

==

RF 50 AC |

CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |

04:35:51 PM Sep 16, 2023

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

#IFGain:Low #Atten: 40 dB

Radio Std: None

Radio Device: BTS

Ref Offset 10.77 B

10 dBidiv Ref 30.77 dBm

#VBW 100 kHz

Total Power 7.49 dBm

Occupied Bandwidth
1.1971 MHz
-10.315 kHz
1.322 MHz

% of OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Mkr1 2.4019936 GHz

Sweep 2.667 ms

3-DH5 2441MHz

o[ ]

u Keysight Spectrum Ana\yzer Occupled BW

| CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |

04:42:27 PM Sep 16, 2023

Center Freq: 2.441000000 GHz
«». Trig: FreeRun Avg|Hold: 100/100

#IFGain:Low #Atten: 40 dB

Radio Std: None

Radio Device:BTS

Ref Offset 10.66 dB
Ref 30.66 dBm

#VBW 100 kHz

Total Power 7.28 dBm

Occupied Bandwidth

1.2023 MHz
-9.566 kHz
1.303 MHz

% of OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Mkr1 2.4409954 GHz
-3.7721 dBm

Sweep 2.667 ms

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R
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RF Test Report Report No.: R2308A0881-R2
3-DH5 2480MHz

BE Keysight Spectrum Analyzer - Occupied BW E=8 =8 @
L R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:48:37 PM Sep 16, 2023
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None

«p. Trig: FreeRun Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS

Mkr1 2.4800056 GHz

Ref Offset 10.93 dB
1LO dBidiv Ref 30.93 dBm

#VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power 7.29 dBm
1.1960 MHz

Transmit Freq Error -10.412 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.308 MHz x dB -20.00 dB

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 24 of 93
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5.3 Frequency Separation

Ambient condition

Temperature Relative humidity Pressure

15°C ~ 35°C 20% ~ 80% 86 kPa ~ 106 kPa

Method of Measurement

The EUT was connected to the spectrum analyzer via a RF cable 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

RF cable Spectrum
Anahlyzer

EUT

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.

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 25 of 93
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RF Test Report

Report No.: R2308A0881-R2

Test Results:

Carrier . 20dB o
Test Carrier frequency ; Limit :
frequency : Bandwidth Conclusion
Mode separation (MHz) (MHz)
(MHz) (MHz)
2402 1.01 0.948 0.632 PASS
DH5 2441 1.05 0.946 0.631 PASS
2480 1.00 0.941 0.627 PASS
2402 1.01 1.332 0.888 PASS
2DH5 2441 0.98 1.317 0.878 PASS
2480 1.16 1.334 0.889 PASS
2402 1.06 1.322 0.881 PASS
3DH5 2441 1.05 1.303 0.869 PASS
2480 1.17 1.308 0.872 PASS

Note: The limit is two-thirds of 20 dB bandwidth.

Eurofins TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of Eurofins TA Technology (Shanghai) Co., Ltd.
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RF Test Report Report No.: R2308A0881-R2
CFS 1-DH5 2402MHz

u Keys\ght Spectrum Analyzer - Swept SA ‘E”E'@
L | RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 03:16:10PM
Center Freq 2.402500000 GHz . #Avg Type: RMS

PNO: Wide (o  Trig: FreeRun Avg|Held:>100/100

IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
1L0 gBIdIV Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 IIII]I.'I___
X N [1[f]  2402971GHz[  1795dBm] ]
| . ]
4 ] ]
5 ] I -
6 I 000 ]
7 000
8 000
9

10

L | ! | B

4 m L3

IMSG STATUS

CFS 1-DH5 2441MHz

u Keysight Spectrum Analyzer - Swept SA ‘E”E'@
[ | RE 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 03:25:30 PM Sep 16, 2023
Center Freq 2.441500000 GHz ) #Avg Type: RMS

PNO: Wide (5o  Trig: FreeRun Avg|Held:>100/100

IFGain:Low #Atten: 40 dB

Ref Offset 10.66 dB
1Lo gBIdlv Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

I N [1]F] 2 440 960 GHz 1 410 dBm
Pl N |1 f| 2.442 010 GHz 1.847 dBm

= oVWONOIOARWN

- |

| =
7}
[n]
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RF Test Report Report No.: R2308A0881-R2
CFS 1-DH5 2480MHz

u Keys\ghtSpectrum Analyzer - Swept SA ‘E”E':
! | P 500 AC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 03:55:05PM
Center Freq 2.479500000 GHz . #Avg Type: RMS

PNO: Wide (o  Trig: FreeRun Avg|Held:>100/100

IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
1L0 gBIdIV Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 IIII]I.'I___
] N [1[f]  2479962GHz|  1.425dBm] ]
| R ]
4 ] ]
5 ] I -
6 I 000 ]
7 000
8 000
9

10

L | ! | B

4 m L3

IMSG STATUS

CFS 2-DH5 2402MHz

u Keysight Spectrum Analyzer - Swept SA ‘E”E'@
[ | RE 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:15:57 PM Sep 16, 2023
Center Freq 2.402500000 GHz ) #Avg Type: RMS

PNO: Wide (5o  Trig: FreeRun Avg|Held:>100/100

IFGain:Low #Atten: 40 dB

Mkr1 2.401 990 GHz

Ref Offset 10.77 dB
Ref 20.00 dBm -3.601 dBm

o __________

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

0 N |1 f] 2 401 990 GHz 3. su1 dBm| [
Pl N |1 f| 2.402 998 GHz -3.536 dBm

= oVWONOIOARWN
m »

- |

| =
7}
[n]
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RF Test Report Report No.: R2308A0881-R2

CFS 2-DH5 2441MHz

u Keys\ghtSpectrum Analyzer - Swept SA ‘E”E':
: T 500 AC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 04:25:16 PM
Center Freq 2.441500000 GHz ) #Avg Type: RMS

PNO: Wide (o  Trig: FreeRun Avg|Held:>100/100

IFGain:Low #Atten: 40 dB

Ref Offset 10.66 dB
1L0 gBIdIV Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 IIII]I.'I___
] N [1[f]  2441980GHz[  -3.191dBm| ]
| . ]
4 ] ]
5 ] I -
6 I 000 ]
7 000
8 000
9

10

L | ! | B

4 m L3

IMSG STATUS

CFS 2-DH5 2480MHz

u Keysight Spectrum Analyzer - Swept SA ‘E”E'@
[ | RE 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:31:49 PM Sep 16, 2023
Center Freq 2.479500000 GHz ) #Avg Type: RMS

PNO: Wide (5o  Trig: FreeRun Avg|Held:>100/100

IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB Mkr1 2.478 978 GHz

Ref 20.00 dBm -6.181 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

0 N |1 f] 2 478 978 GHz 6. 1a1 dBm| [
Pl N |1 f| 2.480 139 GHz 5.271 dBm

= oVWONOIOARWN
m »

- |

| =
7}
[n]
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RF Test Report Report No.: R2308A0881-R2
CFS 3-DH5 2402MHz

BE Keysight Spectrum Analyzer - Swept SA =

50 Q

2, AC | [ SENSE:INT] SOURCE OFF | ALIGN AUTO | 04:39:02 PM
00000 #Avg Type: RMS

PNO: Wide (o  Trig: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

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

= [ sy

IMSG

CFS 3-DH5 2441MHz

ﬁ Keysight Spectrum Analyzer - Swept SA ‘E”E'@
[ | RE 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:47:07 PM Sep 16, 2023
Center Freq 2.441500000 GHz ) #Avg Type: RMS

PNO: Wide (5o  Trig: FreeRun Avg|Held:>100/100

IFGain:Low #Atten: 40 dB

Mkr1 2.441 101 GHz
Ref Offset 10.66 dB
1ngB.fdiv Rz.f 25‘.%0 dBm -5.107 dBm

N A A B

i I R I R I

B U VAP SV N N DU e S\ WSS Y
IS T N E AR MR D

FUNCTION FUNCTION WIDTH

- |

| =
7}
[n]
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RF Test Report Report No.: R2308A0881-R2
CFS 3-DH5 2480MHz

n Keys\ght Spectrum Ana\yzer Swept SA

SENSE:INT] SOURCE OFF | ALIGN AUTO |
#Avg Type: RMS
PNO: Wide (o  Trig: FreeRun Avg|Held:>100/100
IFGain:Low #Atten: 40 dB

Mkr1 2.478 978 GHz
Ref Offset 10.93 dB
1L0§IB.fd|v Rz.f 25900 dBm -3.515 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

0 N |1 f] 2 478 978 GHz 3. 515 dBm| |
2 IIIIIE_ 480151 GHz|  -2.398 dBm|
]

m »

—\-owm-—ummhw

-

| =
7]
[n]
2]
=
c
(2]
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5.4 Time of Occupancy (Dwell Time)

Ambient condition

Temperature Relative humidity Pressure

15°C ~ 35°C 20% ~ 80% 86 kPa ~ 106 kPa

Methods of Measurement

The EUT was connected to the spectrum analyzer via a RF cable with a known loss. RBW is set to
1MHz and VBW is set to 1IMHz on spectrum analyzer. The dwell time is calculated by:

Dwell time = Pulse Time * Number of Pulses in 31.6 seconds.

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

RF cable Spectrum
Anakyzer

EUT

Limits
Rule Partl15.247(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

Dwell Time DH5 U=0.70ms 2DH5 U=0.70ms 3DH5 U=0.70ms

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 32 of 93
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RF Test Report

Report No.: R2308A0881-R2

Test Results:
In normal mode:

Carrier Number of Pulse Dwell Limit
Test Mode frequency Pulses in 31.6 Time time (i) Conclusion
(MHz) seconds (ms) (ms)
2402 102 2.872 292.944 | 400 PASS
DH5 2441 108 2.872 310.176 | 400 PASS
2480 108 2.872 310.176 | 400 PASS
2402 101 2.878 290.678 | 400 PASS
2DH5 2441 101 2.878 290.678 | 400 PASS
2480 112 2.877 322.224 | 400 PASS
2402 113 2.879 325.327 | 400 PASS
3DH5 2441 92 2.88 264.960 | 400 PASS
2480 105 2.879 302.295 | 400 PASS
Note: Dwell time = Pulse Time * Number of Pulses in 31.6 seconds
Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 33 of 93
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RF Test Report

Report No.: R2308A0881-R2

Dwell 1-DH5 2402MHz One Burst

ﬁ Keysight Spectrum Analyzer - Swept SA

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

Center Freq 2.402000000 GHz Trig Delay-500.0 us #Avg Type: RMS
PNO: Fast —»— Trig: Video

IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH

=
A2 [1[¢t[(A) 2872 ms|(A £49dB] |
2 IIIZIE 498.0 us 805dBm| |

Dwell 1-DH5 2402MHz Accumulated

ﬁ Keysight Spectrum Analyzer - Swept SA

=R

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

03:15:08PM Sep 21, 2023

Center Freq 2.402000000 GHz . #Avg Type: RMS
PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

Center 2.402000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts
IMSG STATUS
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RF Test Report Report No.: R2308A0881-R2
Dwell 1-DH5 2441MHz One Burst

ﬁ Keys\ght Spectrum Analyzer - Swept SA
L | RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |
Center Freq 2.441000000 GHz Trig Delay-500.0 us #Avg Type: RMS
PNO: Fast —»— Trig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 10.66 dB
1L0 gBIdIV Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 mnnm -8.27 dB I
2 IGHENNS 498.0 s ]
3 | I ]
4 I ]
5 I I -
6 ] 000 ]
7 ] 000
8 ] 000
9 ] 00O
10 ] 0000
11 | I -
] m 3
IMSG STATUS
Dwell 1-DH5 2441MHz Accumulated
BE Keysight Spectrum Analyzer - Swept SA ‘E”E'@
R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 03:13:30PM Sep 21,2023

.Center Freq 2.441000000 GHz #Avg Type: RMS

PNO: Fast ~—w— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.66 dB
Ref 20.00 dBm

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts
IMSG STATUS
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RF Test Report Report No.: R2308A0881-R2

Dwell 1-DH5 2480MHz One Burst

ﬁ Keysight Spectrum Analyzer - Swept SA
L R | RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |
Center Freq 2.480000000 GHz Trig Delay-500.0 us #Avg Type: RMS
PNO: Fast —»— Trig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

B e N o T A N N S
TR 01 W
I

MKR MODE TRC| SCL X & FUNCTION FUNCTION WIDTH FUNCTION VALUE -
A2 [1[t|(A) 2872 ms[(A I
A F [1[t]  497.0us] ]
3 ]
4 ]
5 I -
6 000 ]
7 000
8 000
9 00O

10 0000

11 I I -

4 m L3

| =
7]
[n]
2]
=
c
(2]

Dwell 1-DH5 2480MHz Accumulated

i eysight Spectrum Analyzer - Swept =]
Keysight Analyzer - Swept SA =2 =
R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 03:16:25PM Sep 21,2023

Center Freq 2.480000000 GHz ) #Avg Type: RMS TRACETH
PNO: Fast ~—w— Trig: FreeRun Tvre
IFGain:Low #Atten: 40 dB DeT 4

Ref Offset 10.93 dB
Ref 20.00 dBm

Center 2.480000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts
IMSG STATUS
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RF Test Report Report No.: R2308A0881-R2

Dwell 2-DH5 2402MHz One Burst

ﬁ Keysight Spectrum Analyzer - Swept SA

==

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

03:17:11PM Sep 21,2023

L R |
Center Freq 2.402000000 GHz Trig Delay-500.0 us #Avg Type: RMS
PNO: Fast —»— Trig: Video

IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

M-wnwmmwwwmmmmwwn

ot b Lol ke bive s L b

9 all e A L omoq Aaleinn

L i Ul R L

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
el A2 [ 1[¢tf(d)  2878ms[(A) 0.81dB|
e F [ 1[¢t] I
3
4
5
6
7
8
9

10

11

m

1

Dwell 2-DH5 2402MHz Accumulated

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

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

03:17:45PM Sep 21,2023

.Center Freq 2.402000000 GHz #Avg Type: RMS

PNO: Fast ~—w— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

Center 2.402000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts
IMSG STATUS
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Dwell 2-DH5 2441MHz One Burst

ﬁ Keys\ght Spectrum Analyzer - Swept SA
L | RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |
Center Freq 2.441000000 GHz Trig Delay-500.0 us #Avg Type: RMS
PNO: Fast —»— Trig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 10.66 dB
1L0 gBIdIV Ref 20.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

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

A2 [1[¢[(A 2.878 ms 4 64 dB I
g F [1]¢] 497.0 us -0.45 dBm - ]
3---_ I
I I
5 [ I -
6 I 0 000000OO]
7 I - 0000O]
8 I - 0000O]
9 I - 00000O]
10 I 0 00000O]
11 [ e -
< m B
IMSG STATUS
Dwell 2-DH5 2441MHz Accumulated
BE Keysight Spectrum Analyzer - Swept SA \EHE|@
R RF 50Q AC [ CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO [ 03:18:52 PM Sep 21, 2023

#Avg Type: RMS

.Center Freq 2.441000000 GHz

PNO: Fast ~—w— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.66 dB
Ref 20.00 dBm

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts
IMSG STATUS
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Dwell 2-DH5 2480MHz One Burst

ﬁ Keysight Spectrum Analyzer - Swept SA

==

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

03:19:08PM Sep 21, 2023

Trig Delay-500.0 us #Avg Type: RMS
wp. Trig: Video

#Atten: 40 dB

( R |
Center Freq 2.480000000 GHz

PNO: Fast
IFGain:Low

Ref Offset 10.93 dB

10 dBidiv Ref 20.00 dBm
Log

MKR MODE TRC| SCL X & FUNCTION FUNCTION WIDTH FUNCTION VALUE -
A2 [1]¢[(A 2.877 ms|(A] 1.06 dB I
e F [1]¢] 498.0 us 517 dBm ]
3 I ]
4 I ]
5 I I -
6 ] 000 ]
7 ] 000
8 ] 000
9 ] 00O

10 ] 0000

1 | I -

4 m L3

IMSG STATUS

Dwell 2-DH5 2480MHz Accumulated

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

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

03:19:41 PM Sep 21, 2023

#Avg Type: RMS

.Center Freq 2.480000000 GHz

«». Trig: FreeRun
#Atten: 40 dB

PNO: Fast
IFGain:Low

Ref Offset 10.93 dB
Ref 20.00 dBm

Center 2.480000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Sweep 31.60 s (10001 pts

STATUS
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Dwell 3-DH5 2402MHz One Burst

ﬁ Keysight Spectrum Analyzer - Swept SA

==

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

03:20:21 PM Sep 21,2023

L R |
Center Freq 2.402000000 GHz Trig Delay-500.0 us #Avg Type: RMS
PNO: Fast —»— Trig: Video

IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
EggBIdiv Ref 20.00 dBm

ﬂlﬂ"ﬁlmmm_ W‘_
o bkl b A

o v Ll b A bbb sl

I N

MKR MODE TRC| SCL X & FUNCTION FUNCTION WIDTH FUNCTION VALUE -
A2 [1]¢[(A 2.879 ms|(A] -1.04 dB I
2 I ]
3 ]
4 ]
5 I -
6 000 ]
7 000
8 000
9 00O
10 0000
11 I -
] m 3
IMSG STATUS
Dwell 3-DH5 2402MHz Accumulated
ﬁ Keysight Spectrum Analyzer - Swept SA ‘E”E'@

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

03:20:54 PM Sep 21, 2023

#Avg Type: RMS

.Center Freq 2.402000000 GHz

PNO: Fast ~—w— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

Center 2.402000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts
IMSG STATUS
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Dwell 3-DH5 2441MHz One Burst

ﬁ Keysight Spectrum Analyzer - Swept SA

==

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

03:21:12PM Sep 21, 2023

Trig Delay-500.0 us
wp. Trig: Video
#Atten: 40 dB

( R |
Center Freq 2.441000000 GHz #Avg Type: RMS

PNO: Fast
IFGain:Low

Ref Offset 10.66 dB

10 dBidiv Ref 20.00 dBm
Log

MKR MODE TRC| SC X FUNCTION FUNCTION WIDTH FUNCTION VALUE -
A2 1 [¢t|(A)  280ms[(A} 42308 [ | 00000000 |
2 IENES X ]
3 ]
4 ]
5 I -
6 000 ]
7 000
8 000
9 00O

10 0000

11 I -

4 m L3

STATUS

Dwell 3-DH5 2441MHz Accumulated

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

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

03:21:45PM Sep 21,2023

.Center Freq 2.441000000 GHz

«». Trig: FreeRun
#Atten: 40 dB

PNO: Fast
IFGain:Low

#Avg Type: RMS

Ref Offset 10.66 dB
Ref 20.00 dBm

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Sweep 31.60 s (10001 pts

STATUS
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RF Test Report Report No.: R2308A0881-R2
Dwell 3-DH5 2480MHz One Burst

ﬁ Keys\ght Spectrum Analyzer - Swept SA
L | RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |
Center Freq 2.480000000 GHz Trig Delay-500.0 us #Avg Type: RMS
PNO: Fast —»— Trig: Video
IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
1L0 gBIdIV Ref 20.00 dBm

Center 2.480000000 GHz
Res BW 1.0 MHz

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

W A2 [ 1[t|(A)  2879ms[(A)  -0.87dB| I
A F [1[t]  4980us| ]
3 ]
4 ]
5 I -
6 000 ]
7 000
8 000
9 00O
10 0000
11 I I -
1 m [
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(2]

Dwell 3-DH5 2480MHz Accumulated

ﬁ Keysight Spectrum Analyzer - Swept SA ‘E”E'@
! R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 03:22:47 PM Sep 21, 2023
Center Freq 2.480000000 GHz ) #Avg Type: RMS

PNO: Fast ~—w— Trig: FreeRun

IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

Center 2.480000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (10001 pts
IMSG STATUS
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5.5 Band Edge Compliance

Ambient condition

Temperature Relative humidity Pressure

15°C ~ 35°C 20% ~ 80% 86 kPa ~ 106 kPa

Method of Measurement

The EUT was connected to the spectrum analyzer via a RF cable 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

RF cable Spectrum
Anakyzer

EUT

Limits

Rule Part 15.247(d) specifies that “In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement, provided the transmitter demonstrates compliance with the
peak conducted power limits.”

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

Hopping On

Band Edge(Hopping) 1-DH5 2402MHz Hopping Ref

BB Keysight Spectrum Analyzer - Swept SA \EHE|@
[ | RF AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO | 03:16:53 PM Sep 16, 2023
Center Freq 2.402000000 GHz . #Avg Type: RMS TRACE

P! ide —»— Trig: FreeRun Avg|Hold: 2000/2000 TYPE]
:Low #Atten: 40 dB peT |4

Ref Offset 10.77 dB
Ref 20.00 dBm

Center 2.402000 GHz Span 8.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge(Hopping) 1-DH5 2402MHz Hopping Emission

ﬁ Keys\ght Spectrum Analyzer - Swept SA
| RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |

Center Freq 2.356000000 GHz . #Avg Type: RMS
PNO: Fast —w»— Trig: FreeRun Avg|Hold: 2000/2000
IFGain:Low #Atten: 40 dB

Mkr1 2.404 9 GHz
Ref Offset 10.77 dB
1LOgB.fd|v Rfef 25900 dBm 4.053 dBm

19 Y Y S
B ==—————-—-mm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

0 N |1 f] 2 404 9 GHz 4, ns:s éem [ ! 0000000000000
Pl N [1]F] 2.400 0 GHz 39509dBm[ [ |

| N [1]f|
| N [1]f| 23746 GHz
[

3

s
= oW~ AW
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Band Edge(Hopping) 1-DH5 2480MHz Hopping Ref

ﬁ Keys\ght Spectrum Analyzer - Swept SA

| | RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |
Center Freq 2.480000000 GHz . #Avg Type: RMS
PNC: Wide —+— 1rig: FreeRun Avg|Held: 2000/2000
IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
1LO dBldiv  Ref 20.00 dBm
og

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge(Hopping) 1-DH5 2480MHz Hopping Emission

BE Keysight Spectrum Analyzer - Swept SA \EHE|@
L | RF 50Q AC [ CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO [ 03:55:59PM Sep 16,2023
Center Freq 2.526000000 GHz ) #Avg Type: RMS

PNO: Fast ~—w— Trig: FreeRun Avg|Hold: 2000/2000

IFGain:Low #Atten: 40 dB

Mkr1 2.477 0 GHz
Ref Offset 10.93 dB
1ngB.fdiv Rz.f 25‘.%0 dBm 3.751 dBm

Stop 2.57600 GHz

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

1 IIII]I]_!HIEIE ]
A N [1|f]  24835GHz| 37912dBm| | | ]
3 mﬂﬂm__
=

m

1

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R Page 45 of 93
This report shall not be reproduced except in full, without the written approval of Eurofins TA Technology (Shanghai) Co., Ltd.



<& eurofins

RF Test Report

Report No.: R2308A0881-R2

Band Edge(Hopping) 2-DH5 2402MHz Hopping Ref

ﬁ Keys\ght Spectrum Analyzer - Swept SA

5

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO

.Center Freq 2.402000000 GHz )
PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type: RMS
Avg|Held: 2000/2000

Ref Offset 10.77 dB

1LO dBldiv  Ref 20.00 dBm
og

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

STATUS

Band Edge(Hopping) 2-DH5 2402MHz Hop

ping Emission

ﬁ Keysight Spectrum Analyzer - Swept SA
[ Q

o[ ]

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO

04:17:22 PM Sep 16, 2023

.Center req 2.356000000 GHz #Avg T

«». Trig: FreeRun
#Atten: 40 dB

PNO: Fast
IFGain:Low

Avg|Hold: 2000/2000

ype: RMS

Ref Offset 10.77 dB
Ref 20.00 dBm

Stop 2.40600 GHz

MKR MODE TRC| SCL FUNCTION
I N [1[f]  24030GHz| —_
IIII]I]__
3 | N [1]f]  23900GHz|  -38.671dBm|
| £
I

FUNCTION WIDTH

FUNCTION VALUE

m

1
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Band Edge(Hopping) 2-DH5 2480MHz Hopping Ref

ﬁ Keys\ght Spectrum Analyzer - Swept SA

RF 509 AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO |

.Center Freq 2.480000000 GHz )
PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type: RMS
Avg|Held: 2000/2000

Ref Offset 10.93 dB

10 dBidiv. ~ Ref 20.00 dBm
Log

#VBW 300 kHz

Mkr1 2.476 048 GHz
-0.689 dBm

L MMJ. AL

Sweep 1.000 ms (1001 pts)

STATUS

Band Edge(Hopping) 2-DH5 2480MHz Hopping Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

RF 509 AC | CORREC

SENSE:INT| SOURCE OFF |

ALIGN AUTO | 04:32:45PM Sep 16, 2023

.Center req 2.526000000 GHz

«». Trig: FreeRun
#Atten: 40 dB

PNO: Fast
IFGain:Low

#Avg Type: RMS
Avg|Hold: 2000/2000

Ref Offset 10.93 dB
Ref 20.00 dBm

Stop 2.57600 GHz

MKR| MODE TRC| SCL Y FUNCTION

1 IIII]I.'I_!HZIEIE

I
A N [1[f]  24835GHz| -38 117dBm| | |

FUNCTION WIDTH FUNCTION VALUE

»

m

1
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Band Edge(Hopping) 3-DH5 2402MHz Hopping Ref

ﬁ Keysight Spectrum Analyzer - Swept SA
| RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO |

R [
Center Freq 2.402000000 GHz . #Avg Type: RMS
PNC: Wide —+— 1rig: FreeRun Avg|Held: 2000/2000

IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Span 8.000 MHz

IMSG STATUS

Band Edge(Hopping) 3-DH5 2402MHz Hopping Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

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

04:40:30PM Sep 16, 2023

Center Freq 2.356000000 GHz ) #Avg Type: RMS
PNO: Fast ~—w— Trig: FreeRun Avg|Hold: 2000/2000

IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

Stop 2.40600 GHz

MKR| MODE TRC| SCL X

=
d N [1[f]  24021GHz| = 0500dBm| [ |
) N [1|f]  24000GHz| -38409dBm| | |
Bl N [1]f]  23900GHz|  -38.481dBm|

| £

I

FUNCTION FUNCTION WIDTH FUNCTION VALUE

m

1
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Band Edge(Hopping) 3-DH5 2480MHz Hopping Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

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

R [
Center Freq 2.480000000 GHz . #Avg Type: RMS
PNC: Wide —+— 1rig: FreeRun Avg|Held: 2000/2000

IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Span 8.000 MHz

IMSG STATUS

Band Edge(Hopping) 3-DH5 2480MHz Hopping Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

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

04:51:59PM Sep 16, 2023

Center Freq 2.526000000 GHz ) #Avg Type: RMS
PNO: Fast ~—w— Trig: FreeRun Avg|Hold: 2000/2000

IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

Stop 2.57600 GHz

MKR| MODE TRC| SCL X

o
I N [1[f] 24760 GHz] 054dBm[ [ |
A N (1| f|  24835GHz| -39201dBm| | |

FUNCTION FUNCTION WIDTH FUNCTION VALUE

m
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Hopping Off

Band Edge 1-DH5 2402MHz No-Hopping Ref

ﬁ Keysight Spectrum Analyzer - Swept SA ‘E”E':
iXi R RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 03:12:14 PM Seplﬁ 2023
Center Freq 2.402000000 GHz . #Avg Type: RMS

PNO: Wide —w—  Trig: FreeRun Avg|Held: 100/100

IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
1LO dBldiv  Ref 20.00 dBm
og

Center 2.402000 GHz Span 8.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Band Edge 1-DH5 2402MHz No-Hopping Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

L | RF 500 AC | CORREC | ENSE:INT| SOURCE OFF | ALIGN AUTO |

Center Freq 2.356000000 GHz ) #Avg Type: RMS
PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

Gl N [1[f] 24021 GHz] 4 055 dBm [ 00|
Pl N [1]F] 2.400 0 GHz 49 598 dBm

| N [1]f|
I}IIIE 2.357 6 GHz
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RF Test Report Report No.:

R2308A0881-R2

Band Edge 1-DH5 2480MHz No-Hopping Ref

ﬁ Keys\ght Spectrum Analyzer - Swept SA

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

.Center Freq 2.480000000 GHz . #Avg Type: RMS
PNC: Wide —+— 1rig: FreeRun Avg|Held: 100/100

IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
1LO dBldiv  Ref 20.00 dBm
og

Span 8.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

Band Edge 1-DH5 2480MHz No-Hopping Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

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

03:44:15PM Sep 16, 2023

Center Freq 2.526000000 GHz ) #Avg Type: RMS
PNO: Fast ~—w— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
1ngB.fdiv Ref 20.00 dBm

Stop 2.57600 GHz

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

I N [1]F] 2 .480 0 GHz 3. 837 dm [ |
|l N [1[f] 24835 GHz] 40332dBm|[ [ |
3 [ N [1]f[  25000GHz] -39.102dBm| |

m
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Band Edge 2-DH5 2402MHz No-Hopping Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO

( R |
Center Fre

q 2.402000000 GHz )
PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

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

Ref Offset 10.77 dB

10 dBidiv. ~ Ref 20.00 dBm
Log

#VBW 300 kHz

It

Span 8.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Band Edge 2-DH5 2402MHz No-Hopping Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO

04:10:24 PM Sep 16, 2023

.Center req 2.356000000 GHz #Avg T

«». Trig: FreeRun
#Atten: 40 dB

PNO: Fast
IFGain:Low

Avg|Hold: 100/100

ype: RMS

Ref Offset 10.77 dB
Ref 20.00 dBm

Stop 2.40600 GHz

MKR| MODE TRC| SCL X Wi FUNCTION
el N [1[f] 24022 GHz] 0236dBm| [ 00|
Pl N [ 1] f| 2.400 0 GHz 40955dBm| | |
] N [1[f] 23900 GH:] 41.134 dBm
E 2.3897 GHz -37.866 dBm

FUNCTION WIDTH

FUNCTION VALUE
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.. R2308A0881-R2

Band Edge 2-DH5 2480MHz No-Hopping Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS

( R |
Center Freq 2.480000000 GHz
Avg[Hold: 100/100

PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

00 f o 'l"l".".wr Y -

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

Span 8.000 MHz

STATUS

Band Edge 2-DH5 2480MHz No-Hopping Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

04:28:13PM Sep 16, 2023

#Avg Type: RMS

.Center req 2.526000000 GHz
Avgl[Hold: 1001100

«». Trig: FreeRun
#Atten: 40 dB

PNO: Fast
IFGain:Low

Ref Offset 10.93 dB
Ref 20.00 dBm

Stop 2.57600 GHz

Mkr1 2.480 2 GHz

-0.931 dBm

MKR| MODE TRC| SCL X Y FUNCTION

I N [1]F] 2.480 2 GHz 0931dBm[ [ |
|l N [1[f] 24835 GHz] 39.181dBm| [ |
] N [1[f] 25000 GHz] -39.962dBm| |

FUNCTION WIDTH

FUNCTION VALUE
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Band Edge 3-DH5 2402MHz No-Hopping Ref

ﬁ Keys\ght Spectrum Analyzer - Swept SA

5

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO

.Center Freq 2.402000000 GHz )
PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

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

Ref Offset 10.77 dB

1LO dBldiv  Ref 20.00 dBm
og

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

STATUS

Band Edge 3-DH5 2402MHz No-Hopping Emission

ﬁ Keysight Spectrum Analyzer - Swept SA
[ Q

o[ ]

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO

04:36:00PM Sep 16, 2023

.Center req 2.356000000 GHz #Avg T

«». Trig: FreeRun
#Atten: 40 dB

PNO: Fast
IFGain:Low

Avg|Hold: 100/100

ype: RMS

Ref Offset 10.77 dB
Ref 20.00 dBm

Stop 2.40600 GHz

MKR| MODE TRC| SCL FUNCTION
el N [1[f] 24022 GHz] 0113 dBm [ 0000
Pl N [ 1] f| 2.400 0 GHz 40678dBm| | |
3 [ N [1]f[ 23900 GHz] -40.394 dBm
E 23577 GHz -36.419 dBm

FUNCTION WIDTH

FUNCTION VALUE

m

1
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RF Test Report

Report No.: R2308A0881-R2

Band Edge 3-DH5 2480MHz No-Hopping Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS

( R |
Center Freq 2.480000000 GHz
Avg[Hold: 100/100

PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB

10 dBidiv. ~ Ref 20.00 dBm
Log

-_i_- T

it
o

b r“-'r"‘.r“ﬂ“""“ “

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

Span 8.000 MHz

IMSG STATUS

Band Edge 3-DH5 2480MHz No-Hopping Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

04:48:47 PM Sep 16, 2023

#Avg Type: RMS

.Center req 2.526000000 GHz
Avgl[Hold: 1001100

«». Trig: FreeRun
#Atten: 40 dB

PNO: Fast
IFGain:Low

Ref Offset 10.93 dB
Ref 20.00 dBm

Stop 2.57600 GHz

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH

I N [1]F] 2.480 0 GHz 0942dBm|[ [ |
|l N [1[f] 24835 GHz] 40545dBm| [ |
] N [1[f] 25000 GHZ] 41.139dBm|[ |

FUNCTION VALUE

m

1
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Report No.: R2308A0881-R2

5.6 Number of hopping Frequency

Ambient condition

Temperature

Relative humidity

Pressure

15°C ~ 35°C

20% ~ 80%

86 kPa ~ 106 kPa

Method of Measurement

The EUT was connected to the spectrum analyzer via a RF cable with a known loss. RBW is set to
100kHz and VBW is set to 300kHz on spectrum analyzer. Set EUT on Hopping on mode.

Test setup

EUT

RF cable

Spectrum

Limits

Anakyzer

Rule Part 15.247(a) (1) (iii) specifies that” Frequency hopping systems in the 2400-2483.5 MHz band
shall use at least 15 channels.”

Limits

2 15 channels

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

Report No.: R2308A0881-R2

Test Results:

Test Mode Number of hopping channels conclusion
DH5 79 PASS
Bluetooth 2DH5 79 PASS
3DH5 79 PASS

Hopping No. 1-DH5 2402MHz

i Keysight Spectrum Analyzer - Swept SA

50 Q | CcorreC | SENSE:INT| SOURCE OFF | ALIGN AUTO |

( R
Center Fre

-~ Trig: FreeRun
#Atten: 40 dB

PNO: Fast
IFGain:Low

Ref Offset 10.77 dB
Ref 20.00 dBm

#Avg Type: RMS
Avg|Hold: 2000/2000

Mkr1 2.401 753 S GHz
-0.361 dBm

FUNCTION WIDTH

MKR| MODE TRC| SCL X Y FUNCTION

I N [1]F] 2.401753 5 GHz 0361dBm| |

1 m »

FUNCTION VALUE
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RF Test Report Report No.: R2308A0881-R2
Hopping No. 2-DH5 2402MHz

[T Keys\ght Spectrum Analyzer - Swept SA \EHE|@
L | RF 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO | 04:16:26 PM
Center Freq 2.441750000 GHz ) #Avg Type: RMS

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 2000/2000

IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
EggBIdiv Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 IIII]I.'I___
’d N [1[f] 24804940GHz|  4.471dBm| ]
| R ]
4 ] ]
5 ] I -
6 I 000 ]
7 000
8 000
9

10

L | ! | B

4 m L3

IMSG STATUS

Hopping No. 3-DH5 2402MHz

BE Keysight Spectrum Analyzer - Swept SA \EHE|@
L | RF 50Q AC [ CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO [ 04:39:33PM Sep 16,2023
Center Freq 2.441750000 GHz ) #Avg Type: RMS

PNO: Fast ~—w— Trig: FreeRun Avg|Hold: 2000/2000

IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

0 N |1 f] 2 401 753 5 GHz 2 428 dBm| [
Pl N |1 f| 2.480 404 0 GHz -5.932 dBm

= oVWONOIOARWN
m »

- |

| =
7}
[n]
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RF Test Report Report No.: R2308A0881-R2

5.7 Spurious RF Conducted Emissions

Ambient condition

Temperature Relative humidity Pressure

15°C ~ 35°C 20% ~ 80% 86 kPa ~ 106 kPa

Method of Measurement

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

The test is in transmitting mode.

Test setup

RF cable SFIE":UL.II'TI

EUT Anah:,.-zer

Limits

Rule Part 15.247(d) pacifies that “In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum 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.”

Test Mode | Carrier frequency (MHz) | Reference value (dBm) Limit
2402 4.20 -15.80

DH5 2441 4.06 -15.94
2480 3.37 -16.63

2402 0.62 -19.38

2DH5 2441 -0.02 -20.02
2480 -0.40 -20.40

2402 -0.12 -20.12

3DH5 2441 0.60 -19.40
2480 -0.47 -20.47

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

Frequency Uncertainty
100kHz-2GHz 0.684 dB
2GHz-26GHz 1.407 dB
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RF Test Report

Report No.: R2308A0881-R2

Test Results:
The signal beyond the limit is carrier.
TX. Spurious 1-DH5 2402MHz Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

==

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

03:12:23PM Sep 16,2023

.Center req 2.402000000 GHz #Avg Type: RMS

ide —»— Trig: FreeRun
:Low #Atten: 40 dB

Avg|Hold: 100/100

Ref Offset 10.77 dB
Ref 20.00 dBm

10 dBIdiv
Log

#VBW 300 kHz

Sweep 2.000 ms (30001 pts

Mkr1 2.402 156 50 GHz
4.204 dBm

IMSG STATUS

Tx. Spurious 1-DH5 2402MHz Emission

ﬁ Keys\ght Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

.Center Freq 13.265000000 GHz )
PNO: Fast —w»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 10110

Ref Offset 10.77 dB

10 dBidiv Ref 20.00 dBm
Log

MKR| MODE TRC

N [1]F] 2 401 7 GHz 3202 dml [ |

SCL FUNCTION FUNCTION WIDTH
Pl N [1]F] -22.785 dBm
| N [1]F] 4.8511GHz -38.358 dBm
| N [1]F] 7.237 8 GHz -36.451 dBm
IIII]E 9.677 4 GHz -37.404 dBm

s
= oW~ AW

FUNCTION VALUE

1
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RF Test Report

Report No.: R2308A0881-R2

TX. Spurious 1-DH5 2441MHz Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

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

( R |
Center Freq 2.441000000 GHz

PNO: Wide —»— 1Tl

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

g: Free Run

IFGain:Low #Atten: 40 dB

Ref Offset 10.66 dB
Ref 20.00 dBm

#VBW 300 kHz

Mkr1 2.441 164 60 GHz
4.061 dBm

Span 1.500 MHz
Sweep 2.000 ms (30001 pts

STATUS

Tx. Spurious 1-DH5 2441MHz Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

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

03:23:26 PM Sep 16, 2023

.Center req 13.265000000 GHz

PNO: Fast «#— ITi

#Avg Type: RMS
Avg|Hold: 10/10

g: Free Run

IFGain:Low #Atten: 40 dB

Ref Offset 10.66 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X

5
N [1[f] 24414 GHz] 3.199 dBm
|l N [1[f] 256141 GHz] -21.822 dBm
I N [ 1] f| 4.959 6 GHz -38.847 dBm

| £ 7.480 4 GHz -36.453 dBm
E 9.690 7 GHz -37.250 dBm

FUNCTION FUNCTION WIDTH

FUNCTION VALUE

1
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Report No.: R2308A0881-R2

TX. Spurious 1-DH5 2480MHz Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

RF 500 AC |

( R |
Center Freq 2.480000000 GHz

CORREC

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

Avg|Hold: 100/100

PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

Span 1.500 MHz

#VBW 300 kHz Sweep 2.000 ms (30001 pts

STATUS

Tx

. Spurious 1-DH5 2480MHz Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

RF 50Q AC |

CORREC

Center Freq 13.265000000 GHz

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

Avg|Hold: 10/10

03:44:49PM Sep 16,2023

«». Trig: FreeRun
#Atten: 40 dB

PNO: Fast
IFGain:Low

Ref Offset 10.93 dB

10 dBidiv Ref 20.00 dBm
Log

ii.i ks

MKR| MODE TRC

N [1]f] 24802GHz|  3311dBm| |

SEL X

A N | 1]f]

I N [ 1] f| 49384 GHz -38499dBm| |
7.482 2 GHz
9992 4 GHz

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE

]
21548dBm| | |

-35.808 dBm
-36.564 dBm

1
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Report No.:

R2308A0881-R2

TX. Spurious 2-DH5 2402MHz Ref

ﬁ Keys\ght Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS

.Center req 2.402000000 GHz
Avg[Hold: 100/100

PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB

1LO dBldiv  Ref 20.00 dBm
og

#VBW 300 kHz

Sweep 2.000 ms (30001 pts

STATUS

TX. Spurious 2-DH5 2402MHz Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

04:10:59PM Sep 16, 2023

#Avg Type: RMS

Center Freq 13.265000000 GHz
Avg|Hold: 10/10

PNO: Fast
IFGain:Low

«». Trig: FreeRun
#Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

MKR| MODE TRC

I N [1]F] 2401 7 GHz 0. nas dBm/ |
| 256291 GHz|

SEL FUNCTION FUNCTION WIDTH

]
A N | 1]f] | 20688dBm| | |
3 IIII]I]_
l]

FUNCTION Vs

ALUE

1
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Report No.: R2308A0881-R2

TX. Spurious 2-DH5 2441MHz Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF |

ALIGN AUTO |

( R |
Center Freq 2.441000000 GHz

PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

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

Ref Offset 10.66 dB
Ref 20.00 dBm

#VBW 300 kHz

Mkr1 2.440 848 15 GHz
-0.021 dBm

Sweep 2.000 ms (30001 pts

STATUS

TX. Spurious 2-DH5 2441MHz Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

RF 509 AC | CORREC SENSE:INT| SOURCE OFF |

ALIGN AUTO | 04:22:57 PM Sep 16, 2023

Center Freq 13.265000000 GHz

PNO: Fast
IFGain:Low

«». Trig: FreeRun
#Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 10/10

Ref Offset 10.66 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X Y

FUNCTION

I N [1[f]  24405GHz[  -1527dBm| |
) N 1| f]  2550B3GHz| -22.045dBm| |

FUNCTION WIDTH

I R
|
el N [1|f[ = 49261GHz| -38336dBm| | |

FUNCTION VALUE

1
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RF Test Report

Report No.: R2308A0881-R2

TX. Spurious 2-DH5 2480MHz Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF |

ALIGN AUTO |

( R |
Center Fre

q 2.480000000 GHz )
PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

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

Ref Offset 10.93 dB
Ref 20.00 dBm

#VBW 300 kHz

Sweep 2.000 ms (30001 pts

STATUS

TX. Spurious 2-DH5 2480MHz Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

RF 509 AC | CORREC SENSE:INT| SOURCE OFF |

ALIGN AUTO |

04:28:49PM Sep 16, 2023

Center Freq 13.265000000 GHz

PNO: Fast
IFGain:Low

«». Trig: FreeRun
#Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 10/10

Ref Offset 10.93 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X FUNCTION

FUNCTION WIDTH

FUNCTION VALUE

I N [1[f] 24794 GHz]

Y
-2.010 dBm

]
Pl N [ 1] f| 25.638 8 GHz 23161dBm| | |
I N [ 1] f| 4976 4GHz -37.861 dBm

7.514 0 GHz

| £
| f | 9.984 5 GHz
1

-36.466 dBm
-37.384 dBm

1
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RF Test Report Report No

.. R2308A0881-R2

TX. Spurious 3-DH5 2402MHz Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS

( R |
Center Freq 2.402000000 GHz
Avg[Hold: 100/100

PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.77 dB
Ref 20.00 dBm

#VBW 300 kHz

Sweep 2.000 ms (30001 pts

STATUS

Tx. Spurious 3-DH5 2402MHz Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

04:36:36 PM Sep 16, 2023

#Avg Type: RMS

Center Freq 13.265000000 GHz
Avg|Hold: 10/10

PNO: Fast
IFGain:Low

«». Trig: FreeRun
#Atten: 40 dB

Ref Offset 10.77 dB

10 dBidiv Ref 20.00 dBm
Log

MKR| MODE TRC

I N [1]F] 2.4017 GHz 1.645dBm|[ |
| 255965 GHz|

SEL X Y FUNCTION FUNCTION WIDTH FUNCTION

]
P N (1] f | 22713dBm|[ |
I N [ 1] f| 4.877 5 GHz -37.952dBm| |

VALUE

1
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RF Test Report

Report No.: R2308A0881-R2

TX. Spurious 3-DH5 2441MHz Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF |

ALIGN AUTO |

( R |
Center Fre

q 2.441000000 GHz )
PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

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

Ref Offset 10.66 dB
Ref 20.00 dBm

#VBW 300 kHz

Sweep 2.000 ms (30001 pts

STATUS

Tx. Spurious 3-DH5 2441MHz Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

RF 509 AC | CORREC SENSE:INT| SOURCE OFF |

ALIGN AUTO |

04:43:04 PM Sep 16, 2023

Center Freq 13.265000000 GHz

PNO: Fast
IFGain:Low

«». Trig: FreeRun
#Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 10/10

Ref Offset 10.66 dB
Ref 20.00 dBm

MKR| MODE TRC| SCL X FUNCTION

FUNCTION WIDTH

FUNCTION VALUE

N [1[f]  24414GHz

Y
-0.804 dBm

]
#d N [1|f[ 255030GHz| -22751dBm| | |

7.408 1 GHz

-36.658 dBm

I N [ 1] f| 4.899 6 GHz -38.868 dBm

| £
| f | 9.677 4 GHz
1

-37.750 dBm

1
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RF Test Report Report No

.. R2308A0881-R2

Tx. Spurious 3-DH5 2480MHz Ref

ﬁ Keysight Spectrum Analyzer - Swept SA

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

#Avg Type: RMS

( R |
Center Freq 2.480000000 GHz
Avg[Hold: 100/100

PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

#VBW 300 kHz

Sweep 2.000 ms (30001 pts

STATUS

Tx. Spurious 3-DH5 2480MHz Emission

ﬁ Keysight Spectrum Analyzer - Swept SA

o[ ]

RF 509 AC | CORREC SENSE:INT| SOURCE OFF | ALIGN AUTO |

04:49:25PM Sep 16, 2023

#Avg Type: RMS

Center Freq 13.265000000 GHz
Avg|Hold: 10/10

PNO: Fast
IFGain:Low

«». Trig: FreeRun
#Atten: 40 dB

Ref Offset 10.93 dB
Ref 20.00 dBm

MKR| MODE TRC

SEL X Y FUNCTION

s N [1[f]  24802GHz[ 4324dBm| [ |
P N (1| f|  256009GHz|  22419dBm| | |
&l N (1| f|  49270GHz|  -38.463dBm|

| f | 74187 GHz

| f]

[ ]

FUNCTION WIDTH FUNCTION

10.057 7 GHz -37.123 dBm

VALUE

1
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RF Test Report Report No.: R2308A0881-R2

5.8 Unwanted Emission

Ambient condition

Temperature Relative humidity Pressure

15°C ~ 35°C 20% ~ 80% 86 kPa ~ 106 kPa

Method of Measurement

The test set-up was made in accordance to the general provisions of ANSI C63.10. The Equipment
Under Test (EUT) was set up on a non-conductive table in the semi-anechoic chamber. The test was
performed at the distance of 3 m between the EUT and the receiving antenna. The radiated
emissions measurements were made in a typical installation configuration.

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

During the test, below 30MHz, the center of the loop shall be 1 meters; above 30MHz, the height of
receive antenna shall be moved from 1 to 4 meters, and the antenna shall be performed under
horizontal and vertical polarization. The turntable shall be rotated from 0 to 360 degrees for detecting
the maximum of radiated spurious signal level. The measurements shall be repeated with orthogonal
polarization of the test antenna. The data of cable loss and antenna factor has been calibrated in full
testing frequency range before the testing.

Set the spectrum analyzer in the following:

9kHz~150 kHz

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

150 kHz~30MHz

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

Below 1GHz

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

Above 1GHz

(a) PEAK: RBW=1MHz VBW=3MHz/ Sweep=AUTO

(b) AVERAGE: RBW=1MHz / VBW=3MHz / Sweep=AUTO

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

The dwell time per channel of the hopping signal is less than 100 ms, then the reading obtained with
the 10 Hz VBW may be further adjusted by a “duty cycle correction factor”, derived from 20log(dwell
time/100 ms), in an effort to demonstrate compliance with the 15.209 limit.

If the emission is pulsed, modify the unit for continuous operation; use the settings shown above, then
correct the reading by subtracting the peak- average correction factor, derived form the appropriate
duty cycle calculation.

This setting method can refer to KDB 558074 DO1.

This mode was measured in the following mode: EUT with cradle and EUT without cradle. The worst
emission was found in EUT with cradle mode and the worst case was recorded.

The test is in transmitting mode.
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Test setup
9kHz~ 30MHz
Loop

antenna
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o 0-:3_ Spectrum
- I <ol , J‘ Analyzer

- g L /
Gr Coaxial Cable /

ound Plane

30MHz~ 1GHz
_ ANSrdid
H, ’,/" wower
|
3m -
Tumtable : 1lm to 4m

— a:- | Spectrum
I Bm | L Analyzer

G z Coaxial Cable /

mound Plane

Above 1GHz
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—_ Hom
Anenma

3m.
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Turntable ~ i I aalyzer
\ EUT = —— "_«.
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rmr—————— =

i
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Note: Area side:2.4mX3.6m
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Limits

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

(see § 15.205(c)).”

Limit in restricted band

Frequency of emission (MHz)

Field strength(uV/m)

Field strength(dBuV/m)

0.009-0.490 2400/F(kHz) /
0.490-1.705 24000/F (kHz) /
1.705-30.0 30 /
30-88 100 40
88-216 150 435
216-960 200 46
Above960 500 54
§15.35(b)

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

Peak Limit=74dBuV/m
Average Limit=54dBuV/m
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Spurious Radiated Emissions are permitted in any of the frequency bands listed below:

MHz
0.090-0.110
10.495-0.505
2.1735-2.1905
4.125-4.128
4.17725-4.17775
4.20725-4.20775
6.2156.218
6.26775-6.26825
6.31175-6.31225
8.291-8.294
8.362-8.366
8.37625-8.38675
8.41425-8.41475
12.29-12.293
12.51975-12.52025
12.57675-12.57725

13.36-13.41

Measurement Uncertainty

MHz

16.42-16.423

16.69475-16.69525

16.80425-16.80475

25.5-25.67

37.5-38.25

73-74.6

74.8-75.2

108-121.94

123-138

149.9-150.05

156.52475-156.52525

156.7-156.9

162.0125-167.17

167.72-173.2

240-285

322-335.4

MHz

399.9-410

608-614

960-1240

1300-1427

1435-1626.5

1645.5-1646.5

1660-1710

1718.8-1722.2

2200-2300

2310-2390

2483.5-2500

2690-2900

3260-3267

3332-3339

3345.8-3358

3600-4400

GHz
4.5-5.15
5.35-5.46
7.25-7.75
8.025-8.5
9.0-9.2
9.3-9.5
10.6-12.7
13.25-13.4
14.47-14.5
15.35-16.2
17.7-21.4
22.01-23.12
23.6-24.0
31.2-31.8

36.43-36.5

o

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is

with the coverage factor k = 1.96.

Frequency Uncertainty
9KHz-30MHz 3.55dB
30MHz-200MHz 4,17 dB
200MHz-1GHz 4.84 dB
1-18GHz 4.35dB
18-26.5GHz 5.90dB
26.5GHz~40GHz 5.92dB
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Test Results:

The following graphs display the maximum values of horizontal and vertical by software.
Blue trace uses the peak detection, Green trace uses the average detection.

A symbol (98 V') in the test plot below means (dBuV/m)

Report No.: R2308A0881-R2

The signal beyond the limit is carrier.

DH5-Channel 0: Peak + Average DH5-Channel 78: Peak + Average
110 2:52;7935;);06\7[1 10 2483556250 GHz
50531dB  V/
© asoran VI © 2483875000 GHz
20 2 0805d8  V/
5w 5w
% W g w
: v ? e .
g 3 g
o o v
Frequency in MHz Frequency in MHz

The bandage was performed in all EDR mode (2DH5 and 3DH5), 3DH5 was selected as the worse
condition. The test data of the worst-case condition was recorded in this report.

3DH5-Channel 0: Peak + Average 3DH5-Channel 78: Peak + Average
Py i v
w© ¥ w© v
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Result of RE
Test result
Sweep the whole frequency band through the range from 9kHz to the 10th harmonic of the carrier,
the Emissions in the frequency band 9kHz-30MHz are more than 20dB below the limit are not
reported.

The following graphs display the maximum values of horizontal and vertical by software.
For above 1GHz, Blue trace uses the peak detection, Green trace uses the average detection.

During the test, the Radiates Emission from 30MHz to 1GHz was performed in all modes with all
channels, DH5-Channel 78 are selected as the worst condition. The test data of the worst-case
condition was recorded in this report.

A symbol (¢ ¥/} in the test plot below means (dBuV/m)

Continuous TX mode:

1201
1001
E 80+
=
= 4
il
..Z 60T FCCRE QP
T T I
3 a0 J
- I L 3
20 1% : it
0 : : —t— : : : : f —t— |
30m 50 &0 a0 100M 200 300 400 500 800 1G
Frequency in Hz
Radiates Emission from 30MHz to 1GHz
Frequency | Quasi-Peak Limit Margin | Height o Azimuth Correct
Polarization
(MHz) (dBpV/m) | (dBpV/m) (dB) (cm) (deg) Factor (dB)
32.59 21.76 40.00 18.24 122.0 \Y 204.00 17
52.92 24.47 40.00 15.53 108.0 \Y 215.00 20
159.65 25.11 43.50 18.39 204.0 H 274.00 16
200.69 23.01 43.50 20.49 122.0 H 192.00 19
396.70 27.12 46.00 18.88 189.0 \Y 260.00 24
542.16 30.38 46.00 15.62 110.0 \Y 202.00 26

Remark: 1. Correction Factor = Antenna factor + Insertion loss (cable loss + amplifier gain)
2. Margin = Limit — Quasi-Peak
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DH5-Channel O

1207
100+
> 8ot FCC RE PK[Class B)
o I
©
c 60T FCC'RE AV (Clas4 B)
% :m N S . Y - W S il i
- 40-- 'I I ‘J . ‘ 1 ‘
20T
0 : :
1G 2G 3G
Frequencyin Hz
Note: The signal beyond the limit is carrier.
Radiates Emission from 1GHz to 3GHz
1207
100+
> 8ot FCC RE PK(Cla85 B)
o I
©
c 60T FCC RE AVI(CI&§s B)
2 i ‘ 5 MWM
|
4 .‘—...-—-H-v...
e -
20T
0 : : : : : : : :
3G 5G 6 7 8 9 10G 18G
Frequencyin Hz

Radiates Emission from 3GHz to 18GHz

Eurofins TA Technology (Shanghai) Co., Ltd. TA-MB-04-004R

Page 75 of 93

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



<& eurofins

RF Test Report

Report No.: R2308A0881-R2

Frequency MaxPeak | Average Limit Margin | Meas. Time | Height Pol Azimuth | Corr.
(MHz) (dBuV/m) | (dBrV/m) | (@BprV/m)| (dB) (ms) (cm) (deg) | (dB/m)

1121.250000 44.24 --- 74.00 29.76 500.0 2000 | H 238.0 24
1125.000000 - 35.81 54.00 18.19 500.0 1000 | V 213.0 2.4
1337.750000 44.83 74.00 29.17 500.0 200.0 | H 203.0 3.6
1339.500000 33.63 54.00 20.37 500.0 100.0 | V 252.0 3.6
1589.500000 4591 --- 74.00 28.09 500.0 2000 | V 78.0 4.8
1594.750000 --- 35.14 54.00 18.86 500.0 1000 | V 309.0 4.9
1882.500000 47.18 74.00 26.82 500.0 200.0 | H 156.0 6.1
1887.250000 35.69 54.00 18.31 500.0 100.0 | H 96.0 6.1
2254.250000 47.94 --- 74.00 26.06 500.0 2000 | H 282.0 7.4
2261.750000 --- 38.09 54.00 15.91 500.0 2000 | H 215.0 7.4
2743.000000 47.75 --- 74.00 26.25 500.0 2000 | H 146.0 8.8
2743.250000 37.09 54.00 16.91 500.0 100.0 | H 0.0 8.8
7205.625000 45.93 54.00 8.07 500.0 200.0 | V 135.0 -3.2

Remark: 1. Correction Factor = Antenna factor + Insertion loss (cable loss + amplifier gain)
2. Margin = Limit -MAX Peak/ Average
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DH5-Channel 39

1207

100t

801 HCC RE PK(Class B)

ACC RE_AV(Class B)

T R, W i S —
aof” : t ‘: . . m sy

LevelindB V/
[o)]
<

0 } |
1G 2G 3G
Frequencyin Hz

Note: The signal beyond the limit is carrier.
Radiates Emission from 1GHz to 3GHz
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Frequencyin Hz
Radiates Emission from 3GHz to 18GHz
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Frequency MaxPeak | Average Limit Margin | Meas. Time | Height Pol Azimuth | Corr.
(MHz) (dBuV/m) | (dBrV/m) | (@BprV/m)| (dB) (ms) (cm) (deg) | (dB/m)

1125.000000 --- 35.68 54.00 18.32 500.0 1000 | V 212.0 24
1129.250000 44.19 ~—- 74.00 29.81 500.0 2000 | H 246.0 2.4
1349.750000 45.02 74.00 28.98 500.0 100.0 | V 29.0 3.7
1350.000000 38.30 54.00 15.70 500.0 100.0 | V 29.0 3.7
1627.250000 --- 37.41 54.00 16.59 500.0 2000 | H 291.0 5.0
1627.500000 46.30 --- 74.00 27.70 500.0 1000 | H 197.0 5.0
1997.500000 49.13 74.00 24.87 500.0 1000 | V 143.0 6.5
1999.250000 36.35 54.00 17.65 500.0 200.0 | V 119.0 6.5
2300.000000 47.78 74.00 26.22 500.0 1000 | H 57.0 7.5
2301.000000 --- 38.54 54.00 15.46 500.0 2000 | H 263.0 7.5
2737.000000 48.76 --- 74.00 25.24 500.0 2000 | H 241.0 8.8
2739.500000 37.19 54.00 16.81 500.0 100.0 | H 57.0 8.8
7321.875000 46.09 54.00 7.91 500.0 200.0 | V 132.0 -3.0

Remark: 1. Correction Factor = Antenna factor + Insertion loss (cable loss + amplifier gain)
2. Margin = Limit -MAX Peak/ Average
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DH5-Channel 78
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Note: The signal beyond the limit is carrier.
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Radiates Emission from 3GHz to 18GHz
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Frequency MaxPeak | Average Limit Margin | Meas. Time | Height Pol Azimuth | Corr.
(MHz) (dBuV/m) | (dBrV/m) | (@BprV/m)| (dB) (ms) (cm) (deg) | (dB/m)

1124.500000 44.03 --- 74.00 29.97 500.0 2000 | H 227.0 24
1125.000000 - 35.29 54.00 18.71 500.0 1000 | V 204.0 2.4
1354.000000 45.16 74.00 28.84 500.0 200.0 | H 289.0 3.7
1357.750000 33.16 54.00 20.84 500.0 1000 | H 230.0 3.7
1649.250000 45.88 --- 74.00 28.12 500.0 2000 | V 47.0 51
1653.500000 --- 36.66 54.00 17.34 500.0 1000 | H 202.0 51
1991.250000 52.68 74.00 21.32 500.0 200.0 | V 209.0 6.5
2000.000000 35.94 54.00 18.06 500.0 100.0 | V 232.0 6.5
2319.500000 --- 36.78 54.00 17.22 500.0 1000 | H 270.0 7.6
2320.000000 48.70 --- 74.00 25.30 500.0 2000 | H 261.0 7.6
2734.250000 47.92 --- 74.00 26.08 500.0 1000 | V 353.0 8.8
2734.750000 37.65 54.00 16.35 500.0 200.0 | V 153.0 8.8
7440.000000 47.78 54.00 6.22 500.0 200.0 | H 189.0 -2.9

Remark: 1. Correction Factor = Antenna factor + Insertion loss (cable loss + amplifier gain)
2. Margin = Limit -MAX Peak/ Average

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

TA-MB-04-004R

Page 80 of 93




<% eurofins

RF Test Report Report No.: R2308A0881-R2
The Radiates Emission was performed in all EDR mode (2DH5 and 3DH5), 3DH5 was selected as

the worse condition. The test data of the worst-case condition was recorded in this report.

3DH5-Channel 0

1207
100+
> 8ot FCC RE PK[Class B)
o I
©
c 60T FCC RE AV (Clags B)
% 40-WMWM&‘ PRI . .
- L & /' nd) Y S - S
20T
0 : :
1G 2G 3G
Frequencyin Hz
Note: The signal beyond the limit is carrier.
Radiates Emission from 1GHz to 3GHz
1207
100+

FCC RE PK(Class B)

FCC RE AVIClass B)
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Q@

20t
0 } } } } } } } i
3G 5G 6 7 8 9 10G 18G
Frequency in Hz
Radiates Emission from 3GHz to 18GHz
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Frequency MaxPeak | Average Limit Margin | Meas. Time | Height Pol Azimuth | Corr.
(MHz) (dBuV/m) | (dBrV/m) | (@BprV/m)| (dB) (ms) (cm) (deg) | (dB/m)

1125.000000 --- 35.14 54.00 18.86 500.0 2000 | H 287.0 24
1125.000000 44.48 ~—- 74.00 29.52 500.0 1000 | H 218.0 2.4
1371.000000 33.83 54.00 20.17 500.0 200.0 | H 0.0 3.8
1373.000000 44.79 74.00 29.21 500.0 1000 | H 64.0 3.8
1678.500000 --- 34.41 54.00 19.59 500.0 2000 | H 170.0 52
1681.250000 46.30 --- 74.00 27.70 500.0 1000 | H 26.0 53
1991.500000 50.28 74.00 23.72 500.0 200.0 | V 192.0 6.5
2000.250000 36.38 54.00 17.62 500.0 100.0 | H 42.0 6.5
2256.500000 47.65 --- 74.00 26.35 500.0 2000 | V 154.0 7.4
2261.750000 --- 36.46 54.00 17.54 500.0 2000 | H 71.0 7.4
2924.250000 --- 38.22 54.00 15.78 500.0 1000 | H 325.0 9.3
2936.250000 49.12 74.00 24.88 500.0 200.0 | H 159.0 9.3
7205.625000 46.97 54.00 7.03 500.0 200.0 | V 103.0 -3.2

Remark: 1. Correction Factor = Antenna factor + Insertion loss (cable loss + amplifier gain)
2. Margin = Limit -MAX Peak/ Average
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3DH5-Channel 39

1207

1007

FCC RE PK(Class B)

FCC RE_AV(Class B)

LevelindB V/
[o)]
<

; B =
40 |
1 ’ ‘ ‘ —‘__Huu—-u‘— ""
20T
0 : :
1G 2G 3G
Frequencyin Hz
Note: The signal beyond the limit is carrier.
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Frequency MaxPeak | Average Limit Margin | Meas. Time | Height Pol Azimuth | Corr.
(MHz) (dBuV/m) | (dBrV/m) | (@BprV/m)| (dB) (ms) (cm) (deg) | (dB/m)
1125.000000 --- 35.14 54.00 18.86 500.0 2000 | H 287.0 24
1125.000000 44.48 ~—- 74.00 29.52 500.0 1000 | H 218.0 2.4
1371.000000 33.83 54.00 20.17 500.0 200.0 | H 0.0 3.8
1373.000000 44.79 74.00 29.21 500.0 1000 | H 64.0 3.8
1678.500000 --- 34.41 54.00 19.59 500.0 2000 | H 170.0 52
1681.250000 46.30 --- 74.00 27.70 500.0 1000 | H 26.0 53
1991.500000 50.28 74.00 23.72 500.0 200.0 | V 192.0 6.5
2000.250000 36.38 54.00 17.62 500.0 100.0 | H 42.0 6.5
2256.500000 47.65 --- 74.00 26.35 500.0 2000 | V 154.0 7.4
2261.750000 --- 36.46 54.00 17.54 500.0 2000 | H 71.0 7.4
2924.250000 --- 38.22 54.00 15.78 500.0 1000 | H 325.0 9.3
2936.250000 49.12 74.00 24.88 500.0 200.0 | H 159.0 9.3

Remark: 1. Correction Factor = Antenna factor + Insertion loss (cable loss + amplifier gain)
2. Margin = Limit -MAX Peak/ Average

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

TA-MB-04-004R

Page 84 of 93




<% eurofins

RF Test Report

Report No.: R2308A0881-R2

3DH5-Channel 78
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Frequency MaxPeak | Average Limit Margin | Meas. Time | Height Pol Azimuth | Corr.
(MHz) (dBuV/m) | (dBrV/m) | (@BprV/m)| (dB) (ms) (cm) (deg) | (dB/m)
1124.750000 --- 35.10 54.00 18.90 500.0 2000 | H 271.0 24
1124.750000 44.16 ~—- 74.00 29.84 500.0 2000 | H 271.0 2.4
1348.750000 44.77 ~—- 74.00 29.23 500.0 1000 | H 271.0 3.7
1349.750000 35.18 54.00 18.82 500.0 100.0 | V 195.0 3.7
1570.250000 46.39 --- 74.00 27.61 500.0 1000 | V 244.0 4.8
1571.750000 --- 34.39 54.00 19.61 500.0 1000 | V 294.0 4.8
1902.750000 37.63 54.00 16.37 500.0 200.0 | V 152.0 6.1
1912.750000 46.84 --- 74.00 27.16 500.0 2000 | H 0.0 6.2
2288.000000 36.44 54.00 17.56 500.0 1000 | H 260.0 7.5
2290.750000 47.57 --- 74.00 26.43 500.0 2000 | H 29.0 7.5
2745.250000 48.44 --- 74.00 25.56 500.0 1000 | H 195.0 8.8
2745.750000 37.38 54.00 16.62 500.0 100.0 | H 293.0 8.8

Remark: 1. Correction Factor = Antenna factor + Insertion loss (cable loss + amplifier gain)
2. Margin = Limit -MAX Peak/ Average
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During the test, the Radiates Emission from 18GHz to 26.5GHz was performed in all modes with all
channels, DH5-Channel 78 are selected as the worst condition. The test data of the worst-case

condition was recorded in this report.

1007
807 FOC RE PK(Ciass B)
s _
o 607
° i 2 » P 3 .
T>) 40t ket g - et ST Sl P ot e =l
3
20T
0 T T : T T T T T T : T : T 1
18 19 20 21 22 23 24 25 26 26.5
Frequency in GHz
Radiates Emission from 18GHz to 26.5GHz
Frequency MaxPeak | Average Limit Margin | Meas. Time | Height Pol Azimuth | Corr.
(MHz) (dB rV/m) | (dBrV/m) | (dB urV/m)| (dB) (ms) (cm) (deg) | (dB/m)
18601.375000 51.75 74.00 22.25 500.0 2000 | H 320.0 -3.2
19051.875000 39.78 54.00 14.22 500.0 200.0 | V 342.0 -3.0
19568.250000 39.59 54.00 14.41 500.0 200.0 | V 317.0 -2.9
19585.250000 51.62 74.00 22.38 500.0 1000 | H 0.0 -3.0
21286.312500 39.54 54.00 14.46 500.0 200.0 | V 342.0 -1.9
21302.250000 50.72 74.00 23.28 500.0 2000 | H 38.0 -1.8
22037.500000 51.20 74.00 22.80 500.0 2000 | H 313.0 -1.7
22681.375000 39.24 54.00 14.76 500.0 1000 | V 110.0 -1.7
24481.250000 51.16 74.00 22.84 500.0 2000 | H 0.0 -0.8
24746.875000 39.08 54.00 14.92 500.0 1000 | V 11.0 -0.6
26375.687500 39.73 54.00 14.27 500.0 1000 | V 0.0 0.4
26384.187500 51.04 74.00 22.96 500.0 1000 | H 334.0 0.3

Remark: 1. Correction Factor = Antenna factor + Insertion loss (cable loss + amplifier gain)
2. Margin = Limit -MAX Peak/ Average
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5.9 Conducted Emission

Ambient condition

Temperature Relative humidity Pressure

15°C ~ 35°C 20% ~ 80% 86 kPa ~ 106 kPa

Methods of Measurement

The EUT is placed on a non-metallic table of 80cm height above the horizontal metal reference
ground plane. During the test, the EUT was operating in its typical mode. The test method is
according to ANSI C63.10. Connect the AC power line of the EUT to the L.I.S.N. Use EMI receiver to
detect the average and Quasi-peak value. RBW is set to 9 kHz, VBW is set to 30kHz.The
measurement result should include both L line and N line.

The test is in transmitting mode.

Test Setup

EUT L15.N lest Recerer

AL Power source

Note: AC Power source is used to 120V/60Hz.

Limits
Frequency Conducted Limits(dBuV)
(MH2) Quasi-peak Average
0.15-0.5 66 to 56 " 56 to 46"
05-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 1.96, U=2.69 dB.
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Test Results

Following plots, Blue trace uses the peak detection, Green trace uses the average detection.
During the test, the Conducted Emission was performed in all modes with all channels, DH5-Channel
78, are selected as the worst condition. The test data of the worst-case condition was recorded in this

report.
1001
20T
= - e bo B =
I:EIL E,D-r\_\‘—h\ I = da55 o
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T »
E 407
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B > 4
20t 4 * ,
0 : : — : : — : |
150k 300 400500 a00 1M 2M M AMESM 6 3 10M 20M 30M
Frequency in Hz
. .. : Meas. ;

Frequency | QuasiPeak | Average | Limit | Margin Time Bandwidth Line | Filter Corr.
(MHz) (dBuVv) (dBupV) | (dBuVv) [ (dB) i) (kHz) (dB)
0.16 40.56 55.63 | 15.07 | 1000.0 9.000 L1 ON | 21.0
0.21 46.81 63.27 | 16.46 | 1000.0 9.000 L1 ON | 211
0.40 38.51 47.77 9.26 |1000.0 9.000 L1 ON | 21.0
0.40 44.45 57.77 | 13.32 | 1000.0 9.000 L1 ON | 21.0
1.30 28.62 56.00 | 27.38 | 1000.0 9.000 L1 ON | 20.0
1.34 23.56 46.00 | 22.44 | 1000.0 9.000 L1 ON | 20.0
2.15 17.89 46.00 | 28.11 | 1000.0 9.000 L1 ON | 19.7
2.15 21.93 56.00 | 34.07 | 1000.0 9.000 L1 ON | 19.7
7.26 18.49 50.00 | 31.51 | 1000.0 9.000 L1 ON | 195
8.92 21.93 60.00 | 38.07 | 1000.0 9.000 L1 ON | 195
15.00 21.26 50.00 | 28.74 | 1000.0 9.000 L1 ON | 19.6
15.36 19.86 60.00 | 40.14 | 1000.0 9.000 L1 ON | 19.6

Remark: Correct factor=cable loss + LISN factor

L line

Conducted Emission from 150 kHz to 30 MHz
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100
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& 407
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0 | | —— | | | —
150k 300 400 500 200 1M 2M 3M 4MEM B 8 10M 20M  30M
Frequency in Hz
Frequency | QuasiPeak | Average | Limit | Margin I\1/I_.er:s. Bandwidth Line | Filter Corr.
(MH2) @Bpv) | (@Buv) | (@Buv)| (dB) (r'n; (kH2) ne | el am)
0.16 40.89 55.40 | 14.51 | 1000.0 9.000 N ON | 21.0
0.17 48.53 64.73 | 16.20 | 1000.0 9.000 N ON | 211
0.40 38.64 47.77 9.13 | 1000.0 9.000 N ON | 21.0
0.40 44.49 57.77 | 13.28 | 1000.0 9.000 N ON | 21.0
1.12 28.44 56.00 | 27.56 | 1000.0 9.000 N ON | 20.1
1.13 23.60 46.00 | 22.40 | 1000.0 9.000 N ON | 20.1
2.12 17.92 46.00 | 28.08 | 1000.0 9.000 N ON | 19.7
2.13 21.64 56.00 | 34.36 | 1000.0 9.000 N ON | 19.7
7.84 19.99 60.00 | 40.01 | 1000.0 9.000 N ON | 195
10.07 17.49 50.00 | 32.51 | 1000.0 9.000 N ON | 19.6
14.95 20.58 60.00 | 39.42 | 1000.0 9.000 N ON | 19.6
15.00 20.97 50.00 | 29.03 | 1000.0 9.000 N ON | 19.6

Remark: Correct factor=cable loss + LISN factor
N line Conducted Emission from 150 kHz to 30 MHz
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6 Main Test Instruments

. Serial Calibration | Expiration
Name of Equipment Manufacturer Type/Model :
Number Date Time
2023-05-12 | 2024-05-11
Spectrum Analyzer KEYSIGHT N9020A MY51330870
2024-05-07 | 2025-05-06
Radiated Emission
. 2023-05-12 | 2024-05-11
EMI Test Receiver R&S ESCI3 100948 5024-05-07 | 2025-05-06
: 2023-05-12 | 2024-05-11
Signal Analyzer R&S FSV40 101186 5024-05-07 | 2025-05-06
: 2023-05-12 | 2024-05-11
Signal Analyzer R&S FSV40 101298 5024-05-07 | 2025-05-06
TRILOG Broadband Antenna| SCHWARZBECK VULB 9163 01111 2022-10-25 | 2025-10-24
Horn Antenna SCHWARZBECK | BBHA 9120D 430 2021-07-26 | 2024-07-25
Horn Antenna ETS-Lindgren 3160-09 00102643 | 2021-10-10 | 2024-10-09
- . 2023-05-12 | 2024-05-11
Amplifier MicroWave KLNA-18040050| 220826001 5024-05-08 | 2025-05-07
Software R&S EMC32 9.26.01 / /
Conducted Emission
Artificial main network R&S ENV216 102191 2022-12-10 | 2024-12-09
_ 2023-05-12 | 2024-05-11
EMI Test Receiver R&S ESR 101667
2024-05-07 | 2025-05-06
Software R&S EMC32 10.35.10 / /
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ANNEX A: The EUT Appearance

The EUT Appearance are submitted separately.
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ANNEX B: Test Setup Photos

The Test Setup Photos are submitted separately.

*kkkkk END OF REPORT *kkkkk
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