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1 Attestation of Test Results

1.1 Description of EUT

The equipment under test was an Apple desktop computer with Bluetooth® Low Energy, Thread and IEEE
802.11 a/b/g/n/ac/ax Wi-Fi capabilities in the 2.4 GHz, 5 GHz and 6 GHz bands.

1.2 General Information

Specification Reference: 47CFR15.247

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):

Part 15 Subpart C (Intentional Radiators) — Section 15.247

Specification Reference: 47CFR15.209

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):

Part 15 Subpart C (Intentional Radiators) — Section 15.209

Specification Reference: RSS-Gen Issue 5 February 2021

Specification Title: General Requirements for Compliance of Radio Apparatus

Specification Reference: RSS-247 Issue 2 February 2017

Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs)

Specification Title: and Licence-Exempt Local Area Network (LE-LAN) Devices

Site Registration: FCC: 685609, ISEDC: 20903

FCC Lab. Designation No.: UK2011

ISEDC CABID: UKO0001

Location of Testing: Unit 3 Horizon, Wade Road, Kingsland Business Park, Basingstoke,

Hampshire, G24 8AH, United Kingdom

Test Dates: 12 January 2023 to 10 March 2023

1.3 Summary of Test Results

FCC Reference | ISED Canada Measurement Result
(47CFR) Reference
N/A RSS-Gen 6.7 Transmitter 99% Occupied Bandwidth Complied
RSS-Gen 6.7 / . . . .
Part 15.247(a)(2) RSS-247 5.2(a) Transmitter Minimum 6 dB Bandwidth Complied
RSS-Gen 6.12/ . . .
Part 15.247(b)(3) RSS-247 5.4(d) Transmitter Maximum Peak Output Power Complied
Part 15.247(e) RSS-247 5.2(b) Transmitter Power Spectral Density Complied
Part 15.247(d) & | RSS-Gen 6.13/ . . . :
15.209(a) RSS-247 5.5 Transmitter Radiated Emissions Complied
Part 15.247(d) & | RSS-Gen 6.13/ . . . :
15.209(a) RSS-247 5.5 Transmitter Band Edge Radiated Emissions Complied

1.4 Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.
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2 Summary of Testing

2.1 Facilities and Accreditation

The test site and measurement facilities used to collect data are located at Unit 3 Horizon, Wade Road,
Kingsland Business Park, Basingstoke, Hampshire, RG24 8 AH, United Kingdom. The following table
identifies which facilities were utilised for radiated emission measurements documented in this report.
Specific facilities are also identified in the test results sections.

Site 1 X
Site 2 -
Site 17 X

UL International (UK) Ltd is accredited by the United Kingdom Accreditation Service (UKAS). UKAS is one of
the signatories to the International Laboratory Accreditation Co-operation (ILAC) Arrangement for the mutual
recognition of test reports. The tests reported herein have been performed in accordance with its terms of
accreditation.

2.2 Methods and Procedures

Reference: ANSI C63.10-2013

Title: American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices

Reference: KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019

Title: Guidance for Compliance Measurements on Digital Transmission System,

Frequency Hopping Spread Spectrum System, and Hybrid System Devices
Operating Under Section 15.247 of the FCC Rules

Reference: KDB 662911 D01 Multiple Transmitter Output v02r01 October 31, 2013

Title: Emissions Testing of Transmitters with Multiple Outputs in the Same Band
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2.3 Calibration and Uncertainty

Measuring Instrument Calibration

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.

Measurement Uncertainty & Decision Rule

Overview

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of
the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

Decision Rule

The decision rule applied is based upon the accuracy method criteria. The measurement uncertainty is met
and the result is considered in conformance with the requirement criteria if the observed value is within the
prescribed limit.

Measurement Uncertainty

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Confidence Calcula_ted

Level (%) Uncertainty
99% Occupied Bandwidth 2.4 GHz to 2.4835 GHz 95% 1+3.92 %
Minimum 6 dB Bandwidth 2.4 GHz to 2.4835 GHz 95% 14.59 %
Spectral Power Density 2.4 GHz to 2.4835 GHz 95% +1.13 dB
Conducted Maximum Peak Output Power 2.4 GHz to 2.4835 GHz 95% +1.13 dB
Radiated Spurious Emissions 9 kHz to 30 MHz 95% +5.32 dB
Radiated Spurious Emissions 30 MHz to 1 GHz 95% +3.30 dB
Radiated Spurious Emissions 1 GHz to 25 GHz 95% +3.16 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is
followed.
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2.4 Test and Measurement Equipment

Test Equipment Used for Transmitter Conducted Tests

. . . Cal.
Asset Instrument Manufacturer Type No. Serial Date Calibration Interval
No. No. Due
(Months)
M2038 Thermohygrometer | Testo 608-H1 45124919 | 09 Dec 2023 12
A2507 Attenuator AtlanTecRF AN18-10 821846#2 | Calibrated before use -
M225862 | Signal Analyser Rohde & Schwarz FSV3030 102010 21 Oct 2023 12
L ATTOBKXP- .
A214336 | Attenuator Atlantic Microwave 483082-S4S5 #1 Calibrated before use -
s ATTO6KXP- .
A214341 | Attenuator Atlantic Microwave 483082-54S5 #6 Calibrated before use -
L ATTOBKXP- .
A214343 | Attenuator Atlantic Microwave 483082-S4S5 #8 Calibrated before use -
A222203 | Switch Box uL UK version | 4, Calibrated before use -
#10010
G207635 | Signal Generator Rohde & Schwarz | SMCV100B 103200 07 Oct 2025 36
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Test and Measurement Equipment (continued)

Test Equipment Used for Transmitter Radiated Emissions Tests

Asset . Dat.e . Cal.
No. Instrument Manufacturer Type No. Serial No. Calibration Interval
Due (Months)
M2003 Thermohygrometer | Testo 608-H1 45046641 09 Dec 2023 12
K0017 3m RSE Chamber | Rainford N/A N/A 08 Nov 2023 12
M1995 Test Receiver Rohde & Schwarz | ESU40 100428 02 Nov 2023 12
A2863 Pre Amplifier Agilent 8449B 3008A02100 | 07 Nov 2023 12
A3167 Pre Amplifier Com-Power PAM-103 18020010 02 Nov 2023 12
A223628 | Pre Amplifier Atiantic Microwave | 52T 210837001 | 02 Nov 2023 12
A3265 Pre Amplifier Schwarzbeck BBV 9721 9721-069 31 Oct 2023 12
A490 Antenna Chase CBL6111A 1590 06 Oct 2023 12
A2889 Antenna Schwarzbeck BBHA 9120 B 653 02 Nov 2023 12
A2890 Antenna Schwarzbeck HWRD 750 014 02 Nov 2023 12
A2892 Antenna Schwarzbeck BBHA 9170 9170-727 31 Oct 2023 12
A2916 Attenuator AtlanTecRF AN18W5-10 832827#1 25 Jan 2024 12
A3036 Low Pass Filter AtlanTecRF AFL-02000 15062902848 | 25 Jan 2024 12
A2914 High Pass Filter AtlanTecRF AFH-03000 2155 25 Jan 2024 12
A212035 | High Pass Filter Micro-Tronics HPS20722 001 25 Jan 2024 12
K0001 3m RSE Chamber | Rainford EMC N/A N/A 05 Sep 2023 12
M2040 Thermohygrometer | Testo 608-H1 45124934 09 Dec 2023 12
M1874 Test Receiver Rohde & Schwarz | ESU26 100553 19 May 2023 12
A3165 X':tge?]igc Loop ETS-Lindgren 6502 00224383 05 May 2023 12
Test Equipment Used for Transmitter Band Edge Radiated Emissions Tests
Asset . Dat_e . Cal.
No. Instrument Manufacturer Type No. Serial No. Calibration Interval
Due (Months)
M2003 | Thermohygrometer | Testo 608-H1 45046641 09 Dec 2023 12
K0017 | 3m RSE Chamber | Rainford N/A N/A 08 Nov 2023 12
M1995 | Test Receiver Rohde & Schwarz | ESU40 100428 02 Nov 2023 12
A2863 | Pre Amplifier Agilent 8449B 3008A02100 07 Nov 2023 12
A2916 | Attenuator AtlanTecRF AN18W5-10 832827#1 25 Jan 2024 12
A2889 | Antenna Schwarzbeck BBHA 9120 B BBHA 9120B653 | 02 Nov 2023 12
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3 Equipment Under Test (EUT)

3.1 Identification of Equipment Under Test (EUT)

Brand Name: Apple

Model Name or Number / HVIN: A2874

PMN: iMac

Test Sample Serial Number: M2662LV76V (Conducted sample)
Hardware Version: REV 1.0

Software Version: 22E31551a

FCC ID: BCGA2874

ISED Canada Certification Number: IC: 579C-A2874

Date of Receipt: 21 February 2023

Brand Name: Apple

Model Name or Number / HVIN: A2874

PMN: iMac

Test Sample Serial Number: NQHHW969D9 (Radiated sample)
Hardware Version: REV 1.0

Software Version: 22E31550w

FCC ID: BCGA2874

ISED Canada Certification Number: IC: 579C-A2874

Date of Receipt: 10 January 2023

3.2 Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.
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3.3 Additional Information Related to Testing

Technology Tested:

Bluetooth (Digital Transmission System)

Type of Unit: Transceiver

Channel Spacing: 1 MHz

Mode High Data Rate

Modulation: m/4-DQPSK

Packet Type (Maximum Payload): 4DH5 8DH5

Data Rate (Mbps): 4 8

Power Supply Requirement(s): Nominal 12 VDC via 120 VAC 60 Hz adaptor

Maximum Conducted Output Power: | 19.1 dBm

Transmit Frequency Range: 2404 MHz to 2476 MHz

Transmit Channels Tested: Channel ID Channel Number Chanmz:wI::)quency
Bottom 2 2404
Middle 39 2441

Top 74 2476

3.4 Description of Available Antennas

The radio utilizes two integrated antennas, with the following maximum gain:

Antenna Port

Frequency Range (MHz)

Antenna Gain (dBi)

Core 0

2400 to 2480

2.1

Core 1

2400 to 2480

3.6

The EUT also supports TxBF with unequal gains and equal transmit powers. Calculations for directional gain
were in accordance with KDB 662911 D01 v02r01 Section F)2)d)(i). Directional gain of Core 0 & Core 1 was

calculated as:

NanT = 2, Gcoreo = 2.1 dBi, Gcoret1 = 3.6 dBi

G Gy Gy 2
[(1020 41020 4 -+ 1020) ]

Directional Gain = 10 logl

NANT J

61 G\ 2
[(1020 + 1020> ]

= 1010g[fJ
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3.5 Description of Test Setup

Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description: Test Laptop
Brand Name: Apple

Model Name or Number: MacBook Pro
Serial Number: C02YKOO3L59F

Description: USB Diagnostic Cable
Brand Name: Apple

Model Name or Number: Chimp

Serial Number: 428A84

Description:

USB-A Cable. Quantity 2. Length 3 m.

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

USB-C to A Adaptor. Quantity 2. Length 10 cm.

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

4 port USB Termination Hub

Brand Name:

Uni

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

Personal Hands Free (PHF)

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: Power Adaptor
Brand Name: Apple
Model Name or Number: A2290

Serial Number:

Not marked or stated
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Support Equipment (continued)

Description: Test Laptop
Brand Name: Apple

Model Name or Number: MacBook Pro
Serial Number: C02C8009P22C

Description: USB Diagnostic Cable
Brand Name: Apple

Model Name or Number: Chimp

Serial Number: 304708
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Operating Modes

The EUT was tested in the following operating mode(s):

e Continuously transmitting at maximum power on bottom, middle and top channels in HDR (4DH5 or
8DHS5 packets) as required.

Configuration and Peripherals

The EUT was tested in the following configuration(s):

e Controlled in test mode using a set of commands entered into a terminal application on the test
laptop supplied by the customer. The commands were used to enable a continuous transmission
and to select the test channels as required. The customer supplied a document containing the setup
instructions.

e The EUT has two cores which operate in both SISO and TxBF modes. Core 0 & Core 1 are identical
but have unequal gains therefore conducted tests have been performed on the Core with the highest
antenna gain. Modes tested were:

= 4DH5/ SISO/ Core 1
= 8DH5/SISO/ Core 1
= 4DH5/ Beamforming / Core 0 + Core 1
= 8DH5/ Beamforming / Core 0 + Core 1

e The customer supplied U.FL RF cables with the EUT in order to perform conducted measurements.
This measured additional path loss was included in any path loss calculations.

e The EUT was powered from a 120 VAC 60 Hz single phase mains supply.

e Transmitter radiated spurious emissions tests were performed with the EUT transmitting in 4DH5
Beamforming Core 0 + Core 1 mode, as this mode was found to transmit the highest power and
spectral density.

e Radiated spurious emissions were performed with the EUT in its normal orientation. All ports were
terminated into suitable terminations and placed under the turntable.

Page 13 of 65



TEST REPORT SERIAL NO: UL-RPT-RP14614878JD02G

VERSION 1.0 ISSUE DATE: 17 APRIL 2023

Test Setup Diagrams

Conducted Tests:

Test Setup for Transmitter Conducted Tests

Core0 RF Attenuator Port 1
Power Adaptor > EUT  coet RF Attenuator otz RF Switch potc RF Attenuator Signal Analyser
Core2 RF Attenuator Port3

A A
Y
Single Phase AC
Supply Laptop PC
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Test Setup Diagrams (continued)

Radiated Tests:

Test Setup for Transmitter Radiated Emissions

USB Hub

Single Phase AC

| x2usBca
g Adaptors
> EUT

Supply

T

Personal Hands

Measurement

»{ Test Receiver

Antenna

USB Hub

Single Phase AC
Supply

Free
Semi-anechoic Chamber <30 MHz
N x2 USB C-A
g Adaptors
Measurement
> EUT Antenna & »
Attenuator

T

Personal Hands
Free

Low Pass Filter

A 4

Pre Amplifier

Test Receiver

Semi-anechoic Chamber 30 MHz to 1 GHz
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Test Setup Diagrams (continued)

Test Setup for Transmitter Radiated Emissions (continued)

- x2 USB C-A
USB Hub g Adaptors
Single Phase AC - Measurement RF Attenuator . N .
Supply > EUT —> ‘Antenna P 2/or RF Filter P Pre Amplifier »| Test Receiver

?

Personal Hands

Free
Anechoic Chamber 1 to 8 GHz
x2 USB C-A
USB Hub Adaptors
Single Phase AC o Measurement ol o . N " N ]
Supply > EUT —> Antenna »| High Pass Filter > Pre Amplifier P»|{ Test Receiver
Personal Hands
Free
Anechoic Chamber 8 to 18 GHz
N x2 USB C-A
USB Hub Adaptors
Y
Single Phase AC N Measurement . .
EUT —> > Pre Amplifier »| Test Receiver
Supply g U Antenna P d stRece

T

Personal Hands
Free

Anechoic Chamber >18 GHz
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4 Antenna Port Test Results

4.1 Transmitter 99% Occupied Bandwidth

Test Summary:

Test Engineers: Matthew Botfield & Test Date: 09 March 2023 &
Miriam Thompson 10 March 2023

Test Sample Serial Number: M2662LV76V

FCC Reference: N/A

ISED Canada Reference: RSS-Gen 6.7

Test Method Used: RSS-Gen 6.7 and Notes below

Environmental Conditions:

Temperature (°C): 19
Relative Humidity (%): 42 to 48
Note(s):

1.

The 99% emission bandwidth was measured using the signal analyser occupied bandwidth function. The
resolution bandwidth was set in the range of 1% to 5% of the occupied bandwidth and the video
bandwidth set to 3 times the resolution bandwidth. The span was set to capture all products of the
modulation process including emission skirts.

For 4DH5, the signal analyser resolution bandwidth was set to 50 kHz and video bandwidth 200 kHz. A
peak detector was used, sweep time was set to auto and the trace mode was Max Hold. The span was
set to 10 MHz. The signal analyser function set the measurements to be made at 99% of the emission
bandwidth. The results are given in the tables below.

For 8DH5, the signal analyser resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. A
peak detector was used, sweep time was set to auto and the trace mode was Max Hold. The span was
set to 20 MHz. The signal analyser function set the measurements to be made at 99% of the emission
bandwidth. The results are given in the tables below.

The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF cable.
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Transmitter 99% Occupied Bandwidth (continued)
Results: 4DH5 / SISO / Core 1

o . .
Channel 99% Occupied Bandwidth
(kHz)

Bottom 2320.147

Middle 2319.176

Top 2319.583

14614878 14614878
Reflevel 30.00d8m  Offset 18608 ® RBW 50 kHz Reflevel 3000d8m  Offset 186008 ® RBW 50 kHz
At 243 SWT  7.07ms ® VBW 200kH:z Mode Svieep At 243 SWT 707 ms ® VBW 200kH:z Mode Sweep
| |1 Occupied Banduidth 19K View | |1 Occupied Banduicdt 1Pk View
Ml 7.03dEm M| 7.01dBm
240435000 GHz| 244135000 GHz|
20 dbnr 20 dbnr
10 B 5 10 cBir
A A A
0 dBm et 0dBm o Fpl
7 | 7 \
10 dBrr / . 10 dBor £
i A 7 L
0 ! Bl 0 [ il
20 dBor 20 dBor
) T i T
1 i ! A
30 dBir / 30 dBrr !
0 7 | ¢ 7 \
\ | i
40 dBr = 40 dBrr —
| i 17 o
y - e e,
5 o 5 L
|50 g e e AN e
€0 dBnr €0 dBor
G 2008 6z 100 pts OMH2] Span 10.0 Mz (CHEE 1001 pts 0 MEz/ Span 10.0 Mz
2 Marker Table 2 Marker Table
M1 1 240435 GHz 7.03 dBm 2320146947 MHz [l 1 244135 GHz 7.01dBm 2319175964 MHz
T 1 24028304 Gz 49 din 1403999429 GHz T 1 239838 Gz 486dBn 2UDSITE0L Gz
n 1 24051595 GHz 280din O B Freg Offset 570718205 956 He n 1 24215726Hz 291din 2397960 144 ke
Wezsung. " esuing.. AN <%
01:22:44 B 03/10/2023 01:21:43 P 03/10/2023

Bottom Channel Middle Channel

14614378

Reflevel 30.00dBm  Offset 187008 ® RBW S0kHz

At 243 SWT  7.07ms ® VBW 200kH:z Mode Svieep

| |1 Occupied Banduidth 19K View

Ml 735dEm
247635000 GHz|

20 dBm-

10 ctr -
A
A ST

0 dBor

-10 dBrr

-20 dBrr 7 T

30 dBrr

40 dBir - -

g .
e
e T

50 dBrr

e =

60 dBrr

E‘ 2476 GHz 1001 pts. .0 MHz/ Span 10.0 MHz
2 Marker Table

M 1 247635 GHz 735dBm 231958306 MHz
mn 1 2474835 GHz -488dbm 2475394823 GHz
n 1 24771546 GHz -1.87 dbm Qce Bw Freq Offset 5177306601 kHz

Mezsuing... NNINENEN

o1:20:14 BN 03/20/2023

Top Channel
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Transmitter 99% Occupied Bandwidth (continued)

Results: 8DH5/ SISO / Core 1

Channel

99% Occupied Bandwidth
(kHz)

Bottom

4861.459

Middle

4861.402

Top

4860.080

14614378

At ndE SWT

RefLevel 30.00d8m  Offset 1360¢B © RBW “00kH:z
.07 ms @ VBW 300kiz  Mode Svizep

14614378

Reflevel 3000d8m  Offset 1360¢B © RBW “00kHz
0" ms ® VBW 300k Mode Sweep

At 2d3 SWT
| |1 Occupied Banduidth

19k View

| |1 Occupied Banduidth 19K View
Ml 454d6m Ml 473dBm
24045990 GHz 24397410 6Hz
20dbm 20dbm
10 B 10 B
' '
0 ddon :’"ﬁm\ Al LIS 0 AN
T T2 o N
/1 i 5{ i
10 dBor - 10 4B
) | ] i
i | ! i
2048 ! ' 208 !
/ ! ! |
0 | | 0 | |
30 dBor - 30 dBr -
!/ b !/ )
. ] b . ] !
40 dBr - ™ 40 dBr - "
[ SYTRRY 8 A " ™,
D S o el 50 e e o
60 dBr 40 dBr
| 2104 Gz 1001 pis OMH2] Span 200Nz G2t 10T pts 0 MFe/ Span 200z
2 Marker Table 2 Marker Table
M1 1 2404599 GHz 4.64dBm 4861439232 MHz [l 1 243974 GHz 473 dBm 4861401607 MHz
il 1 24015542 6He £31dBn 2403984883 Ghz il 1 24335508 GHz 528dBn 2440981581 Gz
n 1 24054156 GHe 504 din Occ B Freq Offset 516503088 bz n 1 243E123GHe 506 din 18418501575 ke
sesuing.. NN esing.. TEOEN &
01:42:22 P 03/09/2023

01:33:30 BN 03/09/2023

Bottom Channel

14614378

At ndE SWT

RefLevel 30,00dBm  Offset 1370¢B © RBW “00kHz
.07 ms @ VBW 300kiz  Mode Svizep

| |1 Occupied Banduidth 19K View
M}  476dEm
2470721 06Hz
20 dbnr
10 B
| S
L e s
0 dBim + T
N
/ |
10 dBrr
! \
M ! |
20 dBor ;
/ |
30 dBnr ! !
’ v
i i
R ;
S M N VI
PRI ikt ainhen VIV
€0 dBnr
G 2476 6He 100 pts OMH2] Span 200 Mz
2 Marker Table
Ml 1 2474721 GHz 476 dBm 4.86008039% MHz
T 1 245479 GHe 529 dBn 2475977983 Ghz
n 1 2478408 GHz 516 dbn O B Freg Offset 017316009 iz

o1:46:41 BN 0370972023

Mezsying.

Top Channel
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TEST REPORT SERIAL NO: UL-RPT-RP14614878JD02G

VERSION 1.0 ISSUE DATE: 17 APRIL 2023

Transmitter 99% Occupied Bandwidth (continued)

Results: 4DH5 / Beamforming / Core 0

99% Occupied Bandwidth

Channel (kHz)

Bottom 2318.636

Middle 2319.152

Top 2319.759

14614878 14614878
Reflevel 30.00dBm  Offset 186008 ® RBW S0kHz Reflevel 3000d8m  Offset 186008 ® RBW 50 kHz
At 2d3 SWT  1.07ms ® VBW X0kHz Mode Swieep At 2d3 SWT 1.07ms ® VBW X0kHz Mode Sweep
| |1 Occupied Banduidth 19K View | |1 Occupied Banduicdt 1Pk View
Ml 7.16dEm M| 7.19dBm
240435000 GHz| 244135000 GHz|
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il 1 24028396 GHz 436.dbm 2403938871 Gtz Tl 1 24398367 GHz 471dbm 249630 GHz
n 1 24051582 GHz 287 dbn Occ B Freq Offet 12940083 kHz n 1 2421559 GHz 236 dbn 3676831221 ke
teesuing... NNANNNNN il g JINOEN %
01:23:24 B 03/10/2023 01:29:11 P 03/10/2023
14614878

Reflevel 30.00dBm  Offset 1370¢B © RBW SOkHz
At 248 SWT 107 ms ® VBW J00kH: Mode Svizep

| |1 Occupied Banduidth 19K View
Ml 754dEm
247534000 GHz|
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10 B
hoY !
W e A
0d3m SR =
i T
M \
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i
n ! \\
20 dBir i T
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| \
30 dBir +
I i
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40 dBir ; ™
AR o p S ey
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50 dBarr et B
60 dBir
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2 Marker Table
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il 1 24748337 GHz 452dbm 2475933605 GHz
n 1 24771535 GHz 197 dbn Occ B Freq Offet 6394681983 kHz
v NN % RS
01:31:3L B 03/10/2023

Top Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP14614878JD02G

ISSUE DATE: 17 APRIL 2023

Transmitter 99% Occupied Bandwidth (continued)

Results: 4DH5 / Beamforming / Core 1

Channel

99% Occupied Bandwidth

(kHz)

Bottom

2319.620

Middle

2320.373

Top

2319.740

14614878 14614878
Reflevel 30.00d8m  Offset 18608 ® RBW 50 kHz Reflevel 3000d8m  Offset 186008 ® RBW 50 kHz
At 243 SWT  7.07ms ® VBW 200kH:z Mode Svieep At 243 SWT 707 ms ® VBW 200kH:z Mode Sweep
| |1 Occupied Banduidth 19K View | |1 Occupied Banduicdt 1Pk View
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01:27:03 BM 03/10/2023 01:29:47 P 03/10/2023

Bottom Channel

14614378

Node Svieep

Reflevel 30.00dBm  Offset 187008 ® RBW S0kHz
At 245 SWT 707 ms @ VBW 200kHz
| |1 Occupied Banduidth

1Pk View

mpp 720dem|
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dBm = e
7
; \
A0 B .
! \
2 i N
. /J [
o ; \
20 db ;
i
“ !
T
) (NN
S0 Bt ROV T ——
&0 o
(R 001 pts Mk Span 100 Mz
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n i 241115325t 233dbn Ccc B req Offet 660319 k-2
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Top Channel

Middle Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP14614878JD02G

ISSUE DATE: 17 APRIL 2023

Transmitter 99% Occupied Bandwidth (continued)

Results: 8DH5 / Beamforming / Core 0

Channel

99% Occupied Bandwidth

(kHz)

Bottom

4857.465

Middle

4857.801

Top

4859.596

14614878 14614878
Reflevel 30.00d8m  Offset 18,608 ® RBW 00 kHz RefLevel 3000d8m  Offset 18.60d8 @ RBW 00 kHz
At 243 SWT 707 ms ® VBW 300kH:z Mode Svieep At 243 SWT 707 ms ® VBW 300kH: Mode Sweep
| |1 Occupied Banduidth 19K View | |1 Occupied Banduicdt 1Pk View
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vesiing.. NN <% P00 ey THIENL &
03:02:43 B 03/09/2023 02:59:16 PM  03/09/2023

Bottom Channel

14614378

RefLevel 30,00dBm  Offset 1370¢B © RBW “00kHz
At 248 SWT 107 ms @ VBW 300kHz Mode Svizep
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i
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weeois.. I % EEE
02:50:05 BM  03/09/2023

Top Channel

Middle Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP14614878JD02G

ISSUE DATE: 17 APRIL 2023

Transmitter 99% Occupied Bandwidth (continued)

Results: 8DH5 / Beamforming / Core 1

Channel

99% Occupied Bandwidth

(kHz)

Bottom

4865.538

Middle

4862.417

Top

4862.370

14614878 14614878
Reflevel 30.00d8m  Offset 18,608 ® RBW 00 kHz RefLevel 3000d8m  Offset 18.60d8 @ RBW 00 kHz
At 243 SWT 707 ms ® VBW 300kH:z Mode Svieep At 243 SWT 707 ms ® VBW 300kH: Mode Sweep
| |1 Occupied Banduidth 19K View | |1 Occupied Banduicdt 1Pk View
Ml 433d8m Ml 453dBm
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0dim 0dim
10t 10¢bm
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20 dgr ; \ 20 dbm
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n ! 2406415 Gz 524dbn Occ B Freg Offet 17731866517 bz n ! 2434109 6He 522 dbn 22601075
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03:05:02 BM 03/09/2023 02:55:22 PM 03/09/2023

Bottom Channel

14614378

At 2d3 SWT
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Mezsying.
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Middle Channel
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TEST REPORT SERIAL NO: UL-RPT-RP14614878JD02G

VERSION 1.0 ISSUE DATE: 17 APRIL 2023

4.2 Transmitter Minimum 6 dB Bandwidth

Test Summary:

Test Engineers: Matthew Botfield & Test Date: 09 March 2023
Miriam Thompson

Test Sample Serial Number: M2662LV76V

FCC Reference: Part 15.247(a)(2)

ISED Canada Reference: RSS-Gen 6.7 / RSS-247 5.2(a)

Test Method Used: FCC KDB 558074 Section 8.2 referencing ANSI C63.10 Section 11.8.1

Environmental Conditions:

Temperature (°C): 19
Relative Humidity (%): 42
Note(s):

1. 6 dB DTS bandwidth tests were performed using a signal analyser in accordance with ANSI C63.10
Section 11.8.1 Option 1 measurement procedure. The signal analyser resolution bandwidth was set to
100 kHz and video bandwidth 300 kHz. A peak detector was used, sweep time was set to auto and the
trace mode was Max Hold. The DTS bandwidth was measured at 6 dB down from the peak of the signal.

2. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF cable.
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP14614878JD02G

ISSUE DATE: 17 APRIL 2023

Transmitter Minimum 6 dB Bandwidth (continued)

Results: 4DH5/ SISO / Core 1

Channel

6 dB Bandwidth
(kHz)

Limit
(kHz)

Margin
(kHz)

Result

Bottom

2112.900

2500

1612.900

Complied

Middle

2112.900

2500

1612.900

Complied

Top

2112.900

2500

1612.900

Complied

14614378

RefLevel 30.00d8m  Offset 1360¢B © RBW “00kH:z

At 243 SWT 707 ms ® VBW 300kH:z Mode Svieep
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP14614878JD02G

ISSUE DATE: 17 APRIL 2023

Transmitter Minimum 6 dB Bandwidth (continued)

Results: 8DH

5/SISO/Core 1

Channel

Bottom

(kHz)

6 dB Bandwidth

Limit
(kHz)

Margin

(kHz) Result

Middle

4206.000
4206.000

2500

3706.000 Complied

Top

4206.000

2500

3706.000 Complied

2500

3706.000 Complied

14614378

At
| |1 FrequengySweep

RefLevel 30.00d8m  Offset 1360¢B © RBW “00kH:z
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RefLevel 30,00dBm  Offset 1370¢B © RBW “00kHz

At 243 SWT 707 ms ® VBW 300kH:z Mode Svieep
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TEST REPORT SERIAL NO: UL-RPT-RP14614878JD02G

VERSION 1.0 ISSUE DATE: 17 APRIL 2023

Transmitter Minimum 6 dB Bandwidth (continued)

Results: 4DH5 / Beamforming / Core 0

6 dB Bandwidth Limit Margin

Channel (kHz2) (kHz) (kHz2)

Result

Bottom 2112.900 2500 1612.900 Complied

Middle 2107.900 2500 1607.900 Complied

Top 2112.900 2500 1612.900 Complied

14614878 14614878
Reflevel 30.00d8m  Offset 18,608 ® RBW 00 kHz RefLevel 3000d8m  Offset 18.60d8 @ RBW 00 kHz
At 243 SWT 707 ms ® VBW 300kH:z Mode Svieep At 243 SWT 707 ms ® VBW 300kH: Mode Sweep
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP14614878JD02G

ISSUE DATE: 17 APRIL 2023

Transmitter Minimum 6 dB Bandwidth (continued)

Results: 4DH5 / Beamforming / Core 1

6 dB Bandwidth

Channel (kHz2)

Limit
(kHz)

Margin

(kHz) Result

Bottom 2107.900

2500

1607.900 Complied

Middle 2112.900

2500

1612.900 Complied

Top

2107.900

2500

1607.900

Complied

14614378

RefLevel 30.00d8m  Offset 1360¢B © RBW “00kH:z

At 2d3 SWT  1.07ms ® VBW 300kHz Mode Swieep
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TEST REPORT

SERIAL NO: UL-RPT-RP14614878JD02G
VERSION 1.0

ISSUE DATE: 17 APRIL 2023

Transmitter Minimum 6 dB Bandwidth (continued)
Results: 8DH5 / Beamforming / Core 0

6 dB Bandwidth Margin
Channel (kHz2) (kHz) (kHz2) Result
4206.000

2500 3706.000
Middle 4206.000 2500

3706.000
4200.000 2500 3700.000

Limit

Bottom

Complied

Top

Complied

Complied

14614878 14614878
Reflevel 30.00d8m  Offset 18,608 ® RBW 00 kHz RefLevel 3000d8m  Offset 18.60d8 @ RBW 00 kHz
At 243 SWT 707 ms ® VBW 300kH:z Mode Svieep At 243 SWT 707 ms ® VBW 300kH: Mode Sweep
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TEST REPORT

SERIAL NO: UL-RPT-RP14614878JD02G
VERSION 1.0

ISSUE DATE: 17 APRIL 2023

Transmitter Minimum 6 dB Bandwidth (continued)
Results: 8DH5 / Beamforming / Core 1

6 dB Bandwidth Limit Margin
Channel (kHz2) (kHz) (kHz2) Result
4206.000

2500 3706.000 Complied
Middle 4206.000 2500 3706.000 Complied
4200.000 2500 3700.000

Bottom

Top

Complied

14614878 14614878
Reflevel 30.00d8m  Offset 18,608 ® RBW 00 kHz RefLevel 3000d8m  Offset 18.60d8 @ RBW 00 kHz
At 243 SWT 707 ms ® VBW 300kH:z Mode Svieep At 243 SWT 707 ms ® VBW 300kH: Mode Sweep
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| [ 1001 pts 0 WMHz/ Span 10.0 MHz | CEEER 1001 pts .0 Mbz] Span 10.0 MHz
vesig. WINNN & UEEE TR | | | I
03:06:24 B 03/09/2023 02:57:06 BM 03/09/2023
14614878

Middle Channel
]

RefLevel 30,00dBm  Offset 1370¢B © RBW “00kHz

At 243 SWT 707 ms ® VBW 300kH:z Mode Svieep
| |1 FrequengySweep
Ml -34dBm
247387200 GHz|
0 o1l 01248)
) dbr
0 4.20000 Mz
10 B
H14.680 dBiy —x o
P N e NN
0 dBor S L — / 3
i o
/ B
s i
; ;
=
i
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s i
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2 i -
! b
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i
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\
!
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\
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[N 111 IR
02:53:53 B 03/09/2023

Top Channel
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TEST REPORT SERIAL NO: UL-RPT-RP14614878JD02G

VERSION 1.0 ISSUE DATE: 17 APRIL 2023

4.3 Transmitter Maximum Peak Output Power

Test Summary:

Test Engineers: Matthew Botfield & Test Date: 09 March 2023
Miriam Thompson

Test Sample Serial Number: M2662LV76V

FCC Reference: Part 15.247(b)(3)

ISED Canada Reference: RSS-Gen 6.12 / RSS-247 5.4(d)

Test Method Used:

FCC KDB 558074 Section 8.3.1.1 referencing ANSI C63.10 Section
11.9.1.1 and Notes below

Environmental Conditions:

Temperature (°C): 19
Relative Humidity (%): 42
Note(s):

1.

Conducted power tests were performed using a signal analyser in accordance with ANSI C63.10 Section
11.9.1.1 with the RBW = DTS bandwidth procedure.

For 4DH5, the signal analyser resolution bandwidth was set to 3 MHz and video bandwidth of 10 MHz. A
peak detector was used, sweep time was set to auto and trace mode was Max Hold. The span was set
to 9 MHz. A marker was placed at the peak of the signal and the results recorded in the tables below.

For 8DH5, the signal analyser resolution bandwidth was set to 5 MHz and video bandwidth of 20 MHz. A
peak detector was used, sweep time was set to auto and trace mode was Max Hold. The span was set
to 15 MHz. A marker was placed at the peak of the signal and the results recorded in the tables below.

For beamforming modes, conducted power was measured on Core 0 & Core 1 and then combined using
the measure-and-sum technique stated in FCC KDB 662911 D01 Section E)1). For EIRP, the directional
antenna gain was added to the conducted output power.

The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF cable.
An RF level offset was entered on the signal analyser to compensate for the loss of the attenuator and
RF cable.
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VERSION 1.0

SERIAL NO: UL-RPT-RP14614878JD02G

ISSUE DATE: 17 APRIL 2023

Transmitter Maximum Peak Output Power (continued)

Results: 4DH5 / SISO / Core 1

Conducted Conducted Peak Marain
Channel Peak Power Power Limit ( dg) Result
(dBm) (dBm)

Bottom 154 30.0 14.6 Complied

Middle 15.5 30.0 14.5 Complied

Top 15.8 30.0 14.2 Complied

Conducted Declared . .
Channel Peak Power | Antenna Gain 55:; E"(adPBII'T':;"t M(ng)m Result
(dBm) (dBi)

Bottom 15.4 3.6 19.0 36.0 17.0 Complied
Middle 15.5 3.6 19.1 36.0 16.9 Complied
Top 15.8 3.6 194 36.0 16.6 Complied
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SERIAL NO: UL-RPT-RP14614878JD02G

ISSUE DATE: 17 APRIL 2023

Transmitter Maximum Peak Output Power (continued)

Results: 4DH5/ SISO / Core 1

14614878 14614878
Ref Level 20.00dBm  Offset 18.60d6 & RBW 3 MHz RefLevel 40.00d8m  Offset 18.60¢B ® RBW 3 Nz
Att 32d8 SWT  101ms @ VEW 10NHz  Mode Swieep At 3208 SWT  7.07ms ® VBW "0NHz Mode Sweep
| [1 FrequencySweep | |1 Frequency Sweep
wif) 1537 dBm| mip 15.49dBm
2.403748 30 G| 243067630 Ghz|
30 dBm- 30 dBm-
20 dBm . 20 b i
I S SO Y
10 dBor 10 dBm-
o - ~ dBm
-10 dBm- 10 dBm-
-20 dBm- -20 dBm-
-30 dBm- 30 dBm-
-40 dBm- 40 dBrr-
50 dBm- 50 dBm-
(CF2.404 GHz 1001 pts 900.0 kHz/ Span 9.0 MHz IKF 2441GHz 1001 pts. 900.0 kHz/ Span 8.0 MHz
A | &
03:30:30 B 03/08/2023 03:29:23 P 03/09/2023

Bottom Channel

14614678

Ref Level 40.00dBm  Offset 187046 ® RBW 3 MHz
Att 32d8 SWT  101ms @ VBW 10MHz  Mode Svieep
| [1 FrequencySweep

30 dBm-

20 dBm-

10 dBor

(\c/uy

-10 dBm-

-20 dBm-

-30 dBm-

-40 dBm-

50 dBm-

(CF 2.476 GHz 1001 pts 900.0 kHz/

Span 9.0 MHz

03:26:23 B 03/09/2023

Measuring...

Top Channel

Middle Channel
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SERIAL NO: UL-RPT-RP14614878JD02G

ISSUE DATE: 17 APRIL 2023

Transmitter Maximum Peak Output Power (continued)

Results: 8DH5/ SISO / Core 1

Conducted Conducted Peak Marain
Channel Peak Power Power Limit ( dg) Result
(dBm) (dBm)

Bottom 14.4 30.0 15.6 Complied

Middle 14.6 30.0 15.4 Complied

Top 14.2 30.0 15.8 Complied

Conducted Declared . .
Channel Peak Power | Antenna Gain 55:; E"(adPBII'T':;"t M(ng)m Result
(dBm) (dBi)

Bottom 14.4 3.6 18.0 36.0 18.0 Complied
Middle 14.6 3.6 18.2 36.0 17.8 Complied
Top 14.2 3.6 17.8 36.0 18.2 Complied
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Transmitter Maximum Peak Output Power (continued)
Results: 8DH5 / SISO / Core 1

14614878 14614878
Ref Level 20.00dBm  Offset 18.60d6 & RBW 5MHz RefLevel 40.00d8m  Offset 18.60¢B ® RBW 5 Nz
Att 32d8 SWT  101ms @ VEW 20NHz  Mode Swieep At 3208 SWT  7.07ms ® VBW 20NHz Mode Sweep
| [1 FrequencySweep Pk View | |1 Frequency Sweep
MY 1432 dBm| NI 1451 dBm
24037450 G| 24408050 Gz
30 dBm 30 dBm
20 dBm - 20 dbm -
| o
10 dBm- 10¢Bm
0 ¢B ~Z B —
-10dBm 10 dBm
-20dBm -20 dBm
-30dBm 30 dBm
40 dBm 40 dBrr-
-50 dBm 50 dBm
(CF 2.404 GHz 1001 pts .5 MHz/ Span 15.0 MHz IKF 2441GHz 1001 pts. .5 MHz/ Span 15.0 MHz
vesoos.. UMD % S wesuing.. ENEN < T
03:23:50 B 03/08/2023 03:25:12 P 03/09/2023
14614878

Ref Level 40.00dBm  Offset 187046 ® RBW 5MHz
Att 32d8 SWT  101ms @ VBW 20MHz Mode Svieep
| [1 FrequencySweep

30 dBm-

20 dBm-

10 dBor

0 B
P

-10 dBm-

-20 dBm-

-30 dBm-

-40 dBm-

50 dBm-

2476 GH: 1007 pis 5 MH:/ Spn 15.0 Mz
Vesurng.. NI

03:26:14 B 03/09/2023

Top Channel
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ISSUE DATE: 17 APRIL 2023

Transmitter Maximum Peak Output Power (continued)

Results: 4DH5 / Beamforming

Conducted Conducted Combined Conducted
Channel Peak Power | Peak Power | Conducted Peak Margin Result
Core 0 Core 1 Peak Power | Power Limit (dB)
(dBm) (dBm) (dBm) (dBm)
Bottom 15.6 15.2 18.4 30.0 11.6 Complied
Middle 15.6 15.6 18.6 30.0 11.4 Complied
Top 15.9 16.3 19.1 30.0 10.9 Complied
Conducted Declared . .
Channel Peak Power | Antenna Gain 55:; E"(adPBII'T':;"t M(ng)m Result
(dBm) (dBi)
Bottom 18.4 5.9 243 36.0 11.7 Complied
Middle 18.6 5.9 24.5 36.0 11.5 Complied
Top 19.1 5.9 25.0 36.0 11.0 Complied

Page 36 of 65




TEST REPORT SERIAL NO: UL-RPT-RP14614878JD02G

VERSION 1.0 ISSUE DATE: 17 APRIL 2023

Transmitter Maximum Peak Output Power (continued)
Results: 4DH5 / Beamforming / Core 0

14614878 14614878
Ref Level 40.00dBm  Offset 185046 ® RBW 3 MHz Reflevel 400008m  Offset 18.60dB ® RBW 3 Whz
Att 32d8 SWT  101ms @ VBW 10MHz  Mode Svieep At 3243 SWT 1.07ms ® VBW ‘ONHz Mode Sweep
| [1 FrequencySweep Pk View | |1 Frequency Sweep
wif) 15.64 dBm| mip 15.57dBm
GHz| 244073930 Ghz|
30 dBr 30 dbm
20 B . 20 b o
] .
10 dBm 10 B
0 cBm B
B
10dBm 10 dBr
20dBm 20 4B
30dBm 30 4B
50 dBm 50 4B
G 001 pis 900.0 e/ Span 9.0 MHz | CREES 0T pts 900.0kHz/ Span S0 MHz
e B8
j03:32:51 B 03/09/2023 03:33:45 Pu 03/09/2023

Bottom Channel Middle Channel

14614678

RefLevel 2000cBm  Offset 1870d6 @ RBW 3 Mz
Att 3268 SWT 101ms @ VEW 10MHz Mode Svieep

| [1 FrequencySweep Pk View
wif) 15.88 dBm|
20 Ghz|

30dBrr

20 d8rr T
IR S
[
10 dBir
[ ~

e

10 dr

20 db

40 d
2476 GH: 1007 pis 900.0 e/ Span 9.0 MHz
Vesrie.. HINNEN % LY

03:39:06 B 03/08/2023

Top Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 4DH5 / Beamforming / Core 1

14614878 14614878
Ref Level 40.00dBm  Offset 185046 ® RBW 3 MHz Reflevel 400008m  Offset 18.60dB ® RBW 3 Whz
Att 32d8 SWT  101ms @ VBW 10MHz  Mode Svieep At 3243 SWT 1.07ms ® VBW ‘ONHz Mode Sweep
| [1 FrequencySweep | |1 Frequency Sweep
M| 15594Bm
244077520 Ghz|
30 dBr 30 dbm
20 B - 20 b o
L — 7 o — | —
10 dBm 10 B
~.
0 cBm ~—
] -
10dBm 10 dBr
20dBm 20 4B
30dBm 30 4B
50 dBm 50 4B
G 001 pis 900.0 e/ Span 9.0 MHz | CREES 0T pts 900.0kHz/ Span S0 MHz
v NI N - ummn s 000
03:31:52 B 03/09/2023 03:34:23 P 03/09/2023

Bottom Channel

14614678

RefLevel 2000 B Offset 1870 @ RBW

| [1 FrequencySweep

3Nz

Att 3268 SWT 101ms @ VEW 10MHz Mode Svieep

30 dBm-

20 dBm-

10 dBor

0 dBm=
=

-10 dBm-

-20 dBm-

-30 dBm-

-40 dBm-

50 dBm-

(CF 2.476 GHz

1001 pts 900.0 kHz/

Span 9.0 MHz

03:38:09 BM 03/09/2023

Measuring...

T
T tsan

Top Channel

Middle Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 8DH5 / Beamforming

Conducted Conducted Combined Conducted
Channel Peak Power | Peak Power | Conducted Peak Margin Result
Core 0 Core 1 Peak Power | Power Limit (dB)
(dBm) (dBm) (dBm) (dBm)
Bottom 14.0 14.0 17.0 30.0 13.0 Complied
Middle 13.9 14.4 17.2 30.0 12.8 Complied
Top 14.4 14.4 17.4 30.0 12.6 Complied
Conducted Declared . .
Channel Peak Power | Antenna Gain 55:; E"(adPBII'T':;"t M(ng)m Result
(dBm) (dBi)
Bottom 17.0 5.9 22.9 36.0 13.1 Complied
Middle 17.2 5.9 23.1 36.0 12.9 Complied
Top 17.4 5.9 23.3 36.0 12.7 Complied
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Transmitter Maximum Peak Output Power (continued)

Results: 8DH5 /| Beamforming / Core 0

14614878 14614878
Ref Level 40.00dBm  Offset 185046 ® RBW 5MHz Reflevel 400008m  Offset 18.60dB ® RBW S Whz
Att 32d8 SWT  101ms @ VBW 20MHz Mode Svieep At 3243 SWT 1.07ms ® VBW J0NHz Mode Sweep
| |1 Frequency Sweep
1 M| 1385dBm
24035950 G| 24406700 GHz
30 dBr 30 dbm
20 B 20 b
| L ——" [ —
10 dBm 10 B
0 cB—
] — —
10dBm 10 dBr
20dBm 20 4B
30dBm 30 4B
50 dBm 50 4B
G 001 pis 5 MH:/ Spn 15.0 Mz | CREES 0T pts 5 NHe/ Span 150 MFz
[ . .- s
03:46:34 B 03/09/2023 03:45:32 P 03/09/2023

Bottom Channel

14614678

| [1 FrequencySweep

RefLevel 2000cBm  Offset 187006 @ RBW 5 MHz
Att 3268 SWT 101ms @ VEW 20NHz Mode Svieep

1Pk View

1437 6B

24752660 Gty

30 dBm-

20 dBm-

10 dBor

0 B

-10 dBm-

-20 dBm-

-30 dBm-

-40 dBm-

50 dBm-

(CF 2.476 GHz

1007 pis

.5 MHz/

Spn 15.0 Mz

03:40:27 B 03/09/2023

Measuring...

Top Channel

Middle Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 8DH5 / Beamforming / Core 1

14614878 14614878
Ref Level 40.00dBm  Offset 185046 ® RBW 5MHz Reflevel 400008m  Offset 18.60dB ® RBW S Whz
Att 32d8 SWT  101ms @ VBW 20MHz Mode Svieep At 3243 SWT 1.07ms ® VBW J0NHz Mode Sweep
| [1 FrequencySweep Pk View | |1 Frequency Sweep
wif) 1395 dBm| mip 1437 dBm
2403 45,0 G| 24403860 GHz
30 dBr 30 dbm
20 B 20 b -
v "
| B |
10 dBm 10 B
0 cem —
" —
10dBm 10 dBr
20dBm 20 4B
30dBm 30 4B
50 dBm 50 4B
G 001 pis 5 MH:/ Spn 15.0 Mz | CREES 0T pts 5 NHe/ Span 150 MFz
Nesung.. WINDEN @ U0 o nEEm o O
03:47:17 B 03/09/2023 03:42:52 P 03/09/2023

Bottom Channel Middle Channel

14614678

RefLevel 2000cBm  Offset 187006 @ RBW 5 MHz
Att 3268 SWT 101ms @ VEW 20NHz Mode Svieep

| [1 FrequencySweep Pk View
wif) 1440 dBm|
24754310 G|
30dBrr
20 d8rr
e I
10 dBir
0 choy ==
10 dr
20 db
40 d
2476 GH: 1007 pis 5 MH:/ Spn 15.0 Mz
Mesorng..  ENNDED & TUEY
03:41:32 B 03/08/2023

Top Channel
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4.4 Transmitter Power Spectral Density

Test Summary:

Test Engineers: Matthew Botfield & Test Dates: 09 March 2023 &
Miriam Thompson 10 March 2023

Test Sample Serial Number: M2662LV76V

FCC Reference: Part 15.247(e)

ISED Canada Reference: RSS-247 5.2(b)

FCC KDB 558074 Section 8.4 referencing ANSI C63.10

Test Method Used: Section 11.10.2

Environmental Conditions:

Temperature (°C): 19
Relative Humidity (%): 42 to 48
Note(s):

1. Transmitter Power Spectral Density tests were performed using a signal analyser in accordance with
ANSI C63.10 Section 11.10.2.

2. The signal analyser resolution bandwidth was set to 3 kHz and video bandwidth 10 kHz. A Peak detector
was used, sweep time was set to auto and the trace mode was Max Hold. The span was set to 1.5 times
the measured DTS bandwidth. A marker was placed at the peak of the signal and the results recorded in
the table below.

3. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF cable.
An RF level offset was entered on the signal analyser to compensate for the loss of the attenuator and
RF cable.
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Transmitter Power Spectral Density (continued)
Results: 4DH5 / SISO / Core 1

PSD Limit Margin
Channel (dBm / 3 kHz) (dBm / 3 kHz) (dB) Result
Bottom -3.6 8.0 11.6 Complied
Middle -3.7 8.0 1.7 Complied
Top -3.4 8.0 11.4 Complied
M| -385d8m M| -359dBm
- A Y | !1 i | m i . 3 S | ,,V 'TI | .w« "
104 MW\ M \UM | f,N WMMMW WmL ],( “\f‘u{w\n‘wm ﬂ (\(HM\MN}% 1 "‘W LMM HM M‘ JW\MLIMWJV'M r’ﬂ u (1‘(w\ﬂl\r’r‘mﬁ /‘v"\} W M"T M h
W M L L ﬂf i ‘\M \’JH , u\/‘ § ,JH ! \wl‘ y”’i‘ﬁm WH‘\”‘ [y A \\‘I il W.‘ 1l M i‘W A 4“\»‘{“ :
30 dBr '“;l}\N \ “‘ g ‘ L ‘ “‘rlqyJ\fm 30 dBm- J””’N ‘l. \J \’J r ‘ Mﬂ\\w‘f
‘ "
il [} yl i

m
! i '
4 £0d
7 0d
4 4
| [ 1001 pts 316,94 ko] Span 3.16935 MHz | CEEER 1001 pts 316,94 e/ Span3.16935 MHz
[T s NI & 208
04:12:37 B 03/09/2023 04:13:44 M 03/09/2023
Bottom Channel Middle Channel
14614878
Reflevel 75.00d8m Offset 1870¢B ® RBW 3 khz
At 748 SWT 353ms ® VBW '0kHz Mode Sweep
- Ml -340dBm
10| 247574353 Gz
0 dBor -
1 1’( d g (H[ f i u‘m”va,n\L - m T F‘U‘ T ‘r'w
il \J\ | XN \’w | hd' i AT
PR AT,
I s
MW } ‘“} W M\'}q\w
W Ml
R QWM v H‘m“r f
) i
fN”“' L nml,
0d
04
#0d
| e 1001 pts 316,94 ko] Span 3.16935 MHz
[N 111 IR
04:14:38 BM 03/09/2023

Top Channel
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Transmitter Power Spectral Density (continued)

Results: 8DH5/ SISO / Core 1

PSD Limit Margin
Channel (dBm / 3 kHz) (dBm / 3 kHz) (dB) Result
Bottom 75 8.0 15.5

Complied

Middle

-7.6

8.0

15.6

Complied

Top

-8.3

8.0

16.3

Complied

14614378

14514378
Reflevel 1500dBm  Offset 1860¢8  RBW 3z Reflevel 15006Bm  Offset 1860¢8 & RBW 3 iz
At 748 SWT 10 ms & VBW 0k Mode Sieep At 748 SWT 70 ms & VBW 0k Mode Sweep
| |1 Frequengy i 1Pk View

U I 785dBm
10 B TASTTOGH] 10 cBir TATIEIGH
0 3o 0
1 f A d [

=
=
==
e
e |
)
=

7 7
4 4
| [ 1001 pts 6308 ki Span 6.300 Mz | CEEER 1001 pts 6308 kie/ Span 6.309 Mz

vesig. IINNN & RN Mezsuing... TN

WBN
e

0s:16:00 AN 0371072023

05:20:59 aM 0371072023

Bottom Channel Middle Channel

14614878
ReflLevel 150003 Offset 187003 ® RBW 3z
At 745 SWT 70 ms © VBW 10kHz Mode Sieep
e
M| 826 dBm|
10 cbr TATSTIEIGH
0 dm

I 4 M \M 4\' n fﬂ" '[b M | lﬂri “{’M '*‘i‘w“‘w .
20 dB—— R
30 g8 l|‘| MM \J Y u | ‘ ' ‘ \ ‘\\ h hhfu

N | | M

I
[

" ’W\\r

| e 1001 pts 6308 ki Span 6.300 Mz

— T
wesirs.. NN & RO

o4:15:29 B 0370972023

Top Channel
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Transmitter Power Spectral Density (continued)
Results: 4DH5 / Beamforming

PSD Core 0 | PSD Core 1 Combined Limit Marain
Channel (dBm /3 (dBm/3 PSD (dBm/ (dBm /3 (dg) Result
kHz) kHz) 3 kHz) kHz)
Bottom -4.1 -3.7 -0.9 8.0 8.9 Complied
Middle -3.3 -3.0 -0.1 8.0 8.1 Complied
Top -2.9 -2.9 0.1 8.0 7.9 Complied

Results: Core 0

14614378 14614378

Reflevel 1500d8m  Offset 186008 © RBW 3Kz
At 7d5 SWT  353ms @ VBW T0kiz Mode Sweep

Reflevel 1500d8m  Offset 1860cB © RBW 3z
At 7d5 SWT 352ms @ VBW T0kiz Mode Sweep

M| 411 dBm i 329d6m
10 dBir T3 TIOEIGH 10 cBir TANTIT G

Ly ] Jﬁ"; ——— f o \ s ‘M"“\IM\';’L o H.V('hlmv‘u.\ ) N
MLk T Y, B L A AL R
_ MW T | i lh‘J W\ RIS J\(W‘M’ _ Wr\\w P | i W i S (Mlﬂr
o dﬂw w T ‘W’w’v W i — “W”ﬁ{rm
ﬁ%a T M 1 % ] “’uru
Igl:ﬂﬂ GHz 1001 pts. 316.94 khz/ Span 3.169 35 MHz Iglum GHz 1001 pts. 316.19 khz/ Span 3.16185 MHz

— . BB
vessuing... NN % 0

weins.. IENEN & 0T
09:35:06 AN 03/10/2023

05:37:58 aM 0371072023

Bottom Channel Middle Channel
M| -294dEm
' Tj i i W\\%m s t "'”[\‘\"mil‘vr'[ VU T ‘ﬁm
IO | i 0 i ]
W’w}%ﬂm Ug w ‘ﬂ‘ JW Y{n f\fk" J' Y\Mr\mm J\}' J MV \"J\L 'N‘NJ ) f \\/ "I“A%%f
30 dBim MMW } 1} b w \JM :
R 7%1" L} v “m‘lr/\’
i g
||§;:m [ 1001 pts 316,94 ko] Spmn 316835 iz
wesiog.. NN <5 CEO

0s:41:08 AN 03/10/2023

Top Channel
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Transmitter Power Spectral Density (continued)

Results: 4DH5 / Beamforming / Core 1

14614878 14614878
RefLevel 1500dBm  Offet 186003 ® RBW 3z RefLevel 15000Bm  Offet 186003 ® RBW 3 iz
At 745 SWT 352ms © VBW 10kHz Mode Sieep At 75 SWT 353ms © VBW 10kHz Mode Sieep
| |1 Frequengy Sweep
M| 357 dem| M| 301 dem|
10 cB T GH| 10 ¢ TITIETI GH

i I i MJ ‘J'» et i
I L L
’NW | ||\ U R ’V\

Ik i ] i ,
30 B hw( 1 h ‘ Py ‘\ 30 dbr MM{ ] / \’l\ f
i | il il | ",
R £l R mkm' i L
I 1 - Il
%w- T ("”\’ Jvr”‘” Ui 'l\yv
€0 dBnr i
7 7
4 4
| [ 1001 pts 316.19 2/ Span 3.16185 MHz | CEEER 1001 pts 316,94 e/ Span3.16935 MHz
weis. NI % 5O v MO
05:36:37 AN 03/10/2023 03:38:56 AM  03/10/2023

Bottom Channel Middle Channel

14614378

Reflevel 1500d8m  Offset 137008 © RBW 3z
At 7d5 SWT  352ms @ VBW 10kiz Mode Sweep

M| 239 dem|
10 B TATSTITEGH

i

0 LR L A

=
p—
i

4 w
Bl Ml

o
€0 dBnr
70 dBr
40 dBrr

| e 1001 pts 316.19 2/ Span 3.16185 MHz

— . BG0
vessuing.. TN %

os:42:56 AN 0371072023

Top Channel
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Transmitter Power Spectral Density (continued)

Results: 8DH5 / Beamforming

PSD Core 0 | PSD Core 1 Combined Limit Marain
Channel (dBm/3 (dBm/3 PSD (dBm/ (dBm/3 (dlg) Result
kHz) kHz) 3 kHz) kHz)

Bottom -7.8 -8.5 -5.1 8.0 13.1 Complied

Middle -7.5 -7.9 -4.7 8.0 12.7 Complied

Top -7.9 -7.8 -4.8 8.0 12.8 Complied

Results: Core 0
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Transmitter Power Spectral Density (continued)

Results: 8DH5 / Beamforming / Core 1
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5 Radiated Test Results

5.1 Transmitter Radiated Emissions <1 GHz

Test Summary:

Test Engineers: John Ferdinand & Test Dates: 01 February 2023 &
Andrew Harding 14 February 2023

Test Sample Serial Number: NQHHW969D9

FCC Reference: Parts 15.247(d) & 15.209(a)

ISED Canada Reference: RSS-Gen 6.13 & 8.9 / RSS-247 5.5

Test Method Used: ANSI C63.10 Sections 6.3, 6.4 and 6.5

Frequency Range 9 kHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 19 to 21

Relative Humidity (%): 34 to 38

Note(s):

1.

The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.

The preliminary scans showed similar emission levels below 1 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to the middle
channel only.

All emissions shown on the pre-scans were investigated and found to be ambient, or > 20 dB below the
appropriate limit or below the noise floor of the measurement system. Therefore the highest peak noise
floor reading of the measuring receiver was recorded in the table below.

Measurements below 30 MHz were performed in a semi-anechoic chamber (Asset Number KO001) at
3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the centre of
the chamber turntable. The limit was extrapolated to 3 metres in accordance with ANSI C63.10 clause
6.4.3 using the method described in clause 6.4.4.2. ANSI C63.10 clause 5.2 states an alternative test
site that can demonstrate equivalence to an open area test site may be used for measurements below
30 MHz. Therefore, measurements were performed in a semi-anechoic chamber. The correlation data
between semi-anechoic chamber and an open field test site is available upon request.

Measurements from 30 MHz to 1 GHz were performed in a semi-anechoic chamber (Asset Number
K0001) at a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground
plane in the centre of the chamber turntable. Maximum emission levels were determined by height
searching the measurement antenna over the range 1 metre to 4 metres.

Pre-scans were performed and markers placed on the highest measured levels. The test receiver was
configured as follows: For 9 kHz to 150 kHz, the resolution bandwidth was set to 300 Hz and video
bandwidth 1 kHz. A peak detector was used and trace mode was Max Hold. For 150 kHz to 30 MHz, the
resolution bandwidth was set to 10 kHz and video bandwidth 30 kHz, trace mode was Max Hold. For 30
MHz to 1 GHz, the resolution bandwidth was set to 120 kHz and video bandwidth 500 kHz. A peak
detector was used, sweep time was set to auto and trace mode was Max Hold.
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Transmitter Radiated Emissions (continued)

Results: Peak / Middle Channel / 4DH5 / Beamforming / Core 0 + Core 1

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
956.040 Horizontal 31.6 46.0 14.4 Complied
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5.2 Transmitter Radiated Emissions >1 GHz

Test Summary:

Test Engineer:

John Ferdinand

Test Dates:

30 January 2023 to
02 February 2023

Test Sample Serial Number:

NQHHW969D9

FCC Reference:

Parts 15.247(d) & 15.209(a)

ISED Canada Reference:

RSS-Gen 6.13 & 8.9/ RSS-247 5.5

Test Method Used:

FCC KDB 558074 Sections 8.1 ¢)3), 8.5 & 8.6 referencing ANSI
C63.10 Sections 6.3, 6.6, 11.11 & 11.12

Frequency Range

1 GHz to 25 GHz

Environmental Conditions:

Temperature (°C):

20 to 22

Relative Humidity (%):

33 to 37

Note(s):

1. The final measured value, for the given emission, in the table below incorporates the calibrated antenna

factor and cable loss.

2. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak and average noise floor readings of the measuring receiver were recorded as shown in the

tables below.

The emission shown on the 1 GHz to 3 GHz plot at approximately 2441 MHz is the EUT fundamental.

Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO001) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres

above the test chamber floor, in

line with the EUT.

5. Pre-scans were performed and a marker placed on the highest measured level of the appropriate plot.
The test receiver resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. The sweep time

was set to auto. Peak and average measurements were performed with their own appropriate detectors
during the pre-scan measurements.

Results: Peak / Middle Channel / 4DH5 /| Beamforming / Core 0 + Core 1

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpV/m) (dB)
2996.000 Horizontal 545 74.0 19.5 Complied
Results: Average / Middle Channel / 4DH5 / Beamforming / Core 0 + Core 1
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBuV/m) (dB)
2924.000 Horizontal 47.8 54.0 6.2 Complied
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