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1 Report Summary

11 Report Modification Record

Alterations and additions to this report will be issued to the holders of each copy in the form of a
complete document.

Issue

Description of Change

Date of Issue

1

First Issue

14-October-2024

1.2 Introduction

Applicant

Manufacturer

EUT/Sample Identification

Test Specification/Issue/Date

Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Table 1

Apple Inc

Apple Inc

Refer to section 1.6

FCC 47 CFR Part 15C: 2023
04-September-2024
08-October-2024

Vineeth Nagaraj, Morsalin Hossain, loan-Alexandru
Bogatu, Jayvir Makwana, Ahmed Al Derdiri, Manohar Thota
and Elliot Callender

ANSI C63.4 (2014)

ANSI C63.10 (2020)

KDB 662911 D01 v02r01
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1.3

Brief Summary of Results

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 15C is shown below.

Section Specification Clause Test Description Result Comments/Base Standard
Configuration and Mode: 2.4 GHz Bluetooth BDR/EDR
The device complies with the provisions of
- 15.203 Antenna Requirement N/T this section, as it uses permanently
attached integral antennas.
2.1 15.205 Restricted Band Edges Pass ANSI C63.10 (2020)
2.2 15.247 (a)(1) Frequency Hopping Systems - Average Time of Occupancy Pass ANSI C63.10 (2020)
2.3 15.247 (a)(1) Frequency Hopping Systems - Channel Separation Pass ANSI C63.10 (2020)
2.4 15.247 (a)(1) Frequency Hopping Systems - Number of Hopping Channels Pass ANSI C63.10 (2020)
25 15.247 (a)(1) Frequency Hopping Systems - 99% & 20 dB Bandwidth Pass ANSI C63.10 (2020)
. ANS| C63.10 (2020)
2.6 15.247 (b) Maximum Conducted Output Power Pass
KDB 662911 D01 v02r01
2.7 15.247 (d) Authorised Band Edges Pass ANSI C63.10 (2020)
. . . ANSI C63.10 (2020)
2.8 15.209 and 15.247 (d) | Spurious Radiated Emissions Pass
ANSI C63.4 (2014)

Table 2

COMMERCIAL-IN-CONFIDENCE
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1.4 Product Information
1.4.1 Technical Description

The equipment under test (EUT) was a portable laptop computer.
1.4.2 Test Modes

The EUT’s 2.4 GHz Bluetooth radio supports SISO (Single Input/Single Output) operation on three
different cores (Core 0, 1, and 2). It also supports MIMO (Multiple Input/Multiple Output)
beamforming operation on Cores 0+1. The EUT supports Basic Rate and Enhanced Data Rate
modes for FHSS operation.

Core 0 and core 1 also operate at two power settings: low power “iPA” and high power “ePA”, with
dedicated core 2 only supporting the lower power mode. The EUT uses different output powers per
core dependent on how many cores are used.

After preliminary investigations, conducted tests on the EUT and Radiated Band Edge
were performed in the following modes:

SISO modes:

e DH5-iPA-Corel
2-DH5 - iPA - Core 1
3-DH5 - iPA - Core 1
DHS5 - iPA - Core 2
2-DH5 - iPA - Core 2
3-DH5 - iPA - Core 2
2-DH5 - ePA - Core 1
3-DH5 - ePA - Core 1

MIMO modes (Core 0 + Core 1):
DH5 - iPA

2-DH5 - iPA

3-DH5 - iPA

2-DH5 - ePA

3-DH5 - ePA

Spurious Radiated Emissions tests were limited to the modes shown below, with the device
configured to operate at maximum output power. As this was deemed to be worst case.

SISO mode:
e DH5-iPA-Core 2

MIMO modes:
e DH5-iPA-Core0+ Corel
e 2-DH5-ePA-Core0+Corel

COMMERCIAL-IN-CONFIDENCE Page 4 of 189
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1.4.

1.4.

15

1.6

3 Test Setup

For conducted tests the EUT antennas were disconnected and replaced with U. FL to SMA test
cables to enable conducted testing on each core. The loss of these test cables were known and
compensated for in any conducted measurements.

For all tests the EUT was put into a continuous transmit/receive test mode with the chipset
manufacturer’s test commands. These ran the specified modulation types on either a fixed single
channel or in Hopping mode, to ensure the measured signals were representative.

All testing was performed with the EUT powered via a 120 V AC, 60 Hz source.

4 Antenna Gain Table
Antenna Port Frequency Range (MHz) Peak Gain (dBi) Conducted Cable Loss (dB)
Core 0 2400 to 2480 4.5 0.71
Core 1 2400 to 2480 4.8 0.71
Core 2 2400 to 2480 4.8 0.71
Table 3

Deviations from the Standard
No deviations from the applicable test standard were made during testing.
Identification of the EUT

The table below details identification of the EUT(s) that have been used to carry out the testing
within this report.

Model: A3401

Serial Number Hardware Version Software Version Firmware
JVIC362FKV REV1.0 24A32191s 22.1.65.459
H56R7RH7PK REV1.0 24A32831c 22.1.65.459
HHJTCJ96L9 REV1.0 24A32191s 22.1.65.459

Table 4
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1.7 EUT Modification Record

The table below details modifications made to the EUT during the test programme.

The modifications incorporated during each test are recorded on the appropriate test pages.

Modification State | Description of Modification still fitted to EUT Modification Fitted By

Date Modification
Fitted

Model: A3401, Serial Number: JVJC362FKV

0 | As supplied by the customer

Not Applicable

Not Applicable

Model: A3401, Serial Number: H5S6R7RH7PK

0 | As supplied by the customer

Not Applicable

Not Applicable

Model: A3401, Serial Number: HHIJTCJ96L9

0 | As supplied by the customer

Not Applicable

Not Applicable

1.8 Test Location

Table 5

TUV SUD conducted the following tests at our Concorde Park Test Laboratory.

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: 2.4 GHz Bluetooth BDR/EDR

loan-Alexandru Bogatu, Morsalin

R icted B E . . . KA
estricted Band Edges Hossain and Vineeth Nagaraj, UKAS
Frequency Hopping Systems - Average Time of Jayvir Makwana UKAS
Occupancy
Frequency Hopping Systems - Channel Separation Jayvir Makwana UKAS
Frequency Hopping Systems - Number of Hopping Jayvir Makwana UKAS
Channels
Frequency Hopping Systems - 99% & 20 dB .
Bandwidth Jayvir Makwana UKAS
Maximum Conducted Output Power Jayvir Makwana UKAS
. loan-Alexandru Bogatu, Morsalin
Authorised Band Edges Hossain and Vineeth Nagaraj, UKAS
Ahmed Al Derdiri, Elliot Callender,
Spurious Radiated Emissions Manohar Thota and Morsalin UKAS
Hossain
Table 6
Office Address:
TUV SUD

Concorde Park
Concorde Way
Fareham
Hampshire
PO15 5FG
United Kingdom

COMMERCIAL-IN-CONFIDENCE
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2 Test Details

2.1 Restricted Band Edges
211 Specification Reference
FCC 47 CFR Part 15C, Clause 15.205
2.1.2 Equipment Under Test and Modification State

A3401, S/N: JVIJC362FKYV - Modification State O
A3401, S/N: H56R7RH7PK - Modification State O

213 Date of Test
04-September-2024 to 29-September-2024

21.4 Test Method
This test was performed in accordance with ANSI C63.10, clause 6.10.5.
Plots for average measurements were taken in accordance with ANSI C63.10, clause 4.1.5.2.6.
These are shown for information purposes and were used to determine the worst-case
measurement point. Final average measurements were then taken in accordance with ANSI
C63.10, clause 4.1.4.2.2 to obtain the measurement result recorded in the test results tables.
The following conversion can be applied to convert from dBuV/m to uv/m:
107~(Field Strength in dBuV/m/20).

21.5 Environmental Conditions

Ambient Temperature 22.3-245°C
Relative Humidity 41.0-54.7%
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2.1.6 Test Results

2.4 GHz Bluetooth BDR/EDR

iPA - Core 0 (SISO)

M0 Fiker 8 -3 0B

Count 5000 (pk) /1 {cav

Marker 1 2390.000 MHz 53.49 dBuV/m
130— Marker 2 2379.800 MHz 54.79 dBuV/m
Marker 3 2390.000 MHz 40.04 dBuV/m

10—

100—

— Marker 4 2389.670 MHz 40.05 dBuV/m

¥

408 N N
T T e Y e e e e v e o e RSP TS T RN

30

Start 2375.0 MHz
REW 1 MHz

T
Center 2390,0 MHz

Stop 2405.0 MH:
VEW 3 MHz Swieep 1.010 ms (1001 pts)

ackertype  [Pueeney | Bagi0e L ey |
Static DH5 2402 2390 54.79 40.05
Static 2-DH5 2402 2390 54.99 40.13
Static 3-DH5 2402 2390 55.60 40.12
Static DH5 2480 2483.5 53.32 41.55
Static 2-DH5 2480 2483.5 53.78 41.52
Static 3-DH5 2480 2483.5 54.35 41.57
Table 7 - SISO Restricted Band Edge Results

Figure 1 - Bluetooth DHS5, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz

COMMERCIAL-IN-CONFIDENCE
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30
Start 237!

75.0 MHz
REW 1 MHz

140— Ref 132.0 dBuv/m Aftenuation 10 B
Filter W -3 d& Sweep Count 5000 (pk) / 1 (cav)
Marker 1 2390.000 MHz 53.09 dBuV/m —— Peak Trace

130— Marker 2 2379.740 MHz 54.99 dBuV/m Average (CISPR)
Peak Limit
Marker 3 2390.000 MHz 40.12 dBuV/m —— Averape Limit
120— Marker 4 2389.580 MHz 40.13 dBuV/m
10—
100—
50—
80—
70—
60— i \
2 / !
. M}'
ety ey M-.w‘,mwv'-.wwW £ T e T P
50— 1
43
40— — _
30 : T T T T T T
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 MHz Sweep 1.010 ms (1001 pts)
Figure 2 - Bluetooth 2-DH5, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz
140— Ref 132.0 dBuv/m Aftenuation 10 B
Filter W -3 d& Sweep Count 5000 (pk) / 1 (cav)
Marker 1 2390.000 MHz 55.60 dBuV/m —— Peak Trace
130— Marker 2 2390.000 MHz 40.12 dBuV/m Average (CISPR)
Peak Limit
—— Average Limit

120+

10—

100—

T T T T T
Center 2390.0 MHz Stop 2405.0 MHz
/B 3 MHz Sweep 1.010 ms (1001 pts)

COMMERCIAL-IN-CONFIDENCE

Figure 3 - Bluetooth 3-DH5, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz
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140 Ref 132.0 dBuV/m Attenuation 10 d8
Filter BV -6 0B Sweep Count 5000 (pk) /1 (cav
Marker 1 2483.500 MHz 52.90 dBuV/m i)

130— Marker 2 2485.030 MHz 53.32 dBuV/m = :”5;(“9' (CISPR
eak Limit
Marker 3 2483.500 MHz 41.55 dBuV/m Average Limit
120+
110+
100—
90— iy \
[ \
80— = |
b \
[ \
- [} \
|/ \
f
60— / \
' N 1
+ M
P i AN AAAA Rt | R T T T P S S SO YRy VORI YW AT |
40— —_— -~ B
30 T T T T T
Start 2468.5 MHz Center 2483.5 MHz Stop 2498.5 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)
Figure 4 - Bluetooth DH5, SISO, Core 0 - 2480 MHz
Band Edge Frequency 2483.5 MHz
140— Ref 131.0dBuV/m Attenuation 10 d8
7| Filter BW -6 dB Sweep Count 5000 (pk) / 1 (cav,
Marker 1 2483.500 MHz 53.56 dBuV/m — Peak Trace
130 Marker 2 2484.820 MHz 53.78 dBuV/m - :“*L“Q* CISPR
eak Limit
Marker 3 2483.500 MHz 41.52 dBuV/m —— Average Limit
120—
10| ey
100— ’/ \
90— /
/
80— \“
’\' 1
/ \
70| f \
/ \
60— / \
f | Vo 2
A s’ s
s e M A vl e / AR o A O~ oy o A A A AN NN,
40 — 2= — —
30 T T T T T 1
Start 24685 MHz Center 2483.5 MHz Stop 2498.5 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

COMMERCIAL-IN-CONFIDENCE

Figure 5 - Bluetooth 2-DH5, SISO, Core 0 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 131.0 dBuV/m
Filter BW -6 d8
Marker 1 2483.500 MHz 52.13 dBuV/m
130~ Marker 2 2489.710 MHz 54.35 dBuV/m
Marker 3 2483.500 MHz 41.57 dBuV/m
120+
110—|
100—
90—
80—
70—
60— 1
vv-r/ [
PR T e UTTRpRUNEY P R PV
40 — —
30 T T
Start 2468.5 MHz
RBW 1 MHz

Attenuation 10 A8
Sweep Count 5000 (pk) /1 (cav
—— Peak Trace
—— Average (CISPR

Peak Limit
—— Average Limit

\ q soa
)\ AA A
| AN it AN \yﬁr\,‘\',r«‘l’v"*«w T I ey B

R —

T T T T T
Center 2483.5 MHz

Stop 2498.5 MHz
VBW 3 MHz

Sweep 1.010 ms (1001 pts

Figure 6 - Bluetooth 3-DH5, SISO, Core 0 - 2480 MHz
Band Edge Frequency 2483.5 MHz

COMMERCIAL-IN-CONFIDENCE
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iPA - Core 1 (SISO)

Mode PacketType || Proquency Hz) |@euviny | @saim)
Static DH5 2402 2390 55.31 40.43
Static 2-DH5 2402 2390 54.72 40.15
Static 3-DH5 2402 2390 55.03 40.14
Static DH5 2480 24835 54.64 42.41
Static 2-DH5 2480 24835 54.21 41.76
Static 3-DH5 2480 24835 55.19 41.84

COMMERCIAL-IN-CONFIDENCE

Table 8 - SISO Restricted Band Edge Results

Ref 129.0 dBuV/m

Attenuation 10 dB

] Filver BW -3 dB Sweep Count 5000 (pk) / 1 (cav)
Marker 1 2390.000 MHz 53.28 dBuV/m o PeakTrace
130 Marker 2 2383.670 MHz 55.31 dBuV/m == Avetage (CISPR)
Peak Limit
Marker 3 2390.000 MHz 40.42 dBuV/m —— Average Limit
120 Marker 4 2389.790 MHz 40.43 dBuV/m
o]
100—
90—
80—
70— ;" I‘!
f \
! \
! 1\
60— / L}
\
oo o o A A At Dty AR A A o 08 gl gl el . |
50—
43
40 S B —
30 T T
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
Figure 7 - Bluetooth DH5, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
140 Ref 130.0 dBuV/m

T Filter 8w -3 dB

—— Peak Trace
130 Marker 2 2380.580 MHz 54.72 dBuV/m —— Average (CISPR)
Peak Limit
Marker 3 2390.000 MHz 40.13 dBuV/m —— Average Limit

Marker 1 2390.000 MHz 53.95 dBuV/m

120 Marker 4 2389.400 MHz 40.15 dBuV/m

e LY w1 ey v e e ey e e A WY WY

13

a0 — —e ——

E T T
Start 2375.0 MHz Center 23900 MHz Stop 2405.0 MHz
REW 1 MHz VEW 3 MHz

Sweep Count 5000 (pk)

!

PR T Y

Sweep 1.010 ms (1001 pts)

Attenuation 10 dB

Figure 8 - Bluetooth 2-DH5, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz

Page 12 of 189



Document 75961394-67 Issue 01
COMMERCIAL-IN-CONFIDENCE

140— Ref 130.0 dBuv/m Aftenuation 10 B
Filter W -3 d& Sweep Count 5000 (pk) / 1 (cav)
Marker 1 2390.000 MHz 52.24 dBuV/m —— Peak Trace

130— Marker 2 2381.510 MHz 55.03 dBuV/m Average (CISPR)
Peak Limit
Marker 3 2390.000 MHz 40.14 dBuV/m —— Averape Limit
120+
10—
100—
50—
80—
70—
60— -
B W APV VI Ve W VOV S v
50— 3
40 . I
30 ; T T T T
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 MHz /By Sweep 1.010 ms (1001 pts)
Figure 9 - Bluetooth 3-DH5, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
140— Ref 132.0 dBuv/m Aftenuation 10 B
Filter W -6 dB Sweep Count 5000 (pk) / 1 (cav)
Marker 1 2483.500 MHz 53.30 dBuV/m —— Peak Trace
130— Marker 2 2485.660 MHz 54.64 dBuV/m Average (CISPR)
Peak Limit
Marker 3 2483.500 MHz 42.41 dBuV/m —— Averape Limit
120+
10—
100—
50—
80—
70— i
'l
60— \v
i 2
g 54048V
eeprmetbe et WA At \ h\““"‘*"\”‘w""\mhfxmvw»:-\.:"\\vlﬂ«—w.'uumhwW‘LA;\W-:»‘».-’»J..#Wn‘»"w
50— \ 1
_— ——
40—~ —
0 T T T T 1
Start 24685 MHz Center 2483.5 MHz Stop 2438.5 MHz
REW 1 MHZ BW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 10 - Bluetooth DH5, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz

COMMERCIAL-IN-CONFIDENCE

Page 13 of 189



Document 75961394-67 Issue 01
COMMERCIAL-IN-CONFIDENCE

Ref 131.0 dBuV/m
Filter BW -6 dB

Marker 1 2483.500 MHz 52.93 dBuV/m
130— Marker 2 2485.210 MHz 54.21 dBuV/m
Marker 3 2483.500 MHz 41.76 dBuV/m

140—

10— Ly

60— f/

oI A Ay it et

RS-

Wrewatis g man )

Attenuation 10 d8

Sweep Count 5000 (pk) / 1 (cav
—— Peak Trace
—— Average (CISPR

Peak Limit

Average Limit

[YRWITRVEY ey YRR Py N ST e TP

Figure 11 - Bluetooth 2-DH5, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz

Filter BW -6 d8

Marker 1 2483.500 MHz 52.35 dBuV/m
130 Marker 2 2483.590 MHz 55.19 dBuV/m
Marker 3 2483.500 MHz 41.84 dBuV/m

10— -

100—

sl
BRSPETIT W SR N

Start 24685 MHz
REW 1 MHz

Attenuation 10 d8
Sweep Count 5000 (pk) / 1 (cav
— Peak Trace
—— Average (CISPR

Peak Limit
—— Average Limit

| g ip e
W e rvpsrweoy ey, e P\ A et i A
¥

T
Center 2483.5 MHz
VBW 3 M

T T 1
Stop 2498.5 MHz
Sweep 1.010 ms (1001 pts

Figure 12 - Bluetooth 3-DH5, SISO, Core 1 - 2480 MHz

COMMERCIAL-IN-CONFIDENCE
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iPA - Core 2 (SISO)

Mode PacketType || Proquency Hz) |@euviny | @saim)
Static DH5 2402 2390 55.63 40.82
Static 2-DH5 2402 2390 54.94 40.18
Static 3-DH5 2402 2390 55.57 40.85
Static DH5 2480 24835 55.28 42.20
Static 2-DH5 2480 24835 53.82 41.71
Static 3-DH5 2480 24835 55.24 4234

Table 9 - SISO Restricted Band Edge Results

140— Ref 132.0 dBuv/m

Filter BW -3 dB
Marker 1 2390.000 MHz 53.32 dBuV/m
130 Marker 2 2376.260 MHz 55.63 dBuV/m

Marker 3 2390.000 MHz 40.82 dBuV/m

—— Average Limit

!

"

N 1
m;ﬁtwhw.f\,hu. gt Mot et g g A YA bbbt AR A

30

T
Start 2375.0 MHz Center 23900 MHz
REW 1 MHz VBW 3 MH:

Stop 2405.0 MHz
3 Sweep 1.010 ms (1001 pts)

Figure 13 - Bluetooth DH5, SISO, Core 2 - 2402 MHz
Band Edge Frequency 2390 MHz

__Ref130.0 dBulV/m
Filter BW -3 dB

Marker 1 2390.000 MHz 53.00 dBuV/m
130 Marker 2 2378.240 MHz 54.94 dBuV/m
Marker 3 2390.000 MHz 40.18 dBuV/m

—— Average Limit

!
60— , /
/

20 a8 . 1 /
e T T T v = OIS T WO

30

T
Start 2375.0 MHz Center 23900 MHz
REW 1 MHz VBW 3 MH:

Stop 2405.0 MHz
3 Sweep 1.010 ms (1001 pts)

Figure 14 - Bluetooth 2-DH5, SISO, Core 2 - 2402 MHz
Band Edge Frequency 2390 MHz
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Ref 130.0 dBuV/m
Filter B\ -3 dB

Marker 1 2390.000 MHz 53.69 dBuV/m
130— Marker 2 2389.730 MHz 55.57 dBuV/m
Marker 3 2390.000 MHz 40.84 dBuV/m
120 Marker 4 2389.580 MHz 40.85 dBuV/m

40—

Attenuation 10 dB
Sweep Count 5000 (pk) / 1 (cav)
—— Peak Trace
Average (CISPR)
Peak Limit

—— Average Limit

40 + — 7
30 . .

Start 2375.0 MHz Center 23900 Mz

REW 1 MHz

T T T T
Stop 2405.0 MHz
Sweep 1.010 ms (1001 pts)

Figure 15 - Bluetooth 3-DH5, SISO, Core 2 - 2402 MHz
Band Edge Frequency 2390 MHz

140— Ref 1330 dBuv/m Aftenuation 10 B
Filter W -6 di Sweep Count 5000 (pk) / 1 (cav)
Marker 1 2483.500 MHz 52.65 dBuV/m ek frace

130— Marker 2 2497.300 MHz 55.28 dBuV/m Average (CISPR)
Peak Limit
Marker 3 2483.500 MHz 42.20 dBuV/m —— Averape Limit
120+
10—
100—
50—
80—
70—
60— | 3
A IS 54048
EUFEREP RN PR B MRS R S e W P 1 3 e g eyt Y T o 7
50— | \
S — —— o i
40
B T T T T 1
Start 24685 MHz Center 2483.5 MHz Stop 2438.5 MHz
REW 1 MHZ VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 16 - Bluetooth DH5, SISO, Core 2 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 131.0 dBuV/m
Filter BW -6 d8
Marker 1 2483.500 MHz 51.96 dBuV/m
130— Marker 2 2485.390 MHz 53.82 dBuV/m
Marker 3 2483.500 MHz 41.71 dBuV/m
120+
110+
100—
90—
80—
70—
60— !
s0 hvoor et AN A
40— ——
30 T T
Start 2468.5 MHz
RBW 1 MHz

Attenuation 10 dB
Sweep Count 5000 (pk) / 1 (cav
—— Peak Trace
—— Average (CISPR
Peak Limit

Average Limit

3

LS IR £ PR VST VPR T PRV PN PTG PR
i

>— —
T T T
Center 2483.5 MHz Stop 2498.5 MHz
VEBW 3 MHz Sweep 1.010 ms (1001 pts

Figure 17 - Bluetooth 2-DH5, SISO, Core 2 - 2480 MHz
Band Edge Frequency 2483.5 MHz

140—, Ret 131.0 dBuv/m
Filter 6w/ -6 d&
Marker 1 2483.500 MHz 53.00 dBuV/m
130— Marker 2 2487.730 MHz 55.24 dBuV/m
Marker 3 2483.500 MHz 42.34 dBuV/m
120
10—
100—|
90—
80—
70—
60—
Ao
WA atbm Aot s e giruibebd™ ]
50—
40— —
0
Start 24685 MHz
REW 1 MHz

Center 2483.5 MHz Stop 2438.5 MHz
/B 3 MHz

Attenuation 10 dB
Sweep Count 5000 (pk) / 1 (cav)
—— Peak Trace
Average (CISPR)
Peak Limit

—— Average Limit

1 s40deuu
\ W‘M»«hm.w»w.m-’,w/,mww:ﬂxwwvw.rw-..n:,,\-.w..w,-»»./JW'

—.—

T T T T 1

Sweep 1.010 ms (1001 pts)

Figure 18 - Bluetooth 3-DH5, SISO, Core 2 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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iPA - Core 0 - Core 1 (MIMO)

Mode PacketType || Proquency Hz) |@euviny | @saim)
Static DH5 2402 2390 55.54 41.11
Static 2-DH5 2402 2390 55.30 40.33
Static 3-DH5 2402 2390 54.95 40.36
Static DH5 2480 24835 55.24 4331
Static 2-DH5 2480 24835 55.71 42.80
Static 3-DH5 2480 24835 54.44 42.75

Table 10 - MIMO Restricted Band Edge Results

140— Ref 136.0 dBuv/m

Filter BW -3 dB
Marker 1 2390.000 MHz 54.35 dBuV/m
130 Marker 2 2388.110 MHz 55.54 dBuV/m
Marker 3 2390.000 MHz 41.11 dBuV/m

—— Average Limit

1 s
4048 4 st MR
g rrich Sttt ey s Tt siain s oA gl s

30

T
Start 2375.0 MHz Center 23900 MHz
REW 1 MHz VEW 3 MHz

Stop 2405.0 MHz
Sweep 1.010 ms (1001 pts)

Figure 19 - Bluetooth DH5, MIMO, Core 0 - Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz

140— Ref 136.0 dBuv/m

Filter BW -3 dB
Marker 1 2390.000 MHz 52.34 dBuV/m
130 Marker 2 2375.090 MHz 55.30 dBuV/m

Marker 3 2390.000 MHz 40.33 dBuV/m

—— Average Limit

/
/

2.0 dB pol
e L = TRV PR M TN

40 — S S E—— - —
£l ! !
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 Mz VEW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 20 - Bluetooth 2-DH5, MIMO, Core 0 - Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
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140— Ref 136.0 dBuv/m

Attenuation 10 dB
Filter B\ -3 dB

Sweep Count 5000 (pk) / 1 (cav)
Marker 1 2390.000 MHz 53.06 dBuV/m —— Peak Trace
130— Marker 2 2376.200 MHz 54.95 dBuV/m —— Average (CISPR)
Peak Limit
Marker 3 2390.000 MHz 40.36 dBuV/m — Aweraye Limit
120

110~

100—

{ w
T T Ry es PR RTOY T g e

o — e — -

30 T T T T T
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 MHZ VBW 3 N Sweep 1.010 ms (1001 pts)

Figure 21 - Bluetooth 3-DH5, MIMO, Core 0 - Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz

140— Ref 136.0 dBuv/m Aftenuation 10 B
Filter W -6 di Sweep Count 5000 (pk) / 1 (cav)
Marker 1 2483.500 MHz 54.67 dBuV/m —— Peak Trace

130— Marker 2 2484.100 MHz 55.24 dBuV/m —— Average (CISPR)
Peak Limit
Marker 3 2483.500 MHz 43.31 dBuV/m —— Averape Limit
120+
10—
[ \
100 f |
0
50— \
/ \
I I
80— ! |
| I
1
70— |;\
60— 4| 1
ry i 1
TRTTN TR T RTRpSeI ST R e e e e e e
50— ! \
I —~—
40 —
0 T T T T
Start 24685 MHz Center 2483.5 MHz Stop 2438.5 MHz
REW 1 MHZ VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 22 - Bluetooth DH5, MIMO, Core 0 - Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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01
CE

140, Ref 136.0 dBuV/m Attenuation 10 dB
Filter BW -6 d8 Sweep Count 5000 (pk) / 1 (cav
Marker 1 2483.500 MHz 53.07 dBuV/m e Fak fiace

130— Marker 2 2483.680 MHz 55.71 dBuV/m —— Average (CISPR
Peak Limit
Marker 3 2483.500 MHz 42.80 dBuV/m —— Average Limit
120+
110—| / \
I 1A
[
50 / \
\
/
/

80— /

“ \

f \
70— f !

/
|
60— f \
rd \ "w% $sia
o ei® st X
st AN A b / L T ee [ VTV PPN RN P B, WY X B P W ¥
50— f 1
—— —

40 B . T ———
30 T T T T T T T 1

Start 2468.5 MHz Center 2483.5 MHz Stop 2498.5 MHz

RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 23 - Bluetooth 2-DH5, MIMO, Core 0 - Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz

Ref 1350 dBuV/m

4o _ Attenuation 10 B
Filter BW -6 d8 Sweep Count 5000 (pk) /1 (cav
Marker 1 2483.500 MHz 53.82 dBuV/m — Peak Trace

130— Marker 2 2485.000 MHz 54.44 dBuV/m —— Average (CISPR

Peak Limit
Marker 3 2483.500 MHz 42.75 dBuV/m —— Average Limit
120
7%

10— \
w0 i 14

/
90— I

70| / \

g [ | \\

60— “ f \ \

ik e \ Mt
Al A St 1 S LT VITY %, SRR YN SRS R Y TP RSPTIR. Y P FUSYR TS GO Y Y
50—
S F— | o — |

40 - =

0 ! ; ! ; | |
Start 2468.5 MHz Center 2483.5 MHz Stop 2498.5 MHz
RBW 1 MHz VBW 3 MI

IHz Sweep 1.010 ms (1001 pts

Figure 24 - Bluetooth 3-DH5, MIMO, Core 0 - Core 1 - 2480 MHz
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ePA - Core 0 (SISQO)

e e e e
Static 2-DH5 2402 2390 56.47 41.53
Static 3-DH5 2402 2390 56.02 41.34
Static 2-DH5 2480 2483.5 57.73 44,96
Static 3-DH5 2480 2483.5 59.30 46.17

Table 11 - SISO Restricted Band Edge Results

Atten
Sweep Count 5000

Marker 1 2390.000 MHz 54.42 dBuV/m
130 Marker 2 2387.690 MHz 56.47 dBuV/m
Marker 3 2390.000 MHz 41.53 dBuV/m

—— Peak Trace

90— \

80— i I‘|‘

70— | '
|\

60— i Y

1 o
i rmgatb sl o st g I Vi P ™ sl pa sl

50—

40 . e—  —

30 1 I I !

Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 MHz VW 3 Mz Sweep 1.010 ms (1007 pts)
Figure 25 - Bluetooth 2-DH5, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz
140 —, ?T' 3:: \'J]Bup\}‘.m ll!lc?:‘\.msml 10 dB

ilter BW -3 d 30 (pk) / 1 (cav
Marker 1 2390.000 MHz 55.02 dBuV/m
130 Marker 2 2380.580 MHz 56.02 dBuV/m (CISPR
Marker 3 2390.000 MHz 41.34 dBuV/m —— Average Limit
120—
10—
100—
80—
80—
70— /
/ ‘
60— o | “‘-.
| A A, -F“V“
ek kAo TIVCT WA AT
50—
o —— - r— e —
El T T T
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 MHz VW 3 Mz Sweep 1.010 ms (1007 pts)

Figure 26 - Bluetooth 3-DH5, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz
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Ref 138,0 dBuV/m
Filter BV -6 dB

Marker 1 2483.500 MHz 55.84 dBuV/m
130— Marker 2 2483.530 MHz 57.73 dBuV/m
Marker 3 2483.500 MHz 44.96 dBuV/m

40—

120~
110~

100—

60— , i
Ren St oatples¥”
sl A b v

30

Start 2468.5 MHz
REW 1 MHz

Attenuation 10 dB
Sweep Count 5000 (pk) / 1 (cav)
—— Peak Trace
Average (CISPR)
Peak Limit

—— Average Limit

T T T T 1
Center 2483.5 MHz Stop 2498.5 MHz
B\ Sweep 1.010 ms (1001 pts)

Figure 27 - Bluetooth 2-DH5, SISO, Core 0 - 2480 MHz
Band Edge Frequency 2483.5 MHz

140, Ref 139.0 dBuV/m Attenuation 10 8
Filter BW -6 d8 Sweep Count 5000 (pk) /1 (cav
Marker 1 2483.500 MHz 58.67 dBuV/m — Peak Trace

130 Marker 2 2483.530 MHz 59.30 dBuV/m —— Average (CISPR
Peak Limit
Marker 3 2483.500 MHz 46.17 dBuV/m —— Average Limit
120— S
10— \
100—] \,
1
90— \
i
\
80— i
[ \
[ \
70— / \
i s %9
‘_."/J | e
A orm— g X :
USRI S 2P VL i LTI TTOUPVTY ST S VRN BRIV W oy R
50—
-
40 —
30 T T T T T T T 1
Start 2468.5 MHz Center 2483.5 MHz Stop 2498.5 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 s (1001 pts

Figure 28 - Bluetooth 3-DH5, SISO, Core 0 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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ePA - Core 1 (SISO)

e e e e
Static 2-DH5 2402 2390 55.65 41.14
Static 3-DH5 2402 2390 55.36 41.06
Static 2-DH5 2480 2483.5 57.55 45.35
Static 3-DH5 2480 2483.5 58.96 46.05

COMMERCIAL-IN-CONFIDENCE

Table 12 - SISO Restricted Band Edge Results

140 — Ref 136.0 dBuV/m Aftenuation 10 dB
Filter 8 -3 dB Sweep Count 5000 (k) /1 fcav
Marker 1 2390.000 MHz 53.78 dBuV/m N

130— Marker 2 2389.640 MHz 55.65 dBuV/m == Avetage (CISPR)

Peak Limit
Marker 3 2390.000 MHz 41.14 dBuV/m —— Average Limit

1204

110

100—

0|

80— \

70— 1

..‘ “‘I

50— 3 / !

20 dt 1 I i w.,.‘,lﬂ..\,-*"
St RO VYR SR ST RO . £ RO

50

40 — = — —

30 . ) ! I

Start 2375.0 Mz Center 23900 MHz Stop 2405.0 Mz
REW 1 MHz VW 3 Mz Sweep 1.010 ms (1007 pts)

Figure 29 - Bluetooth 2-DH5, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz

140 Ref 136.0 dBuv/m Attenuation 10 dB
Filter BW -3 dB Sweep Count 5000 (pk) / 1 (cav]
Marker 1 2390.000 MHz 53.24 dBuV/m  peaktiace

130 Marker 2 2385.860 MHz 55.36 dBuV/m — Average (CISPR)

Peak Limit
Marker 3 2390.000 MHz 41.06 dBuV/m —— Average Limit
120—
rah

110

100—| \\

50— /

I
80— ."
/ |
- / \
70 | \
/ b
60— 2 Lt hl
a T L
St S E————— T I, ST I TR S TSRS R

50— 1

40 + - —

20 . !
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 30 - Bluetooth 3-DH5, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
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Ref 138.0 dBuV/m
40 Fitter 8w -6 a8

Marker 1 2483.500 MHz 57.37 dBuV/m
130— Marker 2 2483.560 MHz 57.55 dBuV/m
Marker 3 2483.500 MHz 45.35 dBuV/m

Attenuation 10 A8
Sweep Count 5000 (pk) /1 (cav
—— Peak Trace
—— Average (CISPR

Peak Limit
—— Average Limit

| 1N
100— ““ “ \
J %
gt Ty R s el S S AN A A A NG R A Vi
oW n N Sweep 1,070 s (1001 P
Figure 31 - Bluetooth 2-DH5, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz

Filter BW -6 d8
Marker 1 2483.500 MHz 58.96 dBuV/m
130 Marker 2 2483.500 MHz 46.05 dBuV/m

120

10—

100—

30 .
Start 24685 MHz
RBW 1 MHz

Attenuation 10 d8
Sweep Count 5000 (pk) / 1 (cav
— Peak Trace
—— Average (CISPR

Peak Limit
—— Average Limit

T T T T T 1
Center 2483.5 MHz Stop 2498.5 MHz
VBW 3 MHz Sweep 1.010 ms (1001 pts

Figure 32 - Bluetooth 3-DH5, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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ePA - Core 0 - Core 1 (MIMO)

e e e e
Static 2-DH5 2402 2390 55.26 41.06
Static 3-DH5 2402 2390 56.28 41.70
Static 2-DH5 2480 2483.5 56.28 44.46
Static 3-DH5 2480 2483.5 57.30 44.99

Table 13 - MIMO Restricted Band Edge Results

atten
e Sweep Count 5000
Marker 1 2390.000 MHz 53.36 dBuV/m —— Peak Trace
130— Marker 2 2388.170 MHz 55.26 dBuV/m
Marker 3 2390.000 MHz 41.06 dBuV/m
1204
./—
/I‘
10— / \
100—
50— f
/
80— /
o] ‘a,
] \.
60— ‘-*
”w I oy
e SN MU RSP U VT IVESN BV SR R TVOPY. /YL IRU W T bt
50— 1
40 — — —
30 1 ’ I .
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 Mz VW 3 MHz Sweep 1.010 ms (1007 pts)

Figure 33 - Bluetooth 2-DH5, MIMO, Core 0 - Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz

140, Ret 139.0 dBuv/m Antenuation 10 88

Filter BW -3 dB 00 (pkc) / 1 {cav]
Marker 1 2390.000 MHz 54.12 dBuV/m
130— Marker 2 2378.090 MHz 56.28 dBuV/m

Marker 3 2390.000 MHz 41.70 dBuV/m

0

—— Average Limit

60— ‘)" { ', Al
1 prrs?
- W,s..wtw P Mgl ot e e gt A MR T A A

T T T
Start 2375.0 MHz Center 23900 MHz Stop 2405.0 MHz
REW 1 MHz VEW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 34 - Bluetooth 3-DH5, MIMO, Core 0 - Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
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Ref 140.0 dBuV/m
140 it 8 -6 08

Marker 1 2483.500 MHz 55.86 dBuV/m
130 Marker 2 2484.790 MHz 56.28 dBuV/m
Marker 3 2483.500 MHz 44.46 dBuV/m

o
s
[PPSR S (VS

30

Start 2468.5 MHz
REW 1 MHz

Attenuation 10 d
Sweep Count 5000 (pk) / 1 (cav)
—— Peak Trace
—— Average (CISPR)

Peak Limit
—— Average Limit

"
I
| ™, !

"
iy
| ok ‘;)_'_K%'\Mﬂ.wr A o g e e

Stop 2498.5 MHz

T
Center 2483.5 MHz
MHz Sweep 1.010 ms (1001 pts]

.......

Figure 35 - Bluetooth 2-DH5, MIMO, Core 0 - Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz

140 Ref 14 v
Filter BW -6 dB

Marker 1 2483.500 MHz 57.22 dBuV/m
130~ Marker 2 2483.830 MHz 57.30 dBuV/m

Marker 3 2483.500 MHz 44.99 dBuV/m

120
110

100—

"
L
PYPRRSRR ) PP TS P P Ll

30

Start 2468.5 MHz
REW 1 MHz

Attenuation 10 d8
Sweep Count 5000 (pk) / 1 (ca

e
b s T VPR YWONY HW 'SRV S v

o

T
Center 2483.5 MHz
VBW 3 MH:

Figure 36 - Bluetooth 3-DH5, MIMO, Core 0 - Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz

ECC 47 CER Part 15, Limit Clause 15.209

Frequency (MHz)

Field Strength (uV/m at 3 m)

30to 88

100

88 to 216

150

216 to 960

200

Above 960

500
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2.1.7

COMMERCIAL-IN-CONFIDENCE

Test Location and Test Equipment Used

This test was carried out in RF Chamber 14 and RF Chamber 17.

Instrument Manufacturer Type No. TE No. | Calibration Calibration
Period Expiry Date
(months)
Emissions Software TUV SUD EmXV3.4.2 5125 - Software
EMI Test Receiver Rohde & Schwarz ESW44 5912 12 07-Aug-2025
1500W (300V 12A) AC iTech IT7324 5956 - O/P Mon
Power Supply
5m Semi-Anechoic Chamber | Albatross Projects RF Chamber 14 5958 36 26-Apr-2025
(Dual-Axis)
Compact Antenna Mast Maturo Gmbh CAMA4.0-P 5959 - TU
Mast & Turntable Controller Maturo Gmbh FCU3.0 5960 - TU
Tilt Antenna Mast Maturo Gmbh BAMA4.5-P 5961 - TU
Turntable Maturo Gmbh TT1.5SI 5962 - TU
Cable (SMA to SMA 1m) Junkosha MWX221- 6007 12 20-May-2025
01000AMSAMS/A
Horn Antenna (1-10 GHz) Schwarzbeck BBHA9120B 6141 12 05-May-2025
Horn Antenna (1-10 GHz) Schwarzbeck BBHA9120B 6142 12 05-May-2025
Digital Multimeter Fluke 115 6145 12 06-Jun-2025
Digital Multimeter Fluke 115 6146 12 06-Jun-2025
Humidity & Temperature R.S Components 1364 6148 12 29-Jul-2025
meter
Humidity & Temperature R.S Components 1364 6149 12 12-Aug-2025
meter
SAC Switch Unit TUV SUD TUV_SSU_001 6190 12 22-Dec-2024
EMI Test Receiver Rohde & Schwarz ESW44 6294 12 06-Jan-2025
AC Power Supply iTech IT7324 6657 - O/P Mon
3m Semi-Anechoic Albatross Projects RF Chamber 17 6658 36 28-Jan-2026
Chamber
Mast and Turntable Maturo Gmbh FCU3.0 6659 - TU
Controller
Tilt Antenna Mast Maturo Gmbh BAM4.5-P 6660 - TU
Turntable Maturo Gmbh TT1.5SI 6661 - TU
1m Cable Junkosha MWX241- 6741 12 01-Feb-2025
01000AMSAMS/B
8m Cable Junkosha MWX221- 6748 12 01-Feb-2025
08000AMSAMS/B
8M SMA Cable Junkosha MWX221- 6834 12 14-Aug-2025
08000AMSAMS/B
Table 15

TU - Traceability Unscheduled
O/P Mon - Output Monitored using calibrated equipment
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2.2 Frequency Hopping Systems - Average Time of Occupancy
2.21 Specification Reference
FCC 47 CFR Part 15C, Clause 15.247 (a)(1)
2.2.2 Equipment Under Test and Modification State
A3401, S/N: HHJTCJ96L9 - Modification State O
223 Date of Test
07-October-2024 to 08-October-2024
224 Test Method
The test was performed in accordance with ANSI C63.10, clause 7.8.4.
2.2.5 Environmental Conditions

Ambient Temperature 21.5-22.4°C
Relative Humidity 56.8-57.5%
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2.2.6 Test Results

2.4 GHz Bluetooth BDR/EDR

Test Configuration

Frequency Range:

2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s):

FCC 15.247 (a)(1)(iii)

Test Method(s): | C63.10 7.8.4

Additional Reference(s):

DUT Configuration

Mode: | iPA GFSK (DH5) Duty Cycle (%): | 76.7
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MH2) ) .. ) (ms)
Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)
2402 2.892 99 286.4 400.0

Table 16 - Time of Occupancy Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT IgpuilRF A
oupling:
LY Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.402000000 GHz
Res BW 100 kHz

Input Z: 50 Q
Corr CCorrRGal
Freq Ref: Int (S)

Atten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off Trig: Free Run
Sig Track: Off

Ref Lvi Offset 22.54 dB
Ref Level 22.54 dBm

#Video BW 300 kHz

#Avg Type: Log-Power 2

IF Gain: Low w
PNNNNN

4

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

oul ¥
Sl SIS SRR

Figure 37 - GFSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range:

2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s):

FCC 15.247 (a)(1)(iii)

Test Method(s): | C63.10 7.8.4

Additional Reference(s):

DUT Configuration

Mode: | iPA 11/4 DQPSK (2-DH5) Duty Cycle (%): | 76.8

Antenna Configuration: | SISO DCCF (dB): | -

Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MHz) . -~ ) (ms)

Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)

2402 2.896 106 307.0 400.0

Table 17 - Time of Occupancy Results

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF
RLT

| 1 Spectrum
|scale/Div 10 dB

Input
Corr
Freq

Coupling: AC
Align: Partial

|Center 2.402000000 GHz
Res BW 100 kHz

Z:50Q
CCorrRCal
Ref: Int (S)

Aitten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvi Offset 22.54 dB
Ref Level 22.54 dBm

#Video BW 300 kHz

#Avg Type: Log-Power 2
w
PN

4

NNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

Figure 38 - m/4 DQPSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range:

2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s):

FCC 15.247 (a)(1)(iii)

Test Method(s): | C63.107.8.4

Additional Reference(s): | -

DUT Configuration

Mode: | iPA 8-DPSK (3-DH5) Duty Cycle (%): | 76.9

Antenna Configuration: | SISO DCCF (dB): | -

Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MHz) . -~ ) (ms)

Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)

2402 2.900 103 298.7 400.0

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE
RLT Coupling: AC

Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.402000000 GHz
Res BW 100 kHz

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

Aitten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off Trig: Free Run
Sig Track: Off

Ref Lvi Offset 22.54 dB
Ref Level 22.54 dBm

#Video BW 300 kHz

IF Gain: Low w
PN

Table 18 - Time of Occupancy Results

#Avg Type: Log-Power 234

NNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

Figure 39 - 8-DPSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | FCC 15.247 (a)(1)(iii) Test Method(s): | C63.107.8.4
Additional Reference(s): | -
DUT Configuration
Mode: | iPA GFSK (DH5) Duty Cycle (%): | 76.7
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | C (Core 2) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MHz) . -~ ) (ms)
Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)
2402 2.896 113 327.3 400.0

Table 19 - Time of Occupancy Results

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE
RLT Coupling: AC

Align: Partial
1 Spectrum
Scale/Div 10 dB

Center 2.402000000 GHz
Res BW 100 kHz

SR~ m?

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

Aitten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvi Offset 22.69 dB
Ref Level 22.69 dBm

#Video BW 300 kHz

QOct 07, 202:
10:15:40 PM

#Avg Type: Log-Power 234
w
PN

NNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

Figure 40 - GFSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | FCC 15.247 (a)(1)(iii) Test Method(s): | C63.107.8.4
Additional Reference(s): | -
DUT Configuration
Mode: | iPA /4 DQPSK (2-DH5) Duty Cycle (%): | 76.8
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | C (Core 2) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MHz) . -~ ) (ms)
Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)
2402 2.899 110 318.9 400.0

Table 20 - Time of Occupancy Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT nput RF
RUT oo o otal
| 1 Spectrum

|Scale/Div 10 dB

ICenter 2.402000000 GHz
{Res BW 100 kHz

|fOocA?

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)

Atten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off P

Trig: Free Run

Ref Lvi Offset 22.69 dB
Ref Level 22.69 dBm

#Video BW 300 kHz

Oct 08, 2024 [ 7
1:25:39 AM |5

#Avg Type: Log-Power [1]2 - 4
w

NNNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts)|

Figure 41 - m/4 DQPSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | FCC 15.247 (a)(1)(iii) Test Method(s): | C63.107.8.4
Additional Reference(s): | -
DUT Configuration
Mode: | iPA 8-DPSK (3-DH5) Duty Cycle (%): | 77.1
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | C (Core 2) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MHz) . -~ ) (ms)
Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)
2402 2.899 110 318.9 400.0

Table 21 - Time of Occupancy Results

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE
RLT Coupling: AC

Align: Partial
1 Spectrum
Scale/Div 10 dB

Input

Freq

Center 2.402000000 GHz
Res BW 100 kHz

SR~ m?

Corr CCorr RCal

Z:50Q Aitten: 10 dB

Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run
Ref: Int (S)

Ref Lvi Offset 22.69 dB
Ref Level 22.69 dBm

#Video BW 300 kHz

QOct 07, 202:
10:20:40 PM

#Avg Type: Log-Power 234
w
PN

NNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

Figure 42 - 8-DPSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range:

2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s):

FCC 15.247 (a)(1)(iii)

Test Method(s): | C63.107.8.4

Additional Reference(s): | -

DUT Configuration
Mode: | iPA GFSK (DH5) Duty Cycle (%): | 76.7
Antenna Configuration: | Beamforming DCCF (dB): | -
Active Port(s): | A+B (Core 0 + Core 1) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MH2) ) .. ) (ms)
Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)
2402 2.893 98 283.5 400.0

'Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RF
RLT - Coupling: AC

\Align: Partial
1 Spectrum
Scale/Div 10 dB

Center 2.402000000 GHz
Res BW 100 kHz

|fOcA?

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)

Atten: 10 dB
Preamp: Off

PNO: Best Wide

Gate: Off Trig: Free Run

Ref Lvi Offset 22.61 dB
Ref Level 22.61 dBm

#Video BW 300 kHz

Oct 07,2024 [ 7
11:44:23 PM |5

#Avg Type: Log-Power 2

IF Gain: Low w
Sig Track: Off PN

Table 22 - Time of Occupancy Results

4

NNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

[y W ¥
RejL IS

Figure 43 - GFSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | FCC 15.247 (a)(1)(iii) Test Method(s): | C63.107.8.4
Additional Reference(s): | -
DUT Configuration
Mode: | iPA 11/4 DQPSK (2-DH5) Duty Cycle (%): | 76.8
Antenna Configuration: | Beamforming DCCF (dB): | -
Active Port(s): | A+B (Core O + Core 1) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MHz) . -~ ) (ms)
Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)
2402 2.896 110 318.6 400.0

Table 23 - Time of Occupancy Results

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF
RLT

| 1 Spectrum
|scale/Div 10 dB

Coupling: AC
Align: Partial

|Center 2.402000000 GHz
Res BW 100 kHz

o~ m?

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

Aitten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvi Offset 22.61 dB
Ref Level 22.61 dBm

#Video BW 300 kHz

QOct 08, 202:
1:31:09 AM

#Avg Type: Log-Power 234
w
PN

NNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

Figure 44 - m/4 DQPSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range:

2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s):

FCC 15.247 (a)(1)(iii)

Test Method(s): | C63.10 7.8.4

Additional Reference(s): | -

DUT Configuration

Mode: | iPA 8-DPSK (3-DH5) Duty Cycle (%): | 76.9

Antenna Configuration: | Beamforming DCCF (dB): | -

Active Port(s): | A+B (Core O + Core 1) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MHz) . -~ ) (ms)

Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)

2402 2.900 108 313.2 400.0

Table 24 - Time of Occupancy Results

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE
RLT Coupling: AC

Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.402000000 GHz
Res BW 100 kHz

SR~ m?

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

Aitten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off Trig: Free Run
Sig Track: Off

Ref Lvi Offset 22.61 dB
Ref Level 22.61 dBm

#Video BW 300 kHz

QOct 07, 202:
11:49:40 PM

IF Gain: Low w
PN

#Avg Type: Log-Power 234

NNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

0w N ¥

Figure 45 - 8-DPSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range:

2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s):

FCC 15.247 (a)(1)(iii)

Test Method(s): | C63.107.8.4

Additional Reference(s):

DUT Configuration

Mode: | ePA /4 DQPSK (2-DH5) Duty Cycle (%): | 76.8

Antenna Configuration: | SISO DCCF (dB): | -

Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MHz) . -~ ) (ms)

Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)

2402 2.895 103 298.2 400.0

Table 25 - Time of Occupancy Results

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF
RLT

| 1 Spectrum
|scale/Div 10 dB

Inpuf
Coupling: AC
Align: Partial

|Center 2.402000000 GHz
Res BW 100 kHz

Corr CCorr RCal
Freq Ref: Int (S)

itZ:50 Q Aitten: 10 dB

Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvi Offset 22.54 dB
Ref Level 22.54 dBm

#Video BW 300 kHz

#Avg Type: Log-Power 2
w
PN

4

NNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

Figure 46 - /4 DQPSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range:

2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s):

FCC 15.247 (a)(1)(iii)

Test Method(s): | C63.107.8.4

Additional Reference(s):

DUT Configuration

Mode: | ePA 8-DPSK (3-DH5) Duty Cycle (%): | 76.9

Antenna Configuration: | SISO DCCF (dB): | -

Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MHz) . -~ ) (ms)

Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)

2402 2.901 96 278.4 400.0

Table 26 - Time of Occupancy Results

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE
RLT Coupling: AC

Align: Partial
1 Spectrum
Scale/Div 10 dB

Center 2.402000000 GHz
Res BW 100 kHz

SR~ m?

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

Aitten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off
IF Gain: Low

Trig: Free Run

Ref Lvi Offset 22.54 dB
Ref Level 22.54 dBm

#Video BW 300 kHz

QOct 07, 202:
10:50:38 PM

#Avg Type: Log-Power 2
w
Sig Track: Off PN

4

NNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

Figure 47 - 8-DPSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range:

2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s):

FCC 15.247 (a)(1)(iii)

Test Method(s): | C63.107.8.4

Additional Reference(s):

DUT Configuration

Mode: | ePA /4 DQPSK (2-DH5) Duty Cycle (%): | 76.8

Antenna Configuration: | Beamforming DCCF (dB): | -

Active Port(s): | A+B (Core 0 + Core 1) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MHz) . -~ ) (ms)

Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)

2402 2.895 105 304.0 400.0

Table 27 - Time of Occupancy Results

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput RF
RLT

| 1 Spectrum
|scale/Div 10 dB

Coupling: AC
Align: Partial

|Center 2.402000000 GHz
Res BW 100 kHz

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

Aitten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Trig: Free Run

Ref Lvi Offset 22.61 dB
Ref Level 22.61 dBm

#Video BW 300 kHz

#Avg Type: Log-Power 2
w
PN

4

NNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

Figure 48 - m/4 DQPSK - 2402 MHz Accumulated Transmit Time
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | FCC 15.247 (a)(1)(iii) Test Method(s): | C63.107.8.4
Additional Reference(s): | -
DUT Configuration
Mode: | ePA 8-DPSK (3-DH5) Duty Cycle (%): | 76.9

Antenna Configuration: | Beamforming DCCF (dB): | -

Active Port(s): | A+B (Core O + Core 1) Peak Antenna Gain (dBi): | -
Test Frequency Time of Occupancy Limit
(MHz) . -~ ) (ms)

Dwell Time Number of Transmissions | Time of Occupancy
(ms) (ms)

2402 2.898 105 304.3 400.0

Table 28 - Time of Occupancy Results

Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE
RLT Coupling: AC

Align: Partial
1 Spectrum
Scale/Div 10 dB

Center 2.402000000 GHz
Res BW 100 kHz

SR~ m?

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

Aitten: 10 dB
Preamp: Off Gate: Off
IF Gain: Low

Sig Track: Off

Trig: Free Run

Ref Lvi Offset 22.61 dB
Ref Level 22.61 dBm

#Video BW 300 kHz

QOct 08, 2024
1:05:32 AM

PNO: BestWide  #Avg Type: Log-Power ; 4

w
PNNNNN

Span 0 Hz|
Sweep 31.6 s (100001 pts))|

0w N ¥

Figure 49 - 8-DPSK - 2402 MHz Accumulated Transmit Time

FCC 47 CFER Part 15, Limit Clause 15.247 (a)(1)(iii)

Frequency hopping systems operating in the band 2400-2483.5 MHz shall use at least 15 hopping
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.

Transmissions on particular hopping frequencies may be avoided or suppressed provided that a

minimum of 15 hopping chan

COMMERCIAL-IN-CONFIDENCE

nels are used.
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2.2.7 Test Location and Test Equipment Used

This test was carried out in RF Chamber 18.

O/P Mon - Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Instrument Manufacturer Type No. TE No. | Calibration Calibration
Period Expiry Date
(months)
Hygrometer Rotronic 1-1000 3068 12 07-Nov-2024
Digital Multimeter Fluke 115 6145 12 06-Jun-2025
MXA Signal Analyser Keysight N9020B 6419 24 28-Feb-2025
Technologies
Signal Conditioning Unit TUV SUD SPECTRUM_SCUO001 6517 12 22-Feb-2025
SCU Cable Assembly TUV SUD SPECTRUM_SCU_CA | 6526 12 22-Feb-2025
SCU Cable Assembly TUV SUD SPECTRUM_SCU_CA 6527 12 05-Mar-2025
SCU Cable Assembly TUV SUD SPECTRUM_SCU_CA | 6528 12 22-Feb-2025
AC Programmable Power iTech IT7324 6665 - O/P Mon
Supply
Table 29
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2.3 Frequency Hopping Systems - Channel Separation
2.31 Specification Reference
FCC 47 CFR Part 15C, Clause 15.247 (a)(1)
2.3.2 Equipment Under Test and Modification State
A3401, S/N: HHJTCJ96L9 - Modification State O
233 Date of Test
07-October-2024
234 Test Method
The test was performed in accordance with ANSI C63.10, clause 7.8.2.
2.3.5 Environmental Conditions

Ambient Temperature  21.5°C
Relative Humidity 26.8 %
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2.3.6 Test Results

2.4 GHz Bluetooth BDR/EDR

Test Configuration

Frequency Range:

2400-2483.5 MHz

Band:

2.4 GHz

Limit Clause(s):

FCC 15.247(a)(1)

Test Method(s):

C63.107.8.2

Additional Reference(s):

DUT Configuration

Mode:

iPA GFSK (DH5)

Duty Cycle (%): | -

Antenna Configuration:

SISO

DCCF (dB): | -

Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)
Fi1C F2C FHS
2441 0.928 2441.011 2442.011 1.000 2618.4

Table 30 - Carrier Frequency Separation Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT EPU"IRF A
oupling:
RLT G Align: Partial

1 Spectrum

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

Atten: 28 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Voltage
Trig: Free Run

[12 54

PPNNNN

Scale/Div 10 dB

Center 2.441500 GHz

#Res BW 30 kHz
1 | Oct 07, 2024
b | t) (ﬂ - ? 9:40:34 PM |5

Ref Lvi Offset 22.47 dB
Ref Level 38.66 dBm

#Video BW 100 kHz Span 3.000 MHz|

Sweep 3.33 ms (10001 pts)|

Figure 50 - GFSK - 2441 MHz (CH39)

COMMERCIAL-IN-CONFIDENCE
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz

Limit Clause(s): | FCC 15.247(a)(1) Test Method(s): | C63.10 7.8.2

Additional Reference(s): | -

DUT Configuration

Mode: | iPA /4 DQPSK (2-DH5) Duty Cycle (%): | -
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)
Fi1C F2C FHS
2441 1.354 2440.993 2441.994 1.001 2902.9

Table 31 - Carrier Freguency Separation Results

KEYSIGHT |[Input RF Input Z: 50 O Atten: 22 dB PNO: Best Wide  #Avg Type: Voltage 1 4
RLT Coupling: AC Corr CCorrRCal  Preamp: Off Gate: Off Trig: Free Run

) Align: Partial Freq Ref: Int (S) IF Gain: Low
Sig Track: Off PPNNNN

1 Spectrum Ref Lvl Offset 22.47 dB AMKr2 1.000 4 MHz
Scale/Div 10 dB Ref Level 33.11 dBm 0.98 dB|
*

Center 2.441500 GHz #Video BW 200 kHz Span 4.000 MHz|
#Res BW 51 kHz Sweep 2.00 ms (10001 pts)|

Figure 51 - Tr/4 DQPSK - 2441 MHz (CH39)

COMMERCIAL-IN-CONFIDENCE Page 45 of 189



Document 75961394-67 Issue 01
COMMERCIAL-IN-CONFIDENCE

Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | FCC 15.247(a)(1) Test Method(s): | C63.10 7.8.2
Additional Reference(s): | -
DUT Configuration
Mode: | iPA 8-DPSK (3-DH5) Duty Cycle (%): | -
Antenna Configuration: | SISO DCCF (dB): | -

Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)
F1C F2C FHS
2441 1.324 2441.002 2442.001 0.999 2882.4

Table 32 - Carrier Frequency Separation Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT l(r:lpullRF ac
oupling:
[: \Align: Partial

Input Z:
RLT

1 Spectrum
Scale/Div 10 dB

Center 2.441500 GHz
#Res BW 51 kHz

|fOcA?

Corr CCorrRCal
Freq Ref: Int (S)

50 0 Atten: 20 dB

Preamp: Off Gate: Off

PNO: Best Wide

IF Gain: Low
Sig Track: Off

#Avg Type: Voltage
Trig: Free Run

[12 54

PPNNNN

Ref Lvi Offset 22.47 dB
Ref Level 31.56 dBm

#Video BW 200 kHz

Oct 07, 2024 [ 7
9:42:02 PM |5

Span 4.000 MHz|

Sweep 2.00 ms (10001 pts)

Figure 52 - 8-DPSK - 2441 MHz (CH39)
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | FCC 15.247(a)(1) Test Method(s): | C63.10 7.8.2
Additional Reference(s): | -
DUT Configuration

Mode: | iPA GFSK (DH5) Duty Cycle (%): | -
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | C (Core 2) Peak Antenna Gain (dBi): | -

Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)

F1C F2C FHS
2441 0.906 2441.005 2442.013 1.008 2603.8

Table 33 - Carrier Frequency Separation Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT |(f:lDuIIRF ac
oupling
LT [: Align: Partial

| 1 Spectrum
|Scale/Div 10 dB

|Center 2.441500 GHz
{#Res BW 30 kHz

|fOocA?

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)

Atten: 22 dB
Preamp: Off Gate: Off
IF Gain: Low

Sig Track: Off

PNO: Best Wide

Ref Lvi Offset 22.61 dB
Ref Level 33.70 dBm

#Video BW 100 kHz

Oct 07,2024 [ 7
10:11:53 PM |5

#Avg Type: Voltage
Trig: Free Run

[12 54

PPNNNN

AMkr2

1.008 2 MHz|
0.32 dB|
*

Span 3.000 MHz|

Sweep 3.33 ms (10001 pts)

Figure 53 - GFSK - 2441 MHz (CH39)
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz

Limit Clause(s): | FCC 15.247(a)(1) Test Method(s): | C63.10 7.8.2

Additional Reference(s): | -

DUT Configuration

Mode: | iPA 11/4 DQPSK (2-DH5) Duty Cycle (%): | -
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | C (Core 2) Peak Antenna Gain (dBi): | -
Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)
F1C F2C FHS
2441 1.350 2440.994 2441.994 1.000 2899.7

Table 34 - Carrier Frequency Separation Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 22 dB PNO: BestWide  #Avg Type: Voltage 1 4
RLT Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Trig: Free Run

G Align: Partial Freq Ref: Int (S) IF Gain: Low
Sig Track: Off PPNNNN

| 1 Spectrum Ref Lvl Offset 22.61 dB AMkr2 1.000 0 MHz|
|scalefDiv 10 dB Ref Level 33.70 dBm 0.30 dB|

*

|Center 2.441500 GHz #Video BW 200 kHz Span 4.000 MHz

{#Res BW 51 kHz

Oct 07, 2024 | /7
== ) (" - ? 100:12:32PM p

Sweep 2.00 ms (10001 pts)

Figure 54 - r/4 DQPSK - 2441 MHz (CH39)
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz

Limit Clause(s): | FCC 15.247(a)(1) Test Method(s): | C63.10 7.8.2

Additional Reference(s): | -

DUT Configuration

Mode: | iPA 8-DPSK (3-DH5) Duty Cycle (%): | -
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | C (Core 2) Peak Antenna Gain (dBi): | -
Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)
F1C F2C FHS
2441 1.322 2441.003 2442.002 0.999 >881.1

Table 35 - Carrier Frequency Separation Results

'Spectrum Analyzer 1

Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 24 dB PNO: BestWide  #Avg Type: Voltage 1 4
RLT Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Trig: Free Run

G Align: Partial Freq Ref: Int (S) IF Gain: Low

Sig Track: Off PPNNNN
|1 SE=ETm Ref Lv Offset 22.61 dB
|Scale/Div 10 dB Ref Level 35.69 dBm

|Center 2.441500 GHz #Video BW 200 kHz Span 4.000 MHz

{#Res BW 51 kHz

Oct 07, 2024 | /7
== ) (" - ? 100:13:10PM p

Sweep 2.00 ms (10001 pts)

Figure 55 - 8-DPSK - 2441 MHz (CH39)
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Test Configuration

Frequency Range: | 2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s): | FCC 15.247(a)(1)

Test Method(s): | C63.10 7.8.2

Additional Reference(s): | -

DUT Configuration

Mode: | iPA GFSK (DH5)

Duty Cycle (%):

Antenna Configuration: | Beamforming

DCCF (dB):

Active Port(s): | A+B (Core 0 + Core 1)

Peak Antenna Gain (dBi):

Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit

(MHz) (MHz) (kHz)
F1C F2C FHS

2441 0.934 2441.005 2442.010 1.005 2622.6

Table 36 - Carrier Frequency Separation Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 24 dB PNO: Best Wide
Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off
RLT [: \Align: Partial

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum

Ref Lvi Offset 22.59 dB
Scale/Div 10 dB Ref Level 35.67 dBm

Center 2.441500 GHz #Video BW 100 kHz

#Res BW 30 kHz

Oct 07, 2024 | /7
== ) (" - ? 110:40:15PM p

#Avg Type: Voltage
Trig: Free Run

[12 54
PPNNNN

AMkr2 1.005 2 MHz
0.38 dB|
*

Span 3.000 MHz|
Sweep 3.33 ms (10001 pts)

Figure 56 - GFSK - 2441 MHz (CH39)
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz

Limit Clause(s): | FCC 15.247(a)(1) Test Method(s): | C63.10 7.8.2

Additional Reference(s): | -

DUT Configuration

Mode: | iPA 11/4 DQPSK (2-DH5) Duty Cycle (%): | -
Antenna Configuration: | Beamforming DCCF (dB): | -
Active Port(s): | A+B (Core 0 + Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)
F1C F2C FHS
2441 1.346 2440.995 2441.994 0.999 2897.3

Table 37 - Carrier Frequency Separation Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 26 dB PNO: BestWide  #Avg Type: Voltage 1 4
RLT Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Trig: Free Run
[: \Align: Partial

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off PPNNNN

1 Spectrum Ref Lvi Offset 22.59 dB

Scale/Div 10 dB Ref Level 37.22 dBm

Center 2.441500 GHz #Video BW 200 kHz Span 4.000 MHz|
#Res BW 51 kHz Sweep 2.00 ms (10001 pts)

Oct 07, 2024 | /7
== ) (" - ? 110:41:02PM p

Figure 57 - m/4 DQPSK - 2441 MHz (CH39)
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz

Limit Clause(s): | FCC 15.247(a)(1) Test Method(s): | C63.10 7.8.2

Additional Reference(s): | -

DUT Configuration

Mode: | iPA 8-DPSK (3-DH5) Duty Cycle (%): | -
Antenna Configuration: | Beamforming DCCF (dB): | -
Active Port(s): | A+B (Core 0 + Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)
F1C F2C FHS
2441 1.326 2441.002 2442.002 1.000 2884.0

Table 38 - Carrier Frequency Separation Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 20 dB PNO: BestWide  #Avg Type: Voltage 1 4
RLT Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Trig: Free Run
[: \Align: Partial

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off PPNNNN

1 Spectrum Ref Lvi Offset 22.59 dB

Scale/Div 10 dB Ref Level 31.02 dBm

Center 2.441500 GHz #Video BW 200 kHz Span 4.000 MHz|
#Res BW 51 kHz Sweep 2.00 ms (10001 pts)

Oct 07, 2024 | 7y ) N K|
== 2 sl ? Trardopm & wha |g

%]

Figure 58 - 8-DPSK - 2441 MHz (CH39)
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz

Limit Clause(s): | FCC 15.247(a)(1) Test Method(s): | C63.10 7.8.2

Additional Reference(s): | -

DUT Configuration

Mode: | ePA m/4 DQPSK (2-DH5) Duty Cycle (%): | -
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)
F1C F2C FHS
2441 1.352 2440.994 2441.995 1.001 2901.6

Table 39 - Carrier Frequency Separation Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 22 dB PNO: BestWide  #Avg Type: Voltage 1 4
RLT Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Trig: Free Run
[: \Align: Partial

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off PPNNNN

1 Spectrum Ref Lvl Offset 22.47 dB AMkr2 1.001 0 MHz
Scale/Div 10 dB Ref Level 33.11 dBm 0.34 dB|

*

Center 2.441500 GHz #Video BW 200 kHz Span 4.000 MHz|
#Res BW 51 kHz Sweep 2.00 ms (10001 pts)

Oct 07, 2024 |
== ) (" - ? 100:43:40PM p

Figure 59 - m/4 DQPSK - 2441 MHz (CH39)
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | FCC 15.247(a)(1) Test Method(s): | C63.10 7.8.2
Additional Reference(s): | -
DUT Configuration
Mode: | ePA 8-DPSK (3-DH5) Duty Cycle (%): | -
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)
F1C F2C FHS
2441 1.320 2441.002 2442.002 1.000 2880.3

Table 40 - Carrier Frequency Separation Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT l(r:lpullRF ac
oupling:
[: \Align: Partial

RLT
1 Spectrum
Scale/Div 10 dB

Center 2.441500 GHz
#Res BW 51 kHz

|fOcA?

COMMERCIAL-IN-CONFIDENCE

Input Z: 50 O
Corr CCorrRCal
Freq Ref: Int (S)

Atten: 28 dB
Preamp: Off Gate: Off
IF Gain: Low

Sig Track: Off

PNO: Best Wide

Ref Lvi Offset 22.47 dB
Ref Level 38.66 dBm

#Video BW 200 kHz

Oct 07,2024 [ 7
10:44:23 PM | 5=

#Avg Type: Voltage
Trig: Free Run

[12 54
PPNNNN
AMkr2

1.000 2 MHz|
0.29 dB|
*

Span 4.000 MHz|

Sweep 2.00 ms (10001 pts)

Figure 60 - 8-DPSK - 2441 MHz (CH39)

Page 54 of 189




Document 75961394-67 Issue 01
COMMERCIAL-IN-CONFIDENCE

Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz

Limit Clause(s): | FCC 15.247(a)(1) Test Method(s): | C63.10 7.8.2

Additional Reference(s): | -

DUT Configuration

Mode: | ePA m/4 DQPSK (2-DH5) Duty Cycle (%): | -
Antenna Configuration: | Beamforming DCCF (dB): | -
Active Port(s): | A+B (Core 0 + Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)
F1C F2C FHS
2441 1.351 2440.994 2441.994 1.000 =900.8

Table 41 - Carrier Frequency Separation Results

'Spectrum Analyzer 1

Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Aitten: 26 dB PNO: BestWide  #Avg Type: Voltage 1 4
RLT Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Trig: Free Run

[r.} Align: Partial Freq Ref: Int (S) IF Gain: Low

Sig Track: Off PPNNNN
| 1 Spectrum Ref Lvi Offset 22.50 dB
{Scale/Div 10 dB Ref Level 37.22 dBm

Center 2.441500 GHz #Video BW 200 kHz Span 4.000 MHz

[#Res BW 51 kHz

=D M? T O

Sweep 2.00 ms (10001 pts)

Figure 61 - m/4 DQPSK - 2441 MHz (CH39)
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Test Configuration

Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz

Limit Clause(s): | FCC 15.247(a)(1) Test Method(s): | C63.10 7.8.2
RSS-247 5.1 b)

Additional Reference(s):

DUT Configuration

Mode: | ePA 8-DPSK (3-DH5) Duty Cycle (%):
Antenna Configuration: | Beamforming DCCF (dB):
Active Port(s): | A+B (Core 0 + Core 1) Peak Antenna Gain (dBi):
Test Frequency 20 dB Bandwidth Carrier Frequency Separation (MHz) Limit
(MHz) (MHz) (kHz)
F1C F2C FHS
2441 1.322 2441.002 2442.002 1.000 2881.3

Table 42 - Carrier Frequency Separation Results

'Spectrum Analyzer 1

Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 24 dB PNO: BestWide  #Avg Type: Voltage 1 4
RLT Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Trig: Free Run

G Align: Partial Freq Ref: Int (S) IF Gain: Low

Sig Track: Off PPNNNN
|1 SE=ETm Ref Lvl Offset 22.59 dB
|Scale/Div 10 dB Ref Level 34.79 dBm

|Center 2.441500 GHz #Video BW 200 kHz Span 4.000 MHz
[#Res BW 51 kHz Sweep 2.00 ms (10001 pts)

Oct 08, 2024 | /7
== ) (" - ? 120:59:57AM p

Figure 62 - 8-DPSK - 2441 MHz (CH39)

FCC 47 CER Part 15, Limit Clause 15.247 (a)(1)

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 band 2400-2483.5 MHz 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 0.125 W.
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2.3.7 Test Location and Test Equipment Used

This test was carried out in RF Chamber 18.

O/P Mon - Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Instrument Manufacturer Type No. TE No. | Calibration Calibration
Period Expiry Date
(months)
Hygrometer Rotronic 1-1000 3068 12 07-Nov-2024
Digital Multimeter Fluke 115 6145 12 06-Jun-2025
MXA Signal Analyser Keysight N9020B 6419 24 28-Feb-2025
Technologies
Signal Conditioning Unit TUV SUD SPECTRUM_SCUO001 6517 12 22-Feb-2025
SCU Cable Assembly TUV SUD SPECTRUM_SCU_CA | 6526 12 22-Feb-2025
SCU Cable Assembly TUV SUD SPECTRUM_SCU_CA 6527 12 05-Mar-2025
SCU Cable Assembly TUV SUD SPECTRUM_SCU_CA | 6528 12 22-Feb-2025
AC Programmable Power iTech IT7324 6665 - O/P Mon
Supply
Table 43
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2.4 Frequency Hopping Systems - Number of Hopping Channels
241 Specification Reference
FCC 47 CFR Part 15C, Clause 15.247 (a)(1)
24.2 Equipment Under Test and Modification State
A3401, S/N: HHJTCJ96L9 - Modification State O
243 Date of Test
07-October-2024
244 Test Method
The test was performed in accordance with ANSI C63.10, clause 7.8.3.
245 Environmental Conditions

Ambient Temperature  21.5°C
Relative Humidity 56.8 %
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2.4.6 Test Results

2.4 GHz Bluetooth BDR/EDR

Test Configuration

Frequency Range: | 2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s): | FCC 15.247(a)(1)(iii)

Test Method(s): | C63.107.8.3

Additional Reference(s): | -

DUT Configuration

Mode: | iPA GFSK (DH5)

Duty Cycle (%):

Antenna Configuration: | SISO

DCCF (dB):

Active Port(s): | B (Core 1)

Peak Antenna Gain (dBi):

Number of Hopping Frequencies

Limit

79

215.0

Table 44 - Number of Hopping Frequencies Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT |(f:lDuIIRF ac
oupling
L [: Align: Partial

1 Spectrum
Scale/Div 10 dB

Start 2.40000 GHz
#Res BW 100 kHz

mocA?

Input Z: 50 O Atten: 10 dB PNO: Fast
Corr CCorr RCal Preamp: Off Gate: Off

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

#Avg Type: Voltage 234
Trig: Free Run

PNNNNN

Ref Lvi Offset 22.54 dB
Ref Level 22.54 dBm

#Video BW 300 kHz

Oct 07, 2024 [ -
9:44:35 PM |5

Stop 2.48350 GHz|
Sweep 8.00 ms (1001 pts);

Figure 63 - GFSK (DH5) - Number of Hopping Channels
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Test Configuration

Frequency Range:

2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s):

FCC 15.247(a)(1)(Gii)

Test Method(s): | C63.10 7.8.3

Additional Reference(s): | -

DUT Configuration

Mode:

iPA T1/4 DQPSK (2-DH5)

Duty Cycle (%):

Antenna Configuration:

SISO

DCCF (dB):

Active Port(s):

B (Core 1)

Peak Antenna Gain (dBi):

Number of Hop

ping Frequencies

Limit

79

215.0

Table 45 - Number of Hopping Frequencies Results

'Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RLT G an Pl
1 Spectrum
Scale/Div 10 dB

Start 2.40000 GHz
#Res BW 100 kHz

Input Z: 50 Q
CorrCCorrRCal  Preamp: Off Gate: Off
Freq Ref: Int (S)

Atten: 10 dB PNO: Fast

IF Gain: Low
Sig Track: Off

Ref Lvi Offset 22.54 dB
Ref Level 22.54 dBm

#Video BW 300 kHz

#Avg Type: Voltage
Trig: Free Run

[z 54

PNNNNN

Stop 2.48350 GHz
Sweep 8.00 ms (1001 pts)|

Figure 64 - /4 DQPSK (2-DH5) - Number of Hopping Channels
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