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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

15-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
12-October-2024

Jayvir Makwana, loan-Alexandru Bogatu,

Morsalin Hossain, Vineeth Nagaraj, Manohar Thota,
Ahmed Al Derdiri, lan Hart 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 LE/HDR

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)(2) Emission Bandwidth Pass ANSI C63.10 (2020)

) ANSI C63.10 (2020)
2.3 15.247 (b) Maximum Conducted Output Power Pass

KDB 662911 D01 v02r01

2.4 15.247 (d) Authorised Band Edges Pass ANSI C63.10 (2020)

. . . ANSI C63.4 (2014)
25 15.209 and 15.247 (d) | Spurious Radiated Emissions Pass

ANSI C63.10 (2020)

ANSI C63.10 (2020)

2.6 15.247 (e) Power Spectral Density Pass
KDB 662911 D01 v02r01

Table 2
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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 HDR4 (4-DH5), HDRS8 (8-DH5), LE1M
and LE2M.

Core 0 and Core 1 also operate at two power settings: low power “iPA” and high power “ePA”, with
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 were performed in the following
modes:

SISO modes:

e HDR4 (4-DH5) - iPA-Core 1
HDRS8 (8-DH5) - iPA - Core 1
LE1M - iPA - Core 1
LE2M - iPA - Core 1
HDR4 - iPA - Core 2
HDRS8 - iPA - Core 2
LE1M - iPA - Core 2
LE2M - iPA - Core 2
HDR4 - ePA - Core 1
HDRS8 - ePA - Core 1
LEIM - ePA - Core O
LE2M - ePA - Core O

MIMO modes (Core 0 + Core 1):
HDR4 - iPA
HDRS - iPA
LEIM - iPA
LE2M - iPA
HDR4 - ePA
HDRS - ePA
LEIM - ePA
LE2M - ePA

With Spurious Radiated Emissions tests 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 LEIM-iPA-Core?2

MIMO modes:
e LEIM-iPA-Core0+ Corel
e HDR4-ePA-Core0+Corel

COMMERCIAL-IN-CONFIDENCE Page 4 of 214
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143 Test Setup

1.4.

1.5

1.6

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 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

Deviations from the Standard

No deviations from the applicable test standard were made during testing.

Identification of the EUT

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

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

within this report.

COMMERCIAL-IN-CONFIDENCE

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 LE/HDR

loan-Alexandru Bogatu, Morsalin

R icted B E . ) . KA
estricted Band Edges Hossain and Vineeth Nagaraj UKAS
Emission Bandwidth Jayvir Makwana UKAS
Maximum Conducted Output Power Jayvir Makwana UKAS
. loan-Alexandru Bogatu, Morsalin

Authorised Band Edges Hossain and Vineeth Nagaraj UKAS
Manohar Thota, Ahmed Al Derdiri,

Spurious Radiated Emissions lan Hart, Morsalin Hossain and UKAS
Elliot Callender

Power Spectral Density Jayvir Makwana UKAS

Office Address:

TOV SUD
Concorde Park
Concorde Way
Fareham
Hampshire
PO15 5FG
United Kingdom

COMMERCIAL-IN-CONFIDENCE

Table 6
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21

211

Test Details

Restricted Band Edges

Specification Reference

FCC 47 CFR Part 15C, Clause 15.205
Equipment Under Test and Modification State

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

Date of Test

04-September-2024 to 09-September-2024

Test Method

This test was performed in accordance with ANSI C63.10, clause 6.10.5 and 11.12.1.

Plots for average measurements were taken in accordance with ANSI C63.10, clause 11.12.2.5.2.

The following conversion can be applied to convert from dBuV/m to pv/m:
10(Field Strength in dBuV/m/20).

Environmental Conditions

Ambient Temperature  22.3-24.5°C
Relative Humidity 41.0-54.7 %

COMMERCIAL-IN-CONFIDENCE Page 7 of 214
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2.1.6 Test Results

2.4 GHz Bluetooth LE/HDR

iPA - Core 0 (SISO)

Made PacketTyoe | | Proquency MHz) |@Buviny | @oiim)
Static HDR4 2404 2390 54.87 42.71
Static HDR8 2404 2390 54.64 43.22
Static LEIM 2402 2390 54.54 42.58
Static LE2M 2402 2390 54.74 42.56
Static HDR4 2476 2483.5 53.25 41.87
Static HDRS8 2476 2483.5 54.78 43.35
Static LEIM 2478 2483.5 53.34 41.57
Static LEIM 2480 2483.5 53.34 41.82
Static LE2M 2478 2483.5 53.21 41.68
Static LE2M 2480 2483.5 54.59 42.71

Table 7 - SISO Restricted Band Edge Results

140— Ref 125.0 dBuv/m Attenuation 10 dB
Filter B -3 d Sweep Count 5000 (pK) / 5000 {rms)
Marker 1 2390.000 MHz 53.73 dBuV/m — PeakTrace
130—| Marker 2 2389.960 MHz 54.87 dBuV/m = Average (RMS)
Peak Limit
Marker 3 2390.000 MHz 42.65 dBuV/m — Awsthge Limit
120— Marker 4 2389.560 MHz 42.71 dBuV/m
10—
100—
50—
80—
|
\
70— |
\
60— A \
0 e o M'V”- \‘"‘W "
R e T T T T Ry e T e e e 1 A.\w,tvu-u,&\\u« B | \ e,
50—
S e e
40
30 ! T
Start 2370.0 MHz Center 2390.0 MHz Stop 2410.0 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts

Figure 1 - Bluetooth HDR4, SISO, Core 0 - 2404 MHz
Band Edge Frequency 2390 MHz

COMMERCIAL-IN-CONFIDENCE
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Ref 124.0 dBuV/m
Filter BV -3 dB

Marker 1 2390.000 MHz 53.84 dBuV/m bt e
130— Marker 2 2389.000 MHz 54.64 dBuV/m Aversge (RMS)
Marker 3 2390.000 MHz 43.16 dBuY/m et
120 Marker 4 2389.840 MHz 43.22 dBuV/m

140— Attenuation 10 dB

Sweep Count 5000 (pk) / 5000 (rms)

110~

30 v

T T T T T
Start 2370.0 MHz Center 2390.0 MHz Stop 2410.0 MHz
REW 1 MHZ /By Sweep 1.010 ms (1001 pts)

Figure 2 - Bluetooth HDR8, SISO, Core 0 - 2404 MHz
Band Edge Frequency 2390 MHz

Ref 128,0 dBuV/m

140 Re _ attenuation 10 0B
Filter BW -3 d& Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2390.000 MHz 53.14 dBuV/m Peak Trace

130— Marker 2 2383.100 MHz 54.54 dBuV/m Aversge (RMS)
Peak Limit
Marker 3 2390.000 MHz 42.37 dBuV/m — Averpge Limkt
120— Marker 4 2388.290 MHz 42.58 dBuV/m
10—
VRN
100~ i/ W
50—
80—
70—
60—
1 g
[Ty e ST [ B v D s AW ey o e s v e o PN RSN RAPRSIERS R PR RS
50—
4 /
S S S — - + I I S
40
0 T T T T T T
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 MHZ /B 3 MHz

Sweep 1.010 ms (1001 pts)

COMMERCIAL-IN-CONFIDENCE

Figure 3 - Bluetooth LE1M, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz
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140 — Ref 128.0 dBuV,/m Attenuation 10 dB
Filter B -3 dB Sweep Count S000 (pk} / 5000 (rms)
Marker 1 2390,000 MHz 52,47 dBuV/m Peaki Trace

130— Marker 2 2380.850 MHz 54.74 dBuV/m Aversge (RMS)

Peak Limit
Marker 3 2390.000 MHz 42.39 dBuV/m S

120— Marker 4 2389.490 MHz 42.56 dBuV/m

110

100—

90—

80—

70—

60—

TRy 1 P o Y 1 AT e e Ty Fene Sy ey v AROY W TEI PO VIRV PORY el /
50— 1 /
I N 15 SRR DA B
a0
30 T T T T T T
Stant 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
RBW 1 MHz VEV Sweep 1.010 ms (1001 pts)
Figure 4 - Bluetooth LE2M, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz
140 Ref 1250 dBuv/m Attenuation 10 d8
Filte BW -6 0B Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.81 dBuV/m —— Peak Trace
130— Marker 2 2493.010 MHz 53.25 dBuV/m Averpge (RM3|
Peak Limit
Marker 3 2483.500 MHz 41.83 dBuV/m —— Average Limit
120~ Marker 4 2483.680 MHz 41.87 dBuV/m
110
100— \
\
90— f \\
/ \
It \
/| \
80— f \
i
70— 1
/|
60— J‘v“
N e \ | Hos
*=28) b,
. 4_‘\'\“‘“‘&0.\. n “ “ i Y Oy wyrrerray TY T g A LA Ao P ot VI A
= g T
40 3
30 T T T T T T T 1
Start 2468.5 MHz Center 2483.5 MHz Stop 2498.5 MHz
REW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts

Figure 5 - Bluetooth HDR4, SISO, Core 0 - 2476 MHz
Band Edge Frequency 2483.5 MHz

COMMERCIAL-IN-CONFIDENCE
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140 Ref 125.0 dBuV/m Attenuation 10 d
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 53.21 dBuV/m — Pesl{Trace

130— Marker 2 2484.580 MHz 54.78 dBuV/m Averpge (RMS|
Peak Limit
Marker 3 2483.500 MHz 43.35 dBuV/m —— Average Limit
120+
110+
100—
90— f
80— / \
\

70— / 1 \ \

/| 1\

j‘ \\
60— [ 1\

e \
, q//‘\"lrwwv e | WA, "'-'W"\w-
MY g din

/ \ 2 PN T SN VTV S Y VY AR NISY, SRRSOy PR SRy T

50— 1
- T e—— — ——— — ———
40
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 6 - Bluetooth HDR8, SISO, Core 0 - 2476 MHz
Band Edge Frequency 2483.5 MHz

140, Ref 127.0 dBuV/m Attenuation 10 d8
Filter BW -6 dB

Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.13 dBuV/m —— Peak Trace
130 Marker 2 2492.080 MHz 53.34 dBuV/m Averpge (RM3|
Marker 3 2483.500 MHz 41.42 dBuV/m e
120— Marker 4 2486.020 MHz 41.57 dBuV/m

10—

100—

At e Aot A

7 S W

40 = A comen —~ — —

30 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 7 - Bluetooth LE1M, SISO, Core 0 — 2478 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 127.0 dBuv/m Attenuation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) /5000 (rms)
Marker 1 2483.500 MHz 51.56 dBuV/m N i

130~ Marker 2 2485.660 MHz 53.34 dBuV/m :""‘""J“ RMS)
eak Limit
Marker 3 2483.500 MHz 41.74 dBuV/m —— Average Limit
120— Marker 4 2483.560 MHz 41.82 dBuV/m
110
=\
100— / ‘\_‘
90— f “‘
Il \
90 i 1\
70 ff \
/l \
/l \\
60— / 1
i PRV ST TO T RO STV | M g A A A i AN i AN APt
o — *— - = — —
40 :
30 T T T T T
Start 24685 MHz Center 2483.5 MHz Stop 2498.5 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)
Figure 8 - Bluetooth LE1M, SISO, Core 0 - 2480 MHz
Band Edge Frequency 2483.5 MHz
140 Ref 127.0dBuV/m Attenuation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.75 dBuV/m —— Peak Trace
130— Marker 2 2492.440 MHz 53.21 dBuV/m ;.rva\)r RMS,
eak Limit
Marker 3 2483.500 MHz 41.61 dBuV/m T e i
120— Marker 4 2483.680 MHz 41.68 dBuV/m
10—
100—
90—
80—
70— 7?.‘
/ “\‘
60— .‘" "‘.
J N o 2
o f \
50 _PRMAMA AaAM lita et | T Sy NPT U SRR WUN EYSPR TR, VTR WP S T |
i = — — T — ——
30 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 9 - Bluetooth LE2M, SISO, Core 0 - 2478 MHz
Band Edge Frequency 2483.5 MHz

COMMERCIAL-IN-CONFIDENCE
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140 Ref 127.0 dBuV/m Attenuation 10 d
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 54.59 dBuV/m — PeakTrace

130— Marker 2 2483.500 MHz 42.71 dBuV/m —— Averpge (RMS

Peak Limit
—— Average Limit

120+

110+

100—

90—

80—

70 f

60— ,’ f 1\

J \\ .,
e \L
50t AN ity AL v b T WO W W Yy o or M Jop g g o e
S_—— — - — — — o ———— i ! ER—— F—

40

30 T T T T T T T 1
Start 24685 MHz Center 2483.5 MHz Stop 24985 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 10 - Bluetooth LE2M, SISO, Core 0 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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iPA - Core 1 (SISO)

Mode PacketType | hi | Proquency Hz) |@ouviny | @saim)
Static HDR4 2404 2390 55.01 42.79
Static HDR8 2404 2390 54.83 42.92
Static LEIM 2402 2390 54.97 42.70
Static LE2M 2402 2390 54.54 42.72
Static HDR4 2476 2483.5 53.59 41.85
Static HDRS8 2476 2483.5 54.06 42.32
Static LEIM 2478 2483.5 53.78 41.69
Static LEIM 2480 2483.5 53.89 42.01
Static LE2M 2478 2483.5 53.65 41.76
Static LE2M 2480 2483.5 53.73 42.71

Table 8 - SISO Restricted Band Edge Results

140 — Ref 123.0 dBuV/m Aftenuation 10 dB
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2390.000 MHz 53,54 dBuV/m — PeakTrace

130— Marker 2 2381.040 MHz 55.01 dBuV/m = Average (M
Peak Limi

Marker 3 2390.000 MHz 42.71 dBuV/m

120~ Marker 4 2389.120 MHz 42.79 dBuV/m

. \,
A AT eV Pt M ey ey A | | vk

I I S—— —— —— - —

30

Start 2370.0 MHz
REW 1 MHz

1
Stop 2410.0 MHz
Sweep 1.010 ms (1001 pts

Figure 11 - Bluetooth HDR4, SISO, Core 1 - 2404 MHz
Band Edge Frequency 2390 MHz
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140 — Ref 122.0 dBuV/m Aftenuation 10 dB
Filter B\ -3 4B Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 52.76 dBuV/m Peak Trace

130— Marker 2 2382.760 MHz 54.83 dBuV/m Aversge (RMS)

Peal Limit
Marker 3 2390.000 MHz 42.80 dBuV/m S

120— Marker 4 2389.560 MHz 42.92 dBuV/m

110

100—

90—

80—

70—

60— 1
[N

o= ey e e e T R U s PeR e TR S TR Ty |
50— 1
- e -
40 3
30 T T T T T T
Start 2370.0 MHz Center 2390.0 MHz Stop 2410.0 MHz
RBW 1 MHz VEV Sweep 1.010 ms (1001 pts)
Figure 12 - Bluetooth HDR8, SISO, Core 1 - 2404 MHz
Band Edge Frequency 2390 MHz
140 — Ref 126.0 dBuV/m Aftenuation 10 dB
Filter B\ -3 4B Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 52.86 dBuV/m Peak Trace
130— Marker 2 2384.030 MHz 54.97 dBuV/m Aversge (RMS)
Peal Limit
Marker 3 2390.000 MHz 42.62 dBuV/m S
120— Marker 4 2389.010 MHz 42.70 dBuV/m
110
100—

90—

80—

70—

60—

oA e T A A i A A A e i |

50— /

40 T - o

El T T T T T T

Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 Mz BV 3 MHz Sweep 1.010 ms (1001 pts)

Figure 13 - Bluetooth LE1M, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
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140— Ref 127.0 dBuv/m

Aftenuation 10 9B
] Filter Bw -3 d Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2390.000 MHz 52.55 dBuV/m Peak Trace
130— Marker 2 2385.710 MHz 54.54 dBuV/m Aversge (RMS)
Peak Limit
Marker 3 2390.000 MHz 42.64 dBuV/m — Averpge Limkt
120— Marker 4 2387.060 MHz 42.72 dBuV/m
10—
100—
50—
80—
70—
60—
B P RN Dy WV ey e v v e v e A PR W SPRRL R TIRTRCN PR AN
50—
4 3
40 [ - — o
30

T T T T T T T
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 MHZ /BW 3 M Sweep 1.010 ms (1001 pts)

Figure 14 - Bluetooth LE2M, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz

Ref 125.0 dBuV/m

il Attenuation 10 48
Filte BW -6 0B Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.64 dBuV/m —— Peak Trace

130— Marker 2 2494.060 MHz 53.59 dBuV/m Averpge (RMS]
Peak Limit
2 4
Marker 3 2483.500 MHz 41.85 dBuV/m —— Average Limit
120—
10—
100—] IS \
\
90— / \\
/ \\
/f \\
o /
il \
70 / \
/ \
J 1\
60— 2 |\
e | T w00 2
” T PR A M gt ot b Vo P g N 20 e Mo Y Mt ot
1
== — — SR N ===
40
30 T T T T T 1
Start 24685 MHz Center 2483.5 MHz Stop 2498.5 MHz
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Figure 15 - Bluetooth HDR4, SISO, Core 1 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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Figure 16 - Bluetooth HDR8, SISO, Core 1 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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Figure 17 - Bluetooth LE1M, SISO, Core 1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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Figure 18 - Bluetooth LE1M, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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Figure 19 - Bluetooth LE2M, SISO, Core 1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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Figure 20 - Bluetooth LE2M, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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iPA - Core 2 (SISO)

Mode PacketType | hi | Proquency Hz) |@ouviny | @saim)
Static HDR4 2404 2390 54.44 42.68
Static HDR8 2404 2390 55.79 43.55
Static LEIM 2402 2390 54.82 42.66
Static LE2M 2402 2390 55.52 43.45
Static HDR4 2476 2483.5 53.69 41.76
Static HDRS8 2476 2483.5 55.39 43.28
Static LEIM 2478 2483.5 53.26 41.70
Static LEIM 2480 2483.5 53.48 41.88
Static LE2M 2478 2483.5 54.41 42.49
Static LE2M 2480 2483.5 53.67 42.65

COMMERCIAL-IN-CONFIDENCE

Table 9 - SISO Restricted Band Edge Results
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Figure 21 - Bluetooth HDR4, SISO, Core 2 - 2404 MHz
Band Edge Frequency 2390 MHz
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Figure 22 - Bluetooth HDR8, SISO, Core 2 - 2404 MHz
Band Edge Frequency 2390 MHz
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Figure 23 - Bluetooth LE1M, SISO, Core 2 - 2402 MHz
Band Edge Frequency 2390 MHz
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Figure 24 - Bluetooth LE2M, SISO, Core 2 - 2402 MHz
Band Edge Frequency 2390 MHz
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Figure 25 - Bluetooth HDR4, SISO, Core 2 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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Figure 26 - Bluetooth HDR8, SISO, Core 2 - 2476 MHz
Band Edge Frequency 2483.5 MHz

140, Ref 127.0 dBuv/m Attenuation 10 48
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.83 dBuV/m —— Peak Trace

130— Marker 2 2492.980 MHz 53.26 dBuV/m Averpge (RMS]
Peak Limit
Marker 3 2483.500 MHz 41.65 dBuV/m —— Average Limit
120— Marker 4 2483.710 MHz 41.70 dBuV/m
110—|
,’/ >
100— / \
o\
20— Il \
ff |
80— If |\
/| \
[ \
70— { 1\
; \
60— I i\
/| 1\
7l \ Py 2
B N a aall | A, bt ARt AN N AT i bW i
\ 1
34
e ——————— ——— —
30 T T 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)

COMMERCIAL-IN-CONFIDENCE

Figure 27 - Bluetooth LE1M, SISO, Core 2 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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Figure 28 - Bluetooth LE1M, SISO, Core 2 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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Figure 29 - Bluetooth LE2M, SISO, Core 2 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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Figure 30 - Bluetooth LE2M, SISO, Core 2 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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iPA - Core 0 - Core 1 (MIMO)

Mode PacketType || Froquency Hz) |@euviny | @siim)
Static HDR4 2404 2390 54.55 42.89
Static HDR8 2404 2390 55.39 43.48
Static LEIM 2402 2390 54.83 42.73
Static LE2M 2402 2390 54.92 42.79
Static HDR4 2476 2483.5 53.71 42.26
Static HDRS8 2476 2483.5 55.18 43.82
Static LEIM 2478 2483.5 54.21 41.95
Static LEIM 2480 2483.5 53.62 42.27
Static LE2M 2478 2483.5 53.49 42.05
Static LE2M 2480 2483.5 55.04 43.81

Table 10 - MIMO Restricted Band Edge Results

14— Rt T

130— Marker 2 2388.800 MHz 5455 dBuV/m
Marker 3 2390.000 MHz 42.80 dBuV/m
120 Marker 4 2389.400 MHz 42.89 dBuV/m

Start 2370.0 MHz
REW 1 MHz

e - —

Attenuation 10 dB
Sweep Count 5000 (pk) / 5000 {rms)

|
e e
T R Ty s e S e e e S e e DY I PRV |

—— Peak Trace
—— Average (RMS)

1 .'A‘
(R

1
Stop 2410.0 MHz
Sweep 1.010 ms (1001 pts

Figure 31 - Bluetooth HDR4, MIMO, Core 0 - Core 1 - 2404 MHz

Band Edge Frequency 2390 MHz
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Figure 32 - Bluetooth HDR8, MIMO, Core 0 - Core 1 - 2404 MHz
Band Edge Frequency 2390 MHz
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Figure 33 - Bluetooth LE1M, MIMO, Core 0 - Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
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Figure 34 - Bluetooth LE2M, MIMO, Core 0 - Core 1 - 2402 MHz

Band Edge Frequency 2390 MHz
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Figure 35 - Bluetooth HDR4, MIMO, Core 0 - Core 1 - 2476 MHz

Band Edge Frequency 2483.5 MHz
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Figure 36 - Bluetooth HDR8, MIMO, Core 0 - Core 1 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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Figure 37 - Bluetooth LE1M, MIMO, Core 0 - Core 1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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Figure 38 - Bluetooth LE1M, MIMO, Core 0 - Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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Figure 39 - Bluetooth LE2M, MIMO, Core 0 - Core 1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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Figure 40 - Bluetooth LE2M, MIMO, Core 0 - Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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ePA - Core 0 (SISQO)

Mode PacketType | hiy " | Proquency (Hz) |@ouviny | @siim)
Static HDR4 2404 2390 56.09 44.09
Static HDR8 2404 2390 57.15 45.27
Static LEIM 2402 2390 55.70 43.72
Static LE2M 2402 2390 56.09 43.93
Static HDR4 2476 2483.5 56.93 44.74
Static HDRS8 2476 2483.5 58.38 47.39
Static LEIM 2478 2483.5 55.29 43.70
Static LEIM 2480 2483.5 55.48 44.73
Static LE2M 2478 2483.5 55.72 44.17
Static LE2M 2480 2483.5 57.78 47.59

Table 11 - SISO Restricted Band Edge Results
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Figure 41 - Bluetooth HDR4, SISO, Core 0 - 2404 MHz
Band Edge Frequency 2390 MHz
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Figure 42 - Bluetooth HDR8, SISO, Core 0 - 2404 MHz
Band Edge Frequency 2390 MHz
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Figure 43 - Bluetooth LE1M, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz
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Figure 44 - Bluetooth LE2M, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz
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Figure 45 - Bluetooth HDR4, SISO, Core 0 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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Figure 46 - Bluetooth HDR8, SISO, Core 0 - 2476 MHz

Band Edge Frequency 2483.5 MHz
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Figure 47 - Bluetooth LE1M, SISO, Core 0 - 2478 MHz

Band Edge Frequency 2483.5 MHz
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Figure 48 - Bluetooth LE1M, SISO, Core 0 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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Figure 49 - Bluetooth LE2M, SISO, Core 0 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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Figure 50 - Bluetooth LE2M, SISO, Core 0 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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ePA - Core 1 (SISO)

Mode PacketType | hi | Proquency Hz) |@ouviny | @saim)
Static HDR4 2404 2390 55.39 43.67
Static HDR8 2404 2390 56.17 44.18
Static LEIM 2402 2390 55.02 43.41
Static LE2M 2402 2390 55.43 43.49
Static HDR4 2476 2483.5 56.22 43.76
Static HDRS8 2476 2483.5 56.32 44.88
Static LEIM 2478 2483.5 54.70 43.49
Static LEIM 2480 2483.5 55.78 44.67
Static LE2M 2478 2483.5 55.11 44.02
Static LE2M 2480 2483.5 57.54 47.44

Table 12 - SISO Restricted Band Edge Results

140 — Ref 132.0 dBuV/m Aftenuation 10 dB
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Marker 1 2390,000 MHz 53,64 dBuV/m — PeakTrace
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Figure 51 - Bluetooth HDR4, SISO, Core 1 - 2404 MHz
Band Edge Frequency 2390 MHz
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Figure 52 - Bluetooth HDR8, SISO, Core 1 - 2404 MHz
Band Edge Frequency 2390 MHz
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Figure 53 - Bluetooth LE1M, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
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Figure 54 - Bluetooth LE2M, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
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Figure 55 - Bluetooth HDR4, SISO, Core 1 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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Figure 56 - Bluetooth HDR8, SISO, Core 1 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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Figure 57 - Bluetooth LE1M, SISO, Core 1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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Figure 58 - Bluetooth LE1M, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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Figure 59 - Bluetooth LE2M, SISO, Core 1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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Figure 60 - Bluetooth LE2M, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz

COMMERCIAL-IN-CONFIDENCE

Page 43 of 214



Document 75961394-68 Issue 01
COMMERCIAL-IN-CONFIDENCE

ePA - Core 0 - Core 1 (MIMO)

Mode PacketType | hi | Proquency Hz) |@ouviny | @saim)
Static HDR4 2404 2390 55.80 44.54
Static HDRS8 2404 2390 57.39 46.21
Static LEIM 2402 2390 56.20 44.50
Static LE2M 2402 2390 57.22 44.66
Static HDR4 2476 2483.5 56.37 45.58
Static HDRS8 2476 2483.5 59.40 48.03
Static LEIM 2478 2483.5 56.80 44.96
Static LEIM 2480 2483.5 57.66 46.32
Static LE2M 2478 2483.5 56.66 45.62
Static LE2M 2480 2483.5 50.84 49.86

Table 13 - MIMO Restricted Band Edge Results
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Figure 61 - Bluetooth HDR4, MIMO, Core 0 - Core 1 - 2404 MHz

Band Edge Frequency 2390 MHz
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Figure 62 - Bluetooth HDR8, MIMO, Core 0 - Core 1 - 2404 MHz
Band Edge Frequency 2390 MHz
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Figure 63 - Bluetooth LE1M, MIMO, Core 0 - Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
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Figure 64 - Bluetooth LE2M, MIMO, Core 0 - Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
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Figure 65 - Bluetooth HDR4, MIMO, Core 0 - Core 1 - 2476 MHz
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Figure 66 - Bluetooth HDR8, MIMO, Core 0 - Core 1 - 2476 MHz

Band Edge Frequency 2483.5 MHz
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Figure 67 - Bluetooth LE1M, MIMO, Core 0 - Core 1 - 2478 MHz
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