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1.1

1.2

Report Summary

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

26-October-2022

Introduction

Applicant

Manufacturer

Model Number(s)

Serial Number(s)
Hardware Version(s)
Software Version(s)
Number of Samples Tested

Test Specification/Issue/Date

Order Number

Date of Receipt of EUT
Start of Test

Finish of Test

Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Table 1

Apple Inc

Apple Inc

A2686

XH696VW7R0 and XVFXG6M544
REV 1.0

22A12310t

2

FCC 47 CFR Part 15C: 2020
ISED RSS-247: Issue 2 (02-2017)
ISED RSS-GEN: Issue 5 (04-2018) + A2 (02-2021)

0540246998
05-April-2022
14-June-2022
04-October-2022

Faisal Malyar, lan Hart, Colin Brain, Danial Shafique,
Thomas Randall and Daniel Cameron

KDB 662911 D01 v02r01
ANSI 63.4 (2014)

ANSI C63.10 (2013)
ANSI C63.10 (2020)
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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, ISED RSS-247 and ISED RSS-GEN is shown below.

Specification Clause

Section Test Description Result Comments/Base Standard
Part 15C RSS-247 RSS-GEN

Configuration and Mode: 2.4 GHz Bluetooth - DTS
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 3.1 8.10 Restricted Band Edges Pass

2.2 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass

2.3 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass

2.4 15'214572(8;6‘“ 3.3and 5.5 6.13 and 8.9 Spurious Radiated Emissions Pass

25 15.247 (d) 5.5 - Authorised Band Edges Pass

2.6 15.247 (e) 5.2 6.12 Power Spectral Density Pass

COMMERCIAL-IN-CONFIDENCE
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©

1.4 Product Information
1.4.1 Technical Description
The Equipment under test (EUT) was an Apple desktop computer with Bluetooth® and IEEE
802.11 a/b/g/n/ac/ax Wi-Fi in the 2.4GHz, 5GHz and 6GHz bands.
1.4.2 Test Set-up
For conducted tests, a conducted test point was provided by the manufacturer via a UFL connector
and cable. The loss of these test cables were known and compensated for in any conducted
measurements.
For tests in SISO operation, conducted tests were performed on the BT Dedicated Core (BT Core
2) as well as the Core from the main radio with the highest antenna gain as Core 0 and Core 1 are
identical but with unequal antenna gains.
Bluetooth LE/HDR was assessed as a DTS system. The EUT supports Bluetooth on the following
mode of operations across its antenna ports:
BT Core 0 (SISO) — iPA HDR/LE and ePA HDR
BT Core 1 (SISO) — iPA HDR/LE and ePA HDR
BT Core 0 + BT Core 1 (TxBF) — iPA HDR/LE and ePA HDR
BT Core 2 (SISO) — iPA HDR/LE
For all tests, the EUT was put into a continuous transmit test mode with the manufacturer’s test
commands via a script running in the EUTs terminal application. The EUT then transmitted the
required type of modulation/packet type on a static channel selected within the test script.
All testing was performed with the EUT powered via a 120 V AC, 60 Hz source.
143 Antenna Gain Table
Antenna Port Frequency Range (MHz) Peak Gain (dBi) Conducted Cable Loss (dB)
BT Core 0 2400 to 2480 2.58 0.7
BT Core 1 2400 to 2480 6.24 0.7
BT Core 2 2400 to 2480 2.05 0.7
Table 3
15 Deviations from the Standard

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

COMMERCIAL-IN-CONFIDENCE
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1.6 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 Ei?tt: dModlﬂcatlon

Model: A2686, Serial Number: XH696VW7R0

0 | As supplied by the customer | Not Applicable | Not Applicable

Model: A2686, Serial Number: XVFXG6M544

0 | As supplied by the customer | Not Applicable | Not Applicable

Table 4
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1.7 Test Location

&

TUV SUD conducted the following tests at our Octagon House Test Laboratory.

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: 2.4 GHz Bluetooth - DTS

Faisal Malyar, lan Hart, Colin Brain

Restricted Band Edges and Thomas Randall UKAS
Emission Bandwidth Daniel Cameron UKAS
Maximum Conducted Output Power Daniel Cameron UKAS
) Faisal Malyar, lan Hart, Colin Brain
Authorised Band Edges and Thomas Randall UKAS
Power Spectral Density Daniel Cameron UKAS

Office Address:

TUV SUD
Octagon House
Concorde Way
Fareham
Hampshire
PO15 5RL
United Kingdom

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 - DTS

Spurious Radiated Emissions

lan Hart, Danial Shafique and

Thomas Randall

UKAS

Office Address:

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

COMMERCIAL-IN-CONFIDENCE
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2

21

211

Test Details

Restricted Band Edges

Specification Reference

FCC 47 CFR Part 15C, Clause 15.205
ISED RSS-247, Clause 3.1
ISED RSS-GEN, Clause 8.10

Equipment Under Test and Modification State

A2686, S/N: XVFXG6M544 - Modification State 0

Date of Test

14-June-2022 to 16-June-2022

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:

107(Field Strength in dBuV/m/20).
Environmental Conditions

Ambient Temperature  21.4-24.6 °C
Relative Humidity 42.2-43.4%
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2.1.6 Test Results
2.4 GHz Bluetooth — DTS

Bluetooth LE - LE1M iPA

Modulation Tx Frequency Core Band Edge Peak Level Average Level
(MHz) Frequency (dBuv/m) (dBuv/m)
(MHz)
GFSK/DH1 2402 Core 1 2390.0 53.81 40.94
GFSK/DH1 2480 Core 1 2483.5 52.94 41.45

Table 7 - Restricted Band Edge Results

140 Ref 132.0 dBuV/m Attenuation 10 dB

Filter BW -5 cB Sweep Count 5000 (pk) /5000 {rms)]
Marker 1 2390.000 MHz 50.64 dBuV/m — Peak Trace
130 Marker 2 2376.320 MHz 53.81 dBuV/m = frveroge (RMS)
— Peak Limit
Marker 3 2390.000 MHz 40.91 dBuV/m — hwerage Limit
120~{ Marker 4 2387.960 MHz 40.94 dBuV/m
110+
100 \
W
\
20— {l
i\
80— )
70 / \
I \
{ \
|
50— f
2 /
2 gy !
50 ,m—\m Ao lbarin g Pt e ‘p."-,.““'I,‘.\‘)V"l‘iyh,p"rlydl‘u,vﬂwlu‘v'»‘),/1,:11“ WP T P
yy—
30 T T T T 1
Start 2375.0 MHz Center 2330.0 Mz Stop 2405.0 MHz
REW 1 MHz VBW 3 MHz

Sweep 1.010 ms (1001 pis]

Figure 1 Core 1- GFSK/DH1 - 2402 MHz - Band Edge Frequency 2390.0 MHz

COMMERCIAL-IN-CONFIDENCE Page 8 of 182



Document 75954423-13 Issue 01
COMMERCIAL-IN-CONFIDENCE

_ Ref1320d8u/m
1407 Eiter BW -6

Marker 1 2483.500 MHz 51.54 dBuV/m
130 Marker 2 2484.460 MHz 52.94 dBuV/m

Marker 3 2483.500 MHz 41.45 dBuV/m
120

110

100—

Attenuation 10 dB
Sweep Count 5000 (pk) / 5000 (rms)
— Peak Trace
— Average (RMS)
— Peak Limit
— Average Limit

sp_Phmtasrtmtud el i) -y

Y
R4 ’-V‘ﬂ-'v‘wN\."MM‘»*.J-JNM»,"Jm\\“m’—cl‘mwww M AANA Nt Wiy

0

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 2 Core 1- GFSK/DH1 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Bluetooth LE - LE1M iPA

Modulation Tx Frequency Core Band Edge Peak Level Average Level
(MHz) Frequency (dBpv/m) (dBpv/m)
(MHz)
GFSK/DH1 2402 Core 2 2390.0 52.84 40.89
GFSK/DH1 2480 Core 2 2483.5 53.86 41.45

Table 8 - Restricted Band Edge Results

149, ReF1290 dBjm Attenuation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) /5000 {rms)]
Marker 1 2390.000 MHz 51.68 dBuV/m — PeskTrace

130 Marker 2 2385.170 MHz 52.84 dBuV/m — huerage (RMS)

—— Peak Limit
A 3 5 f
Marker 3 2390.000 MHz 40.80 dBuV/m —— fuerage Limit
120~{ Marker 4 2388.680 MHz 40.89 dBuV/m

10|

'ap)
100—| \
\
I‘I

%0 \

|\
|
30 \
I\
H
70 / 1
/ \
/ \
60— ¢ 1
] \
. J )

50 '«.w»mﬁnw,d.\_u\‘»«‘.'*.’»-“,’*\J.r‘.+J.r'w".'mmwﬂwﬂwﬁw—wwfw-n‘m—\n,w—)»”hr‘w»J-.‘.ML\,,-\",,M'prmw,w,@mrﬂw' |

{ / N

20 +

30 T T T T 1

Start 2375.0 Mz Center 2390.0 Mtz Stop 2405.0 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 3 Core 2— GFSK/DH1 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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140—, Ref 130.0 dBuV/m Attenuation 10 dB
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.87 dBuV/m — PeakTrace
130~ Marker 2 2490.070 MHz 53.86 dBuV/m = :””‘9“_"“"
— Peak Limit
Marker 3 2483.500 MHz 41.41 dBuV/m — Average Limit
120~ Marker 4 2483.530 MHz 41.45 dBuV/m
110—
100 \ \
c“ [ \ ‘\
{1 |\
90— /] H
70— 1 ‘ “"\‘
[ | l‘.\
f \
60— / \ “\
5048 ,ﬁ | \ N
% Al oo i ans M\""(«"MJWMN\.\M«‘.,rx!\M\/]‘I\*mp,.%’“-,%-‘-lh/y»WA,,J‘l‘mhq/rd‘v/"-“h
20 1
0 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 4 Core 2— GFSK/DH1 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Bluetooth LE - LE1M iPA

Modulation Tx Frequency Core Band Edge Peak Level Average Level
(MHz) Frequency (dBpv/m) (dBpv/m)
(MHz)
GFSK/DH1 2402 Core 0-1 2390.0 53.51 40.97
GFSK/DH1 2480 Core 0-1 2483.5 54.15 41.88

Table 9 - Restricted Band Edge Results

Ref 135.0 dBuV/m

407 Biter 8w -5 o

130 Marker 2 2380.130 MHz 53.51 dBuV/m

Marker 3 2390.000 MHz 40.77 dBuV/m

Marker 1 2390.000 MHz 51.00 dBuV/m

120 Marker 4 2389.280 MHz 40.97 dBuV/m

100+

Sweep Count 5000 (pk) / 5000 (rms)
— Peak Trace
—— Average (RMS)
— Peak Limit

— hverage Limit

Attenuation 10 dB

\

| }
¥ - ,
50ttt LAl S s kM AR AR L i At gl AN by bt

40| +

30 T T 1
Start 2375.0 MHz Center 2330.0 MHz Stop 2405.0 MHz
RBW 1 MHz VBW 3 MHz

Sweep 1.010 ms (1001 pis)

Figure 5 Core 0-1- GFSK/DHL1 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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149, Ref 1340 dBu/m Attenuation 10 dB
Filter BW -6 d8 Sweep Count 5000 (pk)/ 5000 {rms)
Marker 1 2483.500 MHz 51.79 dBuV/m — PeskTrace

130~ Marker 2 2484.610 MHz 54.15 dBuV/m = Averpge (RMES)

— Peak Limit
Marker 3 2483.500 MHz 41.80 dBuV/m — Average Limit
120 Marker 4 2483.530 MHz 41.88 dBuV/m
110 \
Il \\
100 I W
| \\
/l \\

90— f i\

80— c“‘ f H

70— (“ \‘\.

/
/ \
60— f— )
i \
540 dBilim I,.» 4\ N

P T e v T Ll Fh e AL IS i A AT A Mg N

40_v___w____,_,,/ el

0 T T T T 1
Start 2468.5 Mz Center 24835 Mz Stop 24985 Mz
RBW 1 Mz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 6 Core 0-1- GFSK/DH1
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Bluetooth LE — LE2M iPA

Modulation Tx Frequency Core Band Edge Peak Level Average Level
(MHz) Frequency (dBpv/m) (dBpv/m)
(MHz)
GFSK/DH1 2402 Core 1 2390.0 52.61 40.88
GFSK/DH1 2480 Core 1 2483.5 60.79 47.34

Table 10 - Restricted Band Edge Results

Ref 132.0 dBuV/m
Filter BW -6 dB

Marker 1 2390000 MHz 52.28 dBuV/m
130—{ Marker 2 2377.790 MHz 52.61 dBuV/m .

— Pe. it
Marker 3 2390000 MHz 40.85 dBuV/m o

40— Attenuation 10 d3

Sweep Count 5000 (pk) / 5000 (rms)
— Peak Trace
—— Average (RMS)

— Average Limit
120 Marker 4 2389.820 MHz 40.88 dBuV/m
110+ /TN

100+

Yo
sg—ARAA ;,w.wmh;ﬁd,.‘u‘.\‘ e A A gt i) bt ittt L, it

40— *

30 T T T T 1
Start 2375.0 MHz Center 2330.0 MHz Stop 2405.0 MHz
RBW 1 MHz VBW 3 MHz

Sweep 1.010 ms (1001 pis)

Figure 7 Core 1- GFSK/DH1 - 2402 MHz - Band Edge Frequency 2390.0 MHz

COMMERCIAL-IN-CONFIDENCE Page 14 of 182



Document 75954423-13 Issue 01
COMMERCIAL-IN-CONFIDENCE

Ref 131.0 dBuV/m
Filter BW -6 dB

Marker 1 2483.500 MHz 60.79 dBuV/m
130 Marker 2 2483.500 MHz 47.34 dBuV/m

140—

110—

100—

Attenuation 10 dB
Sweep Count 5000 (pk) / 5000 (rms)
— Peak Trace
— Average (RMS)
— Peak Limit
— Average Limit

N
50—t Nt o Y

0

.
LW
AT Mg nrp i Aot oo Shag Al A

Start 2468.5 MHz
RBW 1 MHz

T T T
Center 2483.5 MHz

1
Stop 2498.5 MHz
VBW 3 MHz

Sweep 1.010 ms (1001 pts)

Figure 8 Core 1- GFSK/DH1 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Bluetooth LE — LE2M iPA

Modulation Tx Frequency Core Band Edge Peak Level Average Level
(MHz) Frequency (dBpv/m) (dBpv/m)
(MHz)
GFSK/DH1 2402 Core 2 2390.0 53.06 40.91
GFSK/DH1 2480 Core 2 2483.5 59.23 46.25

Table 11 - Restricted Band Edge Results

149, ReF1290 dBjm Attenuation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) /5000 {rms)]
Marker 1 2390.000 MHz 51.05 dBuV/m — PeskTrace
130 Marker 2 2387.150 MHz 53.06 dBuV/m — huerage (RMS)
—— Peak Limit
A 3 7 4077 /
Marker 3 2390.000 MHz 40.77 dBuV/m —— fuerage Limit
120~{ Marker 4 2387.750 MHz 40.91 dBuV/m
10|
A~
100 e N
%0
30
70 / A
50— ;
DB < i ."“ /
50 7L""*’\‘-"»4"J'%'.‘-J‘«*\v‘I..'\"‘!L'il\-’\“\"vﬂ'r'-"‘m'*“wl’i"h“\‘.‘,”“"r"\fﬂ‘ﬁw"l\'ﬂ’\“"m"ﬁh“'~“-‘"‘""f"-A'*u‘"‘-"fv»,~""‘4~"'l‘}‘!"A‘IW\"-’-"""N""""\/M.L‘} |
20 + +
30 T T T T 1
Start 2375.0 Mz Center 2390.0 Mtz Stop 2405.0 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 9 Core 2— GFSK/DH1 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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149, Ref 1300 dBu/m Attenuation 10 dB
Filter BW -6 d8 Sweep Count 5000 (pk)/ 5000 {rms)
Marker 1 2483.500 MHz 59.23 dBuV/m — PeakTrace

130 Marker 2 2483.500 MHz 46.25 dBuV/m = Average (RS)
— Peak Limit
— Average Limit
120
110 ~——
100
90— / \
/
80 / \
/ \
L] N
70 / \
/ \
/
vl f [ \
) / \
i \ 1%
T -
ST Ty o Y PR L T A et s g g A b s A A
.
ww//’ B
40
0 T T T 1
Start 2468.5 Mz Center 24835 Mz Stop 24985 Mz
RBW 1 Mz VB 3 Mz Sweep 1.010 ms (1001 pts)

Figure 10 Core 2— GFSK/DHL1 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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Bluetooth LE — LE2M iPA

Modulation Tx Frequency Core Band Edge Peak Level Average Level
(MHz) Frequency (dBpv/m) (dBpv/m)
(MHz)
GFSK/DH1 2402 Core 0-1 2390.0 52.56 40.92
GFSK/DH1 2480 Core 0-1 2483.5 62.44 49.17

Table 12 - Restricted Band Edge Results

Ref 134.0 dBuV/m

407 Biter bW -5 o

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

Marker 1 2390000 MHz 50.64 dBuV/m — esk T
130 Marker 2 2383.910 MHz 52.56 dBuV/m i
Marker 3 2390000 MHz 40.82 dBuV/m — hveragelimit
1201 Marker 4 2386.250 MHz 40.92 dBuV/m
AN
10 7 \
N

100+

|fI /
l’: /
2 o/

N2
50— b, FTNRT I RUREEN FATWE NIV FRORIOR SN Y st M A AN

40| 4 +

30 T T T T 1
Start 2375.0 MHz Center 2330.0 MHz Stop 2405.0 MHz
RBW 1 MHz VBW 3 MHz

Sweep 1.010 ms (1001 pis)

Figure 11 Core 0-1- GFSK/DHL1 - 2402 MHz - Band Edge Frequency 2390.0 MHz

COMMERCIAL-IN-CONFIDENCE Page 18 of 182



Document 75954423-13 Issue 01
COMMERCIAL-IN-CONFIDENCE

149, Ref 1330 dBu/m Attenuation 10 dB
Filter BW -6 d8 Sweep Count 5000 (pk)/ 5000 {rms)
Marker 1 2483.500 MHz 62.33 dBuV/m — Peak Trace

130 Marker 2 2483.560 MHz 62.44 dBuV/m = Average (RS)
— Peak Limit
Marker 3 2483.500 MHz 49.17 dBuV/m — Average Limit
120
~
10| 7 \\,
ol A
100 \
90
80— /
1
/| \
70 / \
7 A
/ h2
/ %
60— 4 A\
| \,
ss0dhilm s Wy, ]
¥
50 b ,\wM,Mw}‘.a’WM"J\""P % “‘l’“»‘\w‘»u'*wwwl\'—"'mww.vA/L-‘\A’ma‘*N«Aler"w/Mb\w‘JM\
pe ______-d“’__'/
0 T T T 1
Start 2468.5 Mz Center 24835 Mz Stop 24985 Mz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 12 Core 0-1- GFSK/DH1 - 2480 MHz - Band Edge Frequency 2483.5 MHz

COMMERCIAL-IN-CONFIDENCE

Page 19 of 182



Document 75954423-13 Issue 01
COMMERCIAL-IN-CONFIDENCE

2.4 GHz Bluetooth — HDR4 iPA

Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK Core 1 4-DH5 2404 2390.0 54.99 42.43
Static GFSK Core 1 4-DH5 2478 2483.5 53.70 41.20

Table 13 - Restricted Band Edge Results

40— Ref 124.0 dBuV/m Attenuation 10 dB
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2390.000 MHz 52.83 dBuV/m ekt

130 Marker 2 2374.520 MHz 54.99 dBuV/m == Average (RMS)

— Peak Limit
\ ) - f
Marker 3 2390.000 MHz 42.29 dBuV/m e i
120 Marker 4 2389.360 MHz 42.43 dBuV/m
10—
Vet
100 [ ~\
90— f
[ |
\
80— 1 |
| i\
{1 1
1 T
70— 1 1
I i
{l |
I (\

60— - 11 L
S40¢Blim . 1 L wal |y

oA et e s g T Pt n Voo e Tt A Ay Ao AR T g bR AR ] | PT

50— t

ol N

40

0 T T T 1

Start 2370.0 MHz Center 2380.0 MHz Stop 2410.0 MHz
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Figure 13 Core 1- Static - GFSK/4-DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz
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149, Ref 1250 dBu/m Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2483.500 MHz 51.14 dBuV/m — PeskTrace

130 Marker 2 2488.180 MHz 53.70 dBuV/m = Average (RMS)
— Peak Limit
Marker 3 2483.500 MHz 41.16 dBuV/m |
120~ Marker 4 2483.650 MHz 41.20 dBuV/m
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Figure 14 Core 1- Static - GFSK/4-DH5 - 2478 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDR4 ePA

Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK Core 1 4-DH5 2404 2390.0 55.79 44.14
Static GFSK Core 1 4-DH5 2478 2483.5 57.44 45.30

Table 14 - Restricted Band Edge Results

149, ReF1390.dB/m Attenuation 10 d8
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 54.01 dBuV/m — Peak Trace
130 Marker 2 2388.880 MHz 55.79 dBuV/m - werage (RMS)
— PeakLimit
Marker 3 2390.000 MHz 44.03 dBuV/m — Average Limit
120~{ Marker 4 2389.960 MHz 44.14 dBuV/m
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Figure 15 Core 1- Static - GFSK/4-DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz
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140 Ref 136.0 dBuVjm Attenuation 10 dB
Filter BW -6 dB

Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 56.26 dBuV/m
130 Marker 2 2483.590 MHz 57.44 dBuV/m

— Peak Trace
— Average (RMS)

- — Peak Limit
Marker 3 2483.500 MHz 45.30 dBuV/m — Average Limit
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Figure 16 Core 1- Static - GFSK/4-DH5 - 2478 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDRS8 iPA

Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK Core 1 8-DH5 2404 2390.0 54.77 42.39
Static GFSK Core 1 8-DH5 2478 2483.5 61.78 49.78

Table 15 - Restricted Band Edge Results

14p— Ref 1240 dBujm Attenuation 10 d3
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2390.000 MHz 52.69 dBuV/m — PeakTrace
130 Marker 2 2377.360 MHz 54.77 dBuV/m — fuwerage (RMS)
— Peak Limit
Marker 3 2390.000 MHz 42.39 dBuV/m — Average Limit
120~ Marker 4 2389.640 MHz 42.49 dBuV/m
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Figure 17 Core 1- Static - GFSK/8-DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz
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149, Ref 1240 dBu/m Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2483.500 MHz 60.61 dBuV/m — PeskTrace

130 Marker 2 2483.830 MHz 61.78 dBuV/m = Average (RMS)
— Peak Limit
A
Marker 3 2483.500 MHz 49.78 dBuV/m — Average Limit
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Figure 18 Core 1- Static - GFSK/8-DH5 - 2478 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDR8 ePA

Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK Core 1 8-DH5 2404 2390.0 56.86 45.47
Static GFSK Core 1 8-DH5 2478 2483.5 62.91 50.67

Table 16 - Restricted Band Edge Results

Ref 137.0 dBuV/m
Filter BW -3 dB

Marker 1 2390.000 MHz 56.71 dBuV/m

40—

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

e

— Peak Trace
130 Marker 2 2386.840 MHz 56.86 dBuV/m = ""E”[J_E EMS)
—— Peak Limit
Marker 3 2390.000 MHz 45.41 dBuV/m — Aerage Limit
120~ Marker 4 2389.960 MHz 45.47 dBuV/m
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Figure 19 Core 1- Static - GFSK/8-DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz
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Attenuation 10 dB
Sweep Count 5000 (pk) / 5000 {rms)
— Peak Trace
— Average (RMS)
— Peak Limit
— Average Limit

m/‘mw""""‘w"““"“""‘\‘**N‘th“\’d'ﬁ‘M"\*~.Jw‘”‘«‘-\ww\«-‘)"mmnmﬁ\ﬂ,

%

149, Ref 1300 dBu/m
Filter BW -6 dB
Marker 1 2483.500 MHz 61.70 dBuV/m
130 Marker 2 2483.530 MHz 62.91 dBuV/m
Marker 3 2483.500 MHz 50.67 dBuV/m
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Figure 20 Core 1- Static - GFSK/8-DH5 - 2478 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDR4 iPA

Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK Core 2 4-DH5 2404 2390.0 54.77 42.38
Static GFSK Core 2 4-DH5 2478 2483.5 53.10 41.22

Table 17 - Restricted Band Edge Results

Ref 122.0 dBuV/m

Attenuation 10 dB

Fiter BW -3 cB Sweep Count 5000 (pk) /5000 (rms)]
Marker 1 2390.000 MHz 52.28 dBuV/m — PeakTrace
130 Marker 2 2386.360 MHz 54.77 dBuV/m — fwerage (RMS)
—— Peak Limit
Marker 3 2390.000 MHz 42.32 dBuV/m — Average Limit
120~{ Marker 4 2389.560 MHz 42.38 dBuV/m
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Figure 21 Core 2- Static - GFSK/4-DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz
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Ref 123.0 dBuV/m
Filter BW -6 dB

Marker 1 2483.500 MHz 51.23 dBuV/m
130 Marker 2 2485.030 MHz 53.10 dBuV/m
Marker 3 2483.500 MHz 41.20 dBuV/m
120~ Marker 4 2497.660 MHz 41.22 dBuV/m
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100—

Attenuation 10 dB
Sweep Count 5000 (pk) / 5000 {rms)
— Peak Trace
— Average (RMS)
— Peak Limit
— Average Limit
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Figure 22 Core 2- Static - GFSK/4-DH5 - 2478 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDRS8 iPA

Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK Core 2 8-DH5 2404 2390.0 54.39 42.38
Static GFSK Core 2 8-DH5 2478 2483.5 61.84 49.92

Table 18 - Restricted Band Edge Results

140 Ref 121.0 dBuV/m

Attenuation 10 dB

Filter BW -3 cB Sweep Count 5000 (pk) /5000 (rms)]
Marker 1 2390.000 MHz 52.34 dBuV/m — PeakTrace
130-{ Marker 2 2389.920 MHz 5439 dBuV/m — Average (RMS]
—— Peak Limit
Marker 3 2390.000 MHz 42.29 dBuV/m — Average Limit
120~{ Marker 4 2387.240 MHz 42.38 dBuV/m
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Figure 23 Core 2- Static - GFSK/8-DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz
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140 Ref 1230 dBuVjm Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2483.500 MHz 61.21 dBuV/m — PeskTrace

130 Marker 2 2483.890 MHz 61.84 dBuV/m = Average (RMS)

— Peak Limit
Marker 3 2483.500 MHz 49.88 dBuV/m |

120 Marker 4 2483.530 MHz 49.92 dBuV/m
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Figure 24 Core 2- Static - GFSK/8-DH5 - 2478 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDR4 iPA

Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK Core 0-1 4-DH5 2404 2390.0 54.46 42.41
Static GFSK Core 0-1 4-DH5 2478 2483.5 52.86 41.66

Table 19 - Restricted Band Edge Results

Ref 127.0 dBuV/m
Filter BW -3 dB

Marker 1 2390.000 MHz 52.82 dBuV/m

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

40—

— Peak Trace
130 Marker 2 2389.600 MHz 54.46 dBuV/m — ""E”[J_E RMS)
— Pe it
Marker 3 2390.000 MHz 42.24 dBuV/m _ pmbetint
120 Marker 4 2387.480 MHz 42.41 dBuV/m
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Figure 25 Core 0-1- Static - GFSK/4-DH5 - 2404 MHz -
Band Edge Frequency 2390.0 MHz
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_ Ref127.0 dBuV/m
0 Filter BW -6 dB

Marker 1 2483.500 MHz 52.04 dBuV/m
130 Marker 2 2483.560 MHz 52.86 dBuV/m
Marker 3 2483.500 MHz 41.65 dBuV/m
120~ Marker 4 2483.560 MHz 41.66 dBuV/m
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— Peak Trace
— Average (RMS)
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— Average Limit
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Figure 26 Core 0-1- Static - GFSK/4-DH5 - 2478 MHz -
Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDR4 ePA

Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK Core 0-1 4-DH5 2404 2390.0 55.89 44.44
Static GFSK Core 0-1 4-DH5 2478 2483.5 63.18 48.91

Table 20 - Restricted Band Edge Results

12p_ Ref 1400 dBum Atenuation 12 d8
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 54.56 dBuV/m  PeakTrace
130 Marker 2 2382.760 MHz 55.89 dBuV/m — fwerage (RMS)
—— Peak Limit
Marker 3 2390.000 MHz 44.43 dBuV/m — Aerage Limit
120—| Marker 4 2389.800 MHz 44.44 dBuV/m o~
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Figure 27 Core 0-1- Static - GFSK/4-DH5 - 2404 MHz -
Band Edge Frequency 2390.0 MHz
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140, ReF137.0.dBm Attenuation 10 d&
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 62.99 dBuV/m — PeakTrace
130 Marker 2 2483.530 MHz 63.18 dBuV/m — fuwerage (RMS)
— PeakLimit
Marker 3 2483.500 MHz 48.91 dBuV/m — Average Limit
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Figure 28 Core 0-1- Static - GFSK/4-DH5 - 2478 MHz -
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2.4 GHz Bluetooth — HDRS8 iPA

Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK Core 0-1 8-DH5 2404 2390.0 55.19 42.54
Static GFSK Core 0-1 8-DH5 2478 2483.5 63.11 49.47
Table 21 - Restricted Band Edge Results
140 ?T.ZET gE;g-‘em Sweep Count snnc'w\ n:kn Jflﬁocnﬁ?—ﬂ sB
Marker 1 2390.000 MHz 52.54 dBuV/m — peak e
130 Marker 2 2389.280 MHz 55.19 dBuV/m - ""E”f_e :“5-
Marker 3 2390.000 MHz 42.54 dBuV/m _ pmbetint
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Figure 29 Core 0-1- Static - GFSK/8-DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz
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149, Ref 1260 dBu/m Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2483.500 MHz 61.32 dBuV/m — PeskTrace

130 Marker 2 2483.590 MHz 63.11 dBuV/m = Average (RMS)
— Peak Limit
Marker 3 2483.500 MHz 49.47 dBuV/m — Average Limit
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Figure 30 Core 0-1- Static - GFSK/8-DH5 - 2478 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDR8 ePA

Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK Core 0-1 8-DH5 2404 2390.0 57.72 46.22
Static GFSK Core 0-1 8-DH5 2478 2483.5 65.68 51.38

Table 22 - Restricted Band Edge Results

12p_ Ref 1400 dBum Atenuation 12 d8
Filter BW -3 dB Sweep Count 5000 [pk) / 5000 {rms)
Marker 1 2390.000 MHz 57.33 dBuV/m b
130 Marker 2 2389.920 MHz 57.72 dBuV/m — fwerage (RMS)
—— Peak Limit
Marker 3 2390.000 MHz 46.22 dBuV/m  peeheptini
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Figure 31 Core 0-1- Static - GFSK/8-DH5 - 2404 MHz -
Band Edge Frequency 2390.0 MHz
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149, Ref131.0dBu/m Attenuation 10 6B
Filter BW -6 d8 Sweep Count 5000 (pk} / 5000 (rms)
Marker 1 2483.500 MHz 65.68 dBuV/m — PeskTrace

130 Marker 2 2483.500 MHz 51.35 dBuV/m — Average (RMS

— Peak Limit
Marker 3 2483.530 MHz 51.38 dBuV/m = s
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Figure 32 Core 0-1- Static - GFSK/8-DH5 - 2478 MHz -
Band Edge Frequency 2483.5 MHz

FCC 47 CER Part 15, Limit Clause 15.209

Frequency (MHz) Field Strength (uV/m at 3 m)
30 to 88 100
88 to 216 150
216 to 960 200
Above 960 500
Table 23

ISED RSS-GEN, Limit Clause 8.9

Frequency (MHz) Field Strength (uV/m at 3 m)
30to 88 100
88 to 216 150
216 to 960 200
Above 960* 500
Table 24

*Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for
licence-exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on
measurements using a linear average detector function having a minimum resolution bandwidth of
1 MHz. If an average limit is specified for the EUT, then the peak emission shall also be measured
with instrumentation properly adjusted for such factors as pulse desensitization to ensure the peak
emission is less than 20 dB above the average limit.
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2.1.7

Test Location and Test Equipment Used

This test was carried out in EMC Chamber 5.

©

Instrument Manufacturer Type No. TE No. Calibration Calibration
Period Expiry Date
(months)

Screened Room (5) Rainford Rainford 1545 36 15-Apr-2024

Turntable Controller Inn-Co GmbH CO 1000 1606 - TU

Mast Controller Maturo Gmbh NCD 4810 - TU

Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811 - TU

Antenna (DRG 1-10.5GHz) Schwarzbeck BBHA9120B 4848 12 28-May-2023

Emissions Software TUV SUD 52)3_23'1'4 5125 - Software

Cable (SMA to SMA, 2 m) Junkosha MWX221- 5517 12 12-Apr-2023

02000AMSAMS/A

Cable (N-Type to N-Type, 8 Junkosha MWX221- 5520 12 24-Mar-2023

m) 08000NMSNMS/B

EMI Test Receiver Rohde & Schwarz ESW44 5527 12 28-Apr-2023

Thermo-Hygro-Barometer PCE Instruments PCE-THB 40 5604 12 22-Sep-2022

Table 25

TU - Traceability Unscheduled
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2.2 Emission Bandwidth

221 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(2)
ISED RSS-247, Clause 5.2
ISED RSS-GEN, Clause 6.7

2.2.2 Equipment Under Test and Modification State
A2686, S/N: XH696VW7RO0 - Modification State 0
223 Date of Test
25-August-2022 to 31-August-2022
224 Test Method

This test was performed in accordance with ANSI C63.10, clause 11.8.1 for 6 dB BW and 6.9.3 for
99% occupied bandwidth measurements.

2.2.5 Environmental Conditions

Ambient Temperature 21.6-224°C
Relative Humidity 51.6 - 58.3 %
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2.2.6

Test Results

2.4 GHz Bluetooth - DTS

SISO

®

Test Configuration

Frequency Range:

2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s):

15.247 (a)(2)
RSS-247 5.2 a)

Test Method(s): | C63.10 6.9.3
C63.1011.8.1

Additional Reference(s):

DUT Configuration

Mode:

ePA /4 DQPSK (4-DH5)

Duty Cycle (%): | -

Antenna Configuration:

SISO

DCCF (dB): | -

Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 6 dB Bandwidth (MHz) Limit
(MHz) (kHz)
A B C D
2404 1.904 - >500.0
2441 1.896 - 2500.0
2476 1.904 - >500.0

Table 26 - 6 dB Bandwidth Results

Test Frequency 99% Bandwidth (MHz) Limit

(MHz) (kHz)
A B C D

2404 2.328 - -

2441 2.328 - -

2476 2.328 - -

COMMERCIAL-IN-CONFIDENCE
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'Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE

RL Coupling: AC
Align: Partial

1 Spectrum

Scale/Div 10 dB

Center 2.404000 GHz
#Res BW 30 kHz

SocA?

Input Z: 50 O
Corr CCorr
Freq Ref: Ext (S)

Atten: 16 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run

Ref Lvi Offset 34.21 dB
Ref Level 40.00 dBm

#Video BW 100 kHz

Aug 25,2022 |
12:51:46 PM

[12 34
M

PNNNNN

AMkr2 2.328 MHz|
-1.45dB

Span 8.000 MHz|
#Sweep 1.00 s (1001 pts)

RNy
L S SSP

Figure 33 - Core 1 (B) 2404 MHz (CH2) 99% Bandwidth

'Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput: RF

Coupling: AC
RL \Align: Partial

1 Spectrum
Scale/Div 10 dB

Input Z: 50 O
Corr CCorr
Freq Ref: Ext (S)

Atten: 16 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run

Ref Lvi Offset 34.21 dB
Ref Level 40.00 dBm

S S 0| _—"AVA. =AW

"OcA?

#Video BW 300 kHz

Aug 25,2022 |
12:52:48 PM

[1z224
M

PNNNNN

AMkr4 1.904 MHz|
0.02 dB|

DL1 14.44 dB

Span 8.000 MHz|
#Sweep 1.00 s (1001 pts)

Figure 34 - Core 1 (B) 2404 MHz (CH2) 6 dB Bandwidth
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'Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE
RL Coupling: AC
Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.441000 GHz
#Res BW 30 kHz

Input Z: 50 O Atten: 16 dB

Corr CCorr Preamp: Off Gate: Off

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

Ref Lvi Offset 34.23 dB

Ref Level 40.00 dBm

#Video BW 100 kHz

== g-) (g - ? Aug 25,2022 |

12:55:25 PM

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run

[12 34
M
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Span 8.000 MHz|
#Sweep 1.00 s (1001 pts)
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Figure 35 - Core 1 (B) 2441 MHz (CH39) 99% Bandwidth

'Spectrum Analyzer 1
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1 Spectrum
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#Res BW 100 kHz

"OcA?

Input Z: 50 O Atten: 16 dB
Corr CCorr Preamp: Off Gate: Off
Freq Ref: Ext (S) IF Gain: Low

Sig Track: Off

Ref Lvi Offset 34.23 dB
Ref Level 40.00 dBm

#Video BW 300 kHz

Aug 25,2022 |
12:55:56 PM

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run
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M
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AMkr4 1.896 MHz|

Span 8.000 MHz|
#Sweep 1.00 s (1001 pts)

Figure 36 - Core 1 (B) 2441 MHz (CH39) 6 dB Bandwidth
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'Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE
RL Coupling: AC
Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.476000 GHz
#Res BW 30 kHz

Input Z: 50 O Atten: 16 dB

Corr CCorr Preamp: Off Gate: Off

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

Ref Lvi Offset 34.26 dB

Ref Level 40.00 dBm

#Video BW 100 kHz
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Figure 37 - Core 1 (B) 2476 MHz (CH74) 99% Bandwidth

'Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput: RF

Coupling: AC
RL \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.476000 GHz
#Res BW 100 kHz

"OcA?

Input Z: 50 O Atten: 16 dB
Corr CCorr Preamp: Off Gate: Off
Freq Ref: Ext (S) IF Gain: Low

Sig Track: Off

Ref Lvi Offset 34.26 dB
Ref Level 40.00 dBm

#Video BW 300 kHz

Aug 25,2022 |
12:59:05 PM

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run
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0.38 dB|

Span 8.000 MHz|
#Sweep 1.00 s (1001 pts)

Figure 38 - Core 1 (B) 2476 MHz (CH74) 6 dB Bandwidth
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Test Configuration
Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | 15.247 (a)(2) Test Method(s): | C63.10 6.9.3
RSS-2475.2 a) C63.1011.8.1

Additional Reference(s): | -

DUT Configuration

Mode: | ePA /4 DQPSK (8-DH5) Duty Cycle (%): | -
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 6 dB Bandwidth (MHz) Limit
(MHz) (kHz)
A B C D
2404 - 0.660 - - >500.0
2441 - 1.020 - - 2500.0
2476 - 1.020 - - 2500.0
Table 28 - 6 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) (kHz)
A B C D
2404 - 4.620 - - -
2441 - 4.635 - - -
2476 - 4.635 - - -

Table 29 - 99% Bandwidth Results

'Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput: RF

Coupling: AC
RL \Align: Partial

Input Z: 50 O
Corr CCorr
Freq Ref: Ext (S)

Atten: 16 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run

[12 24
M

PNNNNN

1 Spectrum
Scale/Div 10 dB

AMKkr2 4.620 MHz|
0.02 dB|

Ref Lvi Offset 34.21 dB
Ref Level 40.00 dBm

Center 2.404000 GHz
#Res BW 51 kHz

#Video BW 200 kHz Span 15.00 MHz|

#Sweep 1.00 s (1001 pts)

Figure 39 - Core 1 (B) 2404 MHz (CH2) 99% Bandwidth
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'Spectrum Analyzer 1
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1 Spectrum
Scale/Div 10 dB
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#Res BW 100 kHz

RO~ A?

Input Z: 50 O
Corr CCorr
Freq Ref: Ext (S)

Atten: 16 dB
Preamp: Off

PNO: Best Wide
Gate: Off
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Figure 40 - Core 1 (B) 2404 MHz (CH2) 6 dB Bandwidth
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#Res BW 51 kHz

"5 ~m?

Input Z: 50 O
Corr CCorr
Freq Ref: Ext (S)

Atten: 16 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Voltage
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Figure 41 - Core 1 (B) 2441 MHz (CH39) 99% Bandwidth
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'Spectrum Analyzer 1
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Input Z: 50 O Atten: 16 dB PNO: BestWide  #Avg Type: Voltage
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Freq Ref: Ext (S) IF Gain: Low Trig: Free Run
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Figure 42 - Core 1 (B) 2441 MHz (CH39) 6 dB Bandwidth

'Spectrum Analyzer 1
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Coupling: AC
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1 Spectrum
Scale/Div 10 dB

Center 2.476000 GHz
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Input Z: 50 O Atten: 16 dB PNO: BestWide  #Avg Type: Voltage
Corr CCorr Preamp: Off Gate: Off Avg|Hold: 30/30
Freq Ref: Ext (S) IF Gain: Low Trig: Free Run
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Figure 43 - Core 1 (B) 2476 MHz (CH74) 99% Bandwidth
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'Spectrum Analyzer 1
Swept SA
KEYSIGHT /nput RF Input Z: 50 O
RL Coupling: AC Corr CCorr
Align: Partial Freq Ref: Ext (S)

Atten: 16 dB PNO: BestWide  #Avg Type: Voltage b3 4
Preamp: Off Gate: Off Avg|Hold: 30/30 M

IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN
1 Spectrum

Ref Lvl Offset 34.26 dB AMkr4 1.020 MHz
Scale/Div 10 dB Ref Level 40.00 dBm -0.94 dB

Center 2.476000 GHz

#Video BW 300 kHz Span 15.00 MHz|
#Res BW 100 kHz #Sweep 1.00 s (1001 pts)
ol Aug 25, 2022 | A
- t) (ﬁ - ? 1:09:41 PM ’:: L»ﬂ A%

Figure 44 - Core 1 (B) 2476 MHz (CH74) 6 dB Bandwidth
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Test Configuration
Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | 15.247 (a)(2) Test Method(s): | C63.10 6.9.3
RSS-2475.2 a) C63.1011.8.1

Additional Reference(s):

DUT Configuration

Mode:

iPA T/4 DQPSK (4-DH5)

Duty Cycle (%): | -

Antenna Configuration:

SISO

DCCF (dB): | -

Active Port(s):

C (BT Core 2)

Peak Antenna Gain (dBi): | -

Test Frequency 6 dB Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
2404 - - 1.896 - >500.0
2441 - - 1.896 - 2500.0
2476 - - 1.896 - >500.0
Table 30 - 6 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
2404 - - 2.320 - -
2441 - - 2.320 - -
2476 - - 2.320 - -

'Spectrum Analyzer 1
Swept SA

KEYSIGHT 'é'D“‘IRF A
oupling:
RL > \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.404000 GHz
#Res BW 30 kHz

Input Z: 50 O
Corr CCorr
Freq Ref: Ext (S)

Table 31 - 99% Bandwidth Results

Aiten: 6 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 30/30
Trig: Free Run

Ref Lvi Offset 34.54 dB
Ref Level 30.00 dBm

#Video BW 100 kHz

®OCM|?

#Avg Type: Voltage >

PNNNNN

AMkr2 2.320 MHz|
-1.14dB

Span 8.000 MHz|
#Sweep 1.00 s (1001 pts)

Figure 45 - BT Core 2 (C) 2404 MHz (CH2) 99% Bandwidth
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Figure 46 - BT Core 2 (C) 2404 MHz (CH2) 6 dB Bandwidth
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Figure 47 - BT Core 2 (C) 2441 MHz (CH39) 99% Bandwidth

COMMERCIAL-IN-CONFIDENCE

Page 51 of 182



Document 75954423-13 Issue 01
COMMERCIAL-IN-CONFIDENCE

-

'Spectrum Analyzer 1
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Figure 48 - BT Core 2 (C) 2441 MHz (CH39) 6 dB Bandwidth
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Input Z: 50 O Atten: 6 dB PNO: BestWide  #Avg Type: Voltage
Corr CCorr Preamp: Off Gate: Off Avg|Hold: 30/30
Freq Ref: Ext (S) IF Gain: Low Trig: Free Run
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Ref Level 30.00 dBm

#Video BW 100 kHz
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Figure 49 - BT Core 2 (C) 2476 MHz (CH74) 99% Bandwidth
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'Spectrum Analyzer 1

Swept SA

KEYSIGHT /nput RF Input Z: 50 O /Atten: 6 dB
Coupling: AC Corr CCorr

AL G Align: Partial Freq Ref: Ext (S)

PNO: Best Wide
Preamp: Off Gate: Off

#Avg Type: Voltage 2
Avg|Hold: 30/30 "
IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN
1 Spectrum

234

Ref Lvl Offset 34.54 dB AMkr4 1.896 MHz
Scale/Div 10 dB Ref Level 30.00 dBm

0.16 dB|

Center 2.476000 GHz #Video BW 300 kHz Span 8.000 MHz|
#Res BW 100 kHz #Sweep 1.00 s (1001 pts)
ol Aug 25, 2022 | A
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Figure 50 - BT Core 2 (C) 2476 MHz (CH74) 6 dB Bandwidth
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Test Configuration
Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | 15.247 (a)(2) Test Method(s): | C63.10 6.9.3
RSS-2475.2 a) C63.1011.8.1

Additional Reference(s):

DUT Configuration

Mode:

iPA T/4 DQPSK (8-DH5)

Duty Cycle (%): | -

Antenna Configuration:

SISO

DCCF (dB): | -

Active Port(s):

C (BT Core 2)

Peak Antenna Gain (dBi): | -

Test Frequency 6 dB Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
2404 - - 0.660 - >500.0
2441 - - 1.020 - 2500.0
2476 - - 1.005 - >500.0
Table 32 - 6 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
2404 - - 4.620 - -
2441 - - 4.620 - -
2476 - - 4.635 - -

'Spectrum Analyzer 1
Swept SA

KEYSIGHT 'é'D“‘IRF A
oupling:
RL > \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.404000 GHz
#Res BW 51 kHz

Input Z: 50 O
Corr CCorr
Freq Ref: Ext (S)

Table 33 - 99% Bandwidth Results

Aiten: 6 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 30/30
Trig: Free Run

Ref Lvi Offset 34.54 dB
Ref Level 30.00 dBm

#Video BW 200 kHz

29?0

#Avg Type: Voltage >

PNNNNN

AMKkr2 4.620 MHz|
0.03 dB|

Span 15.00 MHz|
#Sweep 1.00 s (1001 pts)

Figure 51 - BT Core 2 (C) 2404 MHz (CH2) 99% Bandwidth
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'Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE
RL Coupling: AC
Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.404000 GHz
#Res BW 100 kHz

Input Z: 50 O Atten: 6 dB PNO: BestWide  #Avg Type: Voltage
Corr CCorr Preamp: Off Gate: Off Avg|Hold: 30/30
Freq Ref: Ext (S) IF Gain: Low Trig: Free Run

Sig Track: Off

Ref Lvi Offset 34.54 dB
Ref Level 30.00 dBm

#Video BW 300 kHz
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Figure 52 - BT Core 2 (C) 2404 MHz (CH2) 6 dB Bandwidth

'Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput: RF

Coupling: AC
RL \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.441000 GHz
#Res BW 51 kHz

"OcA?

Input Z: 50 O Atten: 6 dB PNO: BestWide  #Avg Type: Voltage
Corr CCorr Preamp: Off Gate: Off Avg|Hold: 30/30
Freq Ref: Ext (S) IF Gain: Low Trig: Free Run

Sig Track: Off

Ref Lvi Offset 34.55 dB
Ref Level 30.00 dBm

#Video BW 200 kHz
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Figure 53 - BT Core 2 (C) 2441 MHz (CH39) 99% Bandwidth
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'Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE
RL Coupling: AC
Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.441000 GHz
#Res BW 100 kHz

Input Z: 50 O Atten: 6 dB PNO: BestWide  #Avg Type: Voltage
Corr CCorr Preamp: Off Gate: Off Avg|Hold: 30/30
Freq Ref: Ext (S) IF Gain: Low Trig: Free Run

Sig Track: Off

Ref Lvi Offset 34.55 dB
Ref Level 30.00 dBm

#Video BW 300 kHz
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Figure 54 - BT Core 2 (C) 2441 MHz (CH39) 6 dB Bandwidth

'Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput: RF

Coupling: AC
RL \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.476000 GHz
#Res BW 51 kHz

"OcA?
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Figure 55 - BT Core 2 (C) 2476 MHz (CH74) 99% Bandwidth
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Figure 56 - BT Core 2 (C) 2476 MHz (CH74) 6 dB Bandwidth
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Test Configuration
Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | 15.247 (a)(2) Test Method(s): | C63.10 6.9.3
RSS-2475.2 a) C63.1011.8.1

Additional Reference(s):

DUT Configuration

Mode: | iPA 11/4 DQPSK (4-DH5) Duty Cycle (%): | -
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 6 dB Bandwidth (MHz) Limit
(MHz) (kHz)
A B C
2404 - 1.896 - 2500.0
2441 - 1.888 - 2500.0
2476 - 1.896 - 2500.0
Table 34 - 6 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) (kHz)
A B C D
2404 - 2.320 - -
2441 - 2.320 - -
2476 - 2.320 - -

'Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput: RF

Coupling: AC
RL \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.404000 GHz
#Res BW 30 kHz

fOcA?

Figure 57 - Core 1 (B) 2404 MHz (CH2) 99% Bandwidth
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Input Z: 50 O
Corr CCorr
Freq Ref: Ext (S)

Table 35 - 99% Bandwidth Results

Aiten: 6 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 30/30
Trig: Free Run

Ref Lvi Offset 34.21 dB
Ref Level 30.00 dBm

#Video BW 100 kHz

Aug 25, 202
12:10:55 PM

#Avg Type: Voltage

[12 24
M

PNNNNN

AMkr2 2.320 MHz|
-1.21dB

Span 8.000 MHz|

#Sweep 1.00 s (1001 pts)
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Figure 58 - Core 1 (B) 2404 MHz (CH2) 6 dB Bandwidth
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Figure 59 - Core 1 (B) 2441 MHz (CH39) 99% Bandwidth
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Figure 60 - Core 1 (B) 2441 MHz (CH39) 6 dB Bandwidth
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Figure 61 - Core 1 (B) 2476 MHz (CH74) 99% Bandwidth
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'Spectrum Analyzer 1
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KEYSIGHT /nput RF Input Z: 50 O
RL Coupling: AC Corr CCorr
Align: Partial Freq Ref: Ext (S)

Atten: 6 dB PNO: BestWide  #Avg Type: Voltage b3 4
Preamp: Off Gate: Off Avg|Hold: 30/30 M

IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN
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Figure 62 - Core 1 (B) 2476 MHz (CH74) 6 dB Bandwidth
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Test Configuration
Frequency Range: | 2400-2483.5 MHz Band: | 2.4 GHz
Limit Clause(s): | 15.247 (a)(2) Test Method(s): | C63.10 6.9.3
RSS-2475.2 a) C63.1011.8.1

Additional Reference(s):

DUT Configuration

Mode: | iPA 11/4 DQPSK (8-DH5) Duty Cycle (%): | -
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -
Test Frequency 6 dB Bandwidth (MHz) Limit
(MHz) (kHz)
A B C
2404 - 1.005 - 2500.0
2441 - 1.005 - 2500.0
2476 - 1.020 - 2500.0
Table 36 - 6 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) (kHz)
A B C
2404 - 4.620 - -
2441 - 4.635 - -
2476 - 4.635 - -
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Figure 63 - Core 1 (B) 2404 MHz (CH2) 99% Bandwidth
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Input Z: 50 O
Corr CCorr
Freq Ref: Ext (S)

Table 37 - 99% Bandwidth Results

Aiten: 6 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 30/30
Trig: Free Run

Ref Lvi Offset 34.21 dB
Ref Level 30.00 dBm

#Video BW 200 kHz
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12:20:33 PM
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