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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 17-November-2022
Table 1
1.2 Introduction

Applicant Apple Inc

Manufacturer Apple Inc

Model Number(s) A2780

Serial Number(s) FWC3JLYYHC and NW3J007K67

Hardware Version(s) REV 1.0

Software Version(s) 22A31991j and 22A42770m

Number of Samples Tested 2

Test Specification/Issue/Date FCC 47 CFR Part 15C: 2020

ISED RSS-247: Issue 2 (02-2017)
ISED RSS-GEN: Issue 5 (04-2018) + A2 (02-2021)

Order Number 0540246998

Start of Test 09-August-2022

Finish of Test 28-October-2022

Name of Engineer(s) Faisal Malyar, James Woods, Nicolae Mihailiuc, Elliot
Callender, loan-Alexandru Bogatu, and Thomas
Biddlecombe

Related Document(s) ANSI C63.10 (2013)

ANSI C63.10 (2020)
ANSI 63.4 (2014)
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, ISED RSS-247 and ISED RSS-GEN is shown below.

Specification Clause
Section Test Description Result Comments/Base Standard
FCC 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

15.209 and . . -

2.4 15.247 (d) 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 was an Apple laptop computer with Bluetooth® and IEEE 802.11
a/b/g/n/ac/ax Wi-Fi capabilities 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 4.60 0.70
BT Core 1 2400 to 2480 6.13 0.70
BT Core 2 2400 to 2480 6.02 0.70
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

Date Modification
Fitted

Model: A2780, Serial Number: NW3J007K67

0 | As supplied by the customer

| Not Applicable

| Not Applicable

Model: A2780, Serial Number: FWC3JLYYHC

0 | As supplied by the customer

| Not Applicable

| Not Applicable

1.7 Test Location

Table 4

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

Emission Bandwidth Thomas Biddlecombe UKAS
Maximum Conducted Output Power Thomas Biddlecombe UKAS
Power Spectral Density Thomas Biddlecombe UKAS

Office Address:

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

COMMERCIAL-IN-CONFIDENCE
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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

Faisal Malyar, James Woods,
Restricted Band Edges Nicolae Mihailiuc and Elliot UKAS
Callender

loan-Alexandru Bogatu and Nicolae

Spurious Radiated Emissions Mihailiuc UKAS

James Woods, Nicolae Mihailiuc,

Authorised Band Edges Faisal Malyar and Elliot Callender

UKAS

Table 6
Office Address:

TUV SUD
Concorde Park
Concorde Way
Fareham
Hampshire
PO15 5FG
United Kingdom
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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 6.1

ISED RSS-GEN, Clause 8.10

Equipment Under Test and Modification State
A2780, S/N: FWC3JLYYHC - Modification State 0
Date of Test

09-August-2022 to 11-August-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 uv/m:
10/ (Field Strength in dBuV/m/20).

Environmental Conditions

Ambient Temperature  21.7 - 23.0 °C
Relative Humidity 42.4-52.1%
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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 54.46 42.19
GFSK/DH1 2480 Core 1 2483.5 53.28 42.21

Table 7 - Restricted Band Edge Results

40— Ref 122.0 dBuV/m Attenuation 10 dB
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2390.000 MHz 52.18 dBuV/m ekt
130 Marker 2 2377.940 MHz 54.46 dBuV/m = Auerage (RM5]
— Peak Limit
Marker 3 2390.000 MHz 42.06 dBuV/m _ rebee i
120 Marker 4 2388470 MHz 42.19 dBuV/m
10—
100—
90—
/
80—| f
I/
70— f
60— \
- [ ] !
541 4B 4 1 e
TOWLE PRI SV R¥ VT A PPN W THGY VYRS TRV MPIT PPYRY YUY TR N e
50—
— S
40
0 T T T T 1
Start 2375.0 MHz Center 2380.0 MHz Stop 2405.0 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 ps)

Figure 1 Core 1 — GFSK/DH1 - 2402 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 52.11 dBuV/m
130 Marker 2 2483.590 MHz 53.28 dBuV/m
Marker 3 2483.500 MHz 42.21 dBuV/m

140—

120

110

100—

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

VA B

I f
MMl s st Apprsafeessd™ |

.|
\ 'w@«wpm-\w«\.vmf\m,ﬁ.».\/wm\.u,uwwﬁv‘r-,w‘.A_m,m,¢,-m

RBW 1 MHz

50
40—
0
T T T T 1
Start 2468.5 Mz Center 24835 Mz Stop 24985 MHz
VBW 3 Mz 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 54.56 42.23
GFSK/DH1 2480 Core 2 2483.5 53.79 42.46

Table 8 - Restricted Band Edge Results

Ref 123.0 dBuV/m
Filter BW -3 dB

Marker 1 2390.000 MHz 53.00 dBuV/m

40— Attenuation 10 d3

Sweep Count 5000 (pk) / 5000 (rms)

— Peak Trace
130 Marker 2 2388.170 MHz 54.56 dBuV/m = ”"‘E”[J_E RMS)
— Pe. it
Marker 3 2390.000 MHz 42.12 dBuV/m _ temboetin
120 Marker 4 2389.250 MHz 42.23 dBuV/m

100+

T T T
Start 2375.0 MHz Center 2390.0 MHz
Vi MHz

1
Stop 2405.0 MHz
RBW 1 MHz BW 3

Sweep 1.010 ms (1001 pis)

Figure 3 Core 2 — GFSK/DH1 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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Attenuation 10 dB
Sweep Count 5000 (pk) / 5000 (rms)

140— s

130

120

100

Ref 124.0 dBuV/m

iter BW -6 dB
Marker 1 2483.500 MHz 52.64 dBuV/m

Marker 2 2483.860 MHz 53.79 dBuV/m
Marker 3 2483.500 MHz 42.37 dBuV/m
Marker 4 2483.560 MHz 42.46 dBuV/m

110

— Peak Trace
— Average (RMS)
— Peak Limit
— Average Limit

™y 1
"T"\X”"‘/"‘f’””""«w‘)‘»'fu\‘\w"\vjff*-«NA-"“\.Mm‘-"‘w*'ww.w”\r\mmk‘wm’mwJw\w-«wu

540 i
AR M S AP

e Sl s s

4

T
Stop 2498.5 MHz

T
Center 24835 Mz
Sweep 1.010 ms (1001 pts)

Start 2468.5 MHz
RBW 1 MHz

VBW 3 MHz
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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 54.81 43.10
GFSK/DH1 2480 Core 0-1 2483.5 55.98 44.14

Table 9 - Restricted Band Edge Results

Ref 128.0 dBuV/m

407 Biter w3 o

Marker 1 2390.000 MHz 53.87 dBuV/m

130 Marker 2 2386.910 MHz 54.81 dBuV/m

Marker 3 2390.000 MHz 42.97 dBuV/m

120~ Marker 4 2389.430 MHz 43.10 dBuV/m

100+

Attenuation 12 dB
Sweep Count 5000 (pk) / 5000 (rms)

— Peak Trace

—— Average (RMS)

— Peak Limit
— Average Limit

/N

1
Stop 2405.0 MHz
Sweep 1.010 ms (1001 pis)

Start 2375.0 MHz Center 2390.0 MHz
RBW 1 MHz VBW 3 MHz

Figure 5 Core 0-1 — GFSK/DHL1 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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Ref 127.8 dBuV/m
Filter BW -6 dB

Marker 1 2483.500 MHz 54.43 dBuV/m
130 Marker 2 2484.160 MHz 55.98 dBuV/m
Marker 3 2483.500 MHz 44.14 dBuV/m

140—

120

110+ f/

100—

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

RPN PP Y TN R Y

.,———————-__'""_‘ﬁ/ !

VPR 4
BT Y TR P TN RTR W SR PRI PN POy ¥

Start 2468.5 MHz
RBW 1 MHz

T
Center 2483.5 MHz
VBW 3 MHz

Stop 24985 MHz
Sweep 1.010 ms (1001 pts)

Figure 6 Core 0-1 — 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 1 2390.0 54.87 42.15
GFSK/DH1 2480 Core 1 2483.5 58.97 49.67

Table 10 - Restricted Band Edge Results

Ref 122.0 dBuV/m

Attenuation 10 dB
Filter BW -3 dB

Sweep Count 5000 (pk) / 5000 (rms)

Marker 1 2390.000 MHz 51.55 dBuV/m — Pesk Trace
130-{ Marker 2 2376.950 MHz 54.87 dBuV/m - A:?ﬁ:ﬂjms'
Marker 3 2390.000 MHz 42.14 dBuV/m — Average Limit
120 Marker 4 2388.980 MHz 42.15 dBuV/m
110 N

100+

20—

70|

50— "’

H0dBin o ) rf\"')
L o tob st e e g M Bt g ANl g AP
50— k
———

40|

30 T T T T 1
Start 23750 MHz Center 23300 Mz Stop 2405.0 MHz
REW 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
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Attenuation 10 dB
Sweep Count 5000 (pk) / 5000 (rms)
— Peak Trace
— Average (RMS)
— Peak Limit
— Average Limit

A}
; S AR YAt Ui At M bt

149, Ref127.0dBu/m
Filter BW -6 d8
Marker 1 2483.500 MHz 58.97 dBuV/m
130 Marker 2 2483.500 MHz 49.67 dBuV/m
120
110
100—|
90—
80—
70— 1
/ /
7
60— f
06 ¥
50 Nl ltetpemtiptndasnt ]
___*_’“_‘___’/"
40
Start 2468.5 Mz
RBW 1 MHz

T T 1
Center 24835 Mz Stop 24985 MHz
VBW 3 Mz 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 54.20 42.26
GFSK/DH1 2480 Core 2 2483.5 61.37 51.18

Table 11 - Restricted Band Edge Results

140 Ref 123.0 dBuV/m Attenuation 10 dB

Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)

Marker 1 2390.000 MHz 52.40 dBuV/m — PeakTrace
130 Marker 2 2389.370 MHz 54.20 dBuV/m = foveroge (RMS)

—— Peak Limit

1 3 5 /

Marker 3 2390.000 MHz 42.19 dBuV/m — Average Limit
120~{ Marker 4 2389.190 MHz 42.26 dBuV/m
10— 17 A
100—
90—
80—
0+ fr‘

')
[/

50| J

S0s8m “ \L"‘I

» I

VPPN T Y YR P T RN YT Y| CSPRPSPYIN A PTIVR STRO DI R N U
50—
40
30 : : 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 pts)

Figure 9 Core 2 — GFSK/DH1 - 2402 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

\ N

Ly % )
A o A B S by ASARAA A oty

149, Ref 1230 dBu/m
Filter BW -6 d8
Marker 1 2483.500 MHz 61.37 dBuV/m
130 Marker 2 2483.500 MHz 51.18 dBuV/m
120
110
100—|
90—
80— /
/
70— |
60— ‘;‘ /
540 dBuim 2]
% _UM»«”\"‘y«\.'.z."er\Wv»-f.-«,.U"-w" W /
__ﬁ-*_______’_’/"
40
Start 2468.5 Mz
RBW 1 MHz

T T
Center 2483.5 MHz
VBW 3 MHz

T 1
Stop 24985 MHz
Sweep 1.010 ms (1001 pts)

Figure 10 Core 2 — 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 0-1 2390.0 55.58 43.08
GFSK/DH1 2480 Core 0-1 2483.5 61.34 51.36

Table 12 - Restricted Band Edge Results

140 Ref 128.0 dBuV/m Attenuation 12 dB

Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)

Marker 1 2390.000 MHz 53.22 dBuV/m — PeakTrace
130 Marker 2 2376.350 MHz 55.58 dBuV/m = foveroge (RMS)

—— Peak Limit

Marker 3 2390.000 MHz 43.01 dBuV/m — Average Limit

120-{ Marker 4 2389.070 MHz 43.08 dBuV/m
.M‘\
7N\
10—
100—
90—
80—
70
/
60— Jr)’
h TN . P L | bt/
o A NN AR A~ e s AT s AR AT AR LA Tl g W P TP P T S e Wl W
50—
4 3 /<
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 pts)

Figure 11 Core 0-1 — GFSK/DHL1 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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Ref 132.0 dBuVjm
Filter BW -6 dB

Marker 1 2483.500 MHz 61.10 dBuV/m
130 Marker 2 2483.530 MHz 61.34 dBuV/m
Marker 3 2483.500 MHz 51.36 dBuV/m

40—

120

10—

100—

Attenuation 16 d&
Sweep Count 5000 (pk) / 5000 (rms)
— Peak Trace
— Average (RMS)
—— Peak Limit
— Average Limit

v
m;gv‘f‘mw-ﬁ-mm:rn%wvww~“" /

A AR A A0 e AR A A A

Va__~—‘_‘_—_v_/’.i

40

30 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 pis)

Figure 12 Core 0-1 — GFSK/DH1 - 2480 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 1 4-DH5 2404 2390.0 53.98 42.16
Static GFSK Core 1 4-DH5 2478 2483.5 53.08 42.34

Table 13 - Restricted Band Edge Results

14— Ref 118.0 dBuVjm Attenuation 10 dB
Filter BW -3 dB Sweep Count 5000 (pk} / 5000 (rms)
Marker 1 2390.000 MHz 53.16 dBuV/m — pead e

130 Marker 2 2381.640 MHz 53.98 dBuV/m == fverage (5]

—— Peak Limit
Marker 3 2390.000 MHz 42.13 dBuV/m et
1204 Marker 4 2389.760 MHz 42.16 dBuV/m
110+
4/“/\‘.
[\

100—

20—

80—

70 \

/ AN
v t
e \
60— / 3
/ / 1
e . Lot -,
T STTE TR TR R W W) h PR YR SR S PR 0 L WP
50+
-
40 3
30 T T T T 1
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 13 Core 1 - Static - GFSK/4-DH5 - 2404 MHz - Band Edge Frequency
2390.0 MHz
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140 Ref 1180 dBuVjm Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2483.500 MHz 52.89 dBuV/m — PeskTrace

130 Marker 2 2483.530 MHz 53.08 dBuV/m = Average (RMS)
— Peak Limit
Marker 3 2483.500 MHz 42.34 dBuV/m S e
120
110+
N
i
100— \
[ \
// \
90 I
i |\
[ \\
1 1\
| \
80— It it
[l \
/ \
/| 1\
70— e Sy
/|
60— f—r ™
\,w%d' \ i 2
I [ A A b o A A M A Al
ot a3
ot g Y
Pm—— R SN -
40
0 T T 1
Start 2468.5 Mz Center 24835 Mz Stop 24985 Mz
RBW 1 Mz VBW 3 Mz Sweep 1010 ms (1001 pts)

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 55.29 43.15
Static GFSK Core 1 4-DH5 2478 2483.5 54.95 44.04

Table 14 - Restricted Band Edge Results

Ref 120.0 dBuV/m

407 Fiter 5w -3 o

Marker 1 2390.000 MHz 53.88 dBuV/m

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

RBW 1 MHz

Center 2330.0 MHz
VBW 3 MHz

— Peak Trace
130 Marker 2 2379.720 MHz 55.29 dBuV/m — fwerage (RMS)
—— Peak Limit
Marker 3 2390.000 MHz 43.12 dBuV/m — verage Limit
120~{ Marker 4 2389.600 MHz 43.15 dBuV/m
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Figure 15 Core 1 - Static - GFSK/4-DH5 - 2404 MHz - Band Edge Frequency
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140 Ref119.0 dBuV/m

Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk} / 5000 (rms)
Marker 1 2483.500 MHz 54.95 dBuV/m — PeakTrace
130~ Marker 2 2483.500 MHz 44.04 dBuV/m = Averoge (RNE)
— PeakLimit
Marker 3 2483.620 MHz 44.04 dBuV/m — AveragelLimit
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Figure 16 Core 1 - Static - GFSK/4-DH5 - 2478 MHz - Band Edge Frequency
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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 54.95 43.33
Static GFSK Core 1 8-DH5 2478 2483.5 61.75 50.62

Table 15 - Restricted Band Edge Results

149, ReF1180.dBm Attenuation 10 d8
Filter BW -3 dB Sweep Count 5000 {pk) / 5000 {rms)
Marker 1 2390.000 MHz 54.27 dBuV/m — PeakTrace
130 Marker 2 2389.960 MHz 54.95 dBuV/m — fwerage (RMS)
—— Peak Limit
N N b2 22 ,
Marker 3 2390.000 MHz 43.33 dBuV/m — verage Limit
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Figure 17 Core 1 - Static - GFSK/8-DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz
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140 Ref 1140 dBuVjm Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2483.500 MHz 61.35 dBuV/m — PeakTrace

130 Marker 2 2483.920 MHz 61.75 dBuV/m = Average (RMS)
— Peak Limit
Marker 3 2483.500 MHz 50.47 dBuV/m |
120~ Marker 4 2483.530 MHz 50.62 dBuV/m
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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 57.20 44.74
Static GFSK Core 1 8-DH5 2478 2483.5 59.79 48.59

Table 16 - Restricted Band Edge Results

140 Ref 119.0 dBuV/m Attenuation 10 dB
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2390.000 MHz 54.84 dBuV/m b
130 Marker 2 2388.080 MHz 57.20 dBuV/m - ""E”f_e RAS)
—— Peak Limit
Marker 3 2390.000 MHz 44.65 dBuV/m  peeheptini
120 Marker 4 2389.880 MHz 44.74 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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12 Ref 1190 dBujm Attenuation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 58.10 dBuV/m — DeakTrace
130 Marker 2 2483.740 MHz 59.79 dBuV/m — fuwerage (RMS)
— Peak Limit
Marker 3 2483.500 MHz 48.57 dBuV/m — fverage Limit
120—| Marker 4 2483.590 MHz 48.59 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 54.34 42.15
Static GFSK Core 2 4-DH5 2478 2483.5 59.75 46.81

Table 17 - Restricted Band Edge Results

149, ReFITT0 4B Attenuation 10 d8
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 52.47 dBuV/m — PeakTrace
130 Marker 2 2385.760 MHz 54.34 dBuV/m — fwerage (RMS)
—— Peak Limit
A 3 5 f
Marker 3 2390.000 MHz 42.00 dBuV/m — verage Limit
120~{ Marker 4 2389.280 MHz 42.15 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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149, Ref1200 dBu/m Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2483.500 MHz 59.75 dBuV/m — PeskTrace

130 Marker 2 2483.500 MHz 46.81 dBuV/m = 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 54.95 42.36
Static GFSK Core 2 8-DH5 2478 2483.5 62.18 51.24

Table 18 - Restricted Band Edge Results

140 Ref 116.0 dBuV/m Attenuation 10 dB
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2390.000 MHz 52.65 dBuV/m — PeakTrace
130 Marker 2 2387.880 MHz 54.95 dBuV/m = fureroge (RMS)
—— Peak Limit
Marker 3 2390.000 MHz 42.34 dBuV/m — Average Limit
120~{ Marker 4 2389.960 MHz 42.36 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 Ref116.0dBuV/m Attenuation 10 d8
Filter BW -6 dB

Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2483.500 MHz 61.47 dBuV/m — PeskTrace
130—{ Marker 2 2483.830 MHz 62.18 dBuV/m — :verage (RS)
— PeakLimit
Marker 3 2483.500 MHz 51.24 dBuV/m — hvebge i
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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 53.96 42.21
Static GFSK Core 0-1 4-DH5 2478 2483.5 53.81 42.39

Table 19 - Restricted Band Edge Results

140, Ref 12.0dBuVjm Attenuation 10 d3
Filter BW -3 cB Sweep Count 5000 (pk) /5000 (rms)]
Marker 1 2390.000 MHz 52.60 dBuV/m — PeakTrace
130 Marker 2 2380.520 MHz 53.96 dBuV/m — fwerage (RMS)
—— Peak Limit
Marker 3 2390.000 MHz 42.12 dBuV/m — Average Limit
120~{ Marker 4 2388.800 MHz 42.21 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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_Ref1200dBu/m
1407 Fiter 8 -6 B

Marker 1 2483.500 MHz 53.81 dBuV/m

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

— Peak Trace
130 Marker 2 2483.500 MHz 42.38 dBuV/m = Average (RMS)
— Peak Limit
Marker 3 2483.530 MHz 42.39 dBuV/m — AveragelLimit
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Figure 26 Core 0-1 - Static - GFSK/4-DH5 - 2478 MHz - Band Edge Frequency
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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 55.84 43.72
Static GFSK Core 0-1 4-DH5 2478 2483.5 55.60 45.22

Table 20 - Restricted Band Edge Results

149, ReF1250 dBjm Attenuation 10 d8
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 53.56 dBuV/m — PeakTrace
130 Marker 2 2389.680 MHz 55.84 dBuV/m — fwerage (RMS)
—— Peak Limit
Marker 3 2390.000 MHz 43.64 dBuV/m — verage Limit
120~{ Marker 4 2389.960 MHz 43.72 dBuV/m
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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 Ref 123.0 dBuVjm

Attenuation 10 d&
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 55.39 dBuV/m — PeakTrace
130 Marker 2 2483.590 MHz 55.60 dBuV/m - ;‘::”[3_9‘3"'“51
— Peak Limit
Marker 3 2483.500 MHz 45.22 dBuV/m — et
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Figure 28 Core 0-1 - 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 0-1 8-DH5 2404 2390.0 55.33 43.31
Static GFSK Core 0-1 8-DH5 2478 2483.5 62.19 51.01

Table 21 - Restricted Band Edge Results

1ap_ Ref121.0dBam Atenuation 10 dB
Filter BW -3 dB Sweep Count 5000 (pk) /5000 {rms)
Marker 1 2390.000 MHz 54.19 dBuV/m b
130 Marker 2 2389.680 MHz 55.33 dBuV/m — fwerage (RMS)
—— Peak Limit
Marker 3 2390.000 MHz 4331 dBuV/m  peeheptini
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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 1160 dBu/m Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2483.500 MHz 61.69 dBuV/m — PeskTrace

130 Marker 2 2483.740 MHz 62.19 dBuV/m = Average (RMS)
— Peak Limit
Marker 3 2483.500 MHz 51.01 dBuV/m — Average Limit
120~ Marker 4 2483.560 MHz 51.01 dBuV/m
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Figure 30 Core 0-1 - Static - GFSK/8-DH5 - 2478 MHz - Band Edge Frequency 2483.5 MHz

COMMERCIAL-IN-CONFIDENCE Page 37 of 188



Document 75955429-13 Issue 01
COMMERCIAL-IN-CONFIDENCE

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 56.34 45.39
Static GFSK Core 0-1 8-DH5 2478 2483.5 61.37 50.33

Table 22 - Restricted Band Edge Results

1ap_ Ref 1240 dBaim Atenuation 10 dB
Filter BW -3 dB Sweep Count 5000 {pk) / 5000 {rms)
Marker 1 2390.000 MHz 55.48 dBuV/m  PeakTrace
130 Marker 2 2387.960 MHz 56.34 dBuV/m — fwerage (RMS)
—— Peak Limit
1 3 LE) /
Marker 3 2390.000 MHz 45.34 dBuV/m — Aerage Limit
120—| Marker 4 2389.960 MHz 45.39 dBuV/m
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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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140, ReF1220 dBjm Attenuation 10 d&
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 61.05 dBuV/m — DeakTrace
130 Marker 2 2484.130 MHz 61.37 dBuV/m — fuwerage (RMS)
— PeakLimit
Marker 3 2483.500 MHz 50.33 dBuV/m — fverage Limit
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Figure 32 Core 0-1 - Static - GFSK/8-DH5 - 2478 MHz - Band Edge Frequency
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FCC 47 CFR Part 15, Limit Clause 15.209

Frequency (MHz) Field Strength (uV/m at 3 m)
30to 88 100
8810 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

COMMERCIAL-IN-CONFIDENCE

Test Location and Test Equipment Used

This test was carried out in RF Chamber 16.

©

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
Test Receiver Rohde & Schwarz ESW44 5914 12 21-Feb-2023
1500W (300V 12A) AC iTech IT7324 5957 - O/P Mon
Power Supply
3m Semi-Anechoic Schaffner RF Chamber 16 5972 |36 24-May-2025
Chamber
Mast & Turntable Maturo Gmbh FCU3.0 5973 |- TU
Controller
Tilt Antenna Mast Maturo Gmbh BAM4.5-P 5974 - TU
Turntable Maturo Gmbh TT1.5SI 5975 - TU
MWX221-
Cable (SMA to SMA 1m) Junkosha 01000AMSAMS/A 5996 12 06-Jun-2023
MWX221-
Cable (N to N 1m) Junkosha 01000NMSNMS/B 5999 12 05-Jun-2023
MWX221-
Cable (N to N 7m) Junkosha 07000NMSNMS/B 6005 12 05-Jun-2023
MWX221-
Cable (N to N 8m) Junkosha 08000NMSNMS/A 6006 12 05-Jun-2023
g‘:;) Antenna (1-10 Schwarzbeck BBHA9120B 6140 |12 21-Jun-2023
Digital Multimeter Fluke 115 6146 12 16-Jun-2023
Humidity & Temperature | o o o monents 1364 6148 |12 17-Jun-2023
meter
SAC Switch Unit TUV SUD SSuU003 6191 12 15-Jul-2023
Table 25

TU — Traceability Unscheduled
O/P Mon — Output monitored using calibrated equipment
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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
A2780, S/N: NW3J007K67 - Modification State 0
223 Date of Test
19-October-2022 to 28-October-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.

2.25 Environmental Conditions

Ambient Temperature  22.7 - 23.5°C
Relative Humidity 52.3-56.9 %
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2.2.6 Test Results
2.4 GHz Bluetooth - DTS
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 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 D
2404 - 1.464 - - 2500.0
2441 - 1.896 - - >500.0
2476 - 1.904 - - 2500.0
Table 26 - 6 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) (kHz)
A B C D
2404 - 2.320 - - -
2441 - 2.328 - - -
2476 - 2.328 - - -

Table 27 - 99% Bandwidth Results
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1 Spectrum
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#Res BW 30 kHz

SocA?

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.40 dB

Ref Level 40.00 dBm

#Video BW 100 kHz
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2:12:36 PM

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run
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Figure 33 - Core 1 (B) 2404 MHz (CH2) 99% Bandwidth
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RT \Align: Partial

1 Spectrum
Scale/Div 10 dB

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

Sig Track: Off

Ref Lvi Offset 35.40 dB
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#Video BW 300 kHz

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run
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#Sweep 1.00 s (1001 pts)

Figure 34 - Core 1 (B) 2404 MHz (CH2) 6 dB Bandwidth

COMMERCIAL-IN-CONFIDENCE

Page 44 of 188



Document 75955429-13 Issue 01
COMMERCIAL-IN-CONFIDENCE

-

'Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE

R T Coupling: AC
Align: Partial

1 Spectrum

Scale/Div 10 dB
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Figure 35- Core 1

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.41 dB

Ref Level 40.00 dBm

#Video BW 100 kHz

Oct 19, 2022 |
2:14:17 PM
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1 Spectrum
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Center 2.441000 GHz
#Res BW 100 kHz

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.41 dB
Ref Level 40.00 dBm

#Video BW 300 kHz

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

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
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Figure 36 - Core 1 (B) 2441 MHz (CH39) 6 dB Bandwidth
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Figure 37 - Core 1

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.42 dB

Ref Level 40.00 dBm

#Video BW 100 kHz

Oct 19, 2022 |
2:16:05 PM

'Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput: RF

Coupling: AC
RT \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.476000 GHz
#Res BW 100 kHz

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.42 dB
Ref Level 40.00 dBm

#Video BW 300 kHz

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

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run
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(B) 2476 MHz (CH74) 99% Bandwidth

[1z224
M
PNNNNN

AMkr4 1.904 MHz|
0.17 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 m/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) A 5 c b (kHz)
2404 - 0.660 - - 2500.0
2441 - 1.020 - - 2500.0
2476 - 1.020 - - 2500.0
Table 28 - 6 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
2404 - 4.635 - - -
2441 - 4.635 - - -
2476 - 4.635 - - -

Table 29 - 99% Bandwidth Results
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Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.40 dB

Ref Level 40.00 dBm
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Figure 39 - Core 1 (B) 2404 MHz (CH2) 99% Bandwidth

'Spectrum Analyzer 1
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Coupling: AC
RT \Align: Partial

1 Spectrum
Scale/Div 10 dB

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

Sig Track: Off

Ref Lvi Offset 35.40 dB
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Figure 40 - Core 1 (B) 2404 MHz (CH2) 6 dB Bandwidth
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Figure 41 - Core 1

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.41 dB

Ref Level 40.00 dBm

#Video BW 200 kHz

Oct 19, 2022 |
2:19:38 PM

'Spectrum Analyzer 1
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Coupling: AC
RT \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.441000 GHz
#Res BW 100 kHz

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.41 dB
Ref Level 40.00 dBm

#Video BW 300 kHz

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run
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Figure 42 - Core 1 (B) 2441 MHz (CH39) 6 dB Bandwidth
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Figure 43 - Core 1

Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)

Atten: 16 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Voltage 234
Avg[Hold: 30/30 "
Trig: Free Run

Ref Lvi Offset 35.42 dB
Ref Level 40.00 dBm

#Video BW 200 kHz

Oct 19, 2022 |
2:21:20 PM
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Coupling: AC
RT \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.476000 GHz
#Res BW 100 kHz
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Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)

Atten: 16 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Voltage 234
AvglHold: 30/30 )
Trig: Free Run

Ref Lvi Offset 35.42 dB
Ref Level 40.00 dBm
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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:

ePA 11/4 DQPSK (4-DH5)

Duty Cycle (%):

Antenna Configuration:

Beamforming

DCCF (dB):

Active Port(s):

A+B (Core 0 + Core 1)

Peak Antenna Gain (dBi):

Test Frequency 6 dB Bandwidth (MHz) Limit

(MHz) (kHz)
A B C D

2404 1.896 1.880 - - >500.0

2441 1.680 1.904 - - 2500.0

2476 1.584 1.896 - - >500.0

Table 30 - 6 dB Bandwidth Results

Test Frequency 99% Bandwidth (MHz) Limit

(MHz) (kHz)
A B C D

2404 2.328 2.328 - - -

2441 2.328 2.328 - - -

2476 2.320 2.336 - - -
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Freq Ref: Ext (S) IF Gain: Low
Sig Track: Off

Ref Lvi Offset 35.64 dB

Ref Level 40.00 dBm
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Figure 45 - Core 0 (A) 2404 MHz (CH2) 99% Bandwidth
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Input Z: 50 O Atten: 16 dB
Corrections: Off Preamp: Off Gate: Off
Freq Ref: Ext (S) IF Gain: Low

Sig Track: Off

Ref Lvi Offset 35.64 dB
Ref Level 40.00 dBm

#Video BW 300 kHz

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
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Figure 46 - Core 0 (A) 2404 MHz (CH2) 6 dB Bandwidth
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Figure 47 - Core 1 (B) 2404 MHz (CH2) 99% Bandwidth
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Figure 48 - Core 1 (B) 2404 MHz (CH2) 6 dB Bandwidth
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Figure 49 - Core 0

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.66 dB

Ref Level 40.00 dBm

#Video BW 100 kHz

Oct 19, 2022 |
3:28:34 PM
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Coupling: AC
RT \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.441000 GHz
#Res BW 100 kHz

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.66 dB
Ref Level 40.00 dBm

#Video BW 300 kHz

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run
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Figure 50 - Core 0 (A) 2441 MHz (CH39) 6 dB Bandwidth
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Figure 51 - Core 1

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.41 dB

Ref Level 40.00 dBm

#Video BW 100 kHz

Oct 19, 2022 |
3:30:08 PM
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KEYSIGHT |nput: RF

Coupling: AC
RT \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.441000 GHz
#Res BW 100 kHz

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.41 dB
Ref Level 40.00 dBm

#Video BW 300 kHz

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

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run
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Figure 52 - Core 1 (B) 2441 MHz (CH39) 6 dB Bandwidth
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Figure 53 - Core 0

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.66 dB

Ref Level 40.00 dBm

#Video BW 100 kHz

Oct 19, 2022 |
3:32:02 PM
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KEYSIGHT |nput: RF

Coupling: AC
RT \Align: Partial

1 Spectrum
Scale/Div 10 dB

Center 2.476000 GHz
#Res BW 100 kHz

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.66 dB
Ref Level 40.00 dBm

#Video BW 300 kHz

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

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run
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Figure 54 - Core 0 (A) 2476 MHz (CH74) 6 dB Bandwidth
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Figure 55 - Core 1

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.42 dB

Ref Level 40.00 dBm

#Video BW 100 kHz

Oct 19, 2022 |
3:33:38 PM

'Spectrum Analyzer 1
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Coupling: AC
RT \Align: Partial

1 Spectrum
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Center 2.476000 GHz
#Res BW 100 kHz

Input Z: 50 O Atten: 16 dB

Corrections: Off Preamp: Off Gate: Off

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

Ref Lvi Offset 35.42 dB
Ref Level 40.00 dBm

#Video BW 300 kHz

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

PNO: BestWide  #Avg Type: Voltage
Avg|Hold: 30/30
Trig: Free Run
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Figure 56 - 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 11/4 DQPSK (8-DH5)

Duty Cycle (%):

Antenna Configuration:

Beamforming

DCCF (dB):

Active Port(s):

A+B (Core 0 + Core 1)

Peak Antenna Gain (dBi):

Test Frequency 6 dB Bandwidth (MHz) Limit

(MHz) (kHz)
A B C D

2404 0.660 0.675 - - >500.0

2441 0.675 1.020 - - 2500.0

2476 0.660 1.035 - - >500.0

Table 32 - 6 dB Bandwidth Results

Test Frequency 99% Bandwidth (MHz) Limit

(MHz) (kHz)
A B C D

2404 4.635 4.635 - - -

2441 4.620 4.620 - - -

2476 4.620 4.650 - - -
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Figure 57 - Core 0 (A) 2404 MHz (CH2) 99% Bandwidth
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Figure 58 - Core 0 (A) 2404 MHz (CH2) 6 dB Bandwidth
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Figure 59 - Core 1 (B) 2404 MHz (CH2) 99% Bandwidth
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Figure 60 - Core 1 (B) 2404 MHz (CH2) 6 dB Bandwidth
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(A) 2441 MHz (CH39) 99% Bandwidth
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Figure 62 - Core 0 (A) 2441 MHz (CH39) 6 dB Bandwidth
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(B) 2441 MHz (CH39) 99% Bandwidth
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Figure 64 - Core 1 (B) 2441 MHz (CH39) 6 dB Bandwidth
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