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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 07-October-2024
Table 1
1.2 Introduction
Applicant Apple Inc
Manufacturer Apple Inc

EUT/Sample Identification

Test Specification/Issue/Date

Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Refer to section 1.6

FCC 47 CFR Part 15C: 2023
ISED RSS-247: Issue 3 (2023-08)
ISED RSS-GEN: Issue 5 (2018-04) + A2 (2021-02)

12-August-2024

01-October-2024

Tony Baby, Morsalin Hossain, Akhil Rajendran Bhaskaran
Nair, Manohar Thota, Mahmud Chowdhury, Jayvir
Makwana 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, 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 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 3.3 8.10 Restricted Band Edges Pass ANSI| C63.10 (2020)
2.2 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2020)
) ANSI C63.10 (2020)
2.3 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass
KDB 662911 D01 v02r01
2.4 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2020)
) . . ANSI C63.4 (2014)
25 15.209 and 15.247 (d) 3.3and 5.5 6.13 and 8.9 Spurious Radiated Emissions Pass
ANSI C63.10 (2020)
. ANSI C63.10 (2020)
2.6 15.247 (e) 5.2 6.12 Power Spectral Density Pass

KDB 662911 D01 v02r01

COMMERCIAL-IN-CONFIDENCE
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1.4

1.4.1

14.2

143

Product Information

Technical Description

The equipment under test (EUT) was a desktop computer.

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), HDR8 (8-DH5), LE1IM
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 were performed, the EUT was tested in the following worst-case
modes:

SISO modes:
e HDR4-iPA-Core0
HDRS8 - iPA - Core O

[ ]
e |LEIM-IiPA-Core0
e LE2M-iPA-Core0
e HDR4-iPA-Core?2
e HDR8-iPA-Core 2
e L|LEIM-IiPA-Core?2
e LE2M-iPA - Core 2
e HDR4-ePA-Core0
e HDR8-ePA-Core0
e LEIM-ePA-Core0
e LE2M-ePA-Core0
MIMO modes:
e HDR4-iPA-Core0+Corel
e HDR8-iPA-Core 0+ Corel
e LEIM-iPA-Core0+Corel
e |LE2M-iPA-Core0+ Core 1
e HDR4-ePA-Core0+Corel
e HDR8-ePA-Core0+Corel
Test Setup

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

For all tests the EUT was put into a continuous transmit/receive test mode with the chipset
manufacturer’s test commands to ensure the measured signals were representative.

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

Antenna Port Frequency Range (MHz) Peak Gain (dBi) Conducted Cable Loss (dB)
Core 0 2400 to 2480 1.8 0.96
Core 1 2400 to 2480 1.1 0.96
Dedicated Core 2 2400 to 2480 0.2 0.96
Table 3
15 Deviations from the Standard

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

1.6 Identification of the EUT

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

within this report.

Model: A3239
Serial Number Hardware Version Software Version Firmware
N7C7VWDNA4T REV1.0 24A42521k 22.1.80.569
J3FYV0C64X REV1.0 24A42521d 22.1.80.569
D4D3YLHFTQ REV1.0 24A42521k 22.1.80.569
Table 4
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: A3239, Serial Number: N7C7VWDN4T

Not Applicable

0 | As supplied by the customer

| Not Applicable

Model: A3239, Serial Number: DAD3YLHFTQ

0 | As supplied by the customer Not Applicable

Not Applicable

Model: A3239, Serial Number: J3FYV0C64X

0 | As supplied by the customer Not Applicable

| Not Applicable

Table 5
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1.8 Test Location

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

Makwana

Test Name Name of Engineer(s) Accreditation

Configuration and Mode: 2.4 GHz Bluetooth LE/HDR
Tony Baby, Morsalin Hossain, Akhil

Restricted Band Edges Rajendran Bhaskaran Nair and UKAS
Manohar Thota

Emission Bandwidth Mahmud Chowdhury and Jayvir UKAS
Makwana

Maximum Conducted Output Power Mahmud Chowdhury and Jayvir UKAS
Makwana
Tony Baby, Morsalin Hossain, Akhil

Authorised Band Edges Rajendran Bhaskaran Nair and UKAS
Manohar Thota

Spurious Radiated Emissions Elliot Callender Morsalin Hossain UKAS
and Tony Baby

Power Spectral Density Mahmud Chowdhury and Jayvir UKAS

Office Address:

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

COMMERCIAL-IN-CONFIDENCE
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2 Test Details

2.1 Restricted Band Edges
211 Specification Reference
FCC 47 CFR Part 15C, Clause 15.205
ISED RSS-247, Clause 3.3
ISED RSS-GEN, Clause 8.10
21.2 Equipment Under Test and Modification State
A3239, S/N: DAD3YLHFTQ - Modification State O
213 Date of Test
12-August-2024 to 30-September-2024
21.4 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).
21.5 Environmental Conditions

Ambient Temperature  21.8-23.2°C
Relative Humidity 43.4-48.3 %
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2.1.6 Test Results

2.4 GHz Bluetooth LE/HDR

iPA - Core 0 (SISO)

ercottype | DU |Eendy [kl | e e
(MHz)
Static HDR4 2404 2390 54.76 42.79
Static HDRS8 2404 2390 54.92 42.85
Static LE1IM 2402 2390 54.65 42.76
Static LE2M 2402 2390 55.01 42.80
Static HDR4 2476 2483.5 53.78 41.55
Static HDRS8 2476 2483.5 54.05 41.82
Static LEIM 2478 2483.5 53.23 41.57
Static LEIM 2480 2483.5 53.81 41.54
Static LE2M 2478 2483.5 54.04 41.57
Static LE2M 2480 2483.5 53.47 41.77

Table 7 - SISO Restricted Band Edge Results

140

130—

10—

100—|

Ref 123.0 dBuV/m
Filter BW -3 dB

Marker 1 2390.000 MHz 52.80 dBuV/m
Marker 2 2377.560 MHz 54.76 dBuV/m
Marker 3 2390.000 MHz 42.67 dBuV/m
Marker 4 2389.720 MHz 42.79 dBuV/m

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

= r
1 el

= e e P e e U e e e e e e e YT STYIRE PRSP P TTPI S | s

DNV NN e S E— ——— S—

st
Sweep 1.010 ms (1001 pts)

1
op 24100 MHz

Figure 1 - Bluetooth HDR4, SISO, Core 0 - 2404 MHz
Band Edge Frequency 2390 MHz
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Ref 122.0 dBuV/m Attenuation 10 dB
Filter BV -3 dB

Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2390.000 MHz 52,50 dBuV/m pebl
130— Marker 2 2375.920 MHz 54.92 dBuV/m Aversge (RMS)
Marker 3 2390.000 MHz 42.82 dBuY/m et
120 Marker 4 2389.520 MHz 42.85 dBuV/m

40—

110~

30

T T T T T T T
Start 2370.0 MHz Center 2390.0 MHz Stop 24100 MHz
REW 1 MHz

Sweep 1.010 ms (1001 pts)

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

140 Re 124.0 dBuv/m Aftenuation 10 9B
Filter W -3 d& Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2390.000 MHz 53.15 dBuV/m Peak Trace

130— Marker 2 2386.670 MHz 54.65 dBuV/m Aversge (RMS)
Peak Limit
Marker 3 2390.000 MHz 42.71 dBuV/m —— Aorerpga Limit
120— Marker 4 2387.600 MHz 42.76 dBuV/m
10—
100—
50—
80—
70—
60— .
540 di 1 Vi iy,
J,;WWfM&."u.mmm'!w‘wM»L«.-W'Mwﬁw’vmmwv~A«~WMWMMA¢,'-..Muwww'wf | \ b
50— /
4 3
— " ) U N S——
40
0 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)

Figure 3 - Bluetooth LE1M, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz
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Ref 124.0 dBuV/m
Filter BV -3 dB

Marker 1 2390.000 MHz 52.54 dBuV/m
130— Marker 2 2381.210 MHz 55.01 dBuV/m
Marker 3 2390.000 MHz 42.72 dBuV/m
120 Marker 4 2389.760 MHz 42.80 dBuV/m

40—

110~

100—

30 v
Start 2375.0 MHz
REW 1 MHZ

—— wn-m»-W-',wJ-n.JwﬁmW.wwMNA e (R S WTUNUR W UN VY VPR WINPT IO Uy

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

Peak Trace
Average (RMS)
Peak Limit

—— Average Limit

1
43

— ——— -

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

Figure 4 - Bluetooth LE2M, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz

140, Ref 119.0 dBuv/m
Filter BW -6 dB
Marker 1 2483.500 MHz 51.18 dBuV/m
130 Marker 2 2484.730 MHz 53.78 dBuV/m
Marker 3 2483.500 MHz 41.40 dBuV/m
120~ Marker 4 2496.550 MHz 41.55 dBuV/m
110—|
100—| =
50— la" \
I/ \\
80— 11 i
I \\
/| \
707 If \
/I
60— 1 |
i
50 (SRR FV Y ol
40 ——
30 . .
Start 2468.5 MHz
RBW 1 MHz

1\
| "

Attenuation 10 d8

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

Average (RMS

Peak Limit
—— Average Limit

10
YN S AN N W A oty AT VA A W s A AN

T T T T T 1
Center 2483.5 MHz Stop 2498.5 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
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140 Ref 118.0 dBuv/m Attenuation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 52.05 dBuV/m N i

130~ Marker 2 2484.010 MHz 54.05 dBuV/m :""‘""J“ RMS)
eak Limit
Marker 3 2483.500 MHz 41.65 dBuV/m —— Average Limit
120— Marker 4 2483.620 MHz 41.82 dBuV/m
110
100—
90— /
80— ‘,‘" .“.
70— ",“ “\
60— // 1\
/] \
PR \\erteroin Lo wom
ol S chiiani il \ LY Y0 SBeb ) VT U DRSO VO WY TV S WSTR PV PR
i ——— - — — - -
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 6 - Bluetooth HDR8, SISO, Core 0 - 2476 MHz
Band Edge Frequency 2483.5 MHz
140, Ref 121.0 dBuV/m Attenuation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.67 dBuV/m —— Peak Trace
130 Marker 2 2497.930 MHz 53.23 dBuV/m ;"‘W‘ RMS)
eak Limit
Marker 3 2483.500 MHz 41.40 dBuV/m —— Average Limit
120— Marker 4 2492.920 MHz 41.57 dBuV/m
10—
100 =\
90— v““ W\
Il \
ff
20— / \
o] I
| \\
l \
60— i \\

i \\ | soa 2
50PN AN A AN | | AP A A A AN b A8 P AT
o o — A — — -—————
30 T T T T T T T 1

Start 2468.5 MHz Center 2483.5 MHz Stop 2498.5 MHz

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

Figure 7 - Bluetooth LE1M, SISO, Core 0 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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Ref 120.0 dBuV/m
Filter BW -6 dB

Marker 1 2483.500 MHz 52.57 dBuV/m
130— Marker 2 2485.810 MHz 53.81 dBuV/m
Marker 3 2483.500 MHz 41.44 dBuV/m
120— Marker 4 2495.380 MHz 41.54 dBuV/m

140—

10—

100—

/|

Attenuation 10 dB

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

Average (RMS)

Peak Limit

—— Average Limit

oW n N Sweep 1010 me 101 pt
Figure 8 - Bluetooth LE1M, SISO, Core 0 - 2480 MHz
Band Edge Frequency 2483.5 MHz
140, Ref 121.0 dBuV/m Attenuation 10 dB

Filter BW -6 dB

Marker 1 2483.500 MHz 51.63 dBuV/m
130 Marker 2 2483.530 MHz 54.04 dBuV/m
Marker 3 2483.500 MHz 41.50 dBuV/m
120— Marker 4 2486.260 MHz 41.57 dBuV/m

10—

100— P

v
B e e e aanil

Start 24685 MHz
REW 1 MHz

\ Yy

- P [E—

| e —An/*'»ﬁ\-"v‘\)rv'“'V"‘\‘V“A_""/'. Ao A AN e A
1

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

Average (RMS

Peak Limit

—— Average Limit

I e i A A g

T
Center 2483.5 MHz
VBW 3 MHz

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

Figure 9 - Bluetooth LE2M, SISO, Core 0 - 2478 MHz

Band Edge Frequency 2483.5 MHz
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140 Ref 121.0 dBuV/m Attenuation 10 d
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.33 dBuV/m — Pesl{Trace

130— Marker 2 2483.680 MHz 53.47 dBuV/m = Avepge (RMS

Peak Limit
Marker 3 2483.500 MHz 41.77 dBuV/m —— Average Limit

120+

110+

100— ooy

90—

80— W\

70— t‘

\
// \\
60— 14 \
J A 52048
Y N n
] TNwEI R W PV PR YV BYYY P \ G AN AN AN AN AU o AN A g i gty AN
1

@ -— e — _— — -

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

crcirpe | DUEETS | ey |l e v
(MHz)
Static HDRA4 2404 2390 54.92 42.87
Static HDR8 2404 2390 55.15 42.94
Static LEIM 2402 2390 54.75 42.86
Static LE2M 2402 2390 55.10 42.86
Static HDRA4 2476 2483.5 53.22 41.56
Static HDR8 2476 2483.5 53.83 41.77
Static LEIM 2478 2483.5 54.10 41.58
Static LEIM 2480 2483.5 53.51 41.58
Static LE2M 2478 2483.5 53.85 41.56
Static LE2M 2480 2483.5 53.54 41.92

Table 8 - SISO Restricted Band Edge Results

140— Ref 121.0 dBuv/m
Filter BW -3 dB

Marker 1 2390.000 MHz 52.98 dBuV/m

130— Marker 2 2384.200 MHz 54.92 dBuV/m

Marker 3 2390.000 MHz 42.68 dBuV/m

20— Marker 4 2388.800 MHz 42.87 dBuV/m

10—

100

60— /
4108 1 o |
o e S Sy e W v R L e TV W RN N ST RT I S e |

40

0 .
Start 2370.0 MHz Center 2390.0 MHz
RBW 1 MHZ VBW 3 MHz

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

| s

T
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 120.0 dBuV,/m Attenuation 10 dB
Filter B -3 dB Sweep Count 5000 (pK) / 5000 {rms)
Marker 1 2390000 MHz 53.05 dBuV/m Peak Trace

130— Marker 2 2385.280 MHz 55.15 dBuV/m Aversge (RMS)

Peak Limit
Marker 3 2390.000 MHz 42.86 dBuV/m  Avetbgalimit

120— Marker 4 2389.560 MHz 42.94 dBuV/m

10—

100—

90—

80—

70—

60—

N 1 ecind |
B ST e S R T e Ty e e = s e e e e et DR RRTRTTR SR /
50— ——
_ I - MR
40 3
30 T T T T T T T
Stant 2370.0 MHz Center 23900 Mz Stop 2410.0 MHz
REBW 1 MHz /By Sweep 1.010 ms (1007 pts)

Figure 12 - Bluetooth HDR8, SISO, Core 1 - 2404 MHz
Band Edge Frequency 2390 MHz

140 — Ref 122.0 dBuV/m Aftenuation 10 dB
Filter B -3 dB Sweep Count S000 (pk} / 5000 (rms)
Marker 1 2390.000 MHz 52.42 dBuV/m Peak Trace

130— Marker 2 2386.250 MHz 54.75 dBuV/m Aversge (RMS)

Peal Limit
Marker 3 2390.000 MHz 42.79 dBuV/m S

120— Marker 4 2389.370 MHz 42.86 dBuV/m

110

100—

90—

80—

70—

60—

. /1 \\
AT A IR A AR g APt s APyttt st | |

50— ) f

o - I

30 r 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)
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Figure 13 - Bluetooth LE1M, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
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Ref 122.0 dBuV/m

140 i B -3 a8

110~

100—

30

Start 2375.0 MHz
REW 1 MHz

Marker 1 2390.000 MHz 52.93 dBuV/m
130— Marker 2 2379.410 MHz 55.10 dBuV/m
Marker 3 2390.000 MHz 42.74 dBuV/m
120 Marker 4 2389.370 MHz 42.86 dBuV/m

5200 . 1 I/
e At e P R ARty st b eyttt |

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

Peak Trace
Average (RMS)
Peak Limit

—— Average Limit

o

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

Figure 14 - Bluetooth LE2M, SISO, Core 1 - 2402 MHz

Band Edge Frequency 2390 MHz

Ref 121.0 dBuV/m

40 Fitter BW -6 08

10—

100—|

Start 24685 MHz
REW 1 MHz

Marker 1 2483.500 MHz 51.13 dBuV/m —— Peak Trace
130 Marker 2 2490.850 MHz 53.22 dBuV/m
Marker 3 2483.500 MHz 41.37 dBuV/m
120— Marker 4 2485.900 MHz 41.56 dBuV/m

Attenuation 10 d8
Sweep Count 5000 (pk) / 5000 (rms)

Average (RMS
Peak Limit
—— Average Limit

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

Figure 15 - Bluetooth HDR4, SISO, Core 1 - 2476 MHz
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140 Ref 119.0 dBuv/m Attencation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) /5000 (rms)
Marker 1 2483.500 MHz 51.24 dBuV/m N i

130— Marker 2 2488.300 MHz 53.83 dBuV/m :""‘""J“ RMS)
eak Limit
Marker 3 2483.500 MHz 41.70 dBuV/m —— Average Limit
120~ Marker 4 2483.680 MHz 41.77 dBuV/m
110
100 e
90— \
80— /
70 / \
60— \\
Nt ,,,/" W, 00k
on Y / LT T Vot W ST P TTT oN S SO O p VORS RO
50— 3
= — - S — S
40 4
30 - i 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 16 - Bluetooth HDR8, SISO, Core 1 - 2476 MHz
Band Edge Frequency 2483.5 MHz
140 Ref 123.0 dBuV/m Attenuation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.51 dBuV/m —— Peak Trace
130— Marker 2 2496.460 MHz 54.10 dBuV/m ;"‘W‘ RMS)
eak Limit
Marker 3 2483.500 MHz 41.45 dBuV/m —— Average Limit
120— Marker 4 2498.050 MHz 41.58 dBuV/m
10—
100— -
s0-| i\
Il \
/ \
I \
80— If i\
Il |\
Il \
70— f i\
| \
fl \
60— f“ 1\
s VA Mrter st AV S TV A A b At NI et A AN e Ve ndt
= — — — .
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 17 - Bluetooth LE1M, SISO, Core 1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 122.0 dBuV/m Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.64 dBuV/m NS il

130~ Marker 2 2490.370 MHz 53.51 dBuV/m Averpge (RMS|
Peak Limit
Marker 3 2483.500 MHz 41.55 dBuV/m —— Average Limit

120— Marker 4 2483.770 MHz 41.58 dBuV/m
110—|
100— =
50— I/ \\

f \

Il \|
80— \
70—

‘\"‘
60— 1f I\
/f i | uoa
/ WA N \
s ot B st | | S AN A e by A et g o Ak N ety
40 — 2 0. — E———— S — o
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 18 - Bluetooth LE1M, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz

Start 24685 MHz
REW 1 MHz

140, Ref 123.0 dBuV/m

Attenuation 10 48
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.06 dBuV/m —— Peak Trace
130 Marker 2 2496.250 MHz 53.85 dBuV/m Averpge (RMS]
Peak Limit
Marker 3 2483.500 MHz 41.43 dBuV/m —— Average Limit
120— Marker 4 2494.180 MHz 41.56 dBuV/m
10—
o0 =
90—
80—
70—
60— \
‘/r' / " i‘\ | s0e
sotr nvtmnarprin A | | bt gt Am A A e A At b M V) -'.m'xnw.,ww
40 = = = —
30 T T

T T 1
Stop 2498.5 MHz

Center 2483.5 MHz
VBW 3 Sweep 1.010 ms (1001 pts

MHz

Figure 19 - Bluetooth LE2M, SISO, Core 1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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Ref 122.0 dBuV/m

40 Fitter BW -6 0B
Marker 1 2483.500 MHz 51.69 dBuV/m
130~ Marker 2 2483.740 MHz 53.54 dBuV/m
Marker 3 2483.500 MHz 41.92 dBuV/m
120+
10—
100—
90—
80—
70— /
/;
60— {1
/1
soerAar A AN A o
40 —
30 T T
Start 2468.5 MHz
RBW 1 MHz

tenuation 10 dB

A
Sweep Count 5000 (pk

—— Peak Trace

—— Average (RMS

Peak Limit

—— Average Limit

\

T
\ L.
N A e VA et M A b AR AN A AL

-— | —

T T T T T
Center 2483.5 MHz

Stop 2498.5 MHz
VEBW 3 MHz Sweep 1.010 ms (1001 pts

5000 (rms)

Figure 20 - Bluetooth LE2M, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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iPA - Core 2 (SISO)

crcirpe | DUEETS | ey |l e v
(MHz)
Static HDRA4 2404 2390 55.03 42.88
Static HDR8 2404 2390 54.64 42.83
Static LEIM 2402 2390 54.93 42.82
Static LE2M 2402 2390 54.87 42.80
Static HDRA4 2476 2483.5 53.11 41.39
Static HDR8 2476 2483.5 53.43 41.39
Static LEIM 2478 2483.5 53.57 41.38
Static LEIM 2480 2483.5 53.55 41.39
Static LE2M 2478 2483.5 53.49 41.42
Static LE2M 2480 2483.5 54.10 41.42
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Table 9 - SISO Restricted Band Edge Results

Start 2370.0 MHz
REW 1 MHz

30

T Filter W -3 dB

Ref 114.0 dBu/m Attencation 10 dB
Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 53.26 dBuV/m
Marker 2 2388.680 MHz 55.03 dBuV/m
Marker 3 2390.000 MHz 42.71 dBuV/m

Marker 4 2389.160 MHz 42.88 dBuV/m

—— Peak Trace

— Average (RMS)
Peak Limit

—— Average Limit

V|

Tiw 2 R NE Y e TR A -»J..‘w-»_s.,m".“v‘,’wn«_\h\,w}«. T WU UOPIFRTORY pSIon v e MM A
1

————

T
Stop 2410.0 MHz

T
Center 23900 MHz
3IMHz Sweep 1.010 ms (1001 pts)

VBW 3 MH:

Figure 21 - Bluetooth HDR4, SISO, Core 2 - 2404 MHz
Band Edge Frequency 2390 MHz
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140 — Ref 113.0 dBuV,/m Attenuation 10 dB
Filter B -3 d Sweep Count S000 (pk} / 5000 (rms)
Marker 1 2390.000 MHz 5355 dBuV/m Peak Trace

130— Marker 2 2379.920 MHz 54.64 dBuV/m Aversge (RMS)

Peak Limit
Marker 3 2390.000 MHz 42.75 dBuV/m S

120— Marker 4 2387.920 MHz 42.83 dBuV/m

110

100—

30—

80—

70—

60— ]

1 I
e s A N A A A P g Al T Lt b st Ao pitlieae |
50— |
4 3
R — — e — A -—
40
30 T T T T T T
Stant 2370.0 MHz Center 2390.0 MHz Stop 2410.0 MHz
RBW 1 MHz VEV Sweep 1.010 ms (1001 pts)
Figure 22 - Bluetooth HDR8, SISO, Core 2 - 2404 MHz
Band Edge Frequency 2390 MHz
140 — Ref 114.0 dBuV,/m Attenuation 10 dB
Filter B -3 d Sweep Count S000 (pk} / 5000 (rms)
Marker 1 2390.000 MHz 52,62 dBuV/m Peak Trace
130— Marker 2 2376.530 MHz 54.93 dBuV/m Aversge (RMS)
Peak Limit
Marker 3 2390.000 MHz 42.79 dBuV/m S
120— Marker 4 2389.490 MHz 42.82 dBuV/m
110
100—

90—

80—

70—

60— =
2 /) i\
.‘VW;&M-w-,-.mewnmwmﬁmN.MJW.WW.\\-wmw»wumwwnw,mn,"w-.\J_J;“J,m,\w lg‘ IR=Y
0 1 / 1
40 SR R — R o
30 r 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 23 - Bluetooth LE1M, SISO, Core 2 - 2402 MHz
Band Edge Frequency 2390 MHz
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140 — Ref 113.0 dBuV,/m Attenuation 10 dB
Filter B -3 d Sweep Count 5000 (pK) / 5000 {rms)
Marker 1 2390.000 MHz 53.06 dBuV/m Peak Trace

130— Marker 2 2383.910 MHz 54.87 dBuV/m Aversge (RMS)

Peak Limit
Marker 3 2390.000 MHz 42.77 dBuV/m vttt

120— Marker 4 2388.890 MHz 42.80 dBuV/m

10—

100—

90—

80—

70—

60—

8210 dbui 1 I
DR T e S S e L -.im-dur*m;\' AN Ny )N-wm"w\ﬁwm\-iwww‘" /

50— f

Il s mina— N -

30 T T T T T T

Stant 2375.0 MHz Center 23900 Mz Stop 2405.0 MHz
REBW 1 MHz /By Sweep 1.010 ms (1001 pts)
Figure 24 - Bluetooth LE2M, SISO, Core 2 - 2402 MHz
Band Edge Frequency 2390 MHz
140 Ref 114.0 dBuV/m Attenuation 10 d8

Filter BW -6 0B Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.26 dBuV/m —— Peak Trace
130— Marker 2 2494.330 MHz 53.11 dBuV/m Averpge (RM3|
Peak Limit
Marker 3 2483.500 MHz 41.25 dBuV/m —— Average Limit
120— Marker 4 2495.200 MHz 41.39 dBuV/m
10—
100—

90— 4 7

80— /1 \

70| \

Il I\
60— { 1\
/| \\
", \ '\\Nu‘ pooe

5oV pAmeritned i T OO OH ey vy S PR PNy YOO Y Y SRSy JQY ey |

P S, SRS U RO .. 18

30 T T T T T T T 1

Start 24685 MHz Center 2483.5 MHz Stop 2498.5 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 25 - Bluetooth HDR4, SISO, Core 2 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 112.0 dBuV/m Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 50.78 dBuV/m NS il

130~ Marker 2 2494.990 MHz 53.43 dBuV/m Averpge (RMS|
Peak Limit
Marker 3 2483.500 MHz 41.24 dBuV/m —— Average Limit
120— Marker 4 2495.560 MHz 41.39 dBuV/m
110—|
100—
90— R ——
80—
70— \
\
60— f \
MMy | \\ o
w0 o ittt R e ¥ BT SPYY VEYY UGRRRY S o TSI (T PNV
4
40— == B e —
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 26 - Bluetooth HDR8, SISO, Core 2 - 2476 MHz
Band Edge Frequency 2483.5 MHz

140 Ref 114.0 dBuV/m Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.01 dBuV/m —— Peak Trace

130— Marker 2 2497.900 MHz 53.57 dBuV/m Averpge (RMS]
Peak Limit
Marker 3 2483.500 MHz 41.13 dBuV/m —— Average Limit
120— Marker 4 2496.280 MHz 41.38 dBuV/m
10—
100—
90—
80— ‘(“ W\
Il \\
fl \\
70— If W
Il \\
/| \
60— / \
/| i\
f \\ w00 2
. // \
sttt s darsapiniteod Il | (L 7 GO PN Ty Sy PRSI WPV 1Py VYU DY SRSPORY NS WY LI (P
f \ ]
%0 - - — .
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)
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Figure 27 - Bluetooth LE1M, SISO, Core 2 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 113.0 dBuv/m Attencation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) /5000 (rms)
Marker 1 2483.500 MHz 52,13 dBuV/m N i

130~ Marker 2 2489.530 MHz 53.55 dBuV/m :""‘""J‘" RMS)
eak Limit
Marker 3 2483.500 MHz 41.17 dBuV/m —— Average Limit
120— Marker 4 2497.750 MHz 41.39 dBuV/m
110
100—
90— 2
80— f \
/-
70— fl \
60— ",‘"‘ “‘,“
/| \\ R 2
50 —IMAAMAAAMARA A b | St i A v W (FPETT N PO SNU | PUpipsyrn Yy
40— - ey e .
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 28 - Bluetooth LE1M, SISO, Core 2 - 2480 MHz
Band Edge Frequency 2483.5 MHz
140 Ref 114.0 dBuv/m Attencation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.48 dBuV/m —— Peak Trace
130 Marker 2 2493.760 MHz 53.49 dBuV/m ;"‘W‘ RMS)
eak Limit
Marker 3 2483.500 MHz 41.22 dBuV/m —— Average Limit
120~ Marker 4 2496.970 MHz 41.42 dBuV/m
10—
100—
90—
20— \
70— /
/| \
60— /] \
/ \
J \ j B
sty At e A AAN s kg e i s P o AR A arAATAAA e A Vb
3 4
%0 — — - — e _— — . -
30 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 29 - Bluetooth LE2M, SISO, Core 2 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 114.0 dBuV/m Attenuation 10 d
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.12 dBuV/m — Pesl{Trace

130— Marker 2 2486.650 MHz 54.10 dBuV/m = Avepge (RMS
Peak Limit
Marker 3 2483.500 MHz 41.27 dBuV/m —— Average Limit
120— Marker 4 2486.140 MHz 41.42 dBuV/m
110—|
100—
90—
80—
70—
{ \\
60— / W\
.f \ \. 52048
v W 1
s b A A AN LA AR A A 0] \ "Y,&\.u,'nvv».u,,)’w LA Mot A A A I g MLt it v g A
PH - > -—
30 T T 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 30 - Bluetooth LE2M, SISO, Core 2 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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iPA - Core 0-1 (MIMO)

crcirpe | DUEETS | ey |l e v
(MHz)
Static HDRA4 2404 2390 55.36 42.94
Static HDR8 2404 2390 54.96 42.96
Static LEIM 2402 2390 54.80 42.96
Static LE2M 2402 2390 55.43 42.97
Static HDRA4 2476 2483.5 53.28 41.52
Static HDR8 2476 2483.5 53.87 41.98
Static LEIM 2478 2483.5 53.93 41.91
Static LEIM 2480 2483.5 53.52 42.43
Static LE2M 2478 2483.5 53.74 42.01
Static LE2M 2480 2483.5 56.40 45.88
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Table 10 - MIMO Restricted Band Edge Results

Ref 125.0 dBuV/m Attenuation 10 dB
r BW -3 dB Sweep Count 5000 (pk) / 5000 {rms)

140 e
Filter
Marker 1 2390.000 MHz 52.63 dBuV/m R
130~ Marker 2 2370.960 MHz 55.36 dBuV/m == Awtpge (RMS]
Peak Limit
Marker 3 2390.000 MHz 42.83 dBuV/m vttt
120— Marker 4 2389.160 MHz 42.94 dBuV/m
10—
100—
50—
80—
70—
80— :4" 1 \‘l,
W '
= o e S e e e s G NPT WUV A S WPy Feopnd
50— 1
S — I —
40
30 . .
Start 2370.0 MHz Center 2390.0 MHz Stop 2410.0 MHz
REW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts

Figure 31 - Bluetooth HDR4, MIMO, Core 0-1 - 2404 MHz
Band Edge Frequency 2390 MHz
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140 — Ref 123.0 dBuV/m Aftenuation 10 dB
Filter B\ -3 4B Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 52.47 dBuV/m Peak Trace

130— Marker 2 2389.880 MHz 54.96 dBuV/m Aversge (RMS)

Peal Limit
Marker 3 2390.000 MHz 42.87 dBuV/m S

120— Marker 4 2387.960 MHz 42.96 dBuV/m

110

100—

90—

80—

70—

60— "«rv-\.‘"."

] I, /
e e s v oy e TPy _
50— , 1 '
I - - e s S
40 3
30 T T T T T
Start 2370.0 MHz Center 2390.0 MHz Stop 24100 MHz
REBW 1 MHz Sweep 1.010 ms (1001 pts)
Figure 32 - Bluetooth HDR8, MIMO, Core 0-1 - 2404 MHz
Band Edge Frequency 2390 MHz
140 — Ref 130.0 dBuV/m Aftenuation 10 dB
Filter B\ -3 4B Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 52.44 dBuV/m Peak Trace
130— Marker 2 2387.180 MHz 54.80 dBuV/m Aversge (RMS)
Peal Limit
Marker 3 2390.000 MHz 42.89 dBuV/m S
120— Marker 4 2389.370 MHz 42.96 dBuV/m
110
100—

90—

80—

70—

60— .

A A A A S A A T P R o i ittt |
50— 1 |
D R - ———
40
El T T T T T
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 MHz /BW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 33 - Bluetooth LE1M, MIMO, Core 0-1 - 2402 MHz
Band Edge Frequency 2390 MHz
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140 — Ref 130.0 dBuV,/m Attenuation 10 dB
Filter B -3 d Sweep Count S000 (pk} / 5000 (rms)
Marker 1 2390,000 MHz 53,54 dBuV/m Peaki Trace

130— Marker 2 2387.720 MHz 55.43 dBuV/m Aversge (RMS)

Peak Limit
Marker 3 2390.000 MHz 42.87 dBuV/m S

120— Marker 4 2389.520 MHz 42.97 dBuV/m
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100—

90—
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60— i/

2 T s
A
A AT AN A A A Nt ke A Mt ot e A it e |
50— /
_ | —~—h
40 3
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 34 - Bluetooth LE2M, MIMO, Core 0-1 - 2402 MHz
Band Edge Frequency 2390 MHz
140— Ref 1260 dBuV/m Attenuation 10 d8
Filte BW -6 0B Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.32 dBuV/m —— Peak Trace
130— Marker 2 2484.910 MHz 53.28 dBuV/m Averpge (RM3|
Peak Limit
Marker 3 2483.500 MHz 41.47 dBuV/m —— Average Limit
120— Marker 4 2485.840 MHz 41.52 dBuV/m
110
100— -
%0 y \
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80— "r“ .‘.
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70 Il \
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. L Y TV TN, T I I S N S RO T VIO VA RpY O Y
2 1
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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 35 - Bluetooth HDR4, MIMO, Core 0-1 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 124.0 dBuV/m Attenuation 10 d8
Filter BW -6 0B Sweep Count 5000 (pk) /5000 (rms)
Marker 1 2483.500 MHz 52.54 dBuV/m N i

130~ Marker 2 2497.960 MHz 53.87 dBuV/m :""‘""J“ RMS)

eak Limit
Marker 3 2483.500 MHz 41.94 dBuV/m —— Average Limit

120~ Marker 4 2483.830 MHz 41.98 dBuV/m
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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 36 - Bluetooth HDR8, MIMO, Core 0-1 - 2476 MHz
Band Edge Frequency 2483.5 MHz

140 Ref 133.0 dBuV/m Attenuation 10 d8
Filte BW -6 0B Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 52.37 dBuV/m —— Peak Trace

130 Marker 2 2492.860 MHz 53.93 dBuV/m ;"‘W‘ RMS)

eak Limit
Marker 3 2483.500 MHz 41.86 dBuV/m —— Average Limit

120— Marker 4 2483.590 MHz 41.91 dBuV/m
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Start 24685 MHz Center 2483.5 MHz Stop 2498.5 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 37 - Bluetooth LE1M, MIMO, Core 0-1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 132.0 dBuV/m
Filter BW -6 d8
Marker 1 2483.500 MHz 52.41 dBuV/m
130~ Marker 2 2484.040 MHz 53.52 dBuV/m
Marker 3 2483.500 MHz 42.43 dBuV/m
120+
110—|
100—
90—
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70—
60— "v‘ “
{
o
s0 STV TV JU R PR NN e PPt YV g
40 T B
30 T T
Start 2468.5 MHz
RBW 1 MHz

Attenuation 10 dB

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

Average (RMS)

Peak Limit

—— Average Limit
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1
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T
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Stop 2498.5 MHz
VBW 3 MHz

Sweep 1.010 ms (1001 pts

Figure 38 - Bluetooth LE1M, MIMO, Core 0-1 - 2480 MHz
Band Edge Frequency 2483.5 MHz

Ref 132.0 dBuV/m
Filter BW -6 dB

Marker 1 2483.500 MHz 51.90 dBuV/m
130 Marker 2 2489.590 MHz 53.74 dBuV/m
Marker 3 2483.500 MHz 41.94 dBuV/m
120— Marker 4 2483.560 MHz 42.01 dBuV/m

140—

10—

100—

Start 24685 MHz
REW 1 MHz

W

Attenuation 10 48

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

Average (RMS

Peak Limit

—— Average Limit
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Center 2483.5 MHz Stop 2498.5 MHz
VBW 3 MHz Sweep 1.010 ms (1001 pts

Figure 39 - Bluetooth LE2M, MIMO, Core 0-1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 132.0 dBuV/m Attenuation 10 d8
Filter BW -6 d8 Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 55.70 dBuV/m — Pesl{Trace

130— Marker 2 2483.530 MHz 56.40 dBuV/m = Avepge (RMS
Peak Limit
Marker 3 2483.500 MHz 45.88 dBuV/m —— Average Limit
120+
110+ =
100] f \
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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 40 - Bluetooth LE2M, MIMO, Core 0-1 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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ePA - Core 0 (SISQO)

crcirpe | DUEETS | ey |l e v
(MHz)
Static HDRA4 2404 2390 55.74 43.41
Static HDR8 2404 2390 55.97 44.54
Static LEIM 2402 2390 54.89 42.83
Static LE2M 2402 2390 55.29 42.85
Static HDRA4 2476 2483.5 54.14 42.64
Static HDR8 2476 2483.5 57.57 46.22
Static LEIM 2478 2483.5 54.57 41.65
Static LEIM 2480 2483.5 53.85 41.79
Static LE2M 2478 2483.5 53.15 41.70
Static LE2M 2480 2483.5 53.97 43.33
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Table 11 - SISO Restricted Band Edge Results

140 — Ref 130.0 dBuV,/m Attenuation 10 dB
Filter W -3 d& Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2390.000 MHz 54,67 dBuV/m — PeakTrace

130~ Marker 2 2380.400 MHz 55.74 dBuV/m == Awtpge (RMS]

Peak Limit
Marker 3 2390.000 MHz 43.37 dBuV/m —— Average Limit
120— Marker 4 2389.760 MHz 43.41 dBuV/m
10| —
7

100—
50— |

|

il

80— \

70—

60— 1 ] ,/"; | 1 \\ ot

. T g
T e T U SEIS——————— SRRl
50—
o —— . PV SE—— ——
40
0 T T
Start 2370.0 MHz Center 2390.0 MHz Stop 2410.0 MHz
REW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts

Figure 41 - Bluetooth HDR4, SISO, Core 0 - 2404 MHz
Band Edge Frequency 2390 MHz
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140— Ref 129.0 dBuv/m Aftenuation 10 9B
Filter BW -3 d& Sweep Count 5000 (pK) / 5000 {rms)
Marker 1 2390,000 MHz 55,76 dBuV/m Peaki Trace

130— Marker 2 2389.920 MHz 55.97 dBuV/m Aversge (RMS)
Peak Limit
Marker 3 2390000 MHz 44.51 dBuV/m S
120 Marker 4 2389.800 MHz 44.54 dBuV/m
10—
100—
50—
80—
70—
60—
3 et
PPTRTTTRI T L
_.‘vM,A,).%.ﬂ‘g‘ywﬂb‘k'v(A-'AMAM’-"-\\r‘-V“WMW.’JAMr\JﬂMW&MJ:*‘W wadd 7’ _
50—
L | S B e
40 1
30 . T T T T
Start 2370.0 MHz Center 23900 Mz Stop 2410.0 MHz
REW 1 MHz /By Sweep 1.010 ms (1001 pts)
Figure 42 - Bluetooth HDR8, SISO, Core 0 - 2404 MHz
Band Edge Frequency 2390 MHz
140— Ref 129.0 dBuv/m Aftenuation 10 9B
Filter BW -3 d& Sweep Count 5000 (pK) / 5000 {rms)
Marker 1 2390,000 MHz 53,10 dBuV/m Peaki Trace
130— Marker 2 2380.760 MHz 54.89 dBuV/m Aversge (RMS)
Peak Limit
Marker 3 2390000 MHz 42.82 dBuV/m S
120 Marker 4 2388.680 MHz 42,83 dBuV/m
10—
100—
50—
80—
70—
60—
1
A e o T e N B P Tt s v el s A et |
50— {
4
40 - o
0 T T T T T
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)
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Figure 43 - Bluetooth LE1M, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz
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140 — Ref 129.0 dBuV/m Aftenuation 10 dB
Fiker B\ -3 dB Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 52.50 dBuV/m Peak Trace

130— Marker 2 2383.910 MHz 55.29 dBuV/m Aversge (RMS)

Peal Limit
Marker 3 2390.000 MHz 42.77 dBuV/m vttt

120— Marker 4 2389.340 MHz 42.85 dBuV/m
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80—
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60— 4
! " /
M"MM-,'.t-‘%\'m“aﬁb”vuw.wﬂ«xfwﬂﬂwm\J»J—m'nivmﬂ"'WvJ‘\\&‘A:‘\L“‘%Wf'MN“-""W\"w*'ww /

50— !

VRN RSN DUV S R S N I
40
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Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REBW 1 MHz /By Sweep 1.010 ms (1007 pts)
Figure 44 - Bluetooth LE2M, SISO, Core 0 - 2402 MHz
Band Edge Frequency 2390 MHz

140 — Ref 129.0 dBuV/m Aftenuation 10 dB
Filter B\ -6 dB Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2483.500 MHz 52.69 dBuV/m Peak Trace

130— Marker 2 2484.580 MHz 54.14 dBuV/m Aversge (RMS)
Peal Limit
Marker 3 2483.500 MHz 42.58 dBuV/m vttt
120— Marker 4 2483.560 MHz 42.64 dBuV/m
110
100—

a0

80—

70—

60— "

P, 1
ol RIS gy I e ST W S YT W Y T PR SYSy vy T
. |
| o — —_ — —————— e — —
40 4
El T T T T T T 1
Start 2468.5 MHz Center 2483.5 MHz Stop 2438.5 MHz
REW 1 MHz BV 3 MHz Sweep 1.010 ms (1001 pts)

Figure 45 - Bluetooth HDR4, SISO, Core 0 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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140 — Ref 128.0 dBuV,/m Attenuation 10 dB
Filter B -6 d Sweep Count 5000 (pK) / 5000 {rms)
Marker 1 2483,500 MHz 56,89 dBuV/m Peaki Trace

130— Marker 2 2486.020 MHz 57.57 dBuV/m Aversge (RMS)

Peak Limit
Marker 3 2483.500 MHz 46.13 dBuV/m S
120— Marker 4 2483.560 MHz 46.22 dBuV/m
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Start 2468.5 MHz Center 2483.5 Mz Stop 2498.5 MHz
REW 1 MHz VEW 3 Sweep 1.010 ms (1001 pts)
Figure 46 - Bluetooth HDR8, SISO, Core 0 - 2476 MHz
Band Edge Frequency 2483.5 MHz
140— Ref 1260 dBuV/m Attenuation 10 d8
Filte BW -6 0B Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 52.73 dBuV/m —— Peak Trace
130 Marker 2 2485.390 MHz 54.57 dBuV/m Averpge (RM3|
Peak Limit
Marker 3 2483.500 MHz 41.49 dBuV/m —— Average Limit
120— Marker 4 2486.380 MHz 41.65 dBuV/m
10—
17N
100 i\
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90— i \
/I \
fl \
80— 1f \
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Il \
70— 1 "‘
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60— ;‘“ 1\
{ \\ 1 som
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40 = e o e
30 T T T T T T T 1
Start 24685 MHz Center 2483.5 MHz Stop 2498.5 MHz
REW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts

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

COMMERCIAL-IN-CONFIDENCE Page 35 of 204



Document 75961400-68 Issue 01
COMMERCIAL-IN-CONFIDENCE

Attenuation 10 dB

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

Average (RMS)

Peak Limit

—— Average Limit

|\, see
| g N WP Y bore Vs AT b AaA A B A A o

——— — AR ——— — —
T T T

Center 2483.5 MHz Stop 2498.5 MHz

VEBW 3 MHz Sweep 1.010 ms (1001 pts

Figure 48 - Bluetooth LE1M, SISO, Core 0 - 2480 MHz
Band Edge Frequency 2483.5 MHz

140 Ref 127.0 dBuV/m
Filter BW -6 d8
Marker 1 2483.500 MHz 51.17 dBuV/m
130— Marker 2 2487.520 MHz 53.85 dBuV/m
Marker 3 2483.500 MHz 41.76 dBuV/m
120— Marker 4 2483.530 MHz 41.79 dBuV/m
110—|
100—
90—
80—
70—
60—
/
P A A AT A M s
40 — e
30 T T
Start 2468.5 MHz
RBW 1 MHz
140 Ref 126.0 dBuv/m

Filter BW -6 0B

Marker 1 2483.500 MHz 52.74 dBuV/m
130 Marker 2 2489.470 MHz 53.15 dBuV/m
Marker 3 2483.500 MHz 41.57 dBuV/m
120~ Marker 4 2483.530 MHz 41.70 dBuV/m
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100—

i WTSRvIRY BT

Start 24685 MHz
REW 1 MHz

A
NS A A e A A AR AT postn S S VWA, A st e

Attenuation 10 48

Sweep Count 5000 (pk) / 5000 (rms)
— Peak Trace
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—— Average Limit
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— st ST SE— N— S——
T T T T T 1

Center 2483.5 MHz Stop 2498.5 MHz
VBW 3 MHz Sweep 1.010 ms (1001 pts
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Figure 49 - Bluetooth LE2M, SISO, Core 0 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 126.0 dBuV/m Attenuation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 53.66 dBuV/m — PeskTrace

130— Marker 2 2483.770 MHz 53.97 dBuV/m = Avepge (RMS

Peak Limit
Marker 3 2483.500 MHz 43.33 dBuV/m —— Average Limit

120+

110+

100—

90—

80—

70— \

60— /

J | o '
so_Prsmsetes s NI s ppapirt e | AT VY RS SV VRreTE WA TSI T A Py Rn) VT S e
— o R |

40 . —— m1 - . ——— -

30 T T T T T
Start 24685 MHz Center 2483.5 MHz Stop 2498.5 MHz
REW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts

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

crcirpe | DUEETS | ey |l e v
(MHz)
Static HDRA4 2404 2390 55.11 43.36
Static HDR8 2404 2390 56.02 43.98
Static LEIM 2402 2390 55.23 42.90
Static LE2M 2402 2390 55.49 42.92
Static HDRA4 2476 2483.5 53.87 42.19
Static HDR4 2478 2483.5 54.35 42.71
Static HDRS8 2476 2483.5 55.99 44.21
Static LEIM 2478 2483.5 53.42 41.58
Static LEIM 2480 2483.5 54.36 41.78
Static LE2M 2478 2483.5 54.24 41.67
Static LE2M 2480 2483.5 57.41 47.57

Table 12 - SISO Restricted Band Edge Results

Ref 129.0 dBuV/m
Filter B\ -3 dB

Marker 1 2390.000 MHz 53.53 dBuV/m
130 Marker 2 2383.440 MHz 55.11 dBuV/m
Marker 3 2390.000 MHz 43.22 dBuV/m
— Marker 4 2389.440 MHz 43.36 dBuV/m

140— menuation 10

A
Sweep Count 5000 (pk) / 5000

10—

60— ¥ Ly

e B P R s G, e, STV ST SRR S

dB
s

rms)

Ja” My,

Stop 2410.0 M
Sweep 1.010 ms (1001 pts)

1
Hz

Figure 51 - Bluetooth HDR4, SISO, Core 1 - 2404 MHz
Band Edge Frequency 2390 MHz
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Ref 129.0 dBuV/m

o Aftenuation 10 9B
Filter BW -3 d& Sweep Count 5000 (pK) / 5000 {rms)
Marker 1 2390.000 MHz 53.70 dBuV/m Peak Trace

130— Marker 2 2388.960 MHz 56.02 dBuV/m Aversge (RMS)
Peak Limit
Marker 3 2390000 MHz 43.98 dBuV/m S
120+
10—
100—
50—
80—
70—
60— .
Bt o i —
50— }
3
o l e —
40
30 : T T T
Start 2370.0 MHz Center 23900 Mz Stop 2410.0 MHz
REW 1 MHz /By Sweep 1.010 ms (1001 pts)
Figure 52 - Bluetooth HDR8, SISO, Core 1 - 2404 MHz
Band Edge Frequency 2390 MHz
140— Re 1260 dBuv/m Aftenuation 10 9B
Filter BW -3 d& Sweep Count 5000 (pK) / 5000 {rms)
Marker 1 2390.000 MHz 53.08 dBuV/m Peak Trace
130— Marker 2 2385.890 MHz 55.23 dBuV/m Aversge (RMS)
Peak Limit
Marker 3 2390000 MHz 42.80 dBuV/m S
120 Marker 4 2388.860 MHz 42.90 dBuV/m
10—
100—
50—
80—
70—
60—
1 | A\
s WL MY RH SRS R | (R
50— /
40 ) I — T
0 T T T T T
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
REW 1 MHz /BW 3 Mz Sweep 1.010 ms (1001 pts)

Figure 53 - Bluetooth LE1M, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
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140 — Ref 127.0 dBuV/m Attenuation 10 dB
Filter B -3 dB Sweep Count S000 (pk} / 5000 (rms)
Marker 1 2390,000 MHz 52,80 dBuV/m Peaki Trace

130— Marker 2 2383.820 MHz 55.49 dBuV/m Aversge (RMS)

Peak Limit
Marker 3 2390000 MHz 42.87 dBuV/m S

120— Marker 4 2389.520 MHz 42.92 dBuV/m
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A A A o A AR g st i g, por i o
50— /
41 f
L - - L
a0
30 T T T T T T
Start 2375.0 MHz Center 2390.0 MHz Stop 2405.0 MHz
RBW 1 MHz VEW 3 MHz Sweep 1.010 ms (1001 pts)
Figure 54 - Bluetooth LE2M, SISO, Core 1 - 2402 MHz
Band Edge Frequency 2390 MHz
140 Ref 129.0 dBuV/m Attenuation 10 d8
Filter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.85 dBuV/m —— Peak Trace
130— Marker 2 2488.510 MHz 53.87 dBuV/m Averpge (RM3|
Peak Limit
Marker 3 2483.500 MHz 42.06 dBuV/m —— Average Limit
120~ Marker 4 2483.530 MHz 42.19 dBuV/m
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100— .‘"
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90— I i\
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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 55 - Bluetooth HDR4, SISO, Core 1 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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140 — Ref 129.0 dBuV,/m Attenuation 10 dB
Filter B -6 d Sweep Count 5000 (pK) / 5000 {rms)
Marker 1 2483.500 MHz 55.14 dBuV/m Peak Trace

130— Marker 2 2485.540 MHz 55.99 dBuV/m Aversge (RMS)

Peak Limit
Marker 3 2483.500 MHz 44.17 dBuV/m S

120— Marker 4 2483.530 MHz 44.21 dBuV/m
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REW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)
Figure 56 - Bluetooth HDR8, SISO, Core 1 - 2476 MHz
Band Edge Frequency 2483.5 MHz

140 Ref 128.0 dBuV/m Attenuation 10 d8
Filte BW -6 0B Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 51.53 dBuV/m —— Peak Trace

130— Marker 2 2496.460 MHz 53.42 dBuV/m Averpge (RM3|

Peak Limit
Marker 3 2483.500 MHz 41.49 dBuV/m —— Average Limit
120— Marker 4 2497.930 MHz 41.58 dBuV/m
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Figure 57 - Bluetooth LE1M, SISO, Core 1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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140, Ref 128.0 dBuV/m
Filter BW -6 d8
Marker 1 2483.500 MHz 52.10 dBuV/m
130~ Marker 2 2485.450 MHz 54.36 dBuV/m
Marker 3 2483.500 MHz 41.78 dBuV/m
120+
110—|
100—
90—
80—
70—
60— /1
. Ay s sritadt [
40 = —— —
30 T T
Start 2468.5 MHz
RBW 1 MHz

Attenuation 10 d8
Sweep Count 5000 (pk) / 5000 (rms)

—— Peak Trace

Average (RMS)
Peak Limit
—— Average Limit

T T
Stop 2498.5 MHz
Sweep 1.010 ms (1001 pts

T
Center 2483.5 MHz
VBW 3 MHz

Figure 58 - Bluetooth LE1M, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz

Ref 128.0 dBuV/m
40 Fitter 8w -6 08

Marker 1 2483.500 MHz 51.15 dBuV/m
130 Marker 2 2485.570 MHz 54.24 dBuV/m
Marker 3 2483.500 MHz 41.59 dBuV/m
120— Marker 4 2485.960 MHz 41.67 dBuV/m
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60— 7
/

5[ by AP o

30 .
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RBW 1 MHz

Attenuation 10 48
Sweep Count 5000 (pk) / 5000 (rms)

—— Peak Trace
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VBW 3 MHz Sweep 1.010 ms (1001 pts

Figure 59 - Bluetooth LE2M, SISO, Core 1 - 2478 MHz
Band Edge Frequency 2483.5 MHz
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140 Ref 128.0 dBuV/m
Filter BW -6 0B
Marker 1 2483.500 MHz 57.41 dBuV/m
130— Marker 2 2483.500 MHz 47.57 dBuV/m
120
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30 T T
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RBW 1 MHz

Attenuation 10 dB
Sweep Count 5000 (pk} / 5000 (rms)
— Peak Trace
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—— Average Limit
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VEBW 3 MHz Sweep 1.010 ms (1001 pts]
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Figure 60 - Bluetooth LE2M, SISO, Core 1 - 2480 MHz
Band Edge Frequency 2483.5 MHz
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ePA - Core 0-1 (MIMO)

crcirpe | DUEETS | ey |l e v
(MHz)

Static HDRA4 2404 2390 55.14 43.36

Static HDR8 2404 2390 56.47 44.25

Static HDRA4 2476 24835 52.83 41.19

Static HDR8 2476 2483.5 58.41 46.64
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Table 13 - MIMO Restricted Band Edge Results

Ref 131.0 dBuv/m

140 Attenuation 10 dB

Filter BW -3 dB Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 54.57 dBuV/m —— Peak Trace
130—| Marker 2 2370.560 MHz 55.14 dBuV/m — ;‘--ewegv (RME)
eak Limit
Marker 3 2390.000 MHz 43.25 dBuV/m

—— Average Limit

120 Marker 4 2389.560 MHz 43.36 dBuV/m
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REW 1 MHz VEW 3 MHz Sweep 1.010 ms (1001 pts)
Figure 61 - Bluetooth HDR4, MIMO, Core 0-1 - 2404 MHz
Band Edge Frequency 2390 MHz
140 Ref 131.0 dBuv/m Amenuation 10 48
Filter BV -3 dB Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 2390.000 MHz 53.96 dBuV/m el race
130— Marker 2 2389.680 MHz 56.47 dBuV/m — i"f‘eg” (RME)
eak Limit
Marker 3 2390.000 MHz 44.21 dBuV/m G i
120—{ Marker 4 2389.720 MHz 44.25 dBuV/m
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REW 1 MHz VEW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 62 - Bluetooth HDR8, MIMO, Core 0-1 - 2404 MHz
Band Edge Frequency 2390 MHz
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Ref 131.0 dBuV/m Attenuation 10 d8

140 Fitter BW -6 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 2483.500 MHz 50.80 dBuV/m g
130— Marker 2 2487.370 MHz 52.83 dBuV/m Average (RMS)
Peak Limit
Marker 3 2483.500 MHz 41.11 dBuV/m Average Limit
120— Marker 4 2483.560 MHz 41.19 dBuV/m
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REW 1 MHz vew Sweep 1.010 ms (1001 pts
Figure 63 - Bluetooth HDR4, MIMO, Core 0-1 - 2476 MHz
Band Edge Frequency 2483.5 MHz
140 — Ref 133.0 dBuV,/m Attenuation 10 dB
Filter B -G dB Sweep Count S000 (pk} / 5000 (rms)
Marker 1 2483,500 MHz 56,60 dBuV/m Peaki Trace
130— Marker 2 2483.710 MHz 58.41 dBuV/m Aversge (RMS)
Peak Limit
Marker 3 2483.500 MHz 46.64 dBuV/m S
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VEW 3 M Sweep 1.010 ms (1007 pts)

REW 1 MHZ

Figure 64 - Bluetooth HDR8, MIMO, Core 0-1 - 2476 MHz
Band Edge Frequency 2483.5 MHz
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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 14

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 15

*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 RF Chamber 16.

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

Emissions Software TUV SUD EmXV3.4.2 5125 - Software

EMI Test Receiver Rohde & Schwarz ESW44 5911 12 19-Sep-2025

1500W (300V 12A) AC iTech IT7324 5955 - O/P Mon

Power Supply

Compact Antenna Mast Maturo Gmbh CAM4.0-P 5964 - TU

Mast & Turntable Controller Maturo Gmbh FCU3.0 5966 - TU

Tilt Antenna Mast Maturo Gmbh BAMA4.5-P 5967 - TU

Turntable Maturo Gmbh TT1.5SI 5968 - TU

3m Semi-Anechoic Albatross Projects RF Chamber 16 5972 36 24-May-2025

Chamber, Chamber16

Cable (N to N 7m) Junkosha MWX221- 6005 12 20-May-2025
07000NMSNMS/B

Cable (SMA to SMA 1m) Junkosha MWX221- 6018 12 10-Jun-2025
01000AMSAMS/A

Horn Antenna (1-10 GHz) Schwarzbeck BBHA9120B 6142 12 05-May-2025

Digital Multimeter Fluke 115 6147 12 06-Jun-2025

Cable (SMA to SMA 8m) Junkosha MWX221- 6319 - 04-Feb-2025
08000AMSAMS/B

SAC Switch Unit TUV SUD TUV_SSU_004 6349 12 07-May-2025
PLC

Humidity and Temperature R.S Components 1364 6486 12 04-Jun-2025

Meter

Table 16

TU - Traceability Unscheduled
O/P Mon - Output Monitored using calibrated equipment
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2.2 Emission Bandwidth
2.21 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
A3239, S/N: J3FYV0C64X - Modification State 0
223 Date of Test
17-September-2024 to 24-September-2024
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 21.5-223°C
Relative Humidity 55.6 -57.2%
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2.2.6 Test Results

2.4 GHz Bluetooth LE/HDR

Test Configuration

Frequency Range:

2400-2483.5 MHz

Band: | 2.4 GHz

Limit Clause(s):

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

C63.106.9.3
C63.1011.8.1

Test Method(s):

Additional Reference(s):

DUT Configuration

Mode:

iPA T1/4 DQPSK (4-DH5)

Duty Cycle (%):

Antenna Configuration:

SISO

DCCF (dB):

Active Port(s): | A (Core 0) Peak Antenna Gain (dBi):
Test Frequency 6 dB Bandwidth (MHz) Limit
(MHz) (kHz)
A B C D
2404 1.912 - 2500.0
2441 1.872 - >500.0
2476 1.872 - =2500.0

Table 17 - 6 dB Bandwidth Results

Test Frequency 99% Bandwidth (MHz) Limit

(MHz) (kHz)
A B C D

2404 2.352 - -

2441 2.344 - -

2476 2.344 - -
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Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 O Atten: 10 dB PNO: BestWide  #Avg Type: Voltage 234
R T Coupling: AC CorrCCorrRCal  Preamp: Off Gate: Off Avg|Hold: 30/30
Align: Partial Freq Ref: Int (S) IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN

|1 spectum Rer Lul Offset 22.56 OB AMkr2 2.352 MHz
| Scale/Div 10 dB

Ref Level 22.56 dBm -1.63 dB

JNWMMW’

{Center 2.404000 GHz

#Video BW 100 kHz Span 8.000 MHz|

[#Res BW 30 kHz #Sweep 1.00 s (1001 pts)
1 ] Sep 17, 202. [Fu ’'V'e
- t) (ﬂ - ? 4:04:01 PM ’:: L»ﬂ A%

Figure 65 - Core 0 (A) 2404 MHz (CH2) 99% Bandwidth

Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 O Atten: 10 dB PNO: BestWide  #Avg Type: Voltage 234
R T > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 30/30
\Align: Partial Freq Ref: Int (S) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
Pp— Ref Ll Offset 22.55 B AMkr4 1.912 MHz
|scale/Div 10 dB Ref Level 22.56 dBm 0.25 dB|

3 A A

#Video BW 300 kHz

Span 8.000 MHz|

#Sweep 1.00 s (1001 pts)
all Sep 17,2024
|| ?) 5

Figure 66 - Core 0 (A) 2404 MHz (CH2) 6 dB Bandwidth
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Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE

Coupling: AC
R T Align: Partial

| 1 Spectrum

{Scale/Div 10 dB

{Center 2.441000 GHz
[#Res BW 30 kHz

CRYs)

Input Z: 50 O Atten: 10 dB

CorrCCorrRCal  Preamp: Off Gate: Off

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

Ref Lvi Offset 22.58 dB

Ref Level 22.58 dBm

fmww\ww

#Video BW 100 kHz

? Sep 17, 202
H 4:07:45 PM

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

[12 34
M
PNNNNN

AMkr2 2.344 MHz|
-1.00 dB

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

RNy
L S SSP

Figure 67 - Core 0 (A) 2441 MHz (CH39) 99% Bandwidth

Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput: RF

Coupling: AC
R T \Align: Partial

| 1 Spectrum
| Scale/Div 10 dB

|center 2.441000 GHz
{#Res BW 100 kHz

Input Z: 50 O Atten: 10 dB

Corr CCorr RCal Preamp: Off Gate: Off

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

Ref Lvi Offset 22.58 dB
Ref Level 22.58 dBm

#Video BW 300 kHz

) Sep17,2024 |

H 4:08:22 PM

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

[1z224
M
PNNNNN

AMkr4 1.872 MHz|
0.06 dB|

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

Figure 68 - Core 0 (A) 2441 MHz (CH39) 6 dB Bandwidth
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Spectrum Analyzer 1
Swept SA

KEYSIGHT |nput: RE

Coupling: AC
R T Align: Partial

| 1 Spectrum

{Scale/Div 10 dB

{Center 2.476000 GHz
[#Res BW 30 kHz

CRYs)

Input Z: 50 O Atten: 10 dB

CorrCCorrRCal  Preamp: Off Gate: Off

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

Ref Lvi Offset 22.59 dB

Ref Level 22.59 dBm

#Video BW 100 kHz

? Sep 17, 202
H 4:11:16 PM

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

[12 34
M
PNNNNN

AMkr2 2.344 MHz|
-1.48 dB

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

RNy
L S SSP

Figure 69 - Core 0 (A) 2476 MHz (CH74) 99% Bandwidth

Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput: RF

Coupling: AC
R T \Align: Partial

| 1 Spectrum
| Scale/Div 10 dB

|center 2.476000 GHz
{#Res BW 100 kHz

Input Z: 50 O Atten: 10 dB

Corr CCorr RCal Preamp: Off Gate: Off

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

Ref Lvi Offset 22.59 dB
Ref Level 22.59 dBm

#Video BW 300 kHz

) Sep17,2024

H 4:11:53 PM

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

[1z224
M
PNNNNN

AMkr4 1.872 MHz|
-0.05dB

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

Figure 70 - Core 0 (A) 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-247 5.2 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): | A (Core 0) Peak Antenna Gain (dBi): | -
Test Frequency 6 dB Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
2404 1.020 - - - 2500.0
2441 0.930 - - - 2500.0
2476 0.675 - - - 2500.0

Table 19 - 6 dB Bandwidth Results

Test Frequency 99% Bandwidth (MHz) Limit

(MHz) (kHz)
A B C D

2404 4.710 - - - -

2441 4.710 - - - -

2476 4.710 - - - -

Table 20 - 99% Bandwidth Results
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Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 O Atten: 10 dB PNO: BestWide  #Avg Type: Voltage 234
R T Coupling: AC CorrCCorrRCal  Preamp: Off Gate: Off Avg|Hold: 30/30
Align: Partial Freq Ref: Int (S) IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN

|1 spectum Rer Lul Offset 22.56 OB AMKr2 4.710 MHz
| Scale/Div 10 dB

Ref Level 22.56 dBm

ISP P

-0.87 dB

{Center 2.404000 GHz

#Video BW 200 kHz Span 15.00 MHz|

[#Res BW 51 kHz #Sweep 1.00 s (1001 pts)
1 ] Sep 17, 202. [Fu ’'V'e
- t) (ﬂ - ? 4:14:43 PM ’:: L»ﬂ A%

Figure 71 - Core 0 (A) 2404 MHz (CH2) 99% Bandwidth

Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 O Atten: 10 dB PNO: BestWide  #Avg Type: Voltage 234
R T > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 30/30
\Align: Partial Freq Ref: Int (S) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
Pp— Ref Ll Offset 22.55 B AMkr4 1.020 MHz
|scale/Div 10 dB Ref Level 22.56 dBm -0.60 dB

R e e e s

#Video BW 300 kHz

Span 15.00 MHz|

#Sweep 1.00 s (1001 pts)
all Sep 17,2024
|| ?

Figure 72 - Core 0 (A) 2404 MHz (CH2) 6 dB Bandwidth
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Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 O Atten: 10 dB PNO: BestWide  #Avg Type: Voltage 234
R T Coupling: AC CorrCCorrRCal  Preamp: Off Gate: Off Avg|Hold: 30/30
Align: Partial Freq Ref: Int (S) IF Gain: Low Trig: Free Run

Sig Track: Off PNNNNN

|1 spectum Rer Lul Offset 22.58 OB AMKr2 4.710 MHz
| Scale/Div 10 dB

Ref Level 22.58 dBm
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{Center 2.441000 GHz

#Video BW 200 kHz Span 15.00 MHz|

[#Res BW 51 kHz #Sweep 1.00 s (1001 pts)
1 ] Sep 17, 202. [Fu ’'V'e
- t) (ﬂ - ? 4:18:37 PM ’:: L»ﬂ A%

Figure 73 - Core 0 (A) 2441 MHz (CH39) 99% Bandwidth

Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 O Atten: 10 dB PNO: BestWide  #Avg Type: Voltage 234
R T > Coupling: AC Corr CCorr RCal Preamp: Off Gate: Off Avg|Hold: 30/30
\Align: Partial Freq Ref: Int (S) IF Gain: Low Trig: Free Run
Sig Track: Off PNNNNN
| 1 Spectrum Ref Lvi Offset 22.58 dB
Scale/Div 10 dB Ref Level 22.58 dBm

|center 2.441000 GHz #Video BW 300 kHz
{#Res BW 100 kHz

Span 15.00 MHz|

#Sweep 1.00 s (1001 pts)
all Sep 17,2024
B/ M| ? R

Figure 74 - Core 0 (A) 2441 MHz (CH39) 6 dB Bandwidth
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