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Report Summary

11 Report Modification Record

1.2

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

12 December 2022

Introduction

Applicant

Manufacturer

Model Number(s)

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

Test Specification/Issue/Date

Order Number
Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Table 1

Apple Inc

Apple Inc

A2816

Q64HTFJ22X, H12J4GXMVX and V712HT2WFF
REV 1.0

22A12320r

4

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

0540246998
26-June-2022
10-November-2022

Taha Shafique, Thomas Randall, Thomas Biddlecombe,
Mohammad Malik and Elliot Callender

KDB 662911 D01 v02r01
ANSI C63.10 (2013)
ANSI C63.10 (2020)
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1.3 Brief Summary of Results

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 15E, ISED RSS-247 and ISED RSS-GEN is shown below.

Specification Clause
Section Test Description Result Comments/Base Standard
FCC Part 15E RSS-247 RSS-GEN

Configuration and Mode: NarrowBand
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

2.2 15.407 (a) 6.2 - Emission Bandwidth Pass

2.3 15.407 (a) 6.2 - Maximum Conducted Output Power Pass

2.4 15.407 (a) 6.2 - Maximum Conducted Power Spectral Density Pass

25 15.407 (b) 6.2 - Authorised Band Edges Pass

15.209 and . . .
2.6 15.407 (b) 6.2 6.13 and 8.9 Spurious Radiated Emissions Pass

COMMERCIAL-IN-CONFIDENCE

Table 2

Page 3 of 189




Document 75954420-07 Issue 01
COMMERCIAL-IN-CONFIDENCE |

1.4

1.4.1

14.2

143

15

Product Information

Technical Description

The equipment under test was an Apple desktop computer with Bluetooth® and IEEE 802.11
a/b/g/n/ac/ax Wi-Fi in the 2.4GHz, 5GHz and 6GHz bands.

Test Setup
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 core with the highest antenna
gain as Core 0 and Core 1 are identical but with unequal antenna gains.

Narrowband was supported in the following frequency bands:

US: 5162-5245 MHz
US and Canada: 5733-5844 MHz

The following modes were supported:

BT Core 0 (SISO) — iPA BDR/HDR and ePA HDR
BT Core 1 (SISO) — iPA BDR/EDR and ePA HDR
BT Core 0 + BT Core 1 (TxBF) —iPA BDR and HDR and ePA HDR

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.

Antenna Gain Table

Antenna Port Frequency Range (MHz) Peak Gain (dBi) Conducted Cable Loss (dB)
BT Core 0 5150 to 5250 0.15 1.20
5725 to 5850 0.88 1.30
BT Core 1 5150 to 5250 6.25 1.20
5725 to 5850 6.66 1.30
Table 3

Deviations from the Standard

No deviations from the applicable test standard were made during testing.
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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: A2816, Serial Number: H12J4GXMVX

0 | As supplied by the customer

Not Applicable

Not Applicable

Model: A2816, Serial Number: Q64HTFJ22X

0 | As supplied by the customer

Not Applicable

Not Applicable

Model: A2816, Serial Number: V712HT2WFF

0 | As supplied by the customer

Not Applicable

Not Applicable

Model: A2816, Serial Number: Q64HTFJ22X

0 | As supplied by the customer

Not Applicable

Not Applicable

COMMERCIAL-IN-CONFIDENCE

Table 4

Page 5 of 189




Document 75954420-07 Issue 01
COMMERCIAL-IN-CONFIDENCE |

1.7 Test Location

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

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: NarrowBand

Restricted Band Edges Taha Shafique and Thomas Randall | UKAS
Emission Bandwidth Thomas Biddlecombe UKAS
Maximum Conducted Output Power Thomas Biddlecombe UKAS
Maximum Conducted Power Spectral Density Thomas Biddlecombe UKAS
Authorised Band Edges Taha Shafigue and Thomas Randall | UKAS

Office Address:

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

Table 5

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

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: NarrowBand

Restricted Band Edges

Taha Shafique and Thomas Randall

Authorised Band Edges

Taha Shafiqgue and Thomas Randall

Spurious Radiated Emissions

Mohammad Malik and Elliot
Callender

UKAS

Office Address:

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

COMMERCIAL-IN-CONFIDENCE
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2

2.1
211

Test Details

Restricted Band Edges

Specification Reference

FCC 47 CFR Part 15E, Clause 15.205

ISED RSS-247, Clause 3.3

ISED RSS-GEN, Clause 8.10

Equipment Under Test and Modification State

A2816, S/N: Q64HTFJ22X - Modification State O
A2816, S/N: V712HT2WFF - Modification State O

Date of Test
26-June-2022 to 26-October-2022
Test Method

The test was performed in accordance with ANSI C63.10, clause 6.10.5.
As per ANSI C63.10 clause 6.10.5.2, this testing was performed with frequency hopping turned off.

Restricted Band Edge measurements were performed with the device operating in SISO and MIMO
TxBF modes supported by the device.

The measurements displayed within this report have been limited to those modes which have been
shown to be worst case.

Further measurements are held on file by TUV SUD and are available if required.
Environmental Conditions

Ambient Temperature 22.3-25.0°C
Relative Humidity 54.2 - 58.8 %
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2.1.6 Test Results

Narrow Band

iPA - SISO
Mode Modulation Core Packet Tx Band Edge Peak Level Average
Type Frequency Frequency (dBuv/m) Level
(MHz) (MHz) (dBpv/m)
Static GFSK 1 DH5 5162 5150 55.14 43.18
Static m/4 DQPSK | 1 4-DH5 5162 5150 54.83 42.86
Static m4 DQPSK | 1 8-DH5 5162 5150 54.95 42.98
Static GFSK 1 DH5 5245 5350 56.46 44.42
Static 4 DQPSK | 1 4-DH5 5245 5350 56.55 44.33
Static m/4 DQPSK | 1 8-DH5 5245 5350 56.71 44.31

Table 7 - Restricted Band Edge Results

140, Rel 1300 Bjm Attenuation 10 dB
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 5150.000 MHz 5342 dBuV/m — PeakTrace

130— Marker 2 5148.110 MHz 55.14 dBuV/m :
Marker 3 5150.000 MHz 43.17 dBuV/m — g;.mgp Limit
120~ Marker 4 5148.080 MHz 43.18 dBuV/m
10— N
100
30—
80—
\
i 10
70| / i
[ |
{
4 | Y
50 A Yy
v 4 " L S AT PRTE ‘,.&..‘\-.h'ﬂ-“"")"
[ T T TTY T L P S Pyt e W o u
—1 ——
404
T T 1
Start 5135.0 Mz Center 5150.0 Mz Stop 5165.0 Mz
REW 1 MHz VEW 3 MHz Sweep 1.010 ms {1001 pis)

Figure 1 - Static - GFSK/DH5 - 5162 MHz - Band Edge Frequency 5150 MHz
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Ref 124.0 dBuVjm
Filter BW -3 dB

Marker 1 5150.000 MHz 52.69 dBuV/m
130 Marker 2 5141.660 MHz 54.83 dBuV/m
Marker 3 5150.000 MHz 42.76 dBuV/m
120—| Marker 4 5149.910 MHz 42.86 dBuV/m

40—

100—

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

: k3 e
I A AL AP e A g S o o et i T R A, P A e

-

30

Start 5135.0 MHz
RBW 1 MHz

T
Center 5150.0 MHz
VBW 3 MHz

T 1
Stop 5165.0 MHz
Sweep 1.010 ms (1001 pis)

Figure 2 - Static - /4 DQPSK/4-DH5 - 5162 MHz - Band Edge Frequency 5150

Ref 123.0 dBuVjm

Attenuation 10 d&

40 Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 5150.000 MHz 54.19 dBuV/m — Pesk Trace
130 Marker 2 5135.510 MHz 54.95 dBuV/m — hverage (RMS)
— PeakLimit
Marker 3 5150.000 MHz 42.92 dBuV/m — hwerage Limit
120{ Marker 4 5149.910 MHz 42.98 dBuV/m
10|
100—| /MN\
/ N
%0 \
30
70—
/]
50— /
!
4 N M 4 POVTER |
(X BN 8 e VW T R S L Y T WEXCT e  B SR r ]
50|
-
40
30 T T T T 1
Start5135.0 Mz Center 5150.0 Mz Stop 5165.0 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts

MHz

Figure 3 - Static - m/4 DQPSK/8-DH5 - 5162 MHz - Band Edge Frequency 5150 MHz
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Ref 131.0 dBuVjm

07 i 8w -3 d8
Marker 1 5350.000 MHz 54.23 dBuV/m
130 Marker 2 5409.180 MHz 56.46 dBuV/m
Marker 3 5350.000 MHz 43.88 dBuV/m
120—| Marker 4 5459.560 MHz 44.42 dBuV/m
110 .‘]
100
90
80

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

At
W PR

Lo Attty g o

\ s NI e er) et o Pty
Ty A At i g
50—
\ 4
"
40
30 T T T T 1
Start 5240.0 MHz Center 5350.0 MHz Stop 5460.0 MHz
RBW 1 MHz VBW 3 MHz

Sweep 1.010 ms (1001 pis)

Figure 4 - Static - GFSK/DH5 - 5245 MHz - Band Edge Freq

uency 5350 MH

N

Ref 125.0 dBuVjm

07 it W -3 d8
Marker 1 5350.000 MHz 54.31 dBuV/m
130 Marker 2 5445.920 MHz 56.55 dBuV/m
Marker 3 5350.000 MHz 43.68 dBuV/m
120{ Marker 4 5421.500 MHz 44.33 dBuV/m
10|
100 i
%0
30

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

— Average Limit

| " 1
T el

| AURPOR PPN WPy 1 S S N 11
e T

st st sl

40

30 T T T T 1
Start 5240.0 MHz Center 5350.0 MHz Stop 5460.0 MHz
RBW 1 MHz VBW 3 MHz

Sweep 1.010 ms (1001 pis]

Figure 5 - Static - /4 DQPSK/4-DH5 - 5245 MHz - Band Edge F
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Ref 124.0 dBuVjm

40— Attenuation 10 d&
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 5350.000 MHz 54.06 dBuV/m — PeskTrace

130 Marker 2 5365.180 MHz 56.71 dBuV/m - I':"“E”[J_“"‘S-

—— Peak Limit
Marker 3 5350.000 MHz 43.75 dBuV/m

— Average Limit

120 Marker 4 5430.960 MHz 44.31 dBuV/m

100

Jod-
Tn—l J
‘ I
60— 2
m
‘:—,:Jr S U TV UMD WP Yo 8 T e s Mo At e Lol e il
T ol Sl i i o v Al
50| !
| 4
\ i N
40|
30 T T T T 1
Start 5240.0 MHz Center 5350.0 MHz Stop 5460.0 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 6 - Static - m/4 DQPSK/8-DH5 - 5245 MHz - Band Edge Frequency 5350 MHz
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iPA - TXBF
Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static GFSK 0-1 DH5 5162 5150 52.03 39.99
Static m/4 DQPSK | 0-1 4-DH5 5162 5150 51.71 39.94
Static m/4 DQPSK | 0-1 8-DH5 5162 5150 52.14 40.38
Static GFSK 0-1 DH5 5245 5350 52.21 40.53
Static m/4 DQPSK | 0-1 4-DH5 5245 5350 52.26 40.55
Static m/4 DQPSK | 0-1 8-DH5 5245 5350 52.52 40.62

Table 8 - Restricted Band Edge Results

140 Ref1320 dBul/m Attenuation 5 8
Filter BW 3 cB Sweep Count 5000 (pk) /5000 (rms)
Marker 1 5150.000 MHz 49.97 dBuV/m — PeakTrace

130 Marker 2 5141.720 MHz 52.03 dBuV/m = iuyerage (RMS)

—— Peak Limit
Marker 3 5150.000 MHz 39.93 dBuV/m — hwerage Limit

120 Marker 4 5149.700 MHz 39.99 dBuV/m

0 /{«Aﬁ-j\

100

20— / \

I 1
I \
80— I W
fl 1
| |
I |
70 / 1\
/ \
/] |\
60| ¥ i ’\,‘
2 - l\g""
Agred®
50—t ~n.mL/meM-.ar..“frw,r,\,'Jm\s.4‘-%w-M-imﬁAm\"uthM.«twﬂ-wJ"v“*f*"#"‘““’*’""“'\w hind
! %
43 g
40 .‘_..ﬂ._u-u——/v—”*/
30 T T T T 1
Stri 51350 MHz Center 51500 MHz Stop 5165.0 MHz
REW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts]

Figure 7 - Static - GFSK/DH5 - 5162 MHz - Band Edge Frequency 5150 MHz
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Ref 124.0 dBuVjm Attenuation 5 dB
40 Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 5150.000 MHz 49.93 dBuV/m — PeskTrace
130 Marker 2 5138.000 MHz 51.71 dBuV/m - :"“E”[J_”"‘S-
— Peak Limit
Marker 3 5150.000 MHz 39.92 dBuV/m — bt

120~ Marker 4 5149.880 MHz 39.94 dBuV/m

100—

2 e
TS RTINS, SPTR U I NOAY RPOE OO ST PUOEY PTG W e e e

4

4
30 T T T T 1
Start 5135.0 MHz Center 5150.0 MHz Stop 5165.0 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 8 - Static - m/4 DQPSK/4-DH5 - 5162 MHz - Band Edge Frequency 5150 MHz

140 — Ref 124.0 dBuVjm Aftenuation 5 dB
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 {rms)
Marker 1 5150.000 MHz 50.69 dBuV/m  PeskTrace

130 Marker 2 5149.850 MHz 5214 dBuV/m = ?"‘”“Sﬂ“"‘i

—— Peak Limit
Marker 3 5150.000 MHz 40.25 dBuV/m —— huerage Limit

120 Marker 4 5149.880 MHz 40.38 dBuV/m

100—

, 4
A

\ L AN ]

50— A b g b ety \m.\-unw‘mlmw el /

40|

30 T T T T 1
Start5135.0 MHz Center 5150.0 MHz Stop 5165.0 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts]

Figure 9 - Static - /4 DQPSKI/8-DH5 - 5162 MHz - Band Edge Frequency 5150 MHz
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1ap_ Ref 1320 dBujm Attenuation 5 d8
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 5350.000 MHz 50.13 dBuV/m Dok Trace
130 Marker 2 5407.420 MHz 52.21 dBuV/m — huerage (RMS)
— Peak Limit
Marker 3 5350.000 MHz 40.09 dBuV/m — fuerage Limit
120—| Marker 4 5364.960 MHz 40.53 dBuV/m
i
10—}
100
90
80
= .
||
0 |
I
[P 2
so—d || "Wd»‘«w.,u.\‘kummmf,;w._Au-m.s.,,.u,;,,m,ﬂu»f.,».zmwm«\,rm1+"sLw‘.’—".«f.r\MW»-»'w‘MV~.-va.'.ru,»~,MJM»M«W-'JJ\\W».W‘«%Ww'w
4 : + »
30 T T T T 1
Start5240.0 Mz Center 5350.0 Mz Stop 54600 Mz
REW 1 Mz VB 3 Mz Sweep 1.010 ms (1001 pts)

Figure 10 - Static - GFSK/DHS5 - 5245 MHz - Band Edge Frequency 5350 MHz

140— Ref 124.0 dBuV/m

Attznuation 5 dB
Filter BW -3 dB Sweep Count 5000 (pk) /5000 (rms)
Marker 1 5350.000 MHz 50.48 dBuV/m — PeskTrace
130 Marker 2 5352420 MHz 5226 dBuV/m = ?"E’ﬂgﬁﬁ“"‘sl
—— Peak Limit
Marker 3 5350.000 MHz 40.22 dBuV/m — Awerage Limit
120 Marker 4 5380.140 MHz 40.55 dBuV/m
110
N
100— '.fg\
|
= 2
50— | | rlenetApartmeattlerm ke ettt aeb b S AU Pttt o ettt
|\ 3 ’
20— : » .
30 T T T T 1
Start5240.0 MHz Center 5350.0 MHz Stop 5460.0 MHz
REW 1 MHz

VBW 3 MHz

Sweep 1.010 ms (1001 pts]

Figure 11 - Static - /4 DQPSK/4-DH5 - 5245 MHz - Band Edge Frequency 5350 MHz
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14p— Ref 1220 dBujm Attenuation 5 &
Filter BW -3 dB Sweep Count 5000 (pk) / 5000 (rms)
Marker 1 5350.000 MHz 49.70 dBuV/m — PeakTrace
130 Marker 2 5456.040 MHz 52.52 dBuV/m — huerage (RMS)
— Peak Limit
Marker 3 5350.000 MHz 40.32 dBuV/m — Average Limit
120{ Marker 4 5376.840 MHz 40.62 dBuV/m
110+
10 [
[ |
il
wdl |
I
I |
ol |
L1
oL
| |
m—l ‘
50— I
o
m 2
I il
50— | “h‘“‘wﬂ‘v‘w(“mmlw'ﬂn‘wwwm/ﬂ,’n.rw|\—"*1n‘-"ru)M.f'M’.JVw'L-W4‘J"4."!‘-"'-"‘»‘«\f‘wl‘J’\""JA‘u‘-‘""’""‘~"‘Mﬂ"#‘J‘-""}WJI*‘M"»-"J‘JJN\J"\M‘M.‘AM\VM n
I | 1
40| — +
30 T T T 1
Start 52400 MHz Center 53500 Mz Stop 5460.0 MHz
REW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 12 - Static - /4 DQPSK/8-DH5 - 5245 MHz - Band Edge Frequency 5350 MHz
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ePA - SISO
Mode Modulation | Core Packet TX Band Edge | Peak Level | Average
Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)
Static /4 DQPSK | 1 4-DH5 5162 5150 56.06 44.00
Static m/4 DQPSK | 1 8-DH5 5162 5150 56.05 44.74
Static /4 DQPSK | 1 4-DH5 5245 5350 56.26 4451
Static m/4 DQPSK | 1 8-DH5 5245 5350 57.19 44.48
Table 9 - Restricted Band Edge Results
Mo Sweep Count s
Marker 1 5150.000 MHz 53.87 dBuV/m — Pesk Trace
130~ Marker 2 5149.940 MHz 56.06 dBuV/m - ‘:\"E”L‘J_“ :"‘53
Marker 3 5150000 MHz 43.95 dBuV/m _ tenboetin
120 Marker 4 5149.970 MHz 44.00 dBuV/m
110 / AN \
100—
90—
a0 f \
{ |\
o .,-‘:_5 !
A
60— 3 ,'“ !
= f;‘ﬁ‘v RSP PO W TR P T Lo, .% ol Aol %f\l_‘-v\\«m‘fr\)“‘i,‘."}{r‘#’
! %
——
20 1
30 T T T 1
Start 5135.0 MHz Center 5150.0 MHz Stop 5165.0 MHz
RBW 1 MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 13 - Static - /4 DQPSK/4-DH5 - 5162 MHz - Band Edge Frequency 5150 MHz
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Attenuation 10 d&
Sweep Count 5000 (pk) / 5000 (rms)
— Peak Trace
— Average (RMS)
—— Peak Limit

— Average Limit

P

rar 7
2oV
TIPS TN VT o ascinll Pl

140, ReF1340.dBjm
Filter BW -3 dB
Marker 1 5150.000 MHz 55.24 dBuV/m
130 Marker 2 5149.460 MHz 56.05 dBuV/m
Marker 3 5150.000 MHz 44.74 dBuV/m
120
10|
100—|
%0
30
70—
50—
ST 1Lr Eathort oyl oo, 4
40
20 }
Start 5135.0 Mz
RBW 1 MHz

T T
Center 5150.0 MHz
VBW 3 MHz
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Figure 14 - Static - /4 DQPSK/8-DH5 - 5162 MHz - Band Edge Frequency 5150 MHz
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Figure 15 - Static - /4 DQPSK/4-DH5 - 5245 MHz - Band Edge Frequency 5350 MHz
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Figure 16 - Static - /4 DQPSK/8-DH5 - 5245 MHz - Band Edge Frequency 5350 MHz
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ePA - TXBFE

Mode Modulation | Core Packet TX Band Edge | Peak Level | Average

Type Frequency Frequency (dBpv/m) Level
(MHz) (MHz) (dBuv/m)

Static m/4 DQPSK | 0-1 4-DH5 5162 5150 52.23 40.46

Static m/4 DQPSK | 0-1 8-DH5 5162 5150 53.21 41.45

Static m/4 DQPSK | 0-1 4-DH5 5245 5350 53.58 40.82

Static m/4 DQPSK | 0-1 8-DH5 5245 5350 53.03 40.81

Table 10 - Restricted Band Edge Results
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Fiter BW -3 8 Sweep Count 5000 (pk) / 5000 {rms)
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Figure 17 - Static - /4 DQPSK/4-DH5 - 5162 MHz - Band Edge Frequency 5150 MHz
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Figure 18 - Static - /4 DQPSK/8-DH5 - 5162 MHz - Band Edge Frequency 5150 MHz
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Figure 19 - Static - /4 DQPSK/4-DH5 - 5245 MHz - Band Edge Frequency 5350 MHz
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Figure 20 - Static - /4 DQPSK/8-DH5 - 5245 MHz - Band Edge Frequency 5350 MHz

ECC 47 CER Part 15, Limit Clause 15.205 and ISED RSS-GEN Limit Clause 8.10

Peak (dBuV/m) Average (dBuV/m)
Restricted Bands of Operation 74 54

Table 11 - Restricted Band Edge Limit Table
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2.1.7

Test Location and Test Equipment Used

This test was carried out in EMC Chamber 5 and RF Chamber 15.

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
Screened Room (5) Rainford Rainford 1545 36 15-Apr-2024
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Mast Controller Maturo Gmbh NCD 4810 - TU
Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811 - TU
Antenna (DRG 1-
10.5GHz) Schwarzbeck BBHA9120B 4848 12 28-May-2023
Preamplifier (30dB 1GHz | o\ o 7beck BBV 9718 C 5261 |12 08-Apr-2023
to 18GHz)
Attenuator 5W 10dB DC- AT40A-4041-D18-
18GHz Aaren 10 5492 12 11-Apr-2023
MWX221-
Cable (SMA to SMA 1m) Junkosha 01000AMSAMS/A 5513 12 12-Apr-2023
MWX221-
Cable (SMA to SMA, 2 m) | Junkosha 02000AMSAMS/A 5517 12 12-Apr-2023
EMI Test Receiver Rohde & Schwarz ESW44 5911 12 24-Feb-2023
1500W (300V 12A) AC iTech IT7324 5956 - O/P Mon
Power Supply
5m Semi-Anechoic .
Chamber (Dual-Axis) Albatross Projects RF Chamber 15 5963 36 28-Apr-2025
Compact Antenna Mast Maturo Gmbh CAM4.0-P 5964 - TU
Tilt Antenna Mast Maturo Gmbh BAMA4.5-P 5967 - TU
MWX221-
Cable (SMA to SMA 1m) Junkosha 01000AMSAMS/A 5996 12 06-Jun-2023
MWX221-
Cable (SMA to SMA 1m) Junkosha 01000AMSAMS/A 6007 12 06-Jun-2023
Cable (SMA to SMA MWX221-
6.5m) Junkosha 06500AMSAMS/B 6014 12 07-Jun-2023
g‘:;) Antenna (1-10 Schwarzbeck BBHA9120B 6140 |12 21-Jun-2023
Digital Multimeter Fluke 115 6147 12 16-Jun-2023
Humidity & Temperature | o o o monents 1364 6150 |12 17-Jun-2023
meter
SAC Switch Unit TUV SUD SSU003 6191 12 15-Jul-2023
Table 12

TU — Traceability Unscheduled
O/P Mon — Output Monitored using calibrated equipment
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2.2
2.21

2.2.2

223

224

225

Emission Bandwidth
Specification Reference

FCC 47 CFR Part 15E, Clause 15.407 (a)
ISED RSS-247, Clause 6.2

Equipment Under Test and Modification State
A2816, S/N: H12J4GXMVX - Modification State 0
Date of Test

25-October-2022 to 10-November-2022

Test Method

The test was performed in accordance with ANSI C63.10, clause 12.5.1 and 12.5.2 and ISED RSS-
GEN, clause 4.6.1 and 4.6.2.

For modes of operation using multiple cores, measurements were made on each core but only the
worst case results are reported. Worst case was considered as the narrowest results for 6 dB
bandwidth and the widest result for 26 dB bandwidth and 99% occupied bandwidth.

Environmental Conditions

Ambient Temperature  22.8 - 23.3 °C
Relative Humidity 44.7 - 49.8 %
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Narrow Band
Test Configuration
Frequency Range: | 5.150-5.250 GHz Band: | U-NII-1
Limit Clause(s): | - Test Method(s): | C63.10 6.9.3
C63.10 12.5.1

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 26 dB Bandwidth (MHz) Limit
(MHz) (kHz)
A B C
5162 - 2.776 - 2500.0
5204 - 2.768 - 2500.0
5245 - 2.768 - 2500.0
Table 13 - 26 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) (kHz)
A B C
5162 - 2.336 - -
5204 - 2.328 - -
5245 - 2.328 - -

COMMERCIAL-IN-CONFIDENCE
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Figure 22 - Core 1 (B) 5204 MHz (CH54) 26 dB and 99% Bandwidth
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Figure 23 - Core 1 (B) 5245 MHz (CH95) 26 dB and 99% Bandwidth
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Test Configuration
Frequency Range: | 5.150-5.250 GHz Band: | U-NII-1
Limit Clause(s): | - Test Method(s): | C63.10 6.9.3
C63.1012.5.1
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 26 dB Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
5162 - 5.325 - - 2500.0
5204 - 5.325 - - 2500.0
5245 - 5.310 - - 2500.0
Table 15 - 26 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
5162 - 4.635 - - -
5204 - 4.650 - - -
5245 - 4.635 - - -

Table 16 - 99% Bandwidth Results
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Figure 25 - Core 1 (B) 5204 MHz (CH54) 26 dB and 99% Bandwidth
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Figure 26 - Core 1 (B) 5245 MHz (CH95) 26 dB and 99% Bandwidth
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Test Configuration
Frequency Range: | 5.150-5.250 GHz Band: | U-NII-1
Limit Clause(s): | - Test Method(s): | C63.10 6.9.3
C63.1012.5.1
Additional Reference(s): | -
DUT Configuration
Mode: | ePA /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 26 dB Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
5162 2.776 2.776 - - 2500.0
5204 2.776 2.760 - - 2500.0
5245 2.768 2.760 - - 2500.0
Table 17 - 26 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
5162 2.328 2.336 - - -
5204 2.336 2.336 - - -
5245 2.336 2.336 - - -

Table 18 - 99% Bandwidth Results
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Figure 28 - Core 1 (B) 5162 MHz (CH12) 26 dB and 99% Bandwidth
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Figure 30 - Core 1 (B) 5204 MHz (CH54) 26 dB and 99% Bandwidth
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Figure 32 - Core 1 (B) 5245 MHz (CH95) 26 dB and 99% Bandwidth
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Test Configuration
Frequency Range: | 5.150-5.250 GHz Band: | U-NII-1
Limit Clause(s): | - Test Method(s): | C63.10 6.9.3
C63.1012.5.1
Additional Reference(s): | -
DUT Configuration
Mode: | ePA m/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 26 dB Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
5162 5.310 5.325 - - 2500.0
5204 5.310 5.325 - - 2500.0
5245 5.310 5.325 - - 2500.0
Table 19 - 26 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) A 5 c b (kHz)
5162 4.635 4.635 - - -
5204 4.635 4.635 - - -
5245 4.620 4.635 - - -

Table 20 - 99% Bandwidth Results
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Figure 34 - Core 1 (B) 5162 MHz (CH12) 26 dB and 99% Bandwidth
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Figure 36 - Core 1 (B) 5204 MHz (CH54) 26 dB and 99% Bandwidth
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Figure 38 - Core 1 (B) 5245 MHz (CH95) 26 dB and 99% Bandwidth
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Test Configuration

Frequency Range:

5.725-5.850 GHz

Band:

U-NII-3

Limit Clause(s):

15.407(e)
RSS-247 6.2.4.1

Test Method(s):

C63.10 6.9.3
789033 D02 v02r01 11.C.2.

Additional Reference(s):

DUT Configuration

Mode: | ePA m/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
5733 - 1.896 - - 2500.0
5789 - 1.896 - - 2500.0
5844 - 1.896 - - 2500.0
Table 21 - 6 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) (kHz)
A B C D
5733 - 2.336 - - -
5789 - 2.328 - - -
5844 - 2.328 - - -
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Table 22 - 99% Bandwidth Results
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Figure 39 - Core 1 (B) 5733 MHz (CH8) 99% Bandwidth
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Figure 40 - Core 1 (B) 5733 MHz (CH8) 6 dB Bandwidth
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Figure 41 - Core 1 (B) 5789 MHz (CH64) 99% Bandwidth
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Figure 42 - Core 1 (B) 5789 MHz (CH64) 6 dB Bandwidth
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Figure 43 - Core 1 (B) 5844 MHz (CH119) 99% Bandwidth
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Figure 44 - Core 1 (B) 5844 MHz (CH119) 6 dB Bandwidth
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Test Configuration

Frequency Range:

5.725-5.850 GHz

Band:

U-NII-3

Limit Clause(s):

15.407(e)
RSS-247 6.2.4.1

Test Method(s):

C63.10 6.9.3
789033 D02 v02r01 11.C.2.

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) (kHz)
A B C D
5733 - 1.005 - - >500.0
5789 - 1.005 - - 2500.0
5844 - 1.005 - - >500.0
Table 23 - 6 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) (kHz)
A B C D
5733 - 4.620 - - -
5789 - 4.620 - - -
5844 - 4.620 - - -
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Table 24 - 99% Bandwidth Results
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Figure 45 - Core 1 (B) 5733 MHz (CH8) 99% Bandwidth
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Figure 46 - Core 1 (B) 5733 MHz (CH8) 6 dB Bandwidth
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Figure 47 - Core 1 (B) 5789 MHz (CH64) 99% Bandwidth
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Figure 48 - Core 1 (B) 5789 MHz (CH64) 6 dB Bandwidth
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Figure 49 - Core 1 (B) 5844 MHz (CH119) 99% Bandwidth
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Figure 50 - Core 1 (B) 5844 MHz (CH119) 6 dB Bandwidth
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Test Configuration

Frequency Range:

5.725-5.850 GHz

Band:

U-NII-3

Limit Clause(s):

15.407(e)
RSS-247 6.2.4.1

Test Method(s):

C63.10 6.9.3
789033 D02 v02r01 11.C.2.

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

5733 1.896 1.896 - - >500.0

5789 1.896 1.888 - - 2500.0

5844 1.896 1.896 - - >500.0

Table 25 - 6 dB Bandwidth Results

Test Frequency 99% Bandwidth (MHz) Limit

(MHz) (kHz)
A B C D

5733 2.328 2.336 - - -

5789 2.328 2.336 - - -

5844 2.336 2.336 - - -
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Figure 51 - Core 0 (A) 5733 MHz (CH8) 99% Bandwidth
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Figure 52 - Core 0 (A) 5733 MHz (CH8) 6 dB Bandwidth
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Figure 53 - Core 1 (B) 5733 MHz (CH8) 99% Bandwidth
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Figure 54 - Core 1 (B) 5733 MHz (CH8) 6 dB Bandwidth
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Figure 55 - Core 0 (A) 5789 MHz (CH64) 99% Bandwidth
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Figure 56 - Core 0 (A) 5789 MHz (CH64) 6 dB Bandwidth
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Figure 57 - Core 1 (B) 5789 MHz (CH64) 99% Bandwidth
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Figure 58 - Core 1 (B) 5789 MHz (CH64) 6 dB Bandwidth
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Figure 59 - Core 0 (A) 5844 MHz (CH119) 99% Bandwidth
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Figure 60 - Core 0 (A) 5844 MHz (CH119) 6 dB Bandwidth
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Figure 61 - Core 1 (B) 5844 MHz (CH119) 99% Bandwidth
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Figure 62 - Core 1 (B) 5844 MHz (CH119) 6 dB Bandwidth
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Test Configuration

Frequency Range:

5.725-5.850 GHz

Band:

U-NII-3

Limit Clause(s):

15.407(e)
RSS-247 6.2.4.1

Test Method(s):

C63.10 6.9.3
789033 D02 v02r01 11.C.2.

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

5733 1.020 1.020 - - >500.0

5789 1.020 1.005 - - 2500.0

5844 1.020 1.020 - - >500.0

Table 27 - 6 dB Bandwidth Results

Test Frequency 99% Bandwidth (MHz) Limit

(MHz) (kHz)
A B C D

5733 4.635 4.635 - - -

5789 4.635 4.635 - - -

5844 4.635 4.635 - - -
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Figure 63 - Core 0 (A) 5733 MHz (CH8) 99% Bandwidth
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Figure 64 - Core 0 (A) 5733 MHz (CH8) 6 dB Bandwidth
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Figure 65 - Core 1 (B) 5733 MHz (CH8) 99% Bandwidth
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Figure 66 - Core 1 (B) 5733 MHz (CH8) 6 dB Bandwidth
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Figure 67 - Core 0 (A) 5789 MHz (CH64) 99% Bandwidth
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Figure 68 - Core 0 (A) 5789 MHz (CH64) 6 dB Bandwidth
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Figure 69 - Core 1 (B) 5789 MHz (CH64) 99% Bandwidth
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Figure 70 - Core 1 (B) 5789 MHz (CH64) 6 dB Bandwidth
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Figure 71 - Core 0 (A) 5844 MHz (CH119) 99% Bandwidth
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Figure 72 - Core 0 (A) 5844 MHz (CH119) 6 dB Bandwidth
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Figure 73 - Core 1 (B) 5844 MHz (CH119) 99% Bandwidth
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Figure 74 - Core 1 (B) 5844 MHz (CH119) 6 dB Bandwidth
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Test Configuration
Frequency Range: | 5.150-5.250 GHz Band: | U-NII-1
Limit Clause(s): | - Test Method(s): | C63.10 6.9.3
C63.1012.5.1

Additional Reference(s):

DUT Configuration

Mode: | iPA GFSK (DH5) Duty Cycle (%): | -
Antenna Configuration: | SISO DCCF (dB): | -
Active Port(s): | B (Core 1) Peak Antenna Gain (dBi): | -

Test Frequency 26 dB Bandwidth (MHz) Limit
(MHz) A 5 c (kHz)
5162 - 1.248 - =2500.0
5204 - 1.248 - 2500.0
5245 - 1.248 - 2500.0
Table 29 - 26 dB Bandwidth Results
Test Frequency 99% Bandwidth (MHz) Limit
(MHz) A 5 c (kHz)
5162 - 0.992 - -
5204 - 0.992 - -
5245 - 0.992 - -

Table 30 - 99% Bandwidth Results
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Figure 76 - Core 1 (B) 5204 MHz (CH54) 26 dB and 99% Bandwidth
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Figure 77 - Core 1 (B) 5245 MHz (CH95) 26 dB and 99% Bandwidth
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