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1.1

1.2

Report Summary

Report Modification Record

Alterations and additions to this report will be issued to the holders of each copy in the form of a

complete document.

Issue Description of Change

Date of Issue

1 First Issue

14 February 2020

Introduction

Applicant

Manufacturer

Model Number(s)

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

Test Specification/Issue/Date

Order Number
Date

Date of Receipt of EUT
Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Table 1

Apple Inc

Apple Inc

A2179

C02ZG009P09V, C02ZGOOAPOCR and C02ZG00CP0OC9
REV1.0

19C4 and 19D2013

3

FCC 47 CFR Part 15C: 2018
ISEDC RSS-247, Issue 2 (2017-02)
ISEDC RSS-GEN: Issue 5 (04-2018) + Al (03-2019)

0540187743
18-December-2019

02-October 2019
19-November-2019
31-January-2020

Mehadi Choudhury and Ahmad Javid, Mohammad Malik,
Jay Balendrarajah, Cristian Onaca, Mohamud Mohamud,
Faisal Malyar

ANSI C63.10 (2013)
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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, ISEDC RSS-247 and ISEDC 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 - LE1IM

ANSI C63.10 (2013)

2.1 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
15.247 L .
2.3 @Q) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
15.247 (d) . . -
2.4 and 15.205 5.5 6.13 Spurious Radiated Emissions Pass ANSI C63.10 (2013)
25 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)
2.6 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)

Configuration and Mode: 2.4 GHz Bluetooth - LE2M

ANSI C63.10 (2013)

21 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass

2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
15.247 . .

2.3 @0Q) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)

25 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)

2.6 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)
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Specification Clause
Section Test Description Result Comments/Base Standard
Part 15C RSS-247 RSS-GEN

Configuration and Mode: 2.4 GHz Bluetooth - HDR4 iPA

ANSI C63.10 (2013)

2.1 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass

2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
15.247 L .

2.3 @Q) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)

25 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)

2.6 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)

Configuration and Mode: 2.4 GHz Bluetooth - HDR4 ePA

ANSI C63.10 (2013)

21 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass

2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
15.247 L .

2.3 @) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)

25 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)

2.6 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)
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Specification Clause
Section Test Description Result Comments/Base Standard
Part 15C RSS-247 RSS-GEN

Configuration and Mode: 2.4 GHz Bluetooth - HDR8 iPA

2.1 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
2.3 1(;%;‘)7 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
25 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)
2.6 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)

Configuration and Mode: 2.4 GHz Bluetooth - HDR8 ePA

2.1 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
15.247 L .
2.3 @) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
25 15.247 (d) 55 - Authorised Band Edges Pass ANSI C63.10 (2013)
2.6 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)
Table 2
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1.4

1.4.1

14.2

15

1.6

Product Information

Technical Description

&

The Equipment Under Test (EUT) was a laptop computer with Bluetooth, Bluetooth Low Energy

and 802.11 a/b/g/n/ac capabilities in the 2.4 GHz and 5 GHz bands

Antenna Gain Table (BT, Core 0)

Frequency (MHz) Peak Gain (dBi) Conducted Cable Loss (dB)

2400 - 2480 1.92 1.0

Table 3

Deviations from the Standard

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

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: A2289, Serial Number: C02ZG00CP0C9

1 | Firmware modified to test TxBF. | Philip Harrison

| 03-January-2020

Model: A2289, Serial Number: C02ZG009P09V

0 | As supplied by the customer | Not Applicable

| Not Applicable

Model: A2289, Serial Number: C02ZGOOAPOCR

0 | As supplied by the customer | Not Applicable

| Not Applicable

Table 4

COMMERCIAL-IN-CONFIDENCE
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1.7

Test Location

TUV SUD conducted the following tests at our Fareham Test Laboratory.

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: 2.4 GHz Bluetooth - LEIM

Mohamud Mohamud, Faisal Malyar

Maximum Conducted Output Power Mehadi Choudhury UKAS
Emission Bandwidth Mehadi Choudhury UKAS
Spurious Radiated Emissions Steven White UKAS
Power Spectral Density Mehadi Choudhury UKAS
Ahmad Javid, Mohammad Malik,
Authorised Band Edges Jay Balendrarajah, Cristian Onaca, UKAS
Mohamud Mohamud, Faisal Malyar
Ahmad Javid, Mohammad Malik,
Restricted Band Edges Jay Balendrarajah, Cristian Onaca, UKAS
Mohamud Mohamud, Faisal Malyar
Configuration and Mode: 2.4 GHz Bluetooth - LE2M
Maximum Conducted Output Power Mehadi Choudhury UKAS
Emission Bandwidth Mehadi Choudhury UKAS
Power Spectral Density Mehadi Choudhury UKAS
Ahmad Javid, Mohammad Malik,
Authorised Band Edges Jay Balendrarajah, Cristian Onaca, UKAS
Mohamud Mohamud, Faisal Malyar
Ahmad Javid, Mohammad Malik,
Restricted Band Edges Jay Balendrarajah, Cristian Onaca, UKAS
Mohamud Mohamud, Faisal Malyar
Configuration and Mode: 2.4 GHz Bluetooth - HDR4 iPA
Maximum Conducted Output Power Mehadi Choudhury UKAS
Power Spectral Density Mehadi Choudhury UKAS
Emission Bandwidth Mehadi Choudhury UKAS
Ahmad Javid, Mohammad Malik,
Authorised Band Edges Jay Balendrarajah, Cristian Onaca, UKAS
Mohamud Mohamud, Faisal Malyar
Ahmad Javid, Mohammad Malik,
Restricted Band Edges Jay Balendrarajah, Cristian Onaca, UKAS
Mohamud Mohamud, Faisal Malyar
Configuration and Mode: 2.4 GHz Bluetooth - HDR4 ePA
Maximum Conducted Output Power Mehadi Choudhury UKAS
Power Spectral Density Mehadi Choudhury UKAS
Emission Bandwidth Mehadi Choudhury UKAS
Ahmad Javid, Mohammad Malik,
Authorised Band Edges Jay Balendrarajah, Cristian Onaca, UKAS
Mohamud Mohamud, Faisal Malyar
Ahmad Javid, Mohammad Malik,
Restricted Band Edges Jay Balendrarajah, Cristian Onaca, UKAS

COMMERCIAL-IN-CONFIDENCE
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Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: 2.4 GHz Bluetooth - HDR8 iPA

Mohamud Mohamud, Faisal Malyar

Maximum Conducted Output Power Mehadi Choudhury UKAS
Power Spectral Density Mehadi Choudhury UKAS
Emission Bandwidth Mehadi Choudhury UKAS
Ahmad Javid, Mohammad Malik,
Authorised Band Edges Jay Balendrarajah, Cristian Onaca, UKAS
Mohamud Mohamud, Faisal Malyar
Ahmad Javid, Mohammad Malik,
Restricted Band Edges Jay Balendrarajah, Cristian Onaca, UKAS
Mohamud Mohamud, Faisal Malyar
Configuration and Mode: 2.4 GHz Bluetooth - HDR8 ePA
Maximum Conducted Output Power Mehadi Choudhury UKAS
Power Spectral Density Mehadi Choudhury UKAS
Emission Bandwidth Mehadi Choudhury UKAS
Ahmad Javid, Mohammad Malik,
Authorised Band Edges Jay Balendrarajah, Cristian Onaca, UKAS
Mohamud Mohamud, Faisal Malyar
Ahmad Javid, Mohammad Malik,
Restricted Band Edges Jay Balendrarajah, Cristian Onaca, UKAS

Office Address:

Octagon House
Concorde Way
Segensworth North
Fareham
Hampshire

PO15 5RL

United Kingdom

COMMERCIAL-IN-CONFIDENCE

Table 5

Page 8 of 72




Document 75947591-11 Issue 01
COMMERCIAL-IN-CONFIDENCE

2 Test Details

2.1 Maximum Conducted Output Power
211 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (b)
ISEDC RSS-247, Clause 5.4
ISEDC RSS-GEN, Clause 6.12

2.1.2 Equipment Under Test and Modification State
A2289, S/N: C02ZG00CPOC9 - Modification State 1
213 Date of Test
13-January-2020 to 31-January-2020
21.4 Test Method

The test was performed in accordance with ANSI C63.10 clause 11.9.1.1 (LE1M and LE2M) and
ANSI C63.10, clause 11.9.2.2.5 (AVGSA-2A) (HDR4 and HDRS).

21.5 Environmental Conditions

Ambient Temperature 23.4-243°C
Relative Humidity 32.7-355%

COMMERCIAL-IN-CONFIDENCE Page 9 of 72
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2.1.6 Test Results

2.4 GHz Bluetooth - LE1IM

Frequency (MHz) Maximum Output Power

dBm mwW
2402 7.50 5.62
2440 7.31 5.38
2480 7.34 5.42

Table 6 - Maximum Conducted Output Power Results

2.4 GHz Bluetooth - LE2M

Frequency (MHz) Maximum Output Power

dBm mw
2402 7.65 5.82
2440 7.65 5.82
2480 7.55 5.69

Table 7 - Maximum Conducted Output Power Results

2.4 GHz Bluetooth - HDR4 iPA

Frequency (MHz) Maximum Output Power

dBm mw
2404 2.96 1.98
2440 2.87 1.94
2478 3.01 2.00

Table 8 - Maximum Conducted Output Power Results

2.4 GHz Bluetooth - HDR4 ePA

Frequency (MHz) Maximum Output Power

dBm mw
2404 9.68 9.29
2440 9.94 9.86
2478 9.45 8.81

Table 9 - Maximum Conducted Output Power Results
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2.4 GHz Bluetooth - HDR8 iPA

Frequency (MHz) Maximum Output Power

dBm mw
2404 297 1.98
2440 2.87 1.94
2478 3.20 2.10

Table 10 - Maximum Conducted Output Power Results
2.4 GHz Bluetooth - HDR8 ePA

Frequency (MHz) Maximum Output Power

dBm mwW
2404 10.00 10.00
2440 9.98 9.95
2478 9.74 9.42

Table 11 - Maximum Conducted Output Power Results

FCC 47 CFR Part 15, Limit Clause 15.247 (b)(3)

For systems using digital modulation in the 902—928 MHz, 2400-2483.5 MHz, and 5725-5850

MHz bands: 1 Watt.

ISEDC RSS-247, Limit Clause 5.4 (d)

For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and 2400-
2483.5 MHz, the maximum peak conducted output power shall not exceed 1 W. The e.i.r.p. shall
not exceed 4 W, except as provided in section 5.4(e) of the specification.

COMMERCIAL-IN-CONFIDENCE
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2.1.7

This test was carried out in RF Laboratory 1.

Test Location and Test Equipment Used

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Network Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
éiﬂggooo MHz Power | yini_Circuits ZN2PD-63-S+ 4055 |- O/P Mon
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 28-Nov-2020
Frequency Standard Spectracom gjg;?gg? ¢ 1200- 4393 6 16-Apr-2020
2 metre SMA Cable Florida Labs gmg-ze,ssp-?a.s- 4517 12 12-Nov-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
Power splitter - 2 port Mini-Circuits ZN2PD-63-S+ 4743 12 23-Sep-2020
Power splitter - 4 port Mini-Circuits ZN4PD1-63-S+ 4744 12 23-Sep-2020
EXA Keysight Technologies N9010B 4969 24 21-Jan-2020
Cable (40 GHz) Rosenberger LU1-001-1000 5022 12 12-Nov-2020
Cable (18 GHz) Rosenberger LU7-071-2000 5108 12 06-0ct-2020
USB Power Sensor Boonton RTP5006 5184 12 09-Jan-2021
Power Splitter, 4 way Mini-Circuits ZN4PD1-63-S+ 5235 - O/P Mon
Power Splitter, 4 way Mini-Circuits ZN4PD1-63-S+ 5236 - O/P Mon
USB Power Sensor Boonton RTP5006 5280 12 09-Apr-2020
Table 12

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Page 12 of 72




Document 75947591-11 Issue 01
COMMERCIAL-IN-CONFIDENCE

2.2 Power Spectral Density
221 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (e)
ISEDC RSS-247, Clause 5.2
ISEDC RSS-GEN, Clause 6.12

222 Equipment Under Test and Modification State
A2289, S/N: C02ZG00CPOCS9 - Modification State 1
223 Date of Test
15-January-2020
224 Test Method

The test was performed in accordance with ANSI C63.10 clause 11.10.2 (LE1M and LE2M) and
ANSI C63.10, clause 11.10.6 (AVGPSD-2A) (HDR4 and HDRS).

2.2.5 Environmental Conditions

Ambient Temperature  23.7 °C
Relative Humidity 355%

COMMERCIAL-IN-CONFIDENCE Page 13 of 72



Document 75947591-11 Issue 01
COMMERCIAL-IN-CONFIDENCE

2.2.6 Test Results

2.4 GHz Bluetooth - LE1IM

©

Frequency (MHz) Power Spectral Density (dBm)

Measurement Bandwidth (kHz)

2402 -8.37 3.0
2440 -8.51 3.0
2480 -8.09 3.0

Table 13 - Power Spectral Density

Spectrum Analyzer 1
Occupied BW

KEYSIGHT nput RF ]
Corrections: Off

Coupling: AC
{:] Align: Auto Freq Ref: Ext (S)
NFE: Adaptive

Spectrum Analyzer 2
Swept SA

Input Z: 50 O

Spectrum Analyzer 5

Swept SA
Atten: 10 dB
Preamp: Off

1+

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

AvglHold:>100/100
Trig: Free Run

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 11.83 dB
Ref Level 11.83 dBm

Center 2.402000 GHz
#Res BW 3.0 kHz

#Video BW 9.1 kHz

Avg Type: Log-Power 234

ﬁ Marker

Select Marker
Marker 1
PNNNNN

Marker F .
Mkr1 2.401 979 GHz Settings

-8.37 dBm

Peak Search
Pk Search
Next Peak Config
Next Pk Right Properties
Next Pk Left Marker
Function

Pk-Pk Search
Marker Delta
Mkr—CF

Sweep 1.000 ms (1001 pts)
g =

Jan 15, 2020 [
WMl ? -1a | o) 2%

Figure 1 — 2402 MHz

COMMERCIAL-IN-CONFIDENCE
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Spectrum Analyzer 1
o] jed BW

Spectrum Analyzer 2
Swept SA

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

KEYSIGHT |nput RF
Coupling: AC
[:) Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 3.0 kHz

gacu?

Jan 15, 2020
4:52:49 PM

Spectrum Analyzer 1 Spectrum Analyzer 2
[o] ied BW Swept SA
Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

KEYSIGHT '(f;'DU'i AC
oupling:
[:) Nigr?: Aut

1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 3.0 kHz

RIS

Jan 15, 2020
4:54:50 PM
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Spectrum Analyzer 5

Swept SA
Atten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 11.83 dB
Ref Level 11.83 dBm

#Video BW 9.1 kHz

Spectrum Analyzer 6
o ied BW Marker

Avg Type: Log-Power 4
Avg|Hold:>100/100
Trig: Free Run

Select Marker
Marker 1

Marker Frequency

Peak Search

Mkr1 2.439 973 GHz
-8.51 dBm
Next Peak

Next Pk Right

Next Pk Left
Minimum Peak

Pk-Pk Search
Marker Delta

Mkr—CF

Mkr—Ref Lvi

Span 3.000 MHz| | Search
Sweep 1.00 ms (1001 pts)

00 =~
-1a | o0l £%

Figure 2 — 2440 MHz

Spectrum Analyzer 5
Swept SA

Atten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 11.83 dB
Ref Level 11.83 dBm

#Video BW 9.1 kHz

Spectrum Analyzer 6 + Q
O ied BW

Avg Type: Log-Power 234
Avg|Hold:>100/100
Trig: Free Run

Select Marker
M Marker 1

PNNNNN
Marker Frequency
2.479967000 GHz

Mkr1 2.479 967 GHz
-8.09 dBm
Peak Search
Next Peak
Next Pk Right
Next Pk Left
Minimum Peak
Pk-Pk Search
Marker Delta
Mkr—CF

Mkr—Ref Lvi

Span 3.000 MHz| |Search
Sweep 1.00 ms (1001 pts)

el (00 =”
el Sl =miea

Figure 3 — 2480 MHz

Peak
Search

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Settings

Peak
Search

Pk Search
Config

Properties

Marker
Function

Marker—-

Counter
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2.4 GHz Bluetooth - LE2M

Frequency (MHz) Power Spectral Density (dBm) Measurement Bandwidth (kHz)
2402 -10.62 3.0
2440 -10.71 3.0
2480 -10.29 3.0

Spectrum Analyzer 1
Occupied BW

KEYSIGHT '(E'PUlierF_ A
) ouplin

Align: Auto

Swept SA
Input Z: 50 Q
Corrections: Off

NFE: Adaptive

1 Spectrum
Scale/Div 10 dB

Center 2.402000 GHz
#Res BW 3.0 kHz
L Jan 15, 2020
q F - ? 4:57:12 PM

Spectrum Analyzer 1
Occupied BW
KEYSIGHT |nput RF

Coupling: AC
[:) Align: Auto

Swept SA

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

NFE: Adaptive

1 Spectrum
Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 3.0 kHz

C sl s

Jan 15, 2020
5:00:16 PM
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Spectrum Analyzer 2

Freq Ref: Ext (S)

Spectrum Analyzer 2

Table 14 - Power Spectral Density

Spectrum Analyzer 5

Swent SA
Atten: 6 dB.
Preamp: Off

Occupied BW
PNO: Best Wide
Gate: Off
IF Gain: Low
Sig Track: Off

Avg|Hold:>100/100
Trig: Free Run

Ref Lvl Offset 11.83 dB
Ref Level 1.83 dBm

#Video BW 9.1 kHz

Figure 4 — 2402 MHz

Spectrum Analyzer 5

Swent SA
Atten: 6 dB
Preamp: Off

Spectrum Analyzer 6
Occupied BW
Avg Type: Log-Power
Avg|Hold>100/100
Trig: Free Run

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 11.83 dB
Ref Level 1.83 dBm

#Video BW 9.1 kHz

Figure 5 — 2440 MHz

Spectrum Analyzer 6

Avg Type: Log-Power 1 4

Mkr1 2.401 960 GHz
-10.62 dBm

Mkr1 2.439 952 GHz
-10.71 dBm

Marker

+ O

Select Marker

Marker 1

PNNNNN

Settings

2.401960000 GHz

Pk Search
Config

Properties

Marker
Function

Marker—-

Counter

+ &

4 Select Marker
Marker 1

Marker Frequency Settings

Peak

Peak Search Search

Pk Search

Next Peak Config

Next Pk Right Properties

Marker

Next Pk Left
Function

Minimum Peak Marker—s

Pk-Pk Search
Sarc Counter
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Figure 6 — 2480 MHz
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2.4 GHz Bluetooth -

HDR4 iPA

Frequency (MHz)

Power Spectral Density (dBm)

Measurement Bandwidth (kHz)

2404 -8.92 62
2440 -9.26 62
2478 -9.12 62
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Table 15 - Power Spectral Density
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Figure 7 — 2404 MHz
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Figure 8 — 2440 MHz
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Spectrum Analyzer 2
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trum Analyzer 3 ctrum Analyzer 4 Spectrum Analyzer 5
SA SA Swept SA q + o Sarkey

Atten: 10 dB PNO: Best Wide  Avg Type: Power (RMS Select Marker
s5: Off Preamp: Off Gate: Off Trig: Free Run
Freq Ref: Ext (S) IF Gain: Low Marker 1

NFE: Adaptive Sig Track: Off
Frequency

Ref Lvl Offset 11.83 dB Mkr1 2.477 304 GHz{}> 477304000 GHz
Ref Level 11.83 dBm -9.12 dBm
Peak Search
Next Peak
Next Pk Right
Next Pk Left
Minimum Peak
Pk-Pk Search
Marker Delta

Mkr—CF

Mkr—Ref Lvi

#Video BW 200 kHz* Span 6.000 MHz| | Search
#Sweep 60.0 s (1001 pts)

Jan 15, 2020 Gy 00 =”
? 1:38:06 PM "::: Ln‘ﬂ L] (¥

Figure 9 — 2478 MHz
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2.4 GHz Bluetooth - HDR4 ePA
Frequency (MHz) Power Spectral Density (dBm) Measurement Bandwidth (kHz)
2404 -4.13 62
2440 -4.27 62
2478 -4.21 62

Table 16 - Power Spectral Density

Spectrum Analyzer 2 Spectrum Analyzer Spectrum Analyzer 4 Spectrum Analyzer 5 + ’ Q
Swept SA t SA t SA Swent SA
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Figure 10 — 2404 MHz
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Figure 11 — 2440 MHz
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Spectrum Analyzer 2 Spectrum Analyzer 3 Spectrum Analyzer 4 Spectrum Analyzer 5 o + } ﬁ Marker
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Figure 12 — 2478 MHz
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2.4 GHz Bluetooth -

HDRS iPA

Frequency (MHz)

Power Spectral Density (dBm) Measurement Bandwidth (kHz)

2404 -9.10 100
2440 -9.28 100
2478 -9.30 100
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Table 17 - Power Spectral Density
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Preamp: Off
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Figure 14 — 2440 MHz
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Spectrum Analyzer 2
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1 Spectrum
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Figure 15 — 2478 MHz
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2.4 GHz Bluetooth -

HDR8 ePA

Frequency (MHz)

Power Spectral Density (dBm) Measurement Bandwidth (kHz)

2404 -4.14 100
2440 -4.22 100
2478 -4.37 100
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Table 18 - Power Spectral Density
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-4.14 dBm

Ref Lvl Offset 11.83 dB
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Figure 17 — 2440 MHz
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Coupling: AC Corrections: Off Preamp: Off Gate: Off Trig: Free Run
GO align: Auto Freq Ref: Ext (S) IF Gain: Low Marker 1
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Figure 18 — 2478 MHz

FCC 47 CFR Part 15, Limit Clause 15.247 (e)

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

ISEDC RSS-247, Limit Clause 5.2(b)

The transmitter power spectral density conducted from the transmitter to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission
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2.2.7

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Network Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
éiﬂggooo MHz Power | yini_Circuits ZN2PD-63-S+ 4055 |- O/P Mon
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 28-Nov-2020
Frequency Standard Spectracom gjg;?gg? ¢ 1200- 4393 6 16-Apr-2020
2 metre SMA Cable Florida Labs gmg-ze,ssp-?a.s- 4517 12 12-Nov-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
Power splitter - 2 port Mini-Circuits ZN2PD-63-S+ 4743 12 23-Sep-2020
Power splitter - 4 port Mini-Circuits ZN4PD1-63-S+ 4744 12 23-Sep-2020
EXA Keysight Technologies N9010B 4969 24 21-Jan-2020
Cable (40 GHz) Rosenberger LU1-001-1000 5022 12 12-Nov-2020
Cable (18 GHz) Rosenberger LU7-071-2000 5108 12 06-0ct-2020
Attenuator (20 dB, 2 W) Pasternack PE7004-20 489 12 O/P Mon
USB Power Sensor Boonton RTP5006 5184 12 09-Jan-2021
Power Splitter, 4 way Mini-Circuits ZN4PD1-63-S+ 5235 - O/P Mon
Power Splitter, 4 way Mini-Circuits ZN4PD1-63-S+ 5236 - O/P Mon
USB Power Sensor Boonton RTP5006 5280 12 09-Apr-2020
Table 19

COMMERCIAL-IN-CONFIDENCE

O/P Mon — Output Monitored using calibrated equipment
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2.3 Emission Bandwidth
231 Specification Reference

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

2.3.2 Equipment Under Test and Modification State
A2289, S/N: C02ZG00CPOCS9 - Modification State 1
233 Date of Test
10-January-2020 to 15-January-2020
234 Test Method
This test was performed in accordance with ANSI C63.10, clause 11.8.2
2.3.5 Environmental Conditions

Ambient Temperature  23.6 - 23.7 °C
Relative Humidity 27.0-355%

2.3.6 Test Results

2.4 GHz Bluetooth - LE1IM

Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz)
2402 0.7126 1.0746
2440 0.7072 1.0738
2480 0.7066 1.0735

Table 20 - Emission Bandwidth Results
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Spectrum Analyzer 1
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#IF Gain: Low

NFE: Adaptive

2 Metrics

Occupied Bandwidth
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Figure 20 - 2440 MHz — Emission Bandwidth
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Spectrum Analyzer 1 Spectrum Analyzer 2 Spectrum Analyzer 5 Spectrum Analyzer 6 M
Occupied BW Swept SA Swept SA Occupied BW y + ﬁ ezt |

i§
KEYSIGHT nput RF Input Z: 50 0 Atten: 10 dB Trig: Free Run [ 2.430000000 GHz
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Figure 21 - 2480 MHz — Emission Bandwidth
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2.4 GHz Bluetooth - LE2M

Frequency (MHz)

6 dB Bandwidth (MHz)

99% Occupied Bandwidth (MHz)

2402 1.258 2.0702
2440 1.257 2.0695
2480 1.257 2.0694

Table 21 - Emission Bandwidth Results
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Atten: 10 dB Center

Preamp: Off

Trig: Free Run
Gate: Off
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Freq Ref: Ext (S)
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Figure 22 - 2402 MHz — Emission Bandwidth
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Spectrum Analyzer 1
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5:01:39 PM
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Figure 24 - 2480 MHz — Emission Bandwidth
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2.4 GHz Bluetooth - HDR4 iPA

Frequency (MHz)

6 dB Bandwidth (MHz)

99% Occupied Bandwidth (MHz)

2404 1.868 2.327
2441 1.858 2.327
2478 1.865 2.328

Spectrum Analyzer 1
Occupied BW

KEYSIGHT 'gpullRF ac
oupling:
@ Allgr? A?ltu

Center 2.404 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
2.3268 MHz

Transmit Freq Eror

X dB Bandwidth

TRECE:
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Table 22 - Emission Bandwidth Results

Spectrum Analyzer 2
M syent SA +

Input Z: 50 @
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 11.83 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz

Total Power

15.265 kHz

1.868 MHz xdB

Jan 10, 2020
24225 PM

% of OBW Power

Center Freq: 2.404000000 GHz
Avg|Hold:>10/10
Radio Std: None

Trace Type
Clear / Write

Trace Average

Max Hold

Min Hold

Restart Max Hold

Span 6 MHz
Sweep 1.00 ms (1001 pts)

9.99 dBm

99.00 %
6.00dB

ogf xx
U0 (¥

gL

Figure 25 - 2404 MHz — Emission Bandwidth
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Spectrum Analyzer 1
Occupied BW

KEYSIGHT lcﬂpullRF o
oupling:
[:J Align: Auto

Spectrum Analyzer 2 +
Swept SA
Input Z: 50 O
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 30 dB
Preamp: Off

Ay
v||- =

e

Amplitude

Ref Value
25.00 dBm

Attenuation

Trig: Free Run 2441000000 GHz
Gate: Off Avg|Hold:>10/10
#IF Gain: Low Radio Std: None

Ref Lvl Offset 11.83 dB

Ref Value 25.00 dBm

Signal Path

#Video BW 300.00 kHz

2 Metrics

Occupied Bandwidth
2.3270 MHz

7.034 kHz
1.858 MHz

Transmit Freq Error
x dB Bandwidth

Spectrum Analyzer 1
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KEYSIGHT 'gpullRF ac
oupling:
@ Allgr? A?ltu

Spectrum Analyzer 2
M syent SA +
Input Z: 50 @
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 30 dB
Preamp: Off

Total Power 9.97 dBm

% of OBW Power 99.00 %
xdB -6.00dB

N |00 x”
'::L‘QDD KX

Ny
vll- =
e

Frequency

Trig: Free Run Center Freq: 2.478000000 GHz
Gate: Off Avg|Hold:>10/10
#IF Gain: Low Radio Std: None

Settings

Ref Lvl Offset 11.83 dB
Ref Value 25.00 dBm

Center 2.478 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
2.3276 MHz

-339 Hz
1.865 MHz

Transmit Freq Eror
xdB Bandwidth

RS TR
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Auto
Man
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Sweep 1.00 ms (1001 pts)
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Figure 27 - 2478 MHz — Emission Bandwidth
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2.4 GHz Bluetooth - HDR4 ePA

Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz)
2404 1.879 2.3249
2441 1.861 2.3221
2478 1.674 2.3226

Table 23 - Emission Bandwidth Results

Spectrum Analyzer 1 Spectrum Analyzer 2
Occupied BV M syent SA + Q

KEYSIGHT !nput RF Input Z: 50 O Atten: 30 dB Trig: Free Run Center Freq: 2.404000000 GHz
Coupling: AC Corrections: Off  Preamp: Off Gate: Off Avg|Hold:=10/10 Center Frequency Settings
G Align: Auto Freq Ref: Ext (S) #F Gain' Low  Radio Std: None 2.404000000 GHz

NFE: Adaptive

Frequency

Span
Ref Lvl Offset 11.83 dB 6.0000 MHz

Ref Value 25.00 dBm
- CF Step

600.000 kHz

Auto
Man

Center 2.404 GHz #Video BW 300.00 kHz Span 6 MHz
#Res BW 100.00 kHz Sweep 1.00 ms (1001 pts)

2 Metrics

Occupied Bandwidth
2.3249 MHz Total Power 15.9 dBm

Transmit Freq Eror 13.570 kHz % of OBW Power 99.00 %
xdB Bandwidth 1.879 MHz xdB £.00dB

|| Jan 10, 2020 N OO xx
=. q P . ? 2a:';0:37PM 'I: L‘ﬂ EEArEY

Figure 28 - 2404 MHz — Emission Bandwidth
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»

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RF

[:] Coupling AC

Align: Auto

2 Metrics

Occupied Bandwidth

Spectrum Analyzer 2
Swept SA

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

Ref Lvl Offset 11.83 dB

+

Atten: 30 dB
Preamp: Off

N
ﬁ Frequency v |- £

Center Frequency Settings
2.441000000 GHz

Span
6.0000 MHz

Trig: Free Run 2441000000 GHz
Gate: Off Avg|Hold:>10/10
#IF Gain: Low Radio Std: None

Ref Value 25.00 dBm

CF Step
600.000 kHz

Auto
Man

#Video BW 300.00 kHz

2.3221 MHz

Transmit Freq Error

x dB Bandwidth

Spectrum Analyzer 1
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KEYSIGHT 'gpullRF ac
oupling:
@ Allgr? A?ltu

Center 2.478 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth

5.485 kHz
1.861 MHz

Spectrum Analyzer 2
M syent SA +

Atten: 30 dB
Preamp: Off

Input Z: 50 @
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Sweep 1.00 ms (1001 pts)

Total Power 16.1 dBm

% of OBW Power 99.00 %
xdB -6.00dB

N |00 x”
'::L‘QDD KX

Ny
vll- =
e

Frequency

Trig: Free Run Center Freq: 2.478000000 GHz
Gate: Off Avg|Hold:>10/10
#IF Gain: Low Radio Std: None

Settings

Ref Lvl Offset 11.83 dB
Ref Value 25.00 dBm

600.000 kHz

Auto
Man

#Video BW 300.00 kHz

2.3226 MHz

Transmit Freq Eror

X dB Bandwidth

®:O~NA?
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-8.818 kHz
1.674 MHz

Jan 10, 202
2:54:52 PM

Sweep 1.00 ms (1001 pts)

Total Power 15.9 dBm

% of OBW Power 99.00 %
xdB 6.00dB

OO x”
'I:L‘QDD (&Y

Figure 30 - 2478 MHz — Emission Bandwidth
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2.4 GHz Bluetooth - HDR8 iPA

Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz)
2404 0.9339 4.8857
2441 0.9477 4.5897
2478 0.9355 4.5900

Table 24 - Emission Bandwidth Results

Spectrum Analyzer 1 Spectrum Analyzer 2
Occupied BV M syent SA + Q

KEYSIGHT !nput RF Input Z: 50 O Atten: 30 dB Trig: Free Run Center Freq: 2.404000000 GHz
Coupling: AC Corrections: Off  Preamp: Off Gate: Off Avg|Hold:=10/10 Center Frequency Settings
G Align: Auto Freq Ref: Ext (S) #F Gain' Low  Radio Std: None 2.404000000 GHz

NFE: Adaptive

Frequency

Span
Ref Lvl Offset 11.83 dB 10.000 MHz

Ref Value 25.00 dBm
CF Step

1.000000 MHz

Auto
Man

Center 2.404 GHz #Video BW 300.00 kHz Span 10 MHz
#Res BW 100.00 kHz Sweep 1.00 ms (1001 pts)

2 Metrics

Occupied Bandwidth
4.5857 MHz Total Power 11.0dBm

Transmit Freq Eror -7.108 kHz % of OBW Power 99.00 %
xdB Bandwidth 933.9kHz xdB £.00dB

|| Jan 10, 2020 N OO xx
=. q P . ? 2a:g8:14PM 'I: L‘ﬂ EEArEY

Figure 31 - 2404 MHz — Emission Bandwidth
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»

Spectrum Analyzer 1
Occupied BW

KEYSIGHT lcﬂpullRF o
oupling:
[:J Align: Auto

2 Metrics

Occupied Bandwidth
4.5897 MHz

Transmit Freq Error

x dB Bandwidth

Spectrum Analyzer 1
Occupied BW

KEYSIGHT 'gpullRF ac
oupling:
@ Allgr? A?ltu

Center 2.478 GHz
#Res BW 100.00 kHz

2 Metrics
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Transmit Freq Eror

X dB Bandwidth

®:O~NA?
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Spectrum Analyzer 2 + N
Swept SA

Spectrum Analyzer 2 N
M Swept SA +

’
v||- =

e

Frequency

Atten: 30 dB
Preamp: Off

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

Trig: Free Run
Gate: Off
#IF Gain: Low

Avg|Hold>10/10 Settings

Radio Std: None

Ref Lvl Offset 11.83 dB

Ref Value 25.00 dBm
CF Step

1.000000 MHz

Auto
Man

#Video BW 300.00 kHz
Sweep 1.00 ms (1001 pts)

11.0dBm

99.00 %
-6.00dB

Total Power

-10.716 kHz % of OBW Power
947.7 kHz xdB

N |00 x”
'::L‘QDD KX

Frequency v |- -

7.
Input Z: 50 @
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 2.478000000 GHz
Avg|Hold:>10/10
Radio Std: None

Settings

Ref Lvl Offset 11.83 dB
Ref Value 25.00 dBm
1.000000 MHz

Auto
Man

#Video BW 300.00 kHz
Sweep 1.00 ms (1001 pts)

11.4 dBm

99.00 %
6.00dB

Total Power

-22.555 kHz % of OBW Power
935.5 kHz xdB

Jan 10, 202

N (OO %
3:40:56 PM 'I: L‘ﬂ EEArEY

Figure 33 - 2478 MHz — Emission Bandwidth
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2.4 GHz Bluetooth - HDR8 ePA

Frequency (MHz)

6 dB Bandwidth (MHz)

99% Occupied Bandwidth (MHz)

2404 0.9328 4.5819
2441 0.9884 4.5720
2478 1.0110 4.5811

Spectrum Analyzer 1
Occupied BW

KEYSIGHT 'gpullRF ac
oupling:
@ Allgr? A?ltu

Center 2.404 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth

4.5819 MHz

Transmit Freq Eror
xdB Bandwidth

TRECE:
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Table 25 - Emission Bandwidth Results

Spectrum Analyzer 2
M syent SA +

Input Z: 50 @
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 30 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 11.83 dB
Ref Value 25.00 dBm

#Video BW 300.00 kHz

Total Power

% of OBW Power

xdB

Jan 10, 2020
3:42:29 PM

Center Freq: 2.404000000 GHz
Avg|Hold:>10/10
Radio Std: None

Q Frequency v 3:;

Center Frequency Settings
2.404000000 GHz
Span

10.000 MHz

CF Step
1.000000 MHz

Auto
Man

Span 10 MHz
Sweep 1.00 ms (1001 pts)

16.7 dBm

99.00 %
6.00dB

gL

ogf xx
U0 (¥

Figure 34 - 2404 MHz — Emission Bandwidth
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»

Spectrum Analyzer 1
Occupied BW
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oupling:
[:J Align: Auto

Spectrum Analyzer 2
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Input Z: 50 O
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Freq Ref: Ext (S)
NFE: Adaptive

+
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Preamp: Off
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Trig: Free Run
Gate: Off
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Ay
v||- =

e

Frequency
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Figure 35 — 2441 MHz — Emission Bandwidth
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NFE: Adaptive

Atten: 10 dB
Preamp: Off

Ref Lvl Offset 11.83 dB
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4.5811 MHz
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xdB
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Figure 36 - 2478 MHz — Emission Bandwidth

FCC 47 CFR Part 15, Limit Clause 15.247(a)(2) and ISEDC RSS-247, Clause 5.2(a)

The minimum 6 dB Bandwidth shall be at least 500 kHz.
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2.3.7

This test was carried out in RF Laboratory 1.

Test Location and Test Equipment Used

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Rubidium Standard Rohde & Schwarz XSRM 1316 6 16-Apr-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Network Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
éiﬂggooo MHz Power | yini_Circuits ZN2PD-63-S+ 4055 |- O/P Mon
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 28-Nov-2020
Frequency Standard Spectracom gjg;?gg? ¢ 1200- 4393 6 16-Apr-2020
2 metre SMA Cable Florida Labs gmg-ze,ssp-?a.s- 4517 12 12-Nov-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
Power splitter - 2 port Mini-Circuits ZN2PD-63-S+ 4743 12 23-Sep-2020
Power splitter - 4 port Mini-Circuits ZN4PD1-63-S+ 4744 12 23-Sep-2020
EXA Keysight Technologies N9010B 4969 24 21-Jan-2020
Cable (40 GHz) Rosenberger LU1-001-1000 5022 12 12-Nov-2020
Cable (18 GHz) Rosenberger LU7-071-2000 5108 12 06-0ct-2020
USB Power Sensor Boonton RTP5006 5184 12 09-Jan-2021
Power Splitter, 4 way Mini-Circuits ZN4PD1-63-S+ 5235 - O/P Mon
Power Splitter, 4 way Mini-Circuits ZN4PD1-63-S+ 5236 - O/P Mon
USB Power Sensor Boonton RTP5006 5280 12 09-Apr-2020
Table 26

O/P Mon — Output Monitored using calibrated equipment
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2.4

2.41

2.4.2

243

244

Spurious Radiated Emissions
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d) and 15.205
ISEDC RSS-247, Clause 5.5
ISEDC RSS-GEN, Clause 6.13

Equipment Under Test and Modification State
A2289, S/N: C02ZG009P09V - Modification State 0
Date of Test

14-December-2019

Test Method

This test was performed in accordance with ANSI C63.10, clause 6.3, 6.5 and 6.6.
The EUT was placed on the non-conducting platform in a manner typical of a normal installation.

Ports on the EUT were terminated with loads as described in ANSI C63.4 clause 6.2.4. Multiple
connectors of the same type and additional interconnecting cables were connected and pre-scans
performed to determine whether the level of the emissions were increased by >2 dB.

For frequencies > 1 GHz, plots for average measurements were taken in accordance with ANSI
C63.10 clause 4.1.4.2.5 to characterize the EUT. Where emissions were detected, final average
measurements were taken in accordance with ANSI C63.10 clause 4.1.4.2.2.

The plots shown are the characterization of the EUT. The limits on the plots represent the most
stringent case for restricted bands, (74/54 dBuV/m) when compared to 20 dBc outside restricted
bands. The limits shown have been used as a threshold to determine where further measurements
are necessary. Where results are within 10 dB of the limits shown on the plots, further
investigation was carried out and reported in results tables.

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

Radiated emission measurements from 30 MHz to 1 GHz was limited to measurements on middle
channel only.
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Semi-anechoic Chamber

Mast

| i ' R |
Pre-3MP Eiiers) |

Antennay

r 3 EUT [——
Absorbant Material 1.5my
(Measuremenis = 1 GHz}
1-4m
| Tumtable |

Ethernet

Remote Access
Device

Pre-amp— Spectrum Analyser |—|

1 Antenna is boresighted for measurements < 1 GHz.
2 Height from the EUT to ground is 0.8 m for measurements < 1 GHz.

Measuring
Computer

---1 Turntable Control

Figure 37- Radiated Emissions Test Setup Diagram

245 Environmental Conditions

Ambient Temperature
Relative Humidity
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21.8°C
50.9 %
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2.4.6 Test Results

2.4 GHz Bluetooth - LE1IM

Frequency Level Limit Margin Detector | Angle (°) Height Polarisation Orientation
(MHz) (dBpVv/m) | (dBuV/m) | (dB) (cm)

*

Table 27 — 2440 MHz, 30 MHz to 1 GHz Radiated Emissions Results

*No emissions were detected within 10 dB of the limit
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Figure 38 - 2440 MHz, 30 MHz to 1 GHz, Polarity: Horizontal
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Figure 39 - 2440 MHz, 30 MHz to 1 GHz, Polarity: Vertical
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©

Frequency
(MHz)

Level
(dBuv/m)

Limit Margin Detector
(dBuV/m) | (dB)

Angle (°)

Height
(cm)

Polarisation Orientation

*

Table 28 - 2402 MHz - 1 GHz to 26 GHz — Radiated Emissions Results

*No emissions were detected within 10 dB of the limit
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Figure 40 - 2402 MHz - 1 GHz to 26 GHz, Polarity: Horizontal (Peak)
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Figure 41 - 2402 MHz - 1 GHz to 26 GHz, Polarity: Horizontal (Average)
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Figure 42 - 2402 MHz - 1 GHz to 26 GHz, Polarity: Vertical (Peak)
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Figure 43 - 2402 MHz - 1 GHz to 26 GHz, Polarity: Vertical (Average)
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©

Frequency
(MHz)

Level
(dBuv/m)

Limit Margin Detector
(dBuV/m) | (dB)

Angle (°)

Height
(cm)

Polarisation Orientation

*

Table 29 - 2440 MHz - 1 GHz to 26 GHz — Radiated Emissions Results

*No emissions were detected within 10 dB of the limit
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Figure 44 - 2440 MHz - 1 GHz to 26 GHz, Polarity: Horizontal (Peak)
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Figure 45 - 2440 MHz - 1 GHz to 26 GHz, Polarity: Horizontal (Average)
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Figure 46 - 2440 MHz - 1 GHz to 26 GHz, Polarity: Vertical (Peak)
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Figure 47 - 2440 MHz - 1 GHz to 26 GHz, Polarity: Vertical (Average)
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©

Frequency
(MHz)

Level
(dBuv/m)

Limit Margin Detector
(dBuV/m) | (dB)

Angle (°)

Height
(cm)

Polarisation Orientation

*

Table 30 - 2480 MHz - 1 GHz to 26 GHz — Radiated Emissions Results

*No emissions were detected within 10 dB of the limit
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Figure 48 - 2480 MHz - 1 GHz to 26 GHz, Polarity: Horizontal (Peak)
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Figure 49 - 2480 MHz - 1 GHz to 26 GHz, Polarity: Horizontal (Average)
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Figure 50 - 2480 MHz - 1 GHz to 26 GHz, Polarity: Vertical (Peak)
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Figure 51 - 2480 MHz - 1 GHz to 26 GHz, Polarity: Vertical (Average)
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FCC 47 CER Part 15, Limit Clause 15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB.

Attenuation below the general limits specified in § 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in § 15.205(a), must also comply with the
radiated emission limits specified in 15.209(a)

ISEDC RSS-247, Limit Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of root-mean-square averaging over a time interval, as permitted
under Section 5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenuation below
the general field strength limits specified in RSS-Gen is not required.
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2.4.7

Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Antenna with permanent | ¢ - ccor CBL6143 287 |24 15-May-2020
attenuator (Bilog)
10dB/1W SMA Attenuator | g0 a1ectrg 60-674-1010-89  |395 |- OIP Mon
dc - 18GHz
Pre-Amplifier Phase One PS04-0086 1533 12 08-Feb-2020
1GHz to 8GHz Low Noise Wright Technologies APS04-0085 4365 12 14-Nov-2020
Amplifier
High Pass Filter (4GHz) | K&L Microwave 11SH10- 4599 |12 05-Sep-2020
4000/X18000-0/0
Double Ridge Broadband
Horn Antenna Schwarzbeck BBHA 9120 B 4848 12 11-Mar-2020
. . WRCGV14-2390-
Band Reject Filter - 2.425 | \\ i wright 2400-2450-2460- | 5066 | 12 01-Oct-2020
GHz
50SS
. . WRCGV14-2390-
Band Reject Filter - 2.425 | \yinwright 2400-2450-2460- | 5067 |12 01-Oct-2020
GHz
50SS
. . WRCGV14-2423.5-
232%522? Filter - Wainwright 2433.5-2483.5- 5068 | 12 01-Oct-2020
' 2493.5-50SS
. . WRCGV14-2423.5-
gig%gg‘ﬁ;t Filter - Wainwright 2433.5-2483.5- 5069 |12 01-Oct-2020
' 2493.5-50SS
EMI Test Receiver Rohde & Schwarz ESW44 5084 12 28-Nov-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5104 12 09-Dec-2020
EmX Emissions Software | TUV SUD EmX 5125 - Software
Screened Room (11) Rainford Rainford 5136 36 01-Nov-2021
Mast Maturo TAM 4.0-P 5158 - TU
Mast and Turntable Maturo Maturo NCD 5159 |- TU
Controller
Turntable Maturo TT 15WF 5160 - TU
8 Meter Cable Teledyne PR90-088-8MTR 5212 12 30-Aug-2020
Horn Antenna (1-10GHz) | Schwarzbeck BBHA 9120 B 5215 12 11-Mar-2020
DRG Horn Antenna (7.5- | g0 varsbeck HWRD750 5216 |12 11-Mar-2020
18GHz)
Horn Antenna (15-40GHz) | Schwarzbeck BBHA 9170 5217 12 09-Apr-2020
Preamplifier (308 18- Schwarzbeck BBV 9721 5218 |12 09-Apr-2020
40GHz)
Table 31

TU - Traceability Unscheduled
O/P Mon — Output Monitored using calibrated equipment
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25 Authorised Band Edges
251 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d)
ISEDC RSS-247, Clause 5.5

25.2 Equipment Under Test and Modification State
A2289, S/N: C02ZG009P09V - Modification State O
253 Date of Test
19-November-2019 to 20-December-2019
254 Test Method
The test was performed in accordance with ANSI C63.10, clause 6.10.4.
25.5 Environmental Conditions

Ambient Temperature  21.8 °C
Relative Humidity 50.9 %
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2.5.6 Test Results

2.4 GHz Bluetooth - LE1IM

Modulation Packet Type Tx Frequency Band Edge Frequency Level (dBc)
(MHz) (MHz)
GFSK DH1 2402 2400.0 -58.97
Table 32
13— Ref 130.2dBuvim Attenuation 10dB
Marker 1 2400.000 MHz 44.06 dBuv/m T Pk Traee
w— Marker 2 2401.998 MHz 103.12 dBuv/m Ll

A Marker 3 -2.018 MHz -58.97 dBc (44.15 dBuv/m)

10—

Peak Poyier: 103124149323 dBuvim

T T 1
Start 2390.0 MHz Center 24000 MHz Stop 2410.0MHz
RBW 100kHz VBV 300 kHz Swieep1.020 ms (1001 pis)

Figure 52 - GFSK/DH1- 2402 MHz — Band Edge Frequency 2400.0 MHz
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2.4 GHz Bluetooth — LE2M

Modulation Packet Type Tx Frequency Band Edge Frequency Level (dBc)
(MHz) (MHz)
GFSK DH1 2402 2400.0 -43.57
Table 33
13— Ref 132.9dBuvim Attenuation 104B
Filter B\ -3dB Sweep Count 5000
Marker 1 2400.000 MHz 58.82 dBuv/m T PeakTrace
@ Marker 2 2401.978 MHz 102.39 dBuv/m e

A Marker 3 -1.998 MHz -43.57 dBc (58.82 dBuv/m)

10—

N

T T T 1
Start 2380.0MHz Center 2400.0 MHz Stop 2410.0MHz

RBW 100kHz VBW 300 kHz Sweep 1.020ms (1001 pts)

Figure 53 - GFSK/DH1 - 2402 MHz - Band Edge Frequency 2400.0 MHz
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2.4 GHz Bluetooth - HDR4 iPA

Modulation Packet Type Tx Frequency Band Edge Frequency Level (dBc)
(MHz) (MHz)
GFSK 4DH5 2404 2400.0 -56.13
Table 34
i e
Marker 1 2400.000 MHz 42.12 dBuv/m — e
w—  Marker 2 2404.236 MHz 99.53 dBuv/m SRR

A Marker 3 -13.196 MHz -56.13 dBc (43.40 dBuv/m)

10—

362

T T 1
Start 2330.0 MHz Center 24000 MHz Stop 2410.0MHz
REV/ 100kHz VEW 300 kHz Sweep 1,020 ms (1001 pts)

Figure 54 - GFSK/4DH5- 2404 MHz — Band Edge Frequency 2400.0 MHz
(Plot should show P- 30dB limit in place of P- 20dB)
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2.4 GHz Bluetooth - HDR4 ePA

Modulation Packet Type Tx Frequency Band Edge Frequency Level (dBc)
(MHz) (MHz)
GFSK 4DH5 2404 2400.0 -62.20
Table 35
e e
Marker 1 2400.000 MHz 43.67 dBuv/m — e
w—  Marker 2 2404.236 MHz 107.42 dBuv/m SRR

A Marker 3 -4.876 MHz -62.20 dBc (45.22 dBuv/m)

10—

(S

302

T T 1
Start 2330.0 MHz Center 24000 MHz Stop 2410.0MHz

REV/ 100kHz VEW 300 kHz Sweep 1,020 ms (1001 pts)

Figure 55 - GFSK/4DH5- 2404 MHz — Band Edge Frequency 2400.0 MHz
(Plot should show P- 30dB limit in place of P- 20dB)
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2.4 GHz Bluetooth — HDR8 iPA

Modulation Packet Type Tx Frequency Band Edge Frequency Level (dBc)
(MHz) (MHz)
GFSK 8DH5 2404 2400.0 -50.37
Table 36
13— Ref 133.0dBuvim Attenuation 104B
Filter B\ -3dB Sweep Count 5000
Marker 1 2400.000 MHz 49.62 dBuv/m — parmce
@ Marker 2 2404.236 MHz 100.07 dBuv/m e

A Marker 3 -5.696 MHz -50.37 dBc (49.70 dBuv/m)

10—

>

T T T 1
Start 2380.0MHz Center 2400.0 MHz Stop 2410.0MHz

RBW 100kHz VBW 300 kHz Sweep 1.020ms (1001 pts)

Figure 56 - GFSK/8DH5 - 2404 MHz - Band Edge Frequency 2400.0 MHz
(Plot should show P- 30dB limit in place of P- 20dB)
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2.4 GHz Bluetooth — HDR8 ePA

Modulation Packet Type Tx Frequency Band Edge Frequency Level (dBc)
(MHz) (MHz)
GFSK 8DH5 2404 2400.0 -51.55
Table 37

15 Ref 124 3cBunim
"] Fiter B -3¢8

Marker 1 2400.000 MHz 54.55 dBuv/m
w—— Marker22404.236 MHz 107.66 dBuv/m
A Marker 3 -6.116 MHz -51.55 dBc (56.11 dBuv/m)

10— Peak Foyer: 078!

>

302

T T T 1
Start 2380.0MHz Center 2400.0 MHz Stop 2410.0MHz

RBW 100kHz VBW 300kHz Sweep 1.020ms (1001 pts)

Figure 57 - GFSK/8DH5 - 2404 MHz - Band Edge Frequency 2400.0 MHz
(Plot should show P- 30dB limit in place of P- 20dB)

FCC 47 CFER Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. If the
transmitter complies with the conducted power limits, based on the use of RMS averaging over a
time interval, the attenuation required shall be 30 dB below the fundamental instead of 20 dB.

ISEDC RSS-247, Limit Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of root-mean-square averaging over a time interval, as permitted
under Section 5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenuation below
the general field strength limits specified in RSS-Gen is not required.
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2.5.7

Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

©

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

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
LOdBILW SMA Attenuator | seatectro 60-674-1010-89  |395 |- OIP Mon
'}\?n';ﬁﬁtgrBGHz Low Noise | \ight Technologies APS04-0085 4365 |12 14-Nov-2020
Double Ridge Broadband | schwarzbeck BBHA 9120 B 4848 |12 11-Mar-2020
Hygrometer Rotronic HP21 4989 12 02-May-2020
EMI Test Receiver Rohde & Schwarz ESW44 5084 12 28-Nov-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5103 12 06-0ct-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5104 12 09-Dec-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5105 12 06-0ct-2020
Cable (18 GHz) Rosenberger LU7-071-2000 5107 12 06-0ct-2020
EmX Emissions Software | TUV SUD EmX 5125 - Software
Screened Room (11) Rainford Rainford 5136 36 01-Nov-2021
Mast Maturo TAM 4.0-P 5158 - TU
"C"grfttrgnng“mtab'e Maturo Maturo NCD 5159 |- TU
Turntable Maturo TT 15WF 5160 - TU
8 Meter Cable Teledyne PR90-088-8MTR 5212 12 30-Aug-2020
Horn Antenna (1-10GHz) | Schwarzbeck BBHA 9120 B 5215 12 11-Mar-2020
Pre Amp 1 - 26.5 GHz Agilent Technologies 8449B 5445 - O/P Mon

Table 38
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2.6
2.6.1

2.6.2

2.6.3

264

2.6.5

Restricted Band Edges
Specification Reference

FCC 47 CFR Part 15C, Clause 15.205
ISEDC RSS-GEN, Clause 8.10

Equipment Under Test and Modification State

A2289, S/N: C02ZG0O0APOCR - Modification State 0

Date of Test

19-November-2019 to 20-December-2019

Test Method

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

Plots for average measurements were taken in accordance with ANSI C63.10, clause 4.1.4.2.3.

These are shown for information purposes and were used to determine the worst-case
measurement point. Final average measurements were then taken in accordance with ANSI
C63.10 clause 4.1.4.2.2. to obtain the measurement result recorded in the test results tables.

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

Environmental Conditions

Ambient Temperature 21.8°C
Relative Humidity 50.9 %
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2.6.6 Test Results

2.4 GHz Bluetooth - LE1IM

Modulation Tx Frequency Band Edge Frequency Peak Level Average Level
(MHz) (MHz) (dBpVv/m) (dBpVv/m)
GFSK/DH1 2402 2390.0 54.07 39.24
GFSK/DH1 2480 2483.5 52.66 39.86
Table 39

Ref 136.9 dBuvim
Filter B/ -3dB

Marker 12390.000 MHz 51.86 dBuv/m
w—— Marker22352.240 MHz 54.07 dBuv/m
Marker 3 2390.000 MHz 39.22 dBuv/m
m— — Marker 4 2388.880 MHz 39.24 dBuv/m

130 —

50 dBovim
et b bt b AL sttt gl | S PTTTYY SR N T
s ‘ ‘
43 |
40 — oL _J \
-
0]
T T T 1
Start 2310.0MHz Center 2380.0 MHz Stop 2470.0MHz
REW 1MHz VBW3MHz Sweep 1.010ms (1001 pis)

Figure 58 — GFSK/DH1 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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139 Ref 1382dBuvim Atterztion 1048

Filter B\ -6dB Sweep Count 4000 (pk) /1 (cav)
Marker 1 2483.500 MHz 52.66 dBuv/m e e
@ Marker 2 2483.500 MHz 39.86 dBuv/m i L

10—

T T T 1
Start 2458.5 MHz Center 26835 MHz Stop 2508.5hHz

RBW TMHz VBW3MHz Sweep 1.010ms (1001 pis)

Figure 59 — GFSK/DHL1 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — LE2M

Modulation Tx Frequency Band Edge Frequency Peak Level Average Level
(MHz) (MHz) (dBuv/m) (dBuv/m)

GFSK/DH1 2402 2390 53.63 39.22

GFSK/DH1 2480 2483.5 52.80 39.88

Table 40 - Restricted Band Edge Results

Ref 1336 dBuvim Attenuation 10dB
130

Filter B/ -3¢ Sweep Count 4000 (pk) /1 (c2v)

Marker 12390.000 MHz 52.25 dBuv/m
- Marker 2 2375.920 MHz 53.63 dBuv/m
Marker 3 2390.000 MHz 39.20 dBuv/m
nw— — Marker 4 2385.360 MHz 39.22 dBuv/m

T T 1
Start 2310.0MHz Center 22900 MHz Stop 2470.0MHz

RBW1MHz VB3 MHz Sweep 1.010ms (1001 pts)

Figure 60 — GFSK/DH1 - 2402 MHz - Band Edge Frequency 2390.0 MHz
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13— Ref 137.1 dBuvim Aftenuation 10dB
Filter BW -6dB Sweep Count 4000 (pk) /1 (cav)
Marker 1 2483.500 MHz 50.73 dBuv/m — Peak Trace
— Average (CISPR)
| Marker 2 2490.900 MHz 52.80 dBuv/m i
Marker 3 2483.500 MHz 39.88 dBuv/m
10—
100—
80 —
0
0 dBu
00—
0|
540 dBuv | 2
MMW«MNWJWWMMMWM ‘ |\
/ \ WMMMWWWWMM/MMMMNMW
50—
/ \
)
\3
@ -
N —
T T T 1
Start 2458 5 MHz Center 2483 5 MHz Stop 2508 5 MHz
REW 1MHz VBW3MHz Sweep 1.010ms (1001 pis)

Figure 61 — GFSK/DH1 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth - HDR4 iPA

Mode Modulation Packet Type | Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBpVv/m) (dBuv/m)
Static GFSK 4DH5 2404 2390.0 54.42 39.24
Static GFSK 4DH5 2478 2483.5 52.20 39.77
Table 41 - Restricted Band Edge Results
13— Ref 138 3dBuvim Attenuation 10dB
Filter 1/ -2dB ‘Sweep Count 4000 (pk) / 1 (cav)
Marker 12390.000 MHz 52.41 dBuv/m
- Marker22310.800 MHz 54.42 dBuv/m
Marker 3 2390.000 MHz 39.23 dBuv/m
nw— — Marker 4 2386.480 MHz 39.24 dBuv/m
0 dBuvi
72
Eoiwwwwmwmwwww‘i | s P e
|
| A
Start 2310.0MHz ' CenteréJBO 0MHz ‘ Stop 2470. QMHz‘
RBW 1MHz VBW 3 MHz Sweep 1.010ms (1001 pts)
Figure 62 - Static - GFSK/4DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz

__ Ref1343dBuwvim
Filter B/ -6

Marker 1 2483.500 MHz 51.28 dBuv/m
w——Marker22504.800 MHz-52.20 dBuv/m
Marker 3 2483.500 MHz 39.77 dBuv/m

10—

Attenuation 1048

(cav)

Sweep Count 4000 (pk) /1

BV
o e

Start 2458.5 MHz
REW TMHz

T
Center 26835 MHz
VBW 3 MHz

Stop 2508 5MHz
Sweep 1.010 ms (1001 pts)

Figure 63 - Static - GFSK/4DHS5 - 2478 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth - HDR4 ePA

Mode Modulation Packet Type | Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBpVv/m) (dBuv/m)

Static GFSK 4DH5 2404 2390.0 53.89 39.59

Static GFSK 4DH5 2478 2483.5 53.35 40.60

Table 42 - Restricted Band Edge Results

Ref 1385 dBuvim
Filter W -3¢B

Marker 12390.000 MHz 52.47 dBuv/m
- Marker 2 2373.360 MHz 53.89 dBuv/m
Marker 3 2390.000 MHz 39.59 dBuv/m

130

10—

Attenuation 108
Sweep Count 3000 (pk) /1 (c2v)

5.0 dBuvim
YT YRR P2 I BT T Py ReTRes STV TS RYY v T e LN AL e N A T
50— |
|
|
3 |
o]
30—
T T T 1
Start 2310.0MHz Center 2390.0 MHz Stop 2470.0MHz
RBW 1MHz VBW 3 MHz Sweep 1.010ms (1001 pts)

Figure 64 - Static - GFSK/4DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz

__ Ref131.94Buwim
Filter B/ -6

Marker 1 2483.500 MHz 51.44 dBuv/m
w——Marker22486.150 MHz 53.35 dBuv/m
Marker 3 2483.500 MHz 40.60 dBuv/m

10—

Attenuation 1048
Sweep Count 2000 (pk) /1 (cav)

T
Start 2458.5 MHz Center 26835 MHz
REW TMHz VBW 3 MHz

T 1
Stop 2508 5MHz
Sweep 1.010 ms (1001 pts)

Figure 65 - Static - GFSK/4DH5 - 2478 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDR8 iPA

Mode Modulation Packet Type | Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBpVv/m) (dBuv/m)

Static GFSK 8DH5 2404 2390.0 53.90 39.28

Static GFSK 8DH5 2478 2483.5 59.94 45.70

Table 43 - Restricted Band Edge Results

) Fierg 208

10—

Ref 138 5dBuvim

Marker 12390.000 MHz 51.57 dBuv/m
- Marker 2 2365.680 MHz 53.90 dBuv/m
Marker 3 2390.000 MHz 39.28 dBuv/m

Attenuation 108
Sweep Count 4000 (pk) /1 (cav)

W

Start 2310.0MHz
RBW1MHz

T
Center 22900 MHz

VB3 MHz

Sweep 1.010ms (1001 pts)

1
Stop 2470.0MHz

Figure 66 - Static - GFSK/8DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz

__Ref138.94Buwim
Filter B/ -6

10—

Marker 1 2483.500 MHz 58.73 dBuv/m
w——Marker22483.850 MHz -59.54 dBuv/m
Marker 3 2483.500 MHz 45.70 dBuv/m

Attenuation 1048
Sweep Count 4000 (pk) /1 (cav)

Start 2458.5 MHz
REW TMHz

T
Center 26835 MHz
VBW 3 MHz

T 1
Stop 2508 5MHz
Sweep 1.010 ms (1001 pts)

Figure 67 - Static - GFSK/8DH5 - 2478 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDR8 ePA

Mode Modulation Packet Type | Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBpVv/m) (dBuv/m)

Static GFSK 8DH5 2404 2390.0 53.52 39.61

Static GFSK 8DH5 2478 2483.5 62.92 50.18

Table 44 - Restricted Band Edge Results

Ref 138.0dBuvim

) Fiere 208

Marker 12390.000 MHz 51.55 dBuv/m
- Marker22329.840 MHz 53.52 dBuv/m
Marker 3 2390.000 MHz 39.61 dBuv/m

10—

Attenuation 10d
Sweep Count 2000 (pk) /1

(c2v)

3

Start 2310.0MHz
RBW1MHz

T
Center 22900 MHz
VB3 MHz

1
Stop 2470.0MHz
Sweep 1.010ms (1001 pts)

Figure 68 - Static - GFSK/8DH5 - 2404 MHz - Band Edge Frequency 2390.0 MHz

__Ref138.3dBuwim
Filter B/ -6

Marker 1 2483.500 MHz 62.58 dBuv/m

w——Marker22483.850 MHz 62.92 dBuv/m
Marker 3 2483.500 MHz 50.18 dBuv/m

10—

Attenuation 1048

(cav)

Sweep Count 2000 (pk) /1

Start 2458.5 MHz
REW TMHz

T
Center 26835 MHz
VBW 3 MHz

T
Stop 2508 5MHz
Sweep 1.010 ms (1001 pts)

Figure 69 - Static - GFSK/8DHS5 - 2478 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
88 to0 216 150
216 to 960 200
Above 960 500
Table 45
ISEDC RSS-GEN, Limit Clause 8.9
Frequency (MHz) Field Strength (uV/m at 3 metres)
30-88 100
88-216 150
216-960 200
Above 960* 500
Table 46

*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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2.6.7

Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

©

TU - Traceability Unscheduled
O/P Mon - Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
LOdBILW SMA Attenuator | seatectro 60-674-1010-89  |395 |- 15-May-2020
'}\?n';ﬁﬁtgrBGHz Low Noise | \ight Technologies APS04-0085 4365 |12 14-Nov-2020
Double Ridge Broadband | schwarzbeck BBHA 9120 B 4848 |12 11-Mar-2020
Hygrometer Rotronic HP21 4989 12 02-May-2020
EMI Test Receiver Rohde & Schwarz ESW44 5084 12 28-Nov-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5103 12 06-0ct-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5104 12 09-Dec-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5105 12 06-0ct-2020
Cable (18 GHz) Rosenberger LU7-071-2000 5107 12 06-0ct-2020
EmX Emissions Software | TUV SUD EmX 5125 - Software
Screened Room (11) Rainford Rainford 5136 36 01-Nov-2021
Mast Maturo TAM 4.0-P 5158 - TU
"C"grfttrgnng“mtab'e Maturo Maturo NCD 5159 |- TU
Turntable Maturo TT 15WF 5160 - TU
8 Meter Cable Teledyne PR90-088-8MTR 5212 12 30-Aug-2020
Horn Antenna (1-10GHz) | Schwarzbeck BBHA 9120 B 5215 12 11-Mar-2020
Pre Amp 1 - 26.5 GHz Agilent Technologies 8449B 5445 - O/P Mon

Table 47
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3 Measurement Uncertainty

For a 95% confidence level, the measurement uncertainties for defined systems are:

Test Name Measurement Uncertainty
Restricted Band Edges 30 MHz to 1 GHz: + 5.2 dB
1 GHz to 40 GHz: + 6.3 dB
Authorised Band Edges 30 MHz to 1 GHz: + 5.2 dB
1 GHz to 40 GHz: + 6.3 dB
Spurious Radiated Emissions 30 MHz to 1 GHz: + 5.2 dB
1 GHz to 40 GHz: + 6.3 dB
Emission Bandwidth +67.18 kHz
Power Spectral Density +3.2dB
Maximum Conducted Output Power +3.2dB
Table 48

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the decision rule according to
IEC Guide 115: 2007, clause 4.4.3 and 4.5.1.
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