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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

17 September 2019

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

Frontier Smart Technologies Limited

Frontier Smart Technologies Limited

Minuet 2 Module FS5352

Minuet 2 Voice Reference Platform FS6626

RAD113219 - Minuet 2 Module (FS5352) FCC Radiated

Test Sample

RAD113254 - Minuet 2 Module (FS5352) FCC Radiated

Test Sample

RAD113255 - Minuet 2 Module (FS5352) Conducted Test

Sample

RAD113239 - Minuet 2 Module (FS5352) Conducted Test

Sample
Minuet 2 Module: Rev4

Minuet 2 Voice Reference Platform: ES1

NS2
4
FCC 47 CFR Part 15C: 2018

ISEDC RSS-247: Issue 2 (2017-02)
ISEDC RSS-GEN: Issue 5 Amd 1 (2019-03)

FS190532
22-May-2019

11-June-2019, 14-June-2019 and 01-July-2019

11-June-2019
21-July-2019

George Porter, Graeme Lawler, Connor Lee, Matthew

Dawkins and Nandhini Mathivanan

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

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

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

Configuration and Mode: 2.4 GHz WLAN - 802.11b

2.1 15.207 - 8.8 AC Power Line Conducted Emissions Pass ANSI C63.10 (2013)

2.2 15.247 5.2 6.6 Emission Bandwidth Pass ANSI C63.10 (2013)

@@

2.3 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
KDB 662911 D01 v02r01

2.4 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)

25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)

2.6 15.247 (d) 55 6.13 Spurious Radiated Emissions Pass ANSI C63.10 (2013)

and 15.205

2.7 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
KDB 662911 D01 v02r01

Configuration and Mode: 2.4 GHz WLAN - 802.11g

2.2 15.247 5.2 6.6 Emission Bandwidth Pass ANSI C63.10 (2013)

@@

2.3 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
KDB 662911 D01 v02r01

2.4 15.247 (d) 55 - Authorised Band Edges Pass ANSI C63.10 (2013)

25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)

2.6 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
KDB 662911 D01 v02r01

COMMERCIAL-IN-CONFIDENCE
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Section Specification Clause Test Description Result Comments/Base Standard
Part 15C RSS-247 RSS-GEN
Configuration and Mode: 2.4 GHz WLAN - 802.11n 20 MHz Bandwidth
2.2 15.247 5.2 6.6 Emission Bandwidth Pass ANSI C63.10 (2013)
@Q)

2.3 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
KDB 662911 D01 v02r01

24 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)

25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)

2.6 15.247 (d) 55 6.13 Spurious Radiated Emissions Pass ANSI C63.10 (2013)

and 15.205

2.7 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
KDB 662911 D01 v02r01

Configuration and Mode: Bluetooth Low Energy

2.2 15.247 5.2 6.6 Emission Bandwidth Pass ANSI C63.10 (2013)

@@

2.3 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
KDB 662911 D01 v02r01

2.4 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)

25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)

2.6 15.247 (d) 55 6.13 Spurious Radiated Emissions Pass ANSI C63.10 (2013)

and 15.205

2.7 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)

KDB 662911 D01 v02r01

COMMERCIAL-IN-CONFIDENCE
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1.4

Application Form

Equipment Description

Technical Description:

(Please provide a brief description of the
intended use of the equipment)

Minuet 2 is a module, which when installed in a consumer audio product
enables high-quality audio streaming over Wi-Fi, Bluetooth and Ethernet, and
can be activated via voice commands. Where appropriate the Minuet 2
module is tested in the Minuet 2 Voice Reference Platform.

Manufacturer: Frontier Smart Technologies Limited
Model: Minuet 2 module (FS5352)

. Minuet 2 module: HA-FS5352-xxxxxx (where xxxxxxx denotes the
Part Number:

customer variant e.g. HA-FS5352-000001)

Hardware Version:

Minuet 2 module: Rev4

Software Version:

NS2

FCC ID (if applicable)

YYX-FS5352

IC ID (if applicable)

11458A-FS5352

Intentional Radiators

WLAN WLAN
Technology Bluetooth 2 4GHz 5GHz N/A N/A N/A
2400- 5150-5350,
Frequency Band (MHz) 2483 5 2402-2482 5470-5825 N/A N/A N/A
Conducted Declared
Output Power (dBm) 6.5 16.5 16.5 N/A N/A N/A
2.2(5150-
5250MHz)
3.5 (5250-
. . 5350 MHz)
Antenna Gain (dBi) 2.3 2.3 4.6 (5470- N/A N/A N/A
5725 MHz)
3.1 (5725-
5825 MHz)
Supported Bandwidth(s) 1,2 20 20,40, 80 N/A N/A N/A
(MHz)
GFSK. | OpsK.16. | QPSK. 16
Modulation Scheme(s) BSSPEK 8- QAM, 64- QAM, 64- N/A N/A N/A
QAM QAM
1MOOD 20MO00D,
ITU Emission Designator ZMOOD’ 20M00D 40MO00D, N/A N/A N/A
80M00OD
Bottom Frequency (MHz) 2400 2412 5180 N/A N/A N/A
Middle Frequency (MHz) 2441 2437 5500 N/A N/A N/A
Top Frequency (MHz) 2480 2472 5825 N/A N/A N/A
Un-intentional Radiators
Highest frequency generated or used in the device or on which the device operates or tunes 5825 MHz
Lowest frequency generated or used in the device or on which the device operates or tunes 2402MHz

Class A Digital Device (Use in commercial, industrial or business environment) ¥

COMMERCIAL-IN-CONFIDENCE
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Class B Digital Device (Use in residential environment only) ¥

AC Power Source

AC supply frequency: 50 or 60 (Hz)

100 - 240V Max current: 0.8 A

Single Phase M Three Phase [J

DC Power Source

Nominal voltage: 5 V

Extreme upper voltage: 5.25 V

Extreme lower voltage: 4.75 V

Max current: 2 A

Battery Power Source

Voltage: 11.1V

End-point voltage: 8.1 V (Point at which the battery will terminate)

Alkaline [J Leclanche [J Lithium [J Nickel Cadmium [J Lead Acid* [J *(Vehicle regulated)

Other ¥ Please detail: Lithium-ion Polymer

Charging

Can the EUT transmit whilst being charged Yes ¥ No [

Temperature

Minimum temperature: 0 °C Maximum temperature: 70 °C

Antenna Characteristics

Antenna connector 1 State impedance 50 Ohm

Temporary antenna connector []  State impedance N/A Ohm

Integral antenna 1  Type N/A  State Gain N/A dBi

External antenna ¥  Type PCB antenna  State impedance 50 Ohm

Ancillaries (if applicable)

Manufacturer: Southstar Part Number: N12-2128-R0A

Model: SW700M (SW750M) Country of Origin: China

I hereby declare that the information supplied is correct and complete.

Name: Abdul Wahed Dewan
Position held: Principal RF Engineer
Date: 29/08/2019
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1.5 Product Information
1.5.1 Technical Description

Minuet 2 is a module, which when installed in a consumer audio product enables high-quality audio
streaming over Wi-Fi, Bluetooth and Ethernet, and can be activated via voice commands. Where
appropriate the Minuet 2 module is tested in the Minuet 2 Voice Reference Platform.

1.6 Test Set up Diagrams
PSU EUT Attenuator
External 10 MHz
DWM Reference Spectrum Analyser

Figure 1 - Conducted Lab Testing

Semi-anechoic Chamber

Mast
r 3m EuT
Antenna, T

Lr Absorbant Material 15my
T St |----: (Measuremenis = 1 GHz}
: L RE 1-4m
iPre-ampi= gy EIC AAAA J/
; l """"""" '|' Tumtable

Device

! |
: _ Measuring | i
iPre-amp =) Spectrum Analyser

Ethernet| Remote Access \‘ T i Tumtable Control
1 i

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

Figure 2- Radiated Emissions Test Setup Diagram
1.7 Deviations from the Standard

No deviations from the applicable test standard were made during testing.
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1.8 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

Serial Number: RAD113255

0 | As supplied by the customer

| Not Applicable

| Not Applicable

Serial Number: RAD113219

0 | As supplied by the customer

| Not Applicable

| Not Applicable

Serial Number: RAD113254

0 | As supplied by the customer

| Not Applicable

| Not Applicable

Serial Number: RAD113239

0 | As supplied by the customer

| Not Applicable

| Not Applicable

COMMERCIAL-IN-CONFIDENCE
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1.9

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 WLAN - 802.11b

AC Power Line Conducted Emissions Graeme Lawler UKAS
Emission Bandwidth George Porter UKAS
Maximum Conducted Output Power George Porter UKAS
Restricted Band Edges Connor Lee UKAS
Authorised Band Edges Connor Lee and Matthew Dawkins UKAS
Spurious Radiated Emissions Graeme Lawler UKAS
Power Spectral Density George Porter UKAS
Configuration and Mode: 2.4 GHz WLAN - 802.11g

Emission Bandwidth George Porter UKAS
Maximum Conducted Output Power George Porter UKAS
Restricted Band Edges Connor Lee UKAS
Authorised Band Edges Connor Lee and Matthew Dawkins UKAS
Power Spectral Density George Porter UKAS
Configuration and Mode: 2.4 GHz WLAN - 802.11n 20 MHz Bandwidth

Emission Bandwidth George Porter UKAS
Maximum Conducted Output Power George Porter UKAS
Restricted Band Edges Connor Lee UKAS
Authorised Band Edges Connor Lee and Matthew Dawkins UKAS
Spurious Radiated Emissions Graeme Lawler UKAS
Power Spectral Density George Porter UKAS
Configuration and Mode: Bluetooth Low Energy

Restricted Band Edges Graeme Lawler UKAS
Maximum Conducted Output Power Nandhini Mathivanan UKAS
Power Spectral Density Nandhini Mathivanan UKAS
Emission Bandwidth Nandhini Mathivanan UKAS
Authorised Band Edges Graeme Lawler UKAS
Spurious Radiated Emissions Graeme Lawler UKAS

Office Address:

Octagon House

Concorde Way, Segensworth North
Fareham, Hampshire, PO15 5RL
United Kingdom

COMMERCIAL-IN-CONFIDENCE
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21

211

Test Details

AC Power Line Conducted Emissions
Specification Reference

FCC 47 CFR Part 15C, Clause 15.207
ISEDC RSS-GEN, Clause 8.8

Equipment Under Test and Modification State

Minuet 2 Module (FS5352), S/N: RAD113219 - Modification State O
Date of Test

21-July-2019

Test Method

The test was performed in accordance with ANSI C63.10, clause 6.2.
Environmental Conditions

Ambient Temperature 17.3°C
Relative Humidity 76.5 %

COMMERCIAL-IN-CONFIDENCE
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2.1.6 Test Results

2.4 GHz WLAN - 802.11b

Applied supply voltage: 120V
Applied supply frequency: 60 Hz

Frequency QP Level QP Limit QP Margin AV Level AV Limit AV Margin
(MHz) (dBuv) (dBuv) (dBuv) (dBuv) (dBuv) (dBuv)
0.168 41.8 65.1 -23.2 28.2 55.1 26.8
4.907 31.1 56.0 -24.9 23.2 46.0 22.8

Table 5 - Live Line Emissions Results

100 __ Conducted Emissions

10]

90

80

70

60

[1]

50

%0 ®

30 i I

20

i
o

FCC Pt[15B Class § QP Sed 15.10
0|FCC Pt[15B Class B AV Sec|15.10

150k ™M 10M 30M
Frequency (Hz)

Level (dBuV)

Figure 3 - Live Line - 150 kHz to 30 MHz
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Frequency QP Level QP Limit QP Margin AV Level AV Limit AV Margin
(MHz) (dBuv) (dBuVv) (dBuVv) (dBuv) (dBuVv) (dBuv)
0.658 32.6 56.0 -23.4 24.6 46.0 21.4
4.925 32.3 56.0 -23.7 24.5 46.0 21.5
Table 6 — Neutral Line Emissions Results
Ia 100 _ Conducted Emissions
90
80
70
I
60
I
50
40
30 © ol Q
o @
20 o
;>:.: 10
% FCC Pt{15B Class H QP Sed 15.10'
3 0[FCC Pt[15B Class H AV Sec|15.10'
150k ™M 10M 30M
Frequency (Hz)
Figure 4 - Neutral Line - 150 kHz to 30 MHz
FCC 47 CER Part 15, Limit Clause 15.207 and ISEDC RSS-GEN Limit Clause 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-Peak Average
0.15t0 0.5 66 to 56* 56 to 46*
0.5t05 56 46
5to 30 60 50
Table 7

*Decreases with the logarithm of the frequency.
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21.7 Test Location and Test Equipment Used

This test was carried out in EMC Chamber 5.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Transient Limiter Hewlett Packard 11947A 15 12 26-Jul-2019
LISN Rohde & Schwarz ESH3-Z5 1390 12 20-Nov-2019
Screened Room (5) Rainford Rainford 1545 36 23-Jan-2021
Hygromer Rotronic Al 2677 12 20-Feb-2020
Digital Multimeter Iso-tech IDM-101 2895 12 04-Oct-2019
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 17-Dec-2019
Table 8

COMMERCIAL-IN-CONFIDENCE
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2.2
2.21

2.2.2

223

224

225

2.2.6

COMMERCIAL-IN-CONFIDENCE

Maximum Conducted Output Power
Specification Reference

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

Equipment Under Test and Modification State

Minuet 2 Module (FS5352), S/N: RAD113255 - Modification State 0
Minuet 2 Module (FS5352), S/N: RAD113239 - Modification State 0

Date of Test

24-June-2019 to 18-July-2019

Test Method

The test was performed in accordance with ANSI C63.10, clause 11.9.1.1.
Environmental Conditions

Ambient Temperature  21.7 - 22.9 °C
Relative Humidity 48.1 - 65.8%

Test Results

2.4 GHz WLAN - 802.11b

Testing was performed on the Data Rate with the highest conducted output power. This Data Rate
was 2 Mbps.

Port Output Power (dBm)
2412 MHz 2437 MHz 2462 MHz
1 14.72 14.70 14.94
2 14.54 14.65 14.88
Table 9
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2.4 GHz WLAN - 802.11¢g

&

Testing was performed on the Data Rate with the highest conducted output power. This Data Rate

was 54 Mbps.
Port Output Power (dBm)
2412 MHz 2437 MHz 2462 MHz
1 14.70 14.72 14.99
2 14.57 14.78 14.47

2.4 GHz WLAN - 802.11n 20 MHz Bandwidth

Table 10

Testing was performed on the Modulation Coding Scheme with the highest conducted output
power. This Modulation Coding Scheme was MCS7.

Port Output Power (dBm)
2412 MHz 2437 MHz 2462 MHz

1 14.80 14.81 15.13
2 14.80 14.93 14.47
MIMO - Port 1 + 2 17.75 17.73 17.56

Table 11

Bluetooth Low Energy
Frequency (MHz) Output Power
dBm mw

2402 6.32 4.285
2440 6.02 3.399
2480 5.56 3.597

Table 12

COMMERCIAL-IN-CONFIDENCE
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2.2.7

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.

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Dual Power Supply Unit Hewlett Packard 6253A 271 - O/P Mon
Power Divider Weinschel 1506A 603 12 23-Apr-2020
Hygrometer Rotronic 1-1000 3220 12 13-Sep-2019
Network Analyser Rohde & Schwarz ZVA 40 3548 12 17-Oct-2019
1 Metre SMA Cable Rhophase ggg-lSOlA-lOOO- 4101 |- O/P Mon
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 22-Oct-2019
Frequency Standard Spectracom gjggfggg{l ¢ 1200- 4393 6 15-Oct-2019
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
EXA Keysight Technologies N9010B 4968 24 21-Dec-2019
Cable (18 GHz) Rosenberger LU7-071-1000 5097 12 04-Oct-2019
Cable (18GHz SMA 1m) Rosenberger LU7-071-1000 5164 12 06-Dec-2019
USB Power Sensor Boonton RTP5006 5184 12 12-Dec-2019
Attenuator 10 dB 2W Telegartner 01156A0031 N/S - O/P Mon

Table 13
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2.3
2.31

2.3.2

233

234

235

2.3.6

Power Spectral Density

Specification Reference

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

ISEDC RSS-247, Clause 5.2
ISEDC RSS-GEN, Clause 6.12

Equipment Under Test and Modification State

Minuet 2 Module (FS5352), S/N: RAD113239 - Modification State 0
Minuet 2 Module (FS5352), S/N: RAD113255 - Modification State 0

Date of Test
24-June-2019 to 18-July-2019

Test Method

This test was performed in accordance with ANSI C63.10, clause 11.10.2.

Environmental Conditions

Ambient Temperature  21.7 - 22.9 °C
Relative Humidity 48.1 - 65.8%

Test Results

2.4 GHz WLAN - 802.11b

Data Rate: 2 Mbps

Power Spectral Density (dBm/MHz)

Antenna Port

2412 MHz 2437 MHz 2462 MHz
1 -7.56 -7.60 -7.83
2 -7.93 -7.85 -7.08
Table 14 - Power Spectral Density
2.4 GHz WLAN - 802.119g
Data Rate: 54 Mbps
Power Spectral Density (dBm/MHz)
Antenna Port
2412 MHz 2437 MHz 2462 MHz
1 -8.49 -7.98 -8.23
2 -8.05 -7.10 -0.88

Table 15 - Power Spectral Density

COMMERCIAL-IN-CONFIDENCE
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2.4 GHz WLAN - 802.11n 20 MHz Bandwidth

Modulation Coding Scheme: MCS7

&

Power Spectral Density (dBm/MHz)

Antenna Port

2412 MHz 2437 MHz 2462 MHz
1 -7.48 -7.80 -6.78
2 -6.96 -7.21 -10.98
MIMO — Port 1 + 2 -7.06 -7.34 -7.54

Bluetooth Low Energy

Table 16 - Power Spectral Density

Modulation/Packet Type: GFSK/DH1

Frequency (MHz) Power Spectral Density (dBm/MHz)
2440 5.66
2480 5.16
2402 5.94

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

Table 17 - Power Spectral Density

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

COMMERCIAL-IN-CONFIDENCE
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Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
Dual Power Supply Unit Hewlett Packard 6253A 271 - O/P Mon
Power Divider Weinschel 1506A 603 12 23-Apr-2020
Hygrometer Rotronic 1-1000 3220 12 13-Sep-2019
Network Analyser Rohde & Schwarz ZVA 40 3548 12 17-Oct-2019
1 Metre SMA Cable Rhophase ggg-lSOlA-lOOO- 4101 - O/P Mon
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 22-Oct-2019
Frequency Standard Spectracom gjg;?gg? ¢ 1200- 4393 6 15-Oct-2019
E:‘:Sigfwer USB RF power | pARen Instruments RPR3006W 4466 |12 10-Apr-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
EXA Keysight Technologies N9010B 4968 24 21-Dec-2019
Cable (18 GHz) Rosenberger LU7-071-1000 5097 12 04-Oct-2019
USB Power Sensor Boonton RTP5006 5184 12 12-Dec-2019
Attenuator 10 dB 2W Telegartner 01156A0031 N/S - O/P Mon

Table 18
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2.4
2.41

2.4.2

243

244

245

2.4.6

Emission Bandwidth
Specification Reference

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

Equipment Under Test and Modification State

Minuet 2 Module (FS5352), S/N: RAD113239 - Modification State 0
Minuet 2 Module (FS5352), S/N: RAD113255 - Modification State 0

Date of Test

24-June-2019 to 18-July-2019

Test Method

The test was performed in accordance with ANSI C63.10, clause 11.8.1
Environmental Conditions

Ambient Temperature  21.7 - 22.9 °C
Relative Humidity 48.1 - 65.8%

Test Results

2.4 GHz WLAN - 802.11b

Data Rate: 2 Mbps

Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz)
2412 10.020 13.468
2437 10.140 13.454
2462 10.080 13.417

Table 19 — Antenna Port 1
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b

| o] Keyswghl Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF ALIGNAUTO |
#Avg Type: RMS
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 24 dB

Center Freq 2. 41200000 GHz

Ref Offset 17.3 dB
1OQdBldw Ref 30.00 dBm

Span 60.00 MHz
# #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
IMSG

STATUS

Figure 5 - 2412 MHz - 6 dB Bandwidth — Antenna Port 1

|_ Keysight Spectrum Analyzer - Occupied BW

==
10:06:35 AMJun 24, 2019
Radio Std: None

SENSE:INT| SOURCE OFF ALIGN AUTO |
Center Freq: 2.412000000 GHz

—p—~ Trig: Free Run Avg|Hold: 200/200
#IFGain:Low #Atten: 24 dB

Radio Device: BTS

Span 60.00 MHz|
#Res BW 200 kHz

#VBW 620 kHz Sweep 1.867 ms

Occupied Bandwidth Total Power 20.3 dBm

13.468 MHz

Transmit Freq Error -24.051 kHz % of OBW Power
x dB Bandwidth 16.79 MHz x dB

99.00 %
-26.00 dB

STATUS

Figure 6 - 2412 MHz — 99% Occupied Bandwidth — Antenna Port 1
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| o] Keyswghl Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF ALIGNAUTO |
#Avg Type: RMS
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 24 dB

Center Freq 2. 43700000 GHz

Ref Offset 17.3 dB
1OQdBldw Ref 30.00 dBm

Span 60.00 MHz
# #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
IMSG

STATUS

Figure 7 - 2437 MHz — 6 dB Bandwidth — Antenna Port 1

|_ Keysight Spectrum Analyzer - Occupied BW

==
10:13:09 AMJun 24, 2019
Radio Std: None

SENSE:INT| SOURCE OFF ALIGN AUTO |
Center Freq: 2.437000000 GHz

—p—~ Trig: Free Run Avg|Hold: 200/200
#IFGain:Low #Atten: 24 dB

Radio Device: BTS

Span 60.00 MHz|
#Res BW 200 kHz

#VBW 620 kHz Sweep 1.867 ms

Occupied Bandwidth Total Power 20.3 dBm

13.454 MHz

Transmit Freq Error -11.176 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.67 MHz x dB

-26.00 dB

STATUS

Figure 8 - 2437 MHz — 99% Occupied Bandwidth — Antenna Port 1
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| o] Keyswghl Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF ALTGN AUTO |

Center Freq 2. 46200000 GHz

Avg Type: Log-Pwr
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 24 dB

Ref Offset 17.3 dB
1OQdBldw Ref 30.00 dBm

#VYBW 300 kHz

# Sweep (#Swp) 1.000 ms {1001 pts)
IMSG

Span 60.00 MHz

STATUS

Figure 9 - 2462 MHz — 6 dB Bandwidth — Antenna Port 1

|_ Keysight Spectrum Analyzer - Occupied BW

SENSE:INT| SOURCE OFF ALIGN AUTO |

==
03:57:39 PMJul 17, 2019

Center Freq: 2.462000000 GHz

—p—~ Trig: Free Run Avg|Hold: 200/200
#IFGain:Low #Atten: 24 dB

Radio Std: None

Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 20.2 dBm

13.417 MHz

Transmit Freq Error -24.695 kHz % of OBW Power
x dB Bandwidth 16.68 MHz x dB

99.00 %
-26.00 dB

STATUS

Span 60.00 MHz|
Sweep 1.867 ms

Figure 10 - 2462 MHz - 99% Occupied Bandwidth — Antenna Port 1

COMMERCIAL-IN-CONFIDENCE
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2.4 GHz WLAN - 802.11b

Data Rate: 2 Mbps

Frequency (MHz)

6 dB Bandwidth (MHz)

99% Occupied Bandwidth (MHz)

2412 10.020 13.456
2437 10.200 13.429
2462 9.900 13.472

Table 20 — Antenna Port 2

|_ Keysight Spadmm Ana\yzer SWEpISA

SENSE:INT| SOURCE OFF

ALIGN AUTO |

PNO: Fast —s— Trig: FreeRun
IFGain:Low Atten: 24 dB

#Avg Type: RMS
Avg|Hold: 200/200

Ref Offset 17.3 dB
1LOgBldw Ref 30.00 dBm

#VYBW 300 kHz

Sweep (#Swp) 2. 267 ms (1 001 pts)

STATUS

Figure 11 - 2412 MHz - 6 dB Bandwidth — Antenna Port 2

COMMERCIAL-IN-CONFIDENCE
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| o] Keyswghl Spectrum Analyzer - Occupied BW ==
RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO | 10:22:34 AMJun 26,2019
Center Freq: 2.412000000 GHz Radic Std: None
+». Trig: FreeRun Avg|Hold: 200/200
#FGain:Low #Atten: 24 dB Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 20.2 dBm
13.456 MHz

Transmit Freq Error -4.191 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.85 MHz x dB -26.00 dB

MSG STATUS

Figure 12 - 2412 MHz — 99% Occupied Bandwidth - Antenna Port 2

= Keys\ght Spectrum Analyzer - SweptSA

SENSE:INT| SOURCE OFF ALIGNAUTO |
#Avg Type: RMS
PNO: Fast -+~ Trig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 24 dB

Ref Offset 17.3 dB
Ref 30.00 dBm

#VBW 300 kHz Sweep (#Swp) 2.267 ms (1 001 pts)

IMSG STATUS

Figure 13 - 2437 MHz - 6 dB Bandwidth — Antenna Port 2
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= Keysight Spectrum Analyzer - Dccupied BW ==
RL RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO | 10:26:49 AMJun 26,2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radic Std: None
NFE. +». Trig: FreeRun Avg|Hold: 200/200

#IFGain:Low #Atten: 24 dB Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 20.3 dBm
13.429 MHz

Transmit Freq Error -41.302 kHz % of OBW Power 99.00 %

x dB Bandwidth 16.71 MHz x dB -26.00 dB

MSG STATUS

Figure 14 - 2437 MHz — 99% Occupied Bandwidth — Antenna Port 2

= Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO |
Center Freq 2.462000000 GHz . Avg Type: Log-Pwr
NFE PNO: Fast -+~ Trig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 24 dB

Ref Offset 17.3 dB
Ref 30.00 dBm

#VBW 300 kHz Sweep (#Swp) 1.000 ms (1001 pts)

IMSG STATUS

——
l lu
" L

Figure 15 - 2462 MHz — 6 dB Bandwidth — Antenna Port 2
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= Keysight Spectrum Analyzer - Dccupied BW ==
RL RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO | 09:03:21 AM Jul18, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radic Std: None
NFE. +». Trig: FreeRun Avg|Hold: 200/200

#IFGain:Low #Atten: 24 dB Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 20.2 dBm
13.472 MHz

Transmit Freq Error -1.419 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.66 MHz x dB -26.00 dB

MSG STATUS

Figure 16 - 2462 MHz - 99% Occupied Bandwidth — Antenna Port 2
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2.4 GHz WLAN - 802.11¢g

Data Rate: 54 Mbps

Frequency (MHz)

6 dB Bandwidth (MHz)

99% Occupied Bandwidth (MHz)

2412 16.560 16.507
2437 16.560 16.522
2462 16.560 16.520

Table 21 — Antenna Port 1

|_ Keysight Spadmm Ana\yzer SWEpISA

SENSE:INT| SOURCE OFF

ALIGN AUTO |

PNO: Fast —s— Trig: FreeRun
IFGain:Low Atten: 24 dB

#Avg Type: RMS
Avg|Hold: 200/200

Ref Offset 17.3 dB
1LOgBldw Ref 30.00 dBm

#VYBW 300 kHz

AMkr2 16.56 MHz
0.051 dB

Sweep (#Swp) 2. 267 ms (1 001 pts)

STATUS

Figure 17 - 2412 MHz — 6 dB Bandwidth — Antenna Port 1
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= Keysight Spectrum Analyzer - Dccupied BW

E=REE

RF 500 DC

SENSE:INT| SOURCE OFF

ALTGN AUTO | 10:24:19 AMJun 24,2019

RL 50 Q
Center Freq 2.412000000 GHz
NFE

#IFGain:Low

Center 2.41200 GHz
#Res BW 200 kHz

Occupied Bandwidth
16.507 MHz

-5.592 kHz
19.41 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.412000000 GHz
+». Trig: FreeRun
#Atten: 24 dB

Radio Std: None
Avg|Hold: 200/200
Radio Device: BTS

#VBW 620 kHz

Total Power 20.7 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS

Figure 18 - 2412 MHz — 99% Occupied Bandwidth — Antenna Port 1

= Keysight Spectrum Analyzer - Swept SA

RF 50 Q

SENSE:INT| SOURCE OFF

ALIGN AUTO |

RL )9 DC
Center Freq 2.437000000 GHz
NFE

IFGain:Low

Ref Offset 17.3 dB
Ref 30.00 dBm

PNO: Fast ~#—

#VBW 300 kHz

#Avg Type: RMS

Trig: FreeRun Avg|Hold: 200/200

Atten: 24 dB

AMkr2 16.56 MHz
-2.412 dB

Sweep (#Swp) 2.267 ms (1001 pts)

STATUS

Figure 19 - 2437 MHz - 6 dB Bandwidth — Antenna Port 1
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| o] Keyswghl Spectrum Analyzer - Occupied BW ==
RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO | 10:31:42 AMJun 24,2019
Center Freq: 2.437000000 GHz Radic Std: None
+». Trig: FreeRun Avg|Hold: 200/200
#FGain:Low #Atten: 24 dB Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 20.7 dBm
16.522 MHz

Transmit Freq Error -14.439 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.09 MHz x dB -26.00 dB

MSG STATUS

Figure 20 - 2437 MHz - 99% Occupied Bandwidth — Antenna Port 1

= Keys\ght Spectrum Analyzer - SweptSA
o

SENSE:INT| SOURCE OFF ALIGNAUTO |
#Avg Type: RMS
PNO: Fast -+~ Trig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 24 dB

AMkr2 16.56 MHz
Ref Offset 17.3 dB
Ref 30.00 dBm 1.331 dB

1l

I
I
—
I
I
I
Y.
il
I
I

#VBW 300 kHz Sweep (#Swp) 2.267 ms (1 001 pts)

IMSG STATUS

Figure 21 - 2462 MHz — 6 dB Bandwidth — Antenna Port 1
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= Keysight Spectrum Analyzer - Dccupied BW ==
RL RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO | 04:01:29 PMJul 17, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radic Std: None
NFE. +». Trig: FreeRun Avg|Hold: 200/200

#IFGain:Low #Atten: 24 dB Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 20.7 dBm
16.520 MHz

Transmit Freq Error 6.766 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.22 MHz x dB -26.00 dB

MSG STATUS

Figure 22 - 2462 MHz — 99% Occupied Bandwidth — Antenna Port 1
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2.4 GHz WLAN - 802.11¢g

Data Rate: 54 Mbps

Frequency (MHz)

6 dB Bandwidth (MHz)

99% Occupied Bandwidth (MHz)

2412 16.500 16.534
2437 16.560 16.529
2462 17.640 17.692

Table 22 — Antenna Port 2

s Keysight Spectrum Analyzer - Swept SA

500 DC

Ref Offset 17.3 ¢B
Ref 30.00 dBm

| SENSE:INT] SOURCE OFF

ALIGN AUTO |

PNO: Fast ~—»— 1rig: FreeRun
IFGain:Low Atten: 24 dB

ﬂl“l [T LII!‘HI']I"‘MN m-unuﬂ

---'l--II---
---l’..--l‘---
----------
3 N N B N

#VBW 300 kHz

#Avg Type: RMS
Avg|Hold: 200/200

Sweep (#Swp) 2.267 ms (1001 pts)

Span 60.00 MHz

STATUS

Figure 23 - 2412 MHz - 6 dB Bandwidth — Antenna Port 2
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o e =

SENSE:INT| SOURCE OFF

ALIGN AUTO |

11:09:12 AMJun 26,2019

#FGain:Low

Center 2.41200 GHz
#Res BW 200 kHz

Occupied Bandwidth
16.534 MHz

34.875 kHz
19.11 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.412000000 GHz
Trig: FreeRun Avg|Hold: 200/200
#Atten: 24 dB

#VBW 620 kHz

Total Power 20.5 dBm

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS

Radio Std: None

Radio Device: BTS

Span 60.00 MHz|
Sweep 1.867 ms|

Figure 24 - 2412 MHz — 99% Occupied Bandwidth — Antenna Port 2

= Keyswghl Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF

ALIGN AUTO |

Center Freq 2. 43700000 GHz

PNO: Fast
IFGain:Low

Ref Offset 17.3 dB

1OQdBldw Ref 30.00 dBm

+». Trig: FreeRun

#VYBW 300 kHz

#Avg Type: RMS
Avg|Hold: 200/200
Atten: 24 dB

Sweep (#Swp) 2.267 ms (1001 pts)

Span 60.00 MHz

STATUS

Figure 25 - 2437 MHz - 6 dB Bandwidth — Antenna Port 2
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J= Keysight Spectrum Analyzer - Occupied BW

o e =

#Res BW 200 kHz

Occupied Bandwidth

SENSE:INT| SOURCE OFF ALTIGN AUTO

| 11:11:47 AMJun 26,2019

Center Freq: 2.437000000 GHz
Trig: FreeRun
#Atten: 24 dB

e
#FGain:Low

#VBW 620 kHz

Total Power 20.9

16.529 MHz

Transmit Freq Error
x dB Bandwidth

33.059 kHz
19.13 MHz

% of OBW Power
x dB

STATUS

Avg|Hold: 200/200

99.
-26.00 dB

Radio Std: None

Radio Device: BTS

dBm

00 %

Figure 26 - 2437 MHz — 99% Occupied Bandwidth — Antenna Port 2

= Keyswghl Spectrum Analyzer - Swept SA

Center Freq 2. 46200000 GHz

Ref Offset 17.3 dB

1OQdBldw Ref 30.00 dBm

SENSE:INT| SOURCE OFF ALTGN AUTO

+». Trig: FreeRun
Atten: 24 dB

PNO: Fast
IFGain:Low

#VYBW 300 kHz

#Avg Type: RMS
Avg|Hold: 200/200

Span 60.00 MHz
Sweep (#Swp) 2.267 ms (1001 pts)

STATUS

Figure 27 - 2462 MHz — 6 dB Bandwidth — Antenna Port 2
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J= Keysight Spectrum Analyzer - Occupied BW EE =
RL RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO | 04:13:15 PMJul 17, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radic Std: None
NFE —p. Trig: FreeRun Avg|Hold: 200/200
#FGain:Low #Atten: 24 dB Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 19.7 dBm
17.692 MHz

Transmit Freq Error 9.882 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.73 MHz x dB -26.00 dB

MSG STATUS

Figure 28 - 2462 MHz — 99% Occupied Bandwidth — Antenna Port 2
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2.4 GHz WLAN - 802.11n 20 MHz Bandwidth

Modulation Coding Scheme: MCS7

Frequency (MHz)

6 dB Bandwidth (MHz)

99% Occupied Bandwidth (MHz)

2412 17.760 17.681
2437 17.760 17.637
2462 17.700 17.672

Table 23 — Antenna Port 1

SENSE:INT| SOURCE OFF

ALIGN AUTO |

PNO: Fast —s— Trig: FreeRun
IFGain:Low Atten: 24 dB

#Avg Type: RMS
Avg|Hold: 200/200

Ref Offset 17.3 dB
Ref 30.00 dBm

#VYBW 300 kHz

AMkr2 17.76 MHz
0.121 dB

Sweep (#Swp) 2.267 ms (1 h01 pts)

STATUS

Figure 29 - 2412 MHz - 6 dB Bandwidth — Antenna Port 1
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| o] Keyswghl Spectrum Analyzer - Occupied BW ==
RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO | 11:02:44 AMJun 24,2019
Center Freq: 2.412000000 GHz Radic Std: None
+». Trig: FreeRun Avg|Hold: 200/200
#FGain:Low #Atten: 24 dB Radio Device: BTS

Span 60.00 MHz
#Res BW 200 kHz #/BW 620 kHz Sweep 1.867 ms|

Occupied Bandwidth Total Power 20.8 dBm
17.681 MHz

Transmit Freq Error -16.510 kHz % of OBW Power 99.00 %

x dB Bandwidth 19.98 MHz x dB -26.00 dB

MSG STATUS

Figure 30 - 2412 MHz - 99% Occupied Bandwidth — Antenna Port 1

= Keys\ght Spectrum Analyzer - SweptSA
o

[ SENSE:INT| SOURCE OFF ALIGNAUTO |
Center Freq 2. 437000000 GHz . #Avg Type: RMS

PNO: Fast -+~ Trig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 24 dB

AMkr2 17.76 MHz
Ref Offset 17.3 dB
1L%gEldiv R:f 3;?00 dBm 2.953 dB

ST —
I

#VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)

IMSG STATUS

Figure 31 - 2437 MHz - 6 dB Bandwidth — Antenna Port 1
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= Keysight Spectrum Analyzer - Dccupied BW

E=REE

RF 500 DC SENSE:INT| SOURCE OFF

ALIGN AUTO |

11:17:56 AM Jun 24,2019

RL 50 Q
Center Freq 2.437000000 GHz
NFE

+». Trig: FreeRun

#FGain:Low #Atten: 24 dB

#Res BW 200 kHz

Occupied Bandwidth

17.637 MHz
-6.537 kHz
19.75 MHz

Transmit Freq Error

x dB Bandwidth x dB

Center Freq: 2.437000000 GHz

#VBW 620 kHz

Total Power

% of OBW Power

Radio Std: None
Avg|Hold: 200/200
Radio Device: BTS

Span 60.00 MHz
Sweep 1.867 ms|

20.9 dBm

99.00 %
-26.00 dB

STATUS

Figure 32 - 2437 MHz - 99% Occupied Bandwidth — Antenna Port 1

= Keysight Spectrum Analyzer - Swept SA

RF 50 Q SENSE:INT| SOURCE OFF

ALIGN AUTO |

RL 10 DC
Center Freq 2.462000000 GHz .
NFE Trig: FreeRun

Atten: 24 dB

PNO: Fast ~#—
IFGain:Low

Ref Offset 17.3 dB

10 dBidiv  Ref 30.00 dBm
Log

#VBW 300 kHz

#Avg Type: RMS
Avg|Hold: 200/200

AMkr2 17.70 MHz
0.480 dB|

2

I
I
E——
I
I
I
I
N

i

Span 60.00 MHz
Sweep (#Swp) 2.267 ms (1001 pts)

STATUS

Figure 33 - 2462 MHz — 6 dB Bandwidth — Antenna Port 1

COMMERCIAL-IN-CONFIDENCE

Page 38 of 263




Document Number: 75946124-08 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

= Keysight Spectrum Analyzer - Dccupied BW ==
RL RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO | 04:03:23 PMJul 17, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radic Std: None
NFE. +». Trig: FreeRun Avg|Hold: 200/200

#IFGain:Low #Atten: 24 dB Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 20.9 dBm
17.672 MHz

Transmit Freq Error 5.937 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.76 MHz x dB -26.00 dB

MSG STATUS

Figure 34 - 2462 MHz — 99% Occupied Bandwidth — Antenna Port 1
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Modulation Coding Scheme: MCS7

Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz)
2412 17.760 17.684
2437 17.820 17.669
2462 17.640 17.714

Table 24 — Antenna Port 2

=R =
SE SENSE:INT] SOURCE OFF ALIGN AUTO | 11:21:01 AMJun 26,2019
#Avg Type: RMS

PNO: Fast ~—» Trig: Free Run Avg|Hold: 200/200

IFGain:Low Atten: 24 dB

AMKr2 17.76 MHz
Ref Offset 17.3 dB
1L%gBldiv Reef 3;.900 dBm -3.022 dB

#VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)

STATUS

Figure 35 - 2412 MHz - 6 dB Bandwidth — Antenna Port 2
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o e =

SENSE:INT| SOURCE OFF

ALTIGN AUTO | 11:21:06 AMJun 26,2019

Center Freq: 2.412000000 GHz

—p. Trig: FreeRun

#FGain:Low #Atten: 24 dB

#Res BW 200 kHz
Occupied Bandwidth
17.684 MHz

28.764 kHz
19.85 MHz

Transmit Freq Error
x dB Bandwidth

x dB

#VBW 620 kHz

Total Power

% of OBW Power

Radio Std: None
Avg|Hold: 200/200
Radio Device: BTS

Span 60.00 MHz|
Sweep 1.867 ms|

20.9 dBm

99.00 %
-26.00 dB

STATUS

Figure 36 - 2412 MHz — 99% Occupied Bandwidth — Antenna Port 2

= Keyswghl Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF

ALIGN AUTO |

Center Freq 2. 43700000 GHz

PNO: Fast ~»— Trig: FreeRun
IFGain:Low Atten: 24 dB

Ref Offset 17.3 dB

1OQdBldw Ref 30.00 dBm

#VYBW 300 kHz

#Avg Type: RMS
Avg|Hold: 200/200

Span 60.00 MHz
Sweep (#Swp) 2.267 ms (1001 pts)

STATUS

Figure 37 - 2437 MHz - 6 dB Bandwidth — Antenna Port 2
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b

J= Keysight Spectrum Analyzer - Occupied BW EE =
RL RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO | 11:24:13 AMJun 26,2019
Center Freq: 2.437000000 GHz Radic Std: None
—p. Trig: FreeRun Avg|Hold: 200/200
#IFGain:Low #Atten: 24 dB Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 21.0 dBm
17.669 MHz

Transmit Freq Error -5.126 kHz % of OBW Power 99.00 %

x dB Bandwidth 19.71 MHz x dB -26.00 dB

MSG STATUS

Figure 38 - 2437 MHz — 99% Occupied Bandwidth — Antenna Port 2

= Keyswghl Spectrum Analyzer - Swept SA

500 [ SENSE:INT| SOURCE OFF ALIGN AUTO |
Center Freq 2. 462000000 GHz ) #Avg Type: RMS
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 24 dB

Ref Offset 17.3 dB
1OQdBldw Ref 30.00 dBm

WM“-----WWM
A N N A

Span 60.00 MHz
#VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)

IMSG STATUS

Figure 39 - 2462 MHz — 6 dB Bandwidth — Antenna Port 2
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J= Keysight Spectrum Analyzer - Occupied BW

o e =

#Res BW 200 kHz

Occupied Bandwidth

SENSE:INT| SOURCE OFF ALTIGN AUTO |

04:15:18 PMJul 17, 2019

#FGain:Low

17.714 MHz

Transmit Freq Error
x dB Bandwidth

13.960 kHz
19.95 MHz

.

Center Freq: 2.462000000 GHz
Trig: FreeRun Avg|Hold: 200/200
#Atten: 24 dB

Radio Std: None

Radio Device: BTS

#VBW 620 kHz

Total Power 19.6 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Figure 40 - 2462 MHz — 99% Occupied Bandwidth — Antenna Port 2
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Modulation Coding Scheme: MCS0 CDD1

Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz)
2412 17.640 17.678
2437 17.640 17.718
2462 17.520 17.649

Table 25 — Antenna Port 1

(=R =S
03:21:41 PMJul 02, 2019

s Keysight Spectrum Anal
RL | RF DC |  SENSE:INT) SOURCE OFF ALIGN AUTO [

Avg Type: Log-Pwr
PNO: Fast —#»— 1rig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 24 dB

Center Freq 2.4

AMkr2 17.64 MHz

Ref Offset 17.3 dB
1LOgBId|v Ref 30.00 dBm 0.333 dB|

#/BW 300 kHz Sweep #Swp) 1. 000 ms (1001 pts)

STATUS

Figure 41 - 2412 MHz - 6 dB Bandwidth — Antenna Port 1
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b

. Keysight Spectrum Analyzer - Occupied BW

=S

| SENSE:INT| SOURCE OFF

ALIGN AUTO

03:21:45 PMJul 02,2019

#FGain:Low

#Res BW 200 kHz
Occupied Bandwidth
17.678 MHz

8.673 kHz
19.84 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.412000000 GHz
Avg|Hold: 200/200

«w. Trig: FreeRun
#Atten: 24 dB

#VBW 620 kHz

Total Power

% of OBW Power
x dB

19.9 dBm

99.00 %
-26.00 dB

STATUS

Radio Std: None

Radio Device: BTS

Sweep 1.867 ms|

Figure 42 - 2412 MHz — 99% Occupied Bandwidth — Antenna Port 1

| SENSE:INT] SOURCE OFF

ALIGN AUTO |

PNQ: Fast
IFGain:Low

Ref Offset 17.3 ¢B

«w. Trig: FreeRun
Atten: 24 dB

10 dBidiv
Log

Ref 30.00 dBm

#Res BW 100 kHz

#VBW 300 kHz

#Avg Type: RMS
Avg|Hold: 200/200

Span 60.00 MHz
Sweep (#Swp) 2.267 ms (1001 pts)

IMSG

STATUS

Figure 43 - 2437 MHz - 6 dB Bandwidth — Antenna Port 1
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b

J= Keysight Spectrum Analyzer - Occupied BW

o e =

#Res BW 200 kHz

Occupied Bandwidth

SENSE:INT| SOURCE OFF ALTIGN AUTO

| 03:26:40 PMJul 02, 2019

Center Freq: 2.437000000 GHz
Trig: FreeRun
#Atten: 24 dB

e
#FGain:Low

#VBW 620 kHz

Total Power 20.2

17.718 MHz

Transmit Freq Error
x dB Bandwidth

-11.082 kHz
19.75 MHz

% of OBW Power
x dB

STATUS

Avg|Hold: 200/200

99.
-26.00 dB

Radio Std: None

Radio Device: BTS

dBm

00 %

Figure 44 - 2437 MHz — 99% Occupied Bandwidth — Antenna Port 1

= Keyswghl Spectrum Analyzer - Swept SA

Center Freq 2. 46200000 GHz

Ref Offset 17.3 dB

1OQdBldw Ref 30.00 dBm

SENSE:INT| SOURCE OFF ALTGN AUTO

+». Trig: FreeRun
Atten: 24 dB

PNO: Fast
IFGain:Low

#VYBW 300 kHz

#Avg Type: RMS
Avg|Hold: 200/200

Span 60.00 MHz
Sweep (#Swp) 2.267 ms (1001 pts)

STATUS

Figure 45 - 2462 MHz — 6 dB Bandwidth — Antenna Port 1
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ww Keysight Spectrum Analyzer - Occupied BW =
RL [ RF [500 DC | SENSE:INT] SOURCE OFF ALIGN AUTO | 04:04:55 PMJul 17, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radie Std: Nene
NFE «w. Trig: FreeRun Avg|Hold: 200/200
#FGain:Low #Atten: 24 dB Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms|

QOccupied Bandwidth Total Power 19.8 dBm
17.649 MHz

Transmit Freq Error 12.839 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.92 MHz x dB -26.00 dB

MSG STATUS

Figure 46 - 2462 MHz — 99% Occupied Bandwidth — Antenna Port 1
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Modulation Coding Scheme: MCS0 CDD1

Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz)
2412 17.640 17.699
2437 17.520 17.694
2462 17.640 17.690

Table 26 — Antenna Port 2

o Keysight SpEL‘tmmAnalyzEr SWEptSA =0 =l
RL | RF | SENSE:INT| SOURCE OFF ALIGN AUTO | 01:21:15 PMJul 03, 2019
Center Freq 2. 412000000 GHz . #Avg Type: RMS 2
NFE PNO: Fast —#»— 1rig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 24 dB

AMKr2 17.64 MHZ
Ref Offset 17.3 dB
1LOgBId|v Reef 35900 dBm 0.771 dB|

Span 60.00 MHz
#/BW 300 kHz Sweep (#Swp) 2. 267 ms (1001 pts)

IMSG STATUS

Figure 47 - 2412 MHz - 6 dB Bandwidth — Antenna Port 2
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J= Keysight Spectrum Analyzer - Occupied BW EE =
RL RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO | 01:21:20 PMJul 03, 2019
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radic Std: None
NFE —p. Trig: FreeRun Avg|Hold: 200/200

#IFGain:Low #Atten: 24 dB Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 20.1 dBm
17.699 MHz

Transmit Freq Error 12.311 kHz % of OBW Power 99.00 %

x dB Bandwidth 19.84 MHz x dB -26.00 dB

MSG STATUS

Figure 48 - 2412 MHz — 99% Occupied Bandwidth — Antenna Port 2

J= Keysight Spectrum Anslyzer - Swept SA
RL RE 500 DC [ SENSE:INT| SOURCE OFF ALIGN AUTO |
Center Freq 2.437000000 GHz ) #Avg Type: RMS
NFE PNO: Fast ~»— Trig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 24 dB

Ref Offset 17.3 dB
1ngdBldiv Ref 30.00 dBm

-- - -- bL1
Al Ar

Span 60.00 MHz
#VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)

IMSG STATUS

Figure 49 - 2437 MHz - 6 dB Bandwidth — Antenna Port 2
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b

. Keysight Spectrum Analyzer - Occupied BW

=S

| SENSE:INT| SOURCE OFF

ALIGN AUTO

01:22:56 PMJul 03,2019

#FGain:Low

#Res BW 200 kHz
Occupied Bandwidth
17.694 MHz

-1.087 kHz
19.68 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.437000000 GHz
Avg|Hold: 200/200

«w. Trig: FreeRun
#Atten: 24 dB

#VBW 620 kHz

Total Power

% of OBW Power
x dB

20.1 dBm

99.00 %
-26.00 dB

STATUS

Radio Std: None

Radio Device: BTS

Sweep 1.867 ms|

Figure 50 - 2437 MHz — 99% Occupied Bandwidth — Antenna Port 2

| SENSE:INT] SOURCE OFF

ALIGN AUTO |

PNQ: Fast
IFGain:Low

Ref Offset 17.3 ¢B

«w. Trig: FreeRun
Atten: 24 dB

10 dBidiv
Log

Ref 30.00 dBm

#Res BW 100 kHz

#VBW 300 kHz

#Avg Type: RMS
Avg|Hold: 200/200

Span 60.00 MHz
Sweep (#Swp) 2.267 ms (1001 pts)

IMSG

STATUS

Figure 51 - 2462 MHz — 6 dB Bandwidth — Antenna Port 2
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J= Keysight Spectrum Analyzer - Occupied BW EE =
RL RF 500 DC [ SENSE:INT| SOURCE OFF ALIGNAUTO | 04:16:55 PMJul 17, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radic Std: None
NFE —p. Trig: FreeRun Avg|Hold: 200/200
#FGain:Low #Atten: 24 dB Radio Device: BTS

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 19.5 dBm
17.690 MHz

Transmit Freq Error 11.998 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.66 MHz x dB -26.00 dB

MSG STATUS

Figure 52 - 2462 MHz — 99% Occupied Bandwidth — Antenna Port 2
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Bluetooth Low Energy

Modulation/Packet Type: GFSK/DH1

Spectrum Analyzer 1
Swept SA

KEYSIGHT 'gPUtIRF "
oupling
l:) ngl’? A?ltn

Center 2.402 GHz
#Res BW 100.00 kHz

2 Metrics

Spectrum Analyzer 3
Swept SA

Aften: 6 dB
Preamp: Off

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

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

Ref Lvl Offset 13.27 dB
Ref Value 36.27 dBm

#Video BW 300.00 kHz

Occupied Bandwidth

Transmit Freq Error
X dB Bandwidth

® 9~ d?

1.0448 MHz

-16.655 kHz
694.8 kHz

Jul 04, 201
2:31:14AM

Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz
2402 0.694800 1.045
2440 0.700300 1.044
2480 0.702300 1.045
Table 27

Spectrum Analyzer 4
Swept SA

Center Freq: 2.402000000 GHz
Avg|Hold:>50/50
Radio Std: None

Span 3 MHz|
Sweep 1.00 ms (1001 pts);

Total Power 15.3 dBm

% of OBW Power 99.00 %
xdB 6.00dB

o (00 [ ¥
LW

Figure 53 - 2402 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth
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-

Spectrum Analyzer 2
Occupied BW

Input Z: 50 O Atten: 6 dB

Coupling AC Corrections: Off  Preamp: Off
l:) Align: Auto Freq Ref: Ext (S)

NFE: Adaptive

1 Graph

Scale/Div 15.0 dB

{ Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF

Center 2.44 GHz
#Res BW 100.00 kHz

Occupied Bandwidth
1.0437 MHz

-17.204 kHz
700.3 kHz

Transmit Freq Error
x dB Bandwidth

€0 ¢ m[?

Spectrum Analyzer 4
Swept SA
Center Freq: 2.440000000 GHz

Avg|Hold:>50/50
Radio Std: None

Spectrum Analyzer 3
Swept SA

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

Ref Lv| Offset 13.27 dB
Ref Value 36.27 dBm

1

#Video BW 300.00 kHz Span 3 MHz|

Sweep 1.00 ms (1001 pts)

Total Power 14.9 dBm

% of OBW Power 99.00 %
xdB 6.00dB

LY
L2 % 0 A

Figure 54 - 2440 MHz - 6 dB Bandwidth and 99% Occupied Bandwidth

Spectrum Analyzer 2
Occupied BW
Input Z: 50 @ Atten: 6 dB
Corrections: Off  Preamp: Off
Freq Ref: Ext (S)
NFE: Adaptive

Spectrum Analyzer 1
Swept SA

KEYSIGHT 'gpullRF ac
oupling:
l:) Allgr? A?ltu

Center 2.48 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
1.0447 MHz

-17.313 kHz
702.3 kHz

Transmit Freq Error
X dB Bandwidth

€ 7

Spectrum Analyzer 4
Swept SA
Center Freq: 2.480000000 GHz

Avg|Hold:>50/50
Radio Std: None

Spectrum Analyzer 3
Swept SA

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

Ref Lvl Offset 13.27 dB
Ref Value 36.27 dBm

#Video BW 300.00 kHz Span 3 MHz

Sweep 1.00 ms (1001 pts),

Total Power 14.6 dBm

% of OBW Power 99.00 %
xdB 6.00dB

|00 ¥
lﬁL‘ﬂDD LA

Figure 55 - 2480 MHz — 6 dB Bandwidth and 99% Occupied 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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247 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)
Dual Power Supply Unit Hewlett Packard 6253A 271 - O/P Mon
Power Divider Weinschel 1506A 603 12 23-Apr-2020
Hygrometer Rotronic 1-1000 3220 12 13-Sep-2019
Network Analyser Rohde & Schwarz ZVA 40 3548 12 17-Oct-2019
1 Metre SMA Cable Rhophase ggg-lSOlA-lOOO- 4101 |- O/P Mon
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 22-Oct-2019
Frequency Standard Spectracom gjgg_rgggg ¢ 1200- 4393 6 15-Oct-2019
PXA Signal Analyser Keysight Technologies N9030A 4653 12 06-Feb-2020
EXA Keysight Technologies N9010B 4968 24 21-Dec-2019
Cable (18 GHz) Rosenberger LU7-071-1000 5097 12 04-Oct-2019
USB Power Sensor Boonton RTP5006 5184 12 12-Dec-2019
Attenuator 10 dB 2W Telegartner 01156A0031 N/S - O/P Mon

Table 28

O/P Mon — Output Monitored using calibrated equipment
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2.5
2.51

2.5.2

253

254

255

Authorised Band Edges
Specification Reference

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

Equipment Under Test and Modification State

Minuet 2 Module (FS5352), S/N: RAD113219 - Modification State O
Date of Test

11-June-2019 to 03 July 2019

Test Method

The test was performed in accordance with ANSI C63.10, clause 6.10.4.
Environmental Conditions

Ambient Temperature 20.4-24.4°C
Relative Humidity 56.8 - 59.9 %

COMMERCIAL-IN-CONFIDENCE
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2.5.6 Test Results

2.4 GHz WLAN - 802.11b

Mode Data Rate Frequency (MHz) Band Edge Level (dBc)
Frequency (MHz)

Data Rate with the Highest Power 2 Mbps 2412 2400.0 -48.81

(15 dBm) and Widest Bandwidth

Data Rate with the Highest Power 2 Mbps 2462 2483.5 -52.72

(15 dBm) and Widest Bandwidth

Data Rate with the Highest Power 2 Mbps 2467 2483.5 -49.31

(15 dBm) and Widest Bandwidth

Data Rate with the Highest Power 2 Mbps 2472 2483.5 -48.54

(13 dBm) and Widest Bandwidth

Table 29 - Authorised Band Edge Results — Antenna Port 1

120 Pef 1342 dBuVim
Filter BV -58

Marker 1 2400 MHz

Marker 2 2411.400 MHz

47.72 dBuV/im

Power V199567w dBuV/m

N}

oA Marker 3-14.5 MHz
-48.81 dBc

Stert 2370.0MHz
REW 100kHz

T
Center 2400.0MHz
VBV 300kHz

Sweep 15,000 ms (1001 pts)

T 1
Siop 24300 MHz

Figure 56 - Data Rate with the Highest Power and Widest Bandwidth - 2 Mbps
2412 MHz - Band Edge Frequency 2400 MHz — Antenna Port 1
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20— Ref 128.2 dBuVim Aftenuation 1048

Filter BW -6dB Sweep Count 300

Marker 1 2483.5 MHz T Pk e
46.17 dBuV/m N
o
Marker 2 2461.380 MHz
st oy 1l 120, dBUV/M
o~ A Marker 32
2.724Bc
w0
P-20dB
80—
0
|
o 3n2
1
w0
T T 1

Start 2448 5MHz Center 2423 5MHz Stop 25185 MHz
RBW 100kHz VBW 300kHz Sweep 20.000 ms (1001 pts)

Figure 57 - Data Rate with the Highest Power and Widest Bandwidth - 2 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1

20— Ref 128.1 dBuVim Attenuation 10dB
Filter BW -6 dB Sweep Count 300
Marker 1 2483.5 MHz T Peak Trace
— Peak Limit
— P-20dB
47.89 dBuV/m
10—
Marker 2 2466.420 MHz
dBuV/
i T
100 — Hz +
c
80—
P-20dB

80 —
70—
0]

3A2
50 —

1
0|

T T 1
‘Start 2448 5 MHz Center 2483 5MHz Stop 2518 5 MHz
REW 100kHz VBW 300kHz Sweep 20.000 ms (1001 pis)

Figure 58 - Data Rate with the Highest Power and Widest Bandwidth - 2 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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To— Ref 141.9 dBuVim Attenuation 10dB
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz g
50.26 dBuV/m 5 N
| Pesk Power: 33.4733874511 dBuVim
T —Marker 2-2471-390-MHz
99.48 dBuV/m
A Marker 3 13.3 MHz
0
-48.54 dBc
s P-28
0
0|
1382
s
w0
T T 1
Start 2443 5MHz Center 2483, 5MHz Stop 25185 MHz
RBW 100kHz VBW 300kHz Sweep 20.000 ms (1001 pts)

Figure 59 - Data Rate with the Highest Power and Widest Bandwidth - 2 Mbps
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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Mode Data Rate Frequency (MHz) Band Edge Level (dBc)
Frequency (MHz)

Data Rate with the Highest Power 2 Mbps 2412 2400.0 -44.45

(15 dBm)

Data Rate with the Highest Power 2 Mbps 2462 2483.5 -48.18

(15 dBm)

Data Rate with the Highest Power 2 Mbps 2467 2483.5 -49.97

(15 dBm)

Data Rate with the Highest Power 2 Mbps 2472 2483.5 -47.68

(13 dBm)

Table 30 - Authorised Band Edge Results — Antenna Port 2

Ref 133.4 dBulim Attenuation 1048
Filter BV 6B Sweep Count 300

Marker 1 2400 MHz e
47.71 dBuV/im i
T MarkdF a9 5 6NIHz
98.82 dBuV/m
A Marker 3-15.0 MHz
-44.45 dBc

9N

T T 1
Start 2370.1MHz Center 2400.0MHz Stop 24300 Mz
RBW 100kHz VBW 00kHz Sweep 15.000 ms (1001 pts)

Figure 60 - Data Rate with the Highest Power - 2 Mbps
2412 MHz - Band Edge Frequency 2400 MHz — Antenna Port 2
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To— Ref 126.0 dBuVim Aftenuation 1048
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz g
— P 2008
45.53 dBuV/m
7 “PAGIABOIIHZ
A Marker
w0
80— p-20dB
|
s
312
Pl
1
|
T T 1
Start 2448 5MHz Center 2423 5MHz Stop 25185 MHz
RBW 100kHz VBW 300kHz Sweep 20.000 ms (1001 pts)

Figure 61 - Data Rate with the Highest Power - 2 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2

o— Ref 136.4 dBuVim Attenuation 10dB
Filter BW -6 dB Sweep Count 300
Marker 12483.5 MHz T Peak Trace
— pea Limit
46.23dBuvV/m , P
Peak Poyer dBLVim
% Marker 2 2468.520 MHz 1l
99.98d
A Marker 322.0 MHz
80 —
-49.
P-20dB
70—
80—
302
50—
o
T 1
‘Start 2448 5 MHz Center 2483 5MHz Stop 2518 5 MHz
REW 100kHz Sweep 20.000 ms (1001 pis)

Figure 62 - Data Rate with the Highest Power - 2 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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To— Ref 137.5 dBuVim Attenuation 10dB
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz g
49.09 dBuV/m N
© T Marker2-2473:480MHz 2
98.01 dBuV/m
A Marker 3 14.1 MHz
0
-47.68 dBc
R
0
0|
3n2
1
s
w0
T T 1
Start 2443 5MHz Center 2483, 5MHz Stop 25185 MHz
RBW 100kHz VBW 300kHz Sweep 20.000 ms (1001 pts)

Figure 63 - Data Rate with the Highest Power - 2 Mbps
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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2.4 GHz WLAN - 802.11¢g

Mode Data Rate Frequency (MHz) Band Edge Frequency Level (dBc)
(MHz)

Data Rate with the 54 Mbps 2412 2400.0 -38.97

Highest Power (13

dBm)

Data Rate with the 54 Mbps 2462 2483.5 -47.30

Highest Power (13

dBm)

Data Rate with the 54 Mbps 2467 2483.5 -42.57

Highest Power (11

dBm)

Data Rate with the 54 Mbps 2472 2483.5 -39.60

Highest Power (7

dBm)

Data Rate with the 9 Mbps 2412 2390 -41.05

Widest Bandwidth

Data Rate with the 9 Mbps 2462 2483.5 -46.66

Widest Bandwidth

Data Rate with the 9 Mbps 2467 2483.5 -46.32

Widest Bandwidth

Data Rate with the 9 Mbps 2472 2483.5 -47.11

Widest Bandwidth

Table 31 - Authorised Band Edge Results — Antenna Port 1

Ref 140.2 dBuVim
Filter W/ -5

Marker 1 2400 MHz
58.17 dBuV/m

T Marker 24047500 Hz 4
98.70 dBuV/m

A Marker 3 -4.6 MHz
-38.97 dBc

10—

~

o] “ﬂf

0 T T 1
Start 2370.0MHz Center 2400.0MHz Stop 24300 MHz
REW 100kHz VEW 300kHz Sweep 15.000 ms (1001 pis)

Figure 64 - Data Rate with the Highest Power - 54 Mbps
2412 MHz - Band Edge Frequency 2400 MHz — Antenna Port 1

COMMERCIAL-IN-CONFIDENCE Page 62 of 263



Document Number: 75946124-08 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

To— Ref 124.0 dBuVim Aftenuation 1048
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz — Peak Trace
— Peak Limit
— 0w
49.47 dBuV/m

o

™ Markef 2 2469500 MHz

80— P-20dE
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50—
1
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Start 2448 5MHz Center 2483 5MHz Stop 25185 Mz
RB/ 100kHz VBV 300kHz Swieep 20,000 ms (1001 pts)

Figure 65 - Data Rate with the Highest Power - 54 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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Marker 1 2483.5 MHz T Peak Trace
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ot SO 2
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A Marker 3 9.
-4 c
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0|
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s
T T 1
‘Start 2448 5 MHz Center 2483 5MHz Stop 2518 5 MHz
REW 100kHz VBW 300kHz Sweep 20.000 ms (1001 pis)

Figure 66 - Data Rate with the Highest Power - 54 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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Ref 136.1 dBuVim
Filter BY -6

Marker 1 2483.5 MHz
52.70 dBuV/m
"7 Marker 22479.510 MHz
6 unV/m
2MHz
-39.60 dB:

Peak Fo,

K Marker

F- 2008
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— Peak Trace

— Peak Limit
— p- 2088
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T T 1
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VBV 300kHz Swieep 20,000 ms (1001 pts)

Figure 67 - Data Rate with the Highest Power - 54 Mbps
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1

o— Ref 136.6 dBuVim Attenuation 10dB
Filter BW -6 dB Sweep Count 300
Marker 1 2400 MHz T Peak Trace
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55.04 dBuV/m P
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A Marker 3-19.6 MHz
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o
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Figure 68 - Data Rate with the Widest Bandwidth - 9 Mbps
2412 MHz - Band Edge Frequency 2400 MHz — Antenna Port 1
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To— Ref 124.7 dBuVim Aftenuation 1048
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz — Peak Trace
— Peak Limit
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Figure 69 - Data Rate with the Widest Bandwidth - 9 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1

o— Ref 136.7 dBuVim Attenuation 10dB
Filter BW -6 dB Sweep Count 300
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Figure 70 - Data Rate with the Widest Bandwidth - 9 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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11— Ref 1300 dBulim Attenuation 1048

Filter BW-6dB Sweep Count 300
Marker 1 2483.5 MHz g
47.95 dBuV/m e

m-Markep 2 2454,520 MHz
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Figure 71 - Data Rate with the Widest Bandwidth - 9 Mbps
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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Mode Data Rate Frequency (MHz) Band Edge Frequency Level (dBc)
(MHz)

Data Rate with the 9 Mbps 2412 2400.0 -41.00

Widest Bandwidth

Data Rate with the 9 Mbps 2462 2483.5 -44.32

Widest Bandwidth

Data Rate with the 9 Mbps 2467 2483.5 -43.16

Widest Bandwidth

Data Rate with the 9 Mbps 2462 2483.5 -43.11

Widest Bandwidth

Data Rate with the 36 Mbps 2412 2400.0 -39.99

Highest Power

Data Rate with the 36 Mbps 2462 2483.5 -44.10

Highest Power (13

dBm)

Data Rate with the 36 Mbps 2467 2483.5 -42.48

Highest Power (12

dBm)

Data Rate with the 36 Mbps 2472 2483.5 -39.94

Highest Power (9

dBm)

Table 32 - Authorised Band Edge Results — Antenna Port 2

_ Ref1305dBuVim Atienuation 1048
Filter BY -6 Sweep Count 300

Marker 1 2400 MHz
50.41 dBuV/m
7 Marker 22419.500 MHz
Peak Pever: 2GR SATNBUN /m
A Marker 3 -20.2 MHz
-41.00 dBc

SN}

0 T T 1
Strt 2570.0MHz Center 2400.0MHz Siop 24300 MHz
REW 100kHz VBW 300kHz Sweep 15,000 ms (1001 pis)

Figure 72 - Data Rate with the Widest Bandwidth - 9 Mbps
2412 MHz - Band Edge Frequency 2400 MHz — Antenna Port 2
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To— Ref 138.8 dBuVim Attenuation 10dB
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz — Peak Trace
= Peak Limit
—p a8
50.41 dBuV/m
w—| Marker 2 2469.500 MHz
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Figure 73 - Data Rate with the Widest Bandwidth - 9 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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Figure 74 - Data Rate with the Widest Bandwidth - 9 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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To— Ref 120.0 dBuVim Attenuation 10dB
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz — Peak Trace
= Peak Limit
48.10 dBuV/m P
T Marker 22474470 MHz
Peak pever: s Ot BV /m 2
A Marker 3 13.4 MHz
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Figure 75 - Data Rate with the Widest Bandwidth - 9 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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Filter BW -6 dB Sweep Count 300
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Figure 76 - Data Rate with the Highest Power - 36 Mbps
2412 MHz - Band Edge Frequency 2400 MHz — Antenna Port 2
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To— Ref 120.0 dBuVim Aftenuation 1048
Filter BW-6dB Sweep Count 300
Marker 1 2483.5 MHz g
—p a8
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Pesi Porer Y96 ARV /m. <
A Mar]
441 c
w0
0
P-20dB
70—
o]
3n2
50 —
1
T T 1
Start 2448 5MHz Center 2423 5MHz Stop 25185 MHz
RBW 100kHz VBW 300kHz Sweep 20.000 ms (1001 pts)

Figure 77 - Data Rate with the Highest Power - 36 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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Figure 78 - Data Rate with the Highest Power - 36 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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To— Ref 128.5 dBuVim Attenuation 1048
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz g
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Figure 79 - Data Rate with the Highest Power - 36 Mbps
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2

COMMERCIAL-IN-CONFIDENCE Page 71 of 263



Document Number: 75946124-08 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

2.4 GHz WLAN - 802.11n 20 MHz Bandwidth

Mode MCS Frequency (MHz) Band Edge Frequency Level (dBc)
(MHz)
MCS with the Highest | MCS7 2412 2483.5 -38.95

Power (12 dBm) and
Widest Bandwidth

MCS with the Highest MCS7 2462 2400.0 -42.45
Power (12 dBm) and
Widest Bandwidth

MCS with the Highest MCS7 2467 2483.5 -40.28
Power (10 dBm) and
Widest Bandwidth

MCS with the Highest MCS7 2472 2400.0 -38.88
Power (7 dBm) and
Widest Bandwidth

Table 33 - Authorised Band Edge Results — Antenna Port 1

100, Rel 1383 BuVim
Filler BV 6B

Marker 1 2400 MHz — et e
47.65 dBuV/m
w—| Marker 2 2404.560 MHz
Peak Power: 87.6732 n

TSR A
o7.o7apuvim

A Marker 3-9.2 MHz fﬂ)‘wn(y
-38.95dBc lﬂ

WWMWWMWWWMW 1

0 T T 1
Strt 2370.0MHz Center 2400.0MHz Siop 24300 MHz
REW 100kHz VBW 300kHz Sweep 15000 ms (1001 pis)

Figure 80 - MCS with the Highest Power and Widest Bandwidth - MCS7
2412 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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To— Ref 130.5 dBuVim Attenuation 10dB
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz — Peak Trace
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Figure 81 - MCS with the Highest Power and Widest Bandwidth - MCS7
2462 MHz - Band Edge Frequency 2400 MHz — Antenna Port 1
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Figure 82 - MCS with the Highest Power and Widest Bandwidth - MCS7
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1

COMMERCIAL-IN-CONFIDENCE Page 73 of 263



Document Number: 75946124-08 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

10— Ref 120.0 dBuVim Attenuation 10dB
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz — Peak Trace
= Peak Limit
47.01 dBuV/m P
w-| Marker2:2464:530 MHz
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A Marker 3 19.0 MH
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Figure 83 - MCS with the Highest Power and Widest Bandwidth - MCS7
2472 MHz - Band Edge Frequency 2400 MHz — Antenna Port 1
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Mode MCS Frequency (MHz) Band Edge Frequency Level (dBc)
(MHz)

Data Rate/MCS with MCS7 2412 2400.0 -38.73

the Highest Power (12

dBm)

Data Rate/MCS with MCS7 2462 2483.5 -43.07

the Highest Power (12

dBm)

Data Rate/MCS with MCS7 2467 2483.5 -39.94

the Highest Power (10

dBm)

Data Rate/MCS with MCS7 2472 2483.5 -36.98

the Highest Power (7

dBm)

Data Rate/MCS with MCS6 2412 2400.0 -33.94

the Widest Bandwidth

Data Rate/MCS with MCS6 2462 2483.5 -40.70

the Widest Bandwidth

Data Rate/MCS with MCS6 2467 2483.5 -40.55

the Widest Bandwidth

Data Rate/MCS with MCS6 2472 2483.5 -36.63

the Widest Bandwidth

Table 34 - Authorised Band Edge Results — Antenna Port 2

11—, Ref 1314 dBulim
"] Fitergw 548

Marker 1 2400 MHz
4852 dBuV/m
" Marker 2 2414.520 MHz
91.04 dBuV/m
A Marker3o14:7 Mz
-38.73dBc

>~
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0 T T 1
Start 2370.0MHz Center 2400.0 MHz Stop 2430.0 MHz
RBW 100kHz VBW 300kHz Sweep 15.000 ms (1001 pts)

Figure 84 - MCS with the Highest Power - MCS7
2412 MHz - Band Edge Frequency 2400 MHz — Antenna Port 2
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To— Ref 141.2 dBuVim Aftenuation 1048
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz — Peak Trace
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Figure 85 - MCS with the Highest Power - MCS7
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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Figure 86 - MCS with the Highest Power - MCS7
2467 MHz - Band Edge Frequency 2483.5 MHz— Antenna Port 2
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10— Ref 140.3 dBuVim Attenuation 10dB
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz — Peak Trace
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Figure 87 - MCS with the Highest Power - MCS7
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2

10— Ref 1285 dBuVim Attenuation 10dB
Filter BW -6 dB Sweep Count 300
Marker 1 2400 MHz T Peak Trace
— pea Limit
52.93 dBuV/m P
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Figure 88 - MCS with the Widest Bandwidth - MCS6
2412 MHz - Band Edge Frequency 2400 MHz — Antenna Port 2
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10— Ref 1295 dBuVim Attenuation 10dB
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz — Peak Trace
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Figure 89 - MCS with the Widest Bandwidth - MCS6
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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Figure 90 - MCS with the Widest Bandwidth - MCS6
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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10— Ref 134.8 dBuVim Aftenuation 1048
Filter BW -6dB Sweep Count 300
Marker 1 2483.5 MHz — Peak Trace
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Figure 91 - MCS with the Widest Bandwidth - MCS6
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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Mode MCS Frequency (MHz) Band Edge Frequency Level (dBc)
(MHz)

MCS with the Highest MCSO0 2412 2400.0 -36.56

Power and Widest

Bandwidth

MCS with the Highest MCSO0 2462 2483.5 -43.77

Power and Widest

Bandwidth

MCS with the Highest MCSO0 2467 2483.5 -41.68

Power and Widest

Bandwidth

MCS with the Highest MCSO0 2472 2483.5 -38.98

Power and Widest

Bandwidth

Table 35 - Authorised Band Edge Results — Antenna Port 1+2 MIMO

Ref 1481 dBuVim Atienuation 1048
Filter W -5 Sweep Count 300

Marker 1 2400 MHz — P
53.83 dBuV/m TP

10— Marker 2 2417.040 MHz

Feak Porer SGG260°dBUV/m

A Marker 3 -20.0 MHz
-36.56 dBc

10—

> o
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T T 1
Stert 2370.0MHz Center 2400.0MHz Stop 2430.0 Mz
REW 100kHz VBV 00kHz Sweep 15.000 ms (1001 pts)

Figure 92 - MCS with the Highest Power and Widest Bandwidth - MCSO
2412 MHz - Band Edge Frequency 2400 MHz — Antenna Port 1+2 MIMO
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To— Ref 143.1 dBuVim Aftenuation 1048
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Figure 93 - MCS with the Highest Power and Widest Bandwidth - MCSO
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1+2 MIMO
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Figure 94 - MCS with the Highest Power and Widest Bandwidth - MCSO
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1+2 MIMO
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To— Ref 120.0 dBuVim Aftenuation 1048
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Figure 95 - MCS with the Highest Power and Widest Bandwidth - MCSO
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1+2 MIMO
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Bluetooth Low Energy

T

Center 2.4 GHz

Date: 11.JUN.2019 21:10:38

800 kHz/ span 8 MHz

Modulation/Packet Type Frequency (MHz) Band Edge Frequency (MHz) Level (dBc)
GFSK/DH1 2402 2400.0 -56.36
GFSK/DH1 2480 2483.5 -56.96
Table 36 - Authorised Band Edge Results
fiju 122 dBuv/m *Att 10 dB SWT 2.5 ms .
L - |
=l fnm
/ N

Figure 96- GFSK/DH1- 2402 MHz - Band Edge Frequency 2400 MHz

COMMERCIAL-IN-CONFIDENCE

Page 83 of 263




Document Number: 75946124-08 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

* RBW 100 kHz
* VBW 300 kHz
Ref 122 dBuv/m *Att 10 dB SWT 2.5 ms 3.493589744 MH

-120 1

110

100

Center 2.4835 GHz 1 MHZ/ Span 10 MHz

Date: 11.JUN.2019 21:19:20

Figure 97 - GFSK/DH1 - 2480 MHz - Band Edge Frequency 2483.5 MHz

FCC 47 CFR 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 EMC Chamber 5.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Screened Room (5) Rainford Rainford 1545 36 23-Jan-2021
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Hygromer Rotronic Al 2677 12 20-Feb-2020
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 17-Dec-2019
Mast Controller Maturo Gmbh NCD 4810 - TU
Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811 - TU
Bgt‘:‘ﬁggﬂi Broadband | g0y arzbeck BBHA 9120 B 4848 |12 11-Mar-2020
8m N-Type RF Cable Teledyne PR90-088-8MTR 5093 12 04-Oct-2019
Cable (18 GHz) Rosenberger LU7-071-2000 5109 12 05-Oct-2019
EmX Software TUV SUD EmX 5125 - Software

Table 37

TU - Traceability Unscheduled
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2.6
2.6.1

2.6.2

2.6.3

264

2.6.5

2.6.6

COMMERCIAL-IN-CONFIDENCE

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

Minuet 2 Module (FS5352), S/N: RAD113219 - Modification State O
Date of Test

11-June-2019 to 03-July-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

204 -224°C
56.8 -59.9 %

Ambient Temperature
Relative Humidity

Test Results

2.4 GHz WLAN - 802.11b

Mode Data Rate | Frequency (MHz) | Band Edge Peak Level Average Level
Frequency (MHz) | (dBuV/m) (dBpv/m)

Data Rate with the 2 Mbps 2412 2390 61.05 48.75

Highest Power (15 dBm)

and Widest Bandwidth

Data Rate with the 2 Mbps 2462 2483.5 60.67 48.65

Highest Power (15 dBm)

and Widest Bandwidth

Data Rate with the 2 Mbps 2467 2483.5 60.22 50.89

Highest Power (15 dBm)

and Widest Bandwidth

Data Rate with the 2 Mbps 2472 2483.5 61.76 50.50

Highest Power (13 dBm)

and Widest Bandwidth

Table 38 - Restricted Band Edge Results — Antenna Port 1
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Ref 141.9.dBuVim

10— Attenuation 1048
Filter BW -6dB Sweep Count 300 (pk) / 300 (rms)
Marker 1 2390 MHz — peak Trace

— Average (RMS)
—— Peak Limit
— average Limit

58.68 dBuV/m
w—| Marker 2 2371.360 MHz
61.05 dBuV/m
Marker 3 2390 MHz
47.78 dBuV/m
Marker 4 2387.040 MHz
48.75 dBuV/m

T T
Stert 2350.0MHz Center 2330.0MHz

1
Stop 24300 Mz
RBWTMHz VBW 3 MHz

Swiesp’.000 ms (1001 pts)

Figure 98 - Data Rate with the Highest Power and Widest Bandwidth - 2 Mbps
2412 MHz - Band Edge Frequency 2390 MHz — Antenna Port 1

Ref 133.0.dBuVim

o— Attenuation 1048
Filter B/ -6 4B Sweep Count 200 (pk) / 300 (rms)
Marker 1 2483.5 MHz — Peak Trace
— lerage (RHS)
= Peak Limit
— jerags Limi

100 —

T T 1
Start 24485 MHz Center 24235 MHz Stop 25125 MHz
RBW TMHz

VBW 3 MHz Sweep5.000 ms (1001 pis)

Figure 99 - Data Rate with the Highest Power and Widest Bandwidth - 2 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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Ref 1469 dBuVim
Filter BY/ -6

Marker 1 2483.5 MHz

10—

100 —

T T 1
Stert 24485 MHz Center 2483.5MHz Stop 25185 Mz

REV/ 1MHz VBW 3 MHz Swiesp’.000 ms (1001 pts)

Figure 100 - Data Rate with the Highest Power and Widest Bandwidth - 2 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1

Ref 144.4 dBuVim Atienuation 1048
Filter W 668

Marker 1 2483.5 MHz
61.08 dBuV/m
w—| - Marker 2 2483.570 MHz

10— Swieep Count 300 (pk) / 300 (ms)

Start 24485 MHz Center 24235 MHz Stop 25125 MHz
RBW TMHz VBW 3 MHz Sweep5.000 ms (1001 pis)

Figure 101 - Data Rate with the Highest Power and Widest Bandwidth - 2 Mbps
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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Mode Data Rate | Frequency (MHz) | Band Edge Peak Level Average Level
Frequency (dBuv/m) (dBuv/m)
(MHz)

Data Rate with the 1 Mbps 2412 MHz 2390 58.57 48.59

Highest Power (15 dBm)

Data Rate with the 1 Mbps 2462 MHz 2483.5 59.08 49.83
Highest Power (15 dBm)

Data Rate with the 1 Mbps 2467 MHz 2483.5 59.91 49.82
Highest Power (15 dBm)

Data Rate with the 1 Mbps 2472 MHz 2483.5 59.75 50.28
Highest Power (13 dBm)

Table 39 - Restricted Band Edge Results — Antenna Port 2

Ref 131.7 dBuVim Attenuation 10dB
Filter B -54B Sweep Count 300 (pk) /300 (rms)

Marker 1 2390 MHz
56.79 dBuV/m
w— Marker 2 2386.720 MHz
58.57 dBuV/m
Marker 3 2390 MHz
47.10 dBuV/m
Marker 4 2387.280 MHz
48.59 dBuV/m

N

~ N

T T 1
Start 2350.0 MHz Center 2390.0 MHz Stop 2430.0MHz
RBW TMHz VBW3MHz Swieep5.000 ms (1001 pis)

Figure 102 - Data Rate with the Highest Power - 1 Mbps
2412 MHz - Band Edge Frequency 2390 MHz — Antenna Port 2
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11— Ref 1246 dBul/im
Filter BY -68

Marker 1 2483.5 MHz

Attenuation 1048
57.33 dBuV/m

Sweep Count 300 (pk) / 300 (rms)
— paskTres
— Average (RMS)
— peskLimt
— Aperage Limit
Marker 2 2?&\0
Marker 3 2483.5 MHz

) 47.18 dBuV/m
Marker/4 2486.160 MHz
49.83 dBuV/m

100 —

540 dBy L \
\
4
o] Y
T e R o e e

T T 1
Start 2443 5MHz Center 2483, 5MHz Stop 25185 MHz.
REW 1 MHz VBW3 MHz Sweep’.000 ms (1001 pis)

Figure 103 - Data Rate with the Highest Power - 1 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2

Ref 136.3 dBuVim
Filter W 668

Marker 12483.5 MHz

10

Attenuation 1048
Sweep Count 200 (pk) / 300 (rms)
— Peak Trace
— lerage (RHS)
= Peak Limit
57.42 dBuV/m = Nieraga Lt
- Marker 22491.480

\V .
W
SN SOROP W S|
T T
Start 2448.5MHz Cenler 24835z
REV TMHz VEW3 MHe

Stop 25185 MHz
Sweep5.000 ms (1007 pts)

Figure 104 - Data Rate with the Highest Power - 1 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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Ref 129.8 dBuVim Attenuation 1048
Filter BY/ -68 Sweep Count 300 (pk) / 300 (rms)

Marker 1 2483.5 MHz
58.85 dBuV/m

1w Marker 2 2486.790 MHz
59.75 dBuV/m

Marker 3 2483.5 MHz

10—

T T 1
Start 2448 5MHz Center 2483 5MHz Stop 25185 MHz
REV/ 1MHz VBW 3 MHz Swie=p’.000 ms (1001 pts)

Figure 105 - Data Rate with the Highest Power - 1 Mbps
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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2.4 GHz WLAN - 802.11¢g

Mode Data Rate | Frequency (MHz) | Band Edge Peak Level Average Level
Frequency (MHz) | (dBuv/m) (dBuv/m)

Data Rate with the 54 Mbps 2412 2390 66.79 48.61

Highest Power (13 dBm)

Data Rate with the 54 Mbps 2462 2483.5 69.72 50.75

Highest Power (13 dBm)

Data Rate with the 54 Mbps 2467 2483.5 72.44 51.50

Highest Power (11 dBm)

Data Rate with the 54 Mbps 2472 2483.5 73.04 50.61

Highest Power (7 dBm)

Data Rate with the 9 Mbps 2412 2390 63.63 47.92

Widest Bandwidth

Data Rate with the 9 Mbps 2462 2483.5 65.83 49.42

Widest Bandwidth

Data Rate with the 9 Mbps 2467 2483.5 67.47 50.22

Widest Bandwidth

Data Rate with the 9 Mbps 2472 2483.5 65.45 50.12

Widest Bandwidth

Table 40 - Restricted Band Edge Results — Antenna Port 1

_ Ref1381 dBuVim
" FiterBW 648

Marker 1 2390 MHz
64.86 dBuV/m
"7 Marker 2 2389.280 MHz
66.79 dBuV/m
Marker 3 2390 MHz
48.60 dBuV/m
Marker 4 2389.680 MHz !/Wf w\
N 48.61 dBuV/m { |

T
Start 2350.0MHz Center 2330.0MHz Stop 24300 MHz
RBW1MHz VBW 3 MHz Sweep5.000 ms (1001 ps)

Figure 106 - Data Rate with the Highest Power - 54 Mbps
2412 MHz - Band Edge Frequency 2390 MHz — Antenna Port 1

COMMERCIAL-IN-CONFIDENCE Page 92 of 263




Document Number: 75946124-08 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

20— Ref 142.7 dBuVim Attenuation 10dB
Filter BW -6dB Sweep Count 300 (pk) / 300 (rms)
Marker 1 2483.5 MHz = peakTrce
— Average (RMS)
67.13 dBuV/m = et
"7 Marker 2 2483.920 MHz
BONZ2, dBu
Marker 3 2483.5 z
I 50.61 dBuV/m
N
Mar ?PM@?G iz =
" | 50.75dBuvim w
| \
‘ |
a0 }' ‘t
;' |
0 dBuivim
‘ |
J \ 2
70— /! \
/ \
/ \
1 ;
o,
"‘fr);BJ Vim MMM\
3
=7 MV'”W
WWWWWWMW
Start 2443 5MHz Cemer‘ZAB! 5MHz ' Stop 25185 MHZ‘
RBW 1MHz VBW 3 MHz Sweep5.000 ms (1001 pts)

Figure 107 - Data Rate with the Highest Power - 54 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1

Atienuation 1048

Marker 12483.5 MHz iy
72.44 dBuVim — eniim
"7 Marker 2 2483.5 MHz
51.50 dBuy/m

100 —

J/*v\//’\\ /“”‘\f"\

/ i
oy
Al R

50— et M
ekt e e b0
T T 1
‘Start 2448 5MHz Center 2483 5 MHz Stop 25185 MHz
Sieep5.000 ms (1001 pt)

REW 1MHz VBW 3 MHz

Figure 108 - Data Rate with the Highest Power - 54 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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To— Ref 139.2 dBuVim Aftenuation 1048
Filter BW -6dB Sweep Count 300 (pk) / 300 (rms)
Marker 1 2483.5 MHz = peakTrce
— Average (RMS)
72.38 dBuV/m = et
- Marker 2 2483.710 MHz
73.04 dBu/rit
Marker 3 2483.5 MH
o 50.51 dBYWm
Marker 4 2483.570 ("Hz v
50.61d ;JW/m
|
dBuVim 2
U] !
|
] | “
f‘ |
| \
|
[
| | \
\
|
54.0 dBuVim J \
/ "
- |
B I MMMM%MWWW
Start 2443 5MHz Cemer‘ZAB! 5MHz ' Stop 25185 MHz‘
RBW1MHz VBW 3 MHz Sweep5.000 ms (1001 pts)

Figure 109 - Data Rate with the Highest Power - 54 Mbps
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1

120

100 —

Ref 1388 dBuVim Ateenuation 1048
Swieep Count 300 (pk) / 300 (ms)

T Fiterew 568
Marker 1 2390 MHz — Pask Trace
— Lverage (RVS)
— Peak Limit
— Average Limit

61.82 dBuV/m

Marker 2 2389.760 MHz
63.63 dBuV/m

Marker 3 2390 MHz
47.80 dBuV/m

Marker 4 2389.120 MHz
47.92 dBUWV/m [ '

780 dBuVim
|
70— il /!
2 |

[ \

e

T T
Stop 2430.0 MHz

Center 2380.0MHz
VBW 3 MHz Sweep5.000 ms (1001 pis)

Start 2350.0MHz
RBW TMHz

Figure 110 - Data Rate with the Widest Bandwidth - 9 Mbps
2412 MHz - Band Edge Frequency 2390 MHz — Antenna Port 1

COMMERCIAL-IN-CONFIDENCE

Page 94 of 263



Document Number: 75946124-08 | Issue: 01
COMMERCIAL-IN-CONFIDENCE

Ref 1397 dBuVim Atienuation 1048
120

Filter BY/ -6 Sweep Count 300 (pk) / 300 (rms)

Marker 1 2483.5 MHz e
65.23 dBuV/m el
"7 Marker 22484900 MHz
-‘;‘3 dByVy(m
Marker 3°2483.5 MHz
49.30 dBuV/m
Marker 4 2483.640 MHz \

| 49.42 dBuV/m

100 —f

T T 1
Start 24485 MHz Center 2483.5MHz Stop 25185 Mz

REV/ TMHz VBW 3 MHz Swie=p’.000 ms (1001 pts)

Figure 111 - Data Rate with the Widest Bandwidth - 9 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1

120 el 1417 dBulim Atenuation 1048
Filter B 68 Swieep Count 300 (pk) / 300 (ms)

Marker 1 2483.5 MHz eI
67.47 dBuV/m i
"7 Marker 2 2483.5 MHz

50.22 dBuV/m

100 —

T T 1
Start 24485 MHz Center 24235 MHz Stop 25125 MHz

REW 1MHz VBW 3 MHz Sweep5.000 ms (1001 pis)

Figure 112 - Data Rate with the Widest Bandwidth - 9 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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Ref 1440 dBuVim
Filter BV -6

Aftenuation 1048
Sweep Count 300 (pk) / 300 (rms)
Marker 1 2483.5 MHz
64.71 dBuV/m
| Marker 22483.710 MHz
645 dBuV/m
- Markér 3 2483.5 M¥z

50.12 dBuV/m

/-“/\r\n.

120

\
|
/ \ 1
|
J \\
540 (./BJ Vim Y
3
s
"\\n.\w
T T 1
Start 2448 5MHz Center 2423 5MHz Stop 25185 MHz
RBW 1MHz VBW 3 MHz Sweep5.000 ms (1001 pis)

Figure 113 - Data Rate with the Widest Bandwidth - 9 Mbps
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 1
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Mode Data Rate | Frequency (MHz) | Band Edge Peak Level Average Level
Frequency (MHz) | (dBuv/m) (dBuv/m)
Data Rate with the 36 Mbps 2412 2390 63.38 48.41

Highest Power (13 dBm)

Data Rate with the 36 Mbps 2462 2483.5 68.27 50.55
Highest Power (13 dBm)

Data Rate with the 36 Mbps 2467 2483.5 70.07 51.05
Highest Power (12 dBm)

Data Rate with the 36 Mbps 2472 2483.5 71.62 51.44
Highest Power (9 dBm)

Data Rate with the 9 Mbps 2412 2390 64.75 48.29
Widest Bandwidth

Data Rate with the 9 Mbps 2462 2483.5 63.48 48.94
Widest Bandwidth

Data Rate with the 9 Mbps 2467 2483.5 68.29 49.80
Widest Bandwidth

Data Rate with the 9 Mbps 2472 2483.5 72.74 52.12
Widest Bandwidth

Table 41 - Restricted Band Edge Results — Antenna Port 2

Ref 130.7 dBuVim Atienuation 1048
Filter BY/ -6 Sweep Count 300 (pk) / 300 (rms)

Marker 1 2390 MHz
61.69 dBuV/m
- Marker 22389.920 MHz
63.38 dBuV/m
Marker 3 2390 MHz
48.27 dBuV/m
Marker 4 2389.760 MHz
48.41 dBuV/m

0 T T 1
Start 2350.0MHz Center 2350.0MHz Siop 24300 MHz

RBWTMHz VBW 3 MHz Sweep5.000 ms (1001 pis)

Figure 114 - Data Rate with the Highest Power - 36 Mbps
2412 MHz - Band Edge Frequency 2390 MHz — Antenna Port 2
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129 — Ref 1416 dBulim Attenuation 1048
Filter BW -6dB Sweep Count 300 (pk) / 300 (rms)
Marker 1 2483.5 MHz — e Trace
— Average (RMS)
— BeakLimt
— average Limit

65.58 dBuV/m
"7 Marker 22483.640 MHz
68.27 dBuV,

T T 1
Start 2448 5MHz Center 2483 5MHz Stop 25185 MHz
REV/ TMHz VBW 3 MHz Swie=p’.000 ms (1001 pts)

Figure 115 - Data Rate with the Highest Power - 36 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2

Attenuation 1048

11— Ref 1336 dBulim
Filter EW 648 Sweep Count 300 (pk) 300 rms)
— Peak Trace:
— Alerage (RS)

Marker 1 2483.5 MHz
67.58 dBuV/m — eniim

Marker 2 2483.
70.07 dBuV/m

Marker 3 2483.5 MH»;,N
/89 dBuV/mM

Marker 4 2 da 710 MHz

100 —

540 dBuVim (
W

T 1
Start 24485 MHz Center 24235 MHz Stop 25125 MHz
RBW TMHz VBW 3 MHz Sweep5.000 ms (1001 pis)

Figure 116 - Data Rate with the Highest Power - 36 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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To— Ref 147.7 dBuVim Aftenuation 1048
Filter BW -6dB Sweep Count 300 (pk) / 300 (rms)
Marker 1 2483.5 MHz — PaakTrace
— Average (RMS)
69.36 dBuV/m hratim
1w Marker 2 2484 200 MHz

71.62 dBu)/m'
Marker 3 2483.5 MH

T T 1
Stert 24485 MHz Center 2483.5MHz Stop 25185 Mz

REV/ 1MHz VBW 3 MHz Swie=p’.000 ms (1001 pts)

Figure 117 - Data Rate with the Highest Power - 36 Mbps
2472 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2

o— Ref 136.8 dBuVim Attenuation 1048
Filter B/ -6 4B Sweep Count 200 (pk) / 300 (rms)
Marker 12390 MHz  PeakTrace
— lerage (RHS)
= Peak Limit
61.36 dBuV/m = Nieraga Lt

- Marker 22388.400 MHz
64.75 dBuV/m

Marker 3 2390 MHz
48.23 dBuV/m

Marker 4 2389.920 MHz
48.29 dBuV/m

R—_

T T 1
Start 2350.0MHz Center 2380.0MHz Stop 2430.0 MHz
RBW TMHz VBW 3 MHz Sweep5.000 ms (1001 pis)

Figure 118 - Data Rate with the Widest Bandwidth - 9 Mbps
2412 MHz - Band Edge Frequency 2390 MHz — Antenna Port 2
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To— Ref 141.8 dBuVim Aftenuation 1048
Filter BW -6dB Sweep Count 300 (pk) / 300 (rms)
Marker 1 2483.5 MHz
62.84 dBuV/m
o  Marker,

63.48 dBuV/m

r 324835 MHz
[T 1889 Sbavim—") \
er 4 2483 640 MHz
| 48.94 dBuV/m

1
Stop 25185 Mz

T
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VBW 3 MHz Swie=p’.000 ms (1001 pts)

RBW1MHz

Figure 119 - Data Rate with the Widest Bandwidth - 9 Mbps
2462 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2

Ref 140.0 dBuVim Attenuation 5 dB
Filter B 68 Swieep Count 300 (pk) / 300 (ms)
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Figure 120 - Data Rate with the Widest Bandwidth - 9 Mbps
2467 MHz - Band Edge Frequency 2483.5 MHz — Antenna Port 2
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