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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

09 June 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
A2330

C07CG05BPW8V, CO7CG081PWS8X and
C07CGO5KPW8V

REV1.0
20A2236b
3

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

0540201015
07-April-2020

18-March-2020, 08-April-2020 and 28-April-2020
19-March-2020
13-May-2020

George Porter, Malik Mohammad, Faisal Malyar,
Ahmad Javid, Jaiyanth Balendrarajah, Ainsley Jenkins and
Liang Tian

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, ISED RSS-247 and ISED RSS-GEN is shown below.

Specification Clause
Section Test Description Result Comments/Base Standard
Part 15C RSS-247 RSS-GEN
Configuration and Mode: 2.4 GHz WLAN
. ANSI C63.10 (2013)
2.1 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass KDB 662911 D01 v02r01
. ANSI C63.10 (2013)
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass KDB 662911 D01 V0201
15.247 L .
2.3 @0Q) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
15.247 (d)
2.4 and 5.5 6.13 Spurious Radiated Emissions Pass ANSI C63.10 (2013)
15.205
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)
Table 2
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1.4

1.4.1

14.2

Product Information
Technical Description

The Equipment Under Test (EUT) was a desktop computer with Bluetooth, Bluetooth Low Energy
and 802.11 a/b/g/n/ac/ax capabilities in the 2.4 GHz and 5 GHz bands.

Test Modes

The EUT’s 2.4 GHz 802.11 radio supports SISO and 2x2 MIMO. It supports 802.11b and g for
SISO and 802.11n and ax at 20 MHz channel bandwidths SISO and MIMO. 802.11ax supports RU
26/52/106/242.

The EUT uses different output powers per core dependent on how many cores are used. It uses
the same conducted power across all cores in any given mode, but due to the different antenna
gains the radiated powers per core differs.

After preliminary investigations were performed, the EUT was therefore tested in the following
worst-case modes:

e SISO Modes (Core 1):
o 802.11b 1 Mbps
802.11g 6 Mbps
802.11n HT20 MCSO
802.11ax HE20 MCS0 SU, RU26-0 and RU26-8

O O O

e 2x2 MIMO Modes (Core 0+1):
o 802.11n HT20 MCSO0 - CDD
o 802.11ax HE20 MCS0 CDD SU, RU26-0 and RU-26-8.

COMMERCIAL-IN-CONFIDENCE Page 4 of 117
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1.4.4

1.5

1.6

Test Set-up

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

For all tests, the EUT was put into a continuous transmit test mode with the chipset manufacturer’s
test commands via a script running in the EUTs terminal application. The EUT then transmitted the
required type of packeted 802.11 data frames of fixed length, containing the standard headers and
with pseudo-random data content, ensuring the measured signals were representative and
contained all the symbols at the highest power control level.

All testing was performed with the EUT powered via a 120 V AC, 60 Hz source.
Antenna Gain Table (2.4GHz WLAN)

2.4 GHz Core O

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

2400 - 2480 0.25 0.7

Table 3

2.4 GHz Core 1

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

2400 - 2480 5.00 0.7

Table 4
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: A2330, Serial Number: CO7CG081PW8X
0 | As supplied by the customer | Not Applicable | Not Applicable
Model: A2330, Serial Number: CO7CGO5KPW8V
0 | As supplied by the customer | Not Applicable | Not Applicable
Model: A2330, Serial Number: CO7CG05BPW8V
0 | As supplied by the customer | Not Applicable | Not Applicable

Table 5
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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 WLAN

Maximum Conducted Output Power George Porter UKAS
Power Spectral Density George Porter UKAS
Emission Bandwidth George Porter UKAS

Malik Mohammad,

Faisal Malyar, Ahmad Javid,
Jaiyanth Balendrarajah,
Ainsley Jenkins and Liang Tian

Spurious Radiated Emissions UKAS

Malik Mohammad,

Faisal Malyar, Ahmad Javid,
Jaiyanth Balendrarajah,
Ainsley Jenkins and Liang Tian

Authorised Band Edges UKAS

Malik Mohammad,

Faisal Malyar, Ahmad Javid,
Jaiyanth Balendrarajah,
Ainsley Jenkins and Liang Tian

Restricted Band Edges UKAS

Table 6
Office Address:

Octagon House
Concorde Way
Segensworth North
Fareham
Hampshire

PO15 5RL

United Kingdom
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211

Test Details

Maximum Conducted Output Power
Specification Reference

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

ISED RSS-247, Clause 5.4

ISED RSS-GEN, Clause 6.12

Equipment Under Test and Modification State
A2330, S/N: CO7CG05BPW8YV - Modification State 0
Date of Test

20-April-2020 to 13-May-2020

Test Method

The test was performed in accordance with ANSI C63.10, clause 11.9.2.3.2 Method AVGPM-G.

The output power was verified as being the same from each transmit core, but the antenna gains
were not identical, therefore the modes reported for SISO or 2x2 MIMO operation are those giving
the highest EIRP and/or lowest conducted limit based on the combination of antennas giving
highest total directional gain.

MIMO output port summing was performed in accordance with KDB 662911 DO1.:

. For the CDD results the Directional Gain was calculated in accordance with clause F)2)f)(ii)
using the calculations from F)2)f)(i) with worst-case individual gain and an array gain of zero.

Environmental Conditions

Ambient Temperature 21.8-25.2°C
Relative Humidity 25.7-39.7 %
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2.1.6 Test Results

—

2.4 GHz WLAN
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Antenna Directional Gain (dBi) 5.00 5.00 5.00
15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00
RSS-247 Conducted Power Limit (dBm) 30.00 30.00 30.00
Conducted Power (dBm) 19.91 21.78 11.79
RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00
EIRP Power (dBm) 24.91 26.78 16.79
Table 7 -802.11b / 1 Mbps / SISO / Core 1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Antenna Directional Gain (dBi) 5.00 5.00 5.00
15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00
RSS-247 Conducted Power Limit (dBm) 30.00 30.00 30.00
Conducted Power (dBm) 17.33 21.76 4.31
RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00
EIRP Power (dBm) 22.33 26.76 9.31
Table 8 - 802.11g / 6 Mbps / SISO/ Core 1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Antenna Directional Gain (dBi) 5.00 5.00 5.00
15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00
RSS-247 Conducted Power Limit (dBm) 30.00 30.00 30.00
Conducted Power (dBm) 17.22 21.89 4.35
RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00
EIRP Power (dBm) 22.22 26.89 9.35

Table 9 - 802.11n / HT20 MCSO / SISO / Core 1

COMMERCIAL-IN-CONFIDENCE
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Conducted Power Core 0 (dBm) 14.35 19.44 3.92
Conducted Power Core 1 (dBm) 14.46 19.49 3.70
Antenna Directional Gain (dBi) 5.00 5.00 5.00
15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00
RSS-247 Conducted Power Limit (dBm) 30.00 30.00 30.00
Total Conducted Power (dBm) 17.42 22.48 6.82
RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00
EIRP Power (dBm) 22.42 27.48 11.82
Table 10 - 802.11n / HT20 MCSO / MIMO CDD / Cores 0+1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Antenna Directional Gain (dBi) 5.00 5.00 5.00
15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00
RSS-247 Conducted Power Limit (dBm) 30.00 30.00 30.00
Conducted Power (dBm) 15.93 21.40 2.84
RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00
EIRP Power (dBm) 20.93 26.40 7.84
Table 11 - 802.11ax / HE20 MCSO0x1 / SU / SISO / Core 1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Antenna Directional Gain (dBi) 5.00 5.00 5.00
15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00
RSS-247 Conducted Power Limit (dBm) 30.00 30.00 30.00
Conducted Power (dBm) 13.81 13.95 2.80
RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00
EIRP Power (dBm) 18.81 18.95 7.80

Table 12 - 802.11ax / HE20 MCSO0x1 / RU 26-0/ SISO / Core 1

COMMERCIAL-IN-CONFIDENCE
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Antenna Directional Gain (dBi) 5.00 5.00 5.00
15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00
RSS-247 Conducted Power Limit (dBm) 30.00 30.00 30.00
Conducted Power (dBm) 14.00 13.78 2.88
RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00
EIRP Power (dBm) 19.00 18.78 7.88
Table 13 - 802.11ax / HE20 MCSO0x1 / RU 26-8 / SISO / Core 1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Conducted Power Core 0 (dBm) 12.83 19.38 2.21
Conducted Power Core 1 (dBm) 12.92 19.18 2.46
Antenna Directional Gain (dBi) 5.00 5.00 5.00
15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00
RSS-247 Conducted Power Limit (dBm) 30.00 30.00 30.00
Total Conducted Power (dBm) 15.89 22.29 5.35
RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00
EIRP Power (dBm) 20.89 27.29 10.35
Table 14 - 802.11ax / HE20 MCSO0x1 / SU / MIMO CDD / Cores 0+1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Conducted Power Core 0 (dBm) 12.76 13.68 2.39
Conducted Power Core 1 (dBm) 12.86 13.69 2.38
Antenna Directional Gain (dBi) 5.00 5.00 5.00
15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00
RSS-247 Conducted Power Limit (dBm) 30.00 30.00 30.00
Total Conducted Power (dBm) 15.82 16.70 5.40
RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00
EIRP Power (dBm) 20.82 21.70 10.40

Table 15 - 802.11ax / HE20 MCSO0x1 / RU 26-0 / MIMO CDD / Cores 0+1

COMMERCIAL-IN-CONFIDENCE
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Conducted Power Core 0 (dBm) 12.87 13.85 2.27
Conducted Power Core 1 (dBm) 12.80 13.85 231
Antenna Directional Gain (dBi) 5.00 5.00 5.00
15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00
RSS-247 Conducted Power Limit (dBm) 30.00 30.00 30.00
Total Conducted Power (dBm) 15.85 16.86 5.30
RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00
EIRP Power (dBm) 20.85 21.86 10.30

Table 16 - 802.11ax / HE20 MCSO0x1 / RU 26-8 / MIMO CDD / Cores 0+1

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.

ISED RSS-247, Limit Clause 5.4 (b)

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

COMMERCIAL-IN-CONFIDENCE

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 08-Nov-2020
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Network Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
1800-6000 MHz Power | \yini circuits ZN2PD-63-S+ 4055 |- OIP Mon
Splitter
Calibration Unit Rohde & Schwarz ZV-254 4368 12 28-Nov-2020
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 05-May-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 10-Feb-2021
PXA Signal Analyser Keysight Technologies N9030A 4654 12 21-Oct-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
Cable (18 GHz) Rosenberger LU7-071-1000 5099 12 06-0ct-2020
USB Power Sensor Boonton RTP5006 5186 12 28-Nov-2020
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5418 6 12-Jun-2020
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5419 6 12-Jun-2020
MWX221-
3.5 mm 2m Cable Junkosha 02000DMS 5429 6 13-Jun-2020
Table 17

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

2.2.2

223

224

225

Power Spectral Density
Specification Reference

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

Equipment Under Test and Modification State
A2330, S/N: CO7CG05BPW8V - Modification State O
Date of Test

20-April-2020 to 13-May-2020

Test Method

This test was performed in accordance with ANSI C63.10, clause 11.10.3 (AVGPSD-1), 11.10.5
(AVGPSD-2) or 11.10.7 (AVGPSD-3).

Where the EUT duty cycle was < 98 % and repeatable within 2%, the spectrum analyser was set to
trace (power) averaging and a duty cycle correction was added as calculated in the result tables
below (Method AVGPSD-2). Where the duty cycle was = 98 % the spectrum analyser was set to
trace (power) averaging and no duty cycle correction made (Method AVGPSD-1). In all other cases
the spectrum analyser trace was set to max hold (Method AVGPSD-3).

The output power was verified as being the same from each transmit core (within negligible
tolerances), but the antenna gains were not identical. Therefore, the modes reported here for
SISO or 2x2 MIMO operation are those giving the highest EIRP and/or lowest conducted limit
based on the combination of antennas giving highest total directional gain.

MIMO output port summing was performed in accordance with KDB 662911 DO1:

e For the CDD results the Directional Gain was calculated in accordance with the equation given
in clause F)2)f)(ii) summed for a single spatial stream.

Environmental Conditions

Ambient Temperature  21.5-25.2°C
Relative Humidity 25.7-39.7%
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2.2.6 Test Results
2.4 GHz WLAN
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Raw Conducted PSD (dBm/30kHz) -1.72 0.12 -9.55
Duty Cycle Correction (dB) N/A SA-1 N/A SA-1 N/A SA-1
15.247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
RSS-247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
Conducted PSD Result (dBm/30kHz) -1.72 0.12 -9.55
Table 18 - 802.11b /1 Mbps / SISO / Core 1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Raw Conducted PSD (dBm/30kHz) -4.86 -0.55 -18.31
Duty Cycle Correction (dB) N/A SA-1 N/A SA-1 N/A SA-1
15.247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
RSS-247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
Conducted PSD Result (dBm/30kHz) -4.86 -0.55 -18.31
Table 19 - 802.11g / 6 Mbps / SISO/ Core 1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Raw Conducted PSD (dBm/30kHz) -5.57 -0.79 -18.70
Duty Cycle Correction (dB) N/A SA-1 N/A SA-1 N/A SA-1
15.247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
RSS-247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
Conducted PSD Result (dBm/30kHz) -5.57 -0.79 -18.70
Table 20 - 802.11n / HT20 MCSO0 / SISO / Core 1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Conducted PSD Core 0 (dBm/30kHz) -8.54 -3.14 -18.76
Conducted PSD Core 1 (dBm/30kHz) -8.00 -2.96 -19.04
Duty Cycle Correction (dB) N/A SA-1 N/A SA-1 N/A SA-1
15.247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
RSS-247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
Conducted PSD Result (dBm/30kHz) -5.25 -0.04 -15.89

Table 21 - 802.11n / HT20 MCSO / MIMO CDD / Cores 0+1
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Raw Conducted PSD (dBm/30kHz) -8.41 -3.65 -21.92
Duty Cycle Correction (dB) N/A SA-1 N/A SA-1 N/A SA-1
15.247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
RSS-247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
Conducted PSD Result (dBm/30kHz) -8.41 -3.65 -21.92
Table 22 - 802.11ax / HE20 MCSO0x1/ SU / SISO / Core 1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Raw Conducted PSD (dBm/30kHz) -3.53 -3.14 -14.25
Duty Cycle Correction (dB) N/A SA-1 N/A SA-1 N/A SA-1
15.247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
RSS-247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
Conducted PSD Result (dBm/30kHz) -3.53 -3.14 -14.25
Table 23 - 802.11ax / HE20 MCSO0x1 / RU 26-0/ SISO / Core 1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Raw Conducted PSD (dBm/30kHz) -3.53 -3.46 -14.16
Duty Cycle Correction (dB) N/A SA-1 N/A SA-1 N/A SA-1
15.247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
RSS-247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
Conducted PSD Result (dBm/30kHz) -3.563 -3.46 -14.16

Table 24 - 802.11ax / HE20 MCS0x1 / RU 26-8 / SISO / Core 1

COMMERCIAL-IN-CONFIDENCE

Page 15 of 117




Document 75948763-11 Issue 01
COMMERCIAL-IN-CONFIDENCE

—

Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Conducted PSD Core 0 (dBm/30kHz) -11.85 -5.28 -22.72
Conducted PSD Core 1 (dBm/30kHz) -11.37 -6.03 -22.46
Duty Cycle Correction (dB) N/A SA-1 N/A SA-1 N/A SA-1
15.247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
RSS-247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
Conducted PSD Result (dBm/30kHz) -8.60 -2.63 -19.58
Table 25 - 802.11ax / HE20 MCSO0Ox1 / SU / MIMO CDD / Cores 0+1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Conducted PSD Core 0 (dBm/30kHz) -4.41 -3.61 -14.95
Conducted PSD Core 1 (dBm/30kHz) -4.38 -3.53 -15.08
Duty Cycle Correction (dB) N/A SA-1 N/A SA-1 N/A SA-1
15.247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
RSS-247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
Conducted PSD Result (dBm/30kHz) -1.38 -0.56 -12.01
Table 26 - 802.11ax / HE20 MCSO0x1 / RU 26-0 / MIMO CDD / Cores 0+1
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
Conducted PSD Core 0 (dBm/30kHz) -4.49 -3.55 -14.51
Conducted PSD Core 1 (dBm/30kHz) -4.66 -3.51 -14.64
Duty Cycle Correction (dB) N/A SA-1 N/A SA-1 N/A SA-1
15.247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
RSS-247 Conducted PSD Limit (dBm/3kHz) 8.00 8.00 8.00
Conducted PSD Result (dBm/30kHz) -1.56 -0.52 -11.56

Table 27 - 802.11ax / HE20 MCS0x1 / RU 26-8 / MIMO CDD / Cores 0+1

FCC 47 CFER 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.

ISED 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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2.2.7

COMMERCIAL-IN-CONFIDENCE

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 05-May-2020
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Network Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
1800-6000 MHz Power | \yini circuits ZN2PD-63-S+ 4055 |- OIP Mon
Splitter
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 28-Nov-2020
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 05-May-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 10-Feb-2021
PXA Signal Analyser Keysight Technologies N9030A 4654 12 21-Oct-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
Cable (18 GHz) Rosenberger LU7-071-1000 5099 12 06-0ct-2020
USB Power Sensor Boonton RTP5006 5186 12 28-Nov-2020
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5418 6 12-Jun-2020
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5419 6 12-Jun-2020
MWX221-
3.5 mm 2m Cable Junkosha 02000DMS 5429 6 13-Jun-2020
Table 28

O/P Mon — Output Monitored using calibrated equipment
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2.3
2.31

2.3.2

233

234

235

Emission Bandwidth

Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(2)

ISED RSS-247, Clause 5.2

ISED RSS-GEN, Clause 6.7

Equipment Under Test and Modification State
A2330, S/N: CO7CG05BPW8V - Modification State O
Date of Test

20-April-2020 to 13-May-2020

Test Method

This test was performed in accordance with ANSI C63.10, clause 11.8.1 for the 6 dB bandwidth
and ISED RSS-GEN clause 6.7 for the 99% occupied bandwidth.

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

Environmental Conditions

Ambient Temperature 20.5-25.2°C
Relative Humidity 25.2-44.1%

COMMERCIAL-IN-CONFIDENCE Page 18 of 117



Document 75948763-11 Issue 01
COMMERCIAL-IN-CONFIDENCE

2.3.6 Test Results
2.4 GHz WLAN

Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
6 dB Bandwidth (MHz) 7.680 7.680 8.160
99 % Bandwidth (MHz) 12.854 12.953 12.789
Table 29 - 802.11b /1 Mbps / SISO / Core 1
[N )

|_ Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

11:54:10 AM Apr22, 2020

‘ #Avg Type: RMS
PNO: Fast —+— 1rig: FreeRun Avg|Hold: 200/200

Center Freq 2.412000000 GHz
N IFGain:Low Atten: 12 dB

TRACE[1/23456
TYPE|M
peT|PPPPPP

Ref Offset 28.44 dB
1LO dBidiv  Ref 30.00 dBm
°g

AMkr2 7.68 MHz
0.288 dB

200

DL1 1201 dBm|

DL2 6.01 dBm|

00 T w”uuh !2/31

il

| R [P

500 Wﬁmwwu

0.0

Center 2.41200 GHz
Res BW 100 kHz #/BW 300 kHz Sweep (#Swp)

Span 60.00 MHz
2.267 ms (1001 pts)

IMSG STATUS

Figure 2 - 2412 MHz - 6 dB DTS Bandwidth
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J= Keysight Spectrum Analyzer - Occupied BW ‘i“iug_
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:54:25 AM Apr 22, 2020
%enter Freq 2.412000000 GHz ‘ Center Freq: 2.412000000 GHz Radio Std: None
—p— Trig: FreeRun Avg|Hold: 200/200

NFE

#FGain:Low #Atten: 12 dB

Radio Device: BTS

||10 dBidiv Ref 30.00 dBm
Log

200

10.0

.00

-10.0

-20.0

-30.0
FEY.NY

-40.0
el

50,0 oot o L

-60.0

Center 2.41200 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 60.00 MHz]
Sweep 1.867 ms

Occupied Bandwidth

Transmit Freq Error 12

x dB Bandwidth

16.13 MHz

Total Power

12.854 MHz

% of OBW Power
x dB

5.03 kHz

24.5 dBm

99.00 %
-26.00 dB

STATUS

Figure 3 - 2412 MHz - 99 % Occupied Bandwidth

|_ Keysight Spectrum Analyzer - Swept SA ‘i“i"g_
Pj RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:54:51 PM Apr 22, 2020
Center Freq 2.442000000 GHz ) #Avg Type: RMS TRACEI1 2345 6
NFE PNO: Fast ——  Trig: FreeRun Avg|Hold: 200/200 TYPE|M
IFGain:Low Atten: 12 dB pET|PPPPPP
AMKr2 7.68 MHz
Ref Offset 28.41 dB
19g8idiv_Ref 30.00 dBm -0.530 dB
200
DL1 1346 dBm
1o mlruw" ML"\ Jﬂm “n““L\\.Q&JLA 1 L2 7.5 dam|
0.0 JJV
0.0
200 ,,)V \K
300 j( \'k
a0 PR I'{ \\
e | L
500 WW | ot St
50.0
Center 2.44200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)

IMSG

STATUS

Figure 4 - 2442 MHz - 6 dB DTS Bandwidth
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J= Keysight Spectrum Analyzer - Occupied BW ‘i“iug_
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:55:05 PM Apr 22, 2020
%enter Freq 2.442000000 GHz ‘ Center Freq: 2.442000000 GHz Radio Std: None
NEE —p— Trig: FreeRun Avg|Hold: 200/200
I #IFGain:Low #Atten: 12 dB Radio Device: BTS
||10 dBidiv Ref 30.00 dBm
Log
200
100 pARA | A
0.0 jmjw UW\AJ\
-10.0 v
0 f/ ”\\q
-30.0
40,0 UM ’ I‘J L\\.LJ-"W
s [ bier, Aottt WP MM‘”“"MWWMW
-50.0
Center 2.44200 GHz Span 60.00 MHz]
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 26.4 dBm
12.953 MHz
Transmit Freq Error -66.972 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.18 MHz xdB -26.00 dB
MSG STATUS

Figure 5 - 2442 MHz - 99 % Occupied Bandwidth

|_ Keysight Spectrum Analyzer - Swept SA

= o e

RF

pC | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

[s0Q

12:10:25 PM Apr22, 2020

RL |
Pé’enter Freq 2.472000000 GHz |

#Avg Type: RMS

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 200/200

TRACE|1 23456
TYPE|M

M IFGain:Low Atten: 6 dB DETIPPPPPP
AMKr2 8.16 MHz
Ref Offset 28.45 dB
1L%:Bldiv Ref 20.00 dBm 0.823 dB
100
DL1 3.78 dBm|
oo r-'D@CnM'"M + JM ﬂ“’ﬂr\uﬁm ey s |
-10.0 JJV
200
300 ’JV \k
400 ,J! \'L
£0.0 / K
e It L)
700

Center 2.47200 GHz

Res BW 100 kHz

#VBW 300 kHz

Sweep (#Swp) 2.267 ms (1001 pts)

Span 60.00 MHz

IMSG

STATUS

COMMERCIAL-IN-CONFIDENCE

Figure 6 - 2472 MHz - 6 dB DTS Bandwidth
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J= Keysight Spectrum Analyzer - Occupied BW ‘i“iug_
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:10:38 PM Apr 22, 2020
%enter Freq 2.472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None
NEE —p— Trig: FreeRun Avg|Hold: 200/200
I ‘ #IFGain:Low #Atten: 6 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
100
0.00 APA L AAA g
-10.0 j\;\!"’"’ LMM
-20.0 \'\,\
-30.0 f/, \'L.\
0 JJJ“ \\
500 v ierelr, 14 P i M"’“’”wa
50,0 Futath bty oo sy e
-70.0
Center 247200 GHz Span 60.00 MHz]
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 16.4 dBm
12.789 MHz
Transmit Freq Error -60.407 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.13 MHz xdB -26.00 dB
MSG STATUS

COMMERCIAL-IN-CONFIDENCE

Figure 7 - 2472 MHz - 99 % Occupied Bandwidth
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
6 dB Bandwidth (MHz) 15.240 15.840 15.120
99 % Bandwidth (MHz) 16.339 16.315 16.266

Table 30 - 802.11g / 6 Mbps / SISO / Core 1
|_ Keysight Spectrum Analyzer - Swept SA @@u@f
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:57:38 AM 8pr 22, 2020
Center Freq 2.412000000 GHz ) #Avg Type: RMS TRACE|1 2345 6
NFE PNO: Fast —»— Trig: FreeRun Avg|Hold: 200/200 TVPE|M
IFGain:Low Atten: 12 dB per|P PREPE

AMkr2 15.24 MHz
Ref Offset 26.44 dB 2.516 dB

10 dBidiv  Ref 30.00 dBm
Log

200

10.0
DL1 .38 dBm|

000 H%M . |"'M!\2A1 02038 uEml

=300 J
-400 J ﬂmﬂ@w
e M
™ Mool s N

£0.0 g
€00
Center 2.41200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
IMSG STATUS
Figure 8 - 2412 MHz - 6 dB DTS Bandwidth
J= Keysight Spectrum Analyzer - Occupied BW @@@
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:57:52 AM 8pr 22, 2020
%enter Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radic Std: None
NFE —». Trig: FreeRun Avg|Hold: 200/200
I ‘ #IFGain:Low #Atten: 12 dB Radio Device: BTS
||10 dBidiv Ref 30.00 dBm
Log
200
100
om MJW M"W

e P =
| / '

300 ‘,a
100 A l\‘\“hlhww.m
500 b 7 T ST
-60.0
Center 2.41200 GHz Span 60.00 MHz]
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms|
Occupied Bandwidth Total Power 22.9 dBm
16.339 MHz
Transmit Freq Error 37.377 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.90 MHz x dB -26.00 dB

STATUS

Figure 9 - 2412 MHz - 99 % Occupied Bandwidth
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|_ Keysight Spectrum Analyzer - Swept SA ‘i“i"g_
p’ RL__ [ RF [s50@ bDC ] | [ SENSE:EXT] SOURCE OFF | ALIGN AUTO | 12:04:15 PM Apr 22, 2020
Center Freq 2.442000000 GHz | _ #Avg Type: RMS TRGE[12345 6
NFE PNO: Fast ——  Trig: FreeRun Avg|Hold: 200/200 TYPE|M
IFGain:Low Atten: 22 dB DET|PPPPPP
Ref Offset 28.41 dB AMkr2 15.84 MHz
10daidiv__Ref 40.00 dBm 1.697 dB
og
300
00
100 DL1 9,49 dBm
el 2A1
i Lﬁ DL 3.50 dBm|
™ m
0o jy' ﬂ\
4100
-20.0 /J}[ﬁ \’L\\M
300
M«'W ’
LA AT P T“W‘W
500

Center 2.44200 GHz
Res BW 100 kHz

#VBW 300 kHz

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

IMSG

STATUS

Figure 10 - 2442 MHz - 6 dB DTS Bandwidth

|_ Keysight Spectrum Analyzer - Occupied BW

= o e

SENSE:EXT| SOURCE OFF | ALT

GN AUTO 12:04:29 PM Apr22, 2020

RL | RF [s02 bC |
Ie

[
Center Freq: 2.442000000

enter Freq 2.442000000 GHz
I ‘ NFE

- Trig: FreeRun

#FGain:Low #Atten: 22 dB

I
GHz Radio Std: None
Avg|Hold: 200/200

Radio Device: BTS

||10 dBidiv Ref 40.00 dBm
Log

300

200

10.0

000

-10.0

-20.0

-30.0

Bt 0]

%WMML

-40.0

-50.0

Center 2.44200 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 60.00 MHz]
Sweep 1.867 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

16.315 MHz
-36.455 kHz

% of OBW Power

19.92 MHz x dB

26.8 dBm

99.00 %
-26.00 dB

STATUS

Figure 11 - 2442 MHz - 99 % Occupied Bandwidth
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-

|_ Keysight Spectrum Analyzer - Swept SA

= o e

[ | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

12:13:37 PM Apr22, 2020

Pj RL | RF [soe bc |

Center Freq 2.472000000 GHz

‘ #Avg Type: RMS

NFE

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 200/200
IFGain:Low Atten: 6 dB

TRACE|1 23456
TYPE[M
DET|PPPPPP

Ref Offset 28.45 dB
Ref 20.00 dBm

AMkr2 15.12 MHz
-0.546 dB|

10 dBidiv
Log

DL1-7.21 dBm

-10.0

l n g k|
R e R e W S

DL2-13.21 dBm|

200

300

i \
FRAPTRII ST S A

700

Center 2.47200 GHz
Res BW 100 kHz

#VBW 300 kHz

Sweep (#Swp) 2.267 ms (1001 pts)

Span 60.00 MHz

IMSG

STATUS

Figure 12 - 2472 MHz - 6 dB DTS Bandwidth

—
J= Keysight Spectrum Analyzer - Occupied BW ==
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:13:52 PM Apr 22, 2020
|Eenter Freq 2.472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None
NEE —p— Trig: FreeRun Avg|Hold: 200/200
I ‘ #HFGain:Low #Atten: 6 dB Radio Device: BTS

||10 dBidiv Ref 20.00 dBm
Log

100

000

-10.0

-20.0
-30.0

-40.0
-50.0

ot g Mt pede el

-60.0

-70.0

Center 2.47200 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 60.00 MHz]
Sweep 1.867 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

19.50 MHz

Total Power 9.71 dBm

16.266 MHz

99.00 %
-26.00 dB

5.837 kHz % of OBW Power

x dB

STATUS

Figure 13 - 2472 MHz - 99 % Occupied Bandwidth

COMMERCIAL-IN-CONFIDENCE

Page 25 of 117



Document 75948763-11 Issue 01

COMMERCIAL-IN-CONFIDENCE 3
Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
6 dB Bandwidth (MHz) 13.980 15.060 16.080
99 % Bandwidth (MHz) 17.516 17.475 17.455
Table 31 -802.11n / HT20 MCSO/ SISO / Core 1
= e sl

|_ Keysight Spectrum Analyzer - Swept SA

RL | RF [soe bc |

| | SENSE:EXT| SOURCE OFF |

ALIGN AUTO | 07:51:53 PM Apr21, 2020

Center Freq 2.412000000 GHz
NFE

PNO: Fast —»— Trig: FreeRun

IFGain:Low

Atten: 12dB

TRACE|1 2345 6
TYPE|M
DET|PPPPPP

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

Ref Offset 28.44 dB

10 dBidiv  Ref 30.00 dBm
Log

AMkr2 13.98 MHz
0.862 dB

200

10.0

DL1 6.23 dBm|

0L2 023 dBmfl

wﬁ

[ a7
A

/

”x

/

\

-30.0

-400

u"rr-l‘vu”ww

i

rud im0
(L

0.0

mww din

Center 2.41200 GHz
Res BW 100 kHz

#VBW 300 kHz

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

IMSG

STATUS

Figure 14 - 2412 MHz - 6 dB DTS Bandwidth

J= Keysight Spectrum Analyzer - Occupied BW @@@
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 07:52:07 PM 8pr21, 2020
%enter Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radic Std: None
NFE —». Trig: FreeRun Avg|Hold: 200/200
I ‘ #IFGain:Low #Atten: 12 dB Radio Device: BTS
||10 dBidiv Ref 30.00 dBm
Log
200
100
0o Ly v
-10.0
oy /;f” \‘\
-30.0 Fd
0.0 A bt Pl i
50,0 gt T
-60.0
Center 2.41200 GHz Span 60.00 MHz]
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms|
Occupied Bandwidth Total Power 22.7 dBm
17.516 MHz
Transmit Freq Error 28.363 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.20 MHz x dB -26.00 dB
MSG STATUS

Figure 15 - 2412 MHz - 99 % Occupied Bandwidth
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|_ Keysight Spectrum Analyzer - Swept SA ‘i“i"g_
Pj RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:07:08 PM Apr 22, 2020

Center Freq 2.442000000 GHz | ) #Avg Type: RMS TRACE[1 2345 6
NFE PNO: Fast ——  Trig: FreeRun Avg|Hold: 200/200 TYPE|M
IFGain:Low Atten: 22 dB pET|PPPPPP
AMkr2 15.06 MHz,
Ref Offset 28.41 dB
19 dBidiv Ref 40.00 dBm -1.710 dB|
300
200
100 DL 1011 dE_m.
NWWNJW l’A-JL H " QQA‘I DL2 4.1 dBm
0.00 P
0.0 j L
I/ %\
- mewwi Mg,
400 MW"V’W"UWJ\F U,M WJ\NM”% g S
50.0
Center 2.44200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
IMSG STATUS

Figure 16 - 2442 MHz - 6 dB DTS Bandwidth

—
J= Keysight Spectrum Analyzer - Occupied BW ==
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:07:23 PM Apr 22, 2020
|Eenter Freq 2.442000000 GHz ‘ Center Freq: 2.442000000 GHz Radio Std: None
NEE —p— Trig: FreeRun Avg|Hold: 200/200
I ‘ #HFGain:Low #Atten: 22 dB Radio Device: BTS

||10 dBidiv Ref 40.00 dBm
Log

300

200

10.0

Y

000
-10.0

-20.0
-30.0

MW“"‘"“'WMMW

MMMMME""MW

-40.0

-50.0

Center 2.44200 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 60.00 MHz]
Sweep 1.867 ms

Occupied Bandwidth Total Power

17.475 MHz
-39.229 kHz
20.38 MHz

Transmit Freq Error

x dB Bandwidth x dB

% of OBW Power

26.6 dBm

99.00 %
-26.00 dB

STATUS

Figure 17 - 2442 MHz - 99 % Occupied Bandwidth
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|_ Keysight Spectrum Analyzer - Swept SA

= o e

[soe bc |

SENSE:EXT| SOURCE OFF |

ALIGN AUTO [ 08:16:02 PM Apr21, 2020

RL | RF
Pé’enter Freq 2.472000000 GHz |

NFE

PNO: Fast —— Trig: FreeRun

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

TRACE|1 23456
TYPE[M
DET|PPPPPP

IFGain:Low Atten: 6 dB
AMKr2 16.08 MHz
Ref Offset 28.45 dB
10 gsmw Ref 20.00 dBm 0.448 dB|
10.0
0.00
DL1 -7.11 dBm
100 ] fartrt iy | g 201 EEEFRrT
i s &
=200
-30.0 ”J \7
-40.0 /ﬁ \\
500 )jl \
. MWW e bt gevoth
-70.0
Center 2.47200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)

IMSG

STATUS

Figure 18 - 2472 MHz - 6 dB DTS Bandwidth

|_ Keysight Spectrum Analyzer - Occupied BW

= o e

RL | RF [soe bc |

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO 08:16:16 PM Apr21, 2020

%enter Freq 2.472000000 GHz |

- Trig: FreeRun

Center Freq: 2.472000000 GHz

Radio Std: None
Avg|Hold: 200/200

NFE
I ‘ #IFGain:Low #Atten: 6 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
10.0
000
-10.0 PR e T
et Tl NS ]
200
05 r’f \M
400
500 r‘ﬂ k\,‘
e10 [hoteievin
-70.0
Center 247200 GHz Span 60.00 MHz]
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 9.68 dBm
17.455 MHz
Transmit Freq Error 12.192 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.21 MHz x dB -26.00 dB

STATUS

Figure 19 - 2472 MHz - 99 % Occupied Bandwidth
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
6 dB Bandwidth (MHz) 13.860 14.040 15.240
99 % Bandwidth (MHz) 17.493 17.512 17.465

Table 32 -802.11n / HT20 MCSO / MIMO CDD / Cores 0+1
|_ Keysight Spectrum Analyzer - Swept SA @@u@f
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:34:50 PM £pr 22, 2020
Center Freq 2.412000000 GHz ) #Avg Type: RMS TRACEI1 2345 6
NFE PNO: Fast —»— Trig: FreeRun Avg|Hold: 200/200 TVPE|M
IFGain:Low Atten: 12dB per|P PPRFP
AMkr2 13.86 MHz
Ref Offset 28.44 dB
19 gy Ref 30.00 dBm -0.002 dB
200
10.0
DL1 417 dBm|
0.00 ! & 247 orz=rosuemy
0.0
200 )J &L\
300 f \
-40.0 L\
A0 Wﬁmw W\’\JW\M“QWMM.JY g VLY
£0.0
Center 2.41200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
IMSG STATUS

Figure 20 - 2412 MHz - 6 dB DTS Bandwidth

|_ Keysight Spectrum Analyzer - Occupied BW

=T ]

| | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

02:35:12 PM Apr22, 2020

RL | RF [soe bC |
I

GHz
E

Center Freq: 2.412000000 GHz
Avg|Hold: 2002

‘ NF

—». Trig: FreeRun

#FGain:Low #Atten: 12 dB

00

Radio Std: None

Radio Device: BTS

10 dBldiv Ref 30.00 dBm

enter Freq 2.412000000
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-30.0

-40.0

(EE

P,

il el

-50.0

-60.0

Center 2.41200 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 60.00 MHz]
Sweep 1.867 ms|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power 20.0 dBm

17.493 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

24.810 kHz
20.40 MHz

STATUS

Figure 21 - 2412 MHz - 99 % Occupied Bandwidth
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[="esiant Spectrum Anayzer - swept sa = ]
Pj RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:14:43 PM Apr 22, 2020
Center Freq 2.442000000 GHz | #Avg Type: RMS TEAZEV 3456

NFE

PNO: Fast —+— 1rig: FreeRun
IFGain:Low Atten: 12 dB

Avg|Hold: 200/200
DET|PPPPPP

Ref Offset 28.41 dB
Ref 30.00 dBm

AMkr2 14.04 MHz
-0.090 dB|

10 dBidiv
Log

10.0

[ N

241

DL2 2.54 dBm|

il
v

000

-10.0

200

\Muldl "

e

U ] %
WHMMM

0.0

Center 2.44200 GHz
Res BW 100 kHz

#VBW 300 kHz

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

IMSG

STATUS

Figure 22 - 2442 MHz - 6 dB DTS Bandwidth

J= Keysight Spectrum Analyzer - Occupied BW ‘i“iug_
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:14:57 PM Apr 22, 2020
%enter Freq 2.442000000 GHz Center Freq: 2.442000000 GHz Radio Std: None
NEE —p— Trig: FreeRun Avg|Hold: 200/200
I ‘ #IFGain:Low #Atten: 12 dB Radio Device: BTS
||10 dBidiv Ref 30.00 dBm
Log
200
100
o MMM
-10.0
-20.0 .I'H L\
K Y
400 NPT Pty
-50.0 [ Aonfriinfhied]
-50.0
Center 2.44200 GHz Span 60.00 MHz]
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 25.1 dBm
17.512 MHz
Transmit Freq Error -7.500 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.28 MHz xdB -26.00 dB
MSG STATUS

Figure 23 - 2442 MHz - 99 % Occupied Bandwidth
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|_ Keysight Spectrum Analyzer - Swept SA

= o e

SENSE:EXT| SOURCE OFF |

ALIGN AUTO [ 02:31:43 PM Apr22, 2020

Pj RL | RF [soe bc |

Center Freq 2.472000000 GHz

NFE

PNO: Fast —— Trig: FreeRun

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

TRACE|1 23456
TYPE[M
DET|PPPPPP

IFGain:Low Atten: 6 dB
AMKr2 15.24 MHz
Ref Offset 28.45 dB
19 dBidiv Ref 20.00 dBm -2.446 dB
10.0
0.00
- ] DL1 -7.19 dBm
Tkl .,
e (RN e M AR W TN TERERCT
i i L
=200
-30.0 lrlj H\
-40.0 /J \
- \
00 MWWWMW ML‘NULY'JVH)M MMANJ‘U"U“LU\'MNMW'\I.WV\
-70.0
Center 2.47200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)

IMSG

STATUS

Figure 24 - 2472 MHz - 6 dB DTS Bandwidth

J= Keysight Spectrum Analyzer - Occupied BW ‘i“iug_
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:31:57 PM Apr 22, 2020
%enter Freq 2.472000000 GHz ‘ Center Freq: 2.472000000 GHz Radio Std: None
NEE —p— Trig: FreeRun Avg|Hold: 200/200
I ‘ #IFGain:Low #Atten: 6 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
100
0.00
0.0 L paperat ™l by fyp, I
TP i S Ul
-20.0
-30.0 / \1
0 ﬂ,f ‘x\w
-50.0
TR LB, T b
500 prtmefiiod ok el e
-70.0
Center 247200 GHz Span 60.00 MHz]
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 8.99 dBm
17.465 MHz
Transmit Freq Error 8.316 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.02 MHz xdB -26.00 dB

STATUS

Figure 25 - 2472 MHz - 99 % Occupied Bandwidth
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
6 dB Bandwidth (MHz) 15.660 18.120 15.240
99% Bandwidth (MHz) 18.749 18.834 18.782

Table 33 - 802.11ax / HE20 MCSO0x1/ SU / SISO / Core 1
|_ Keysight Spectrum Analyzer - Swept SA \i/\ﬁﬂé_
RL | RF [soe oc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 05:21:51 PM May 12,2020
Center Freq 2.412000000 GHz | . #Avg Type: RMS “‘FEFE 3456
NEE PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 400/400 TVPE| MW
IFGain:Low Atten: 12 dB peT|P PREPE

AMKr2 15.66 MHz
Ref Offset 28.44 dB
1L%gdBldiv Rfef Sg.euo dBm -1.731 dB

200

10.0
DL1 491 dBm|

jf“” |

) \

300 HJ
-400 W U"\.-:A-J'q"' ety Wh nwwwm

500 Mﬂn.L,.NU‘M %W%"Mmmm .
€00

Span 60.00 MHz

Center 2.41200 GHz
Sweep (#Swp) 2.267 ms (1001 pts)

#Res BW 100 kHz #VYBW 300 kHz

MSG

STATUS

Figure 26 - 2412 MHz - 6 dB DTS Bandwidth
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J= Keysight Spectrum Analyzer - Occupied BW ‘i“iug_
RL [ RF [s00 oc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 05:22:06 PM May 12,2020
%enter Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None
NEE —p—~ Trig: Free Run Avg|Hold: 400/400
I #IFGain:Low #Atten: 12 dB Radio Device: BTS
||10 dBidiv Ref 30.00 dBm
Log
200
100
0.0 e it S
-10.0
-20.0 ﬁ' R.
-30.0 ,r[ \
400 anu Bl h \hh. JL._..M. o
500 m“nmww
0.0
Center 241200 GHz Span 60.00 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 22.8 dBm
18.749 MHz
Transmit Freq Error -15.460 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.46 MHz x dB -26.00 dB
MSG ISTATUS

Figure 27 - 2412 MHz - 99% Occupied Bandwidth

|_ Keysight Spectrum Analyzer - Swept SA

T

SENSE:EXT| SOURCE OFF |

ALIGN AUTO | 05:29:04 PMMay 12,2020

Pa RL [ RF [502 bc |

Center Freq 2.442000000 GHz

NFE

Ref Offset 28.41 dB

10dBidiv  Ref 40.00 dBm
Log

PNO: Fast —»— 1rig: FreeRun
IFGain:Low Atten: 22 dB

#Avg Type: RMS TRAGE[1 23456
Avg|Hold: 400/400 TYPE| M WHAAAARA
DET|PPPPPP

AMkr2 18.12 MHz
-1.561 dB

DL1 9.98 dBm|

10.0

DL2 3.98 dBm|

/\wﬂ Mzm

0.00

-10.0

=T |

mMNN‘MMW

T

o ]

0.0

Center 2.44200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

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

STATUS

Figure 28 - 2442 MHz - 6 dB DTS Bandwidth
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J= Keysight Spectrum Analyzer - Occupied BW EE =
RL [ RF [s00 oc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 05:28:22 PM May 12,2020
|Eenter Freq 2.442000000 GHz | Center Freq: 2.442000000 GHz Radio Std: None
NEE —p—~ Trig: Free Run Avg|Hold: 400/400
I #FGain:Low #Atten: 22 dB Radio Device: BTS

||10 dBidiv Ref 40.00 dBm
Log

300

200

At

100 eyt ]

o I I
7 \

-20.0 e .~
. byl
[ At P i

-40.0

-50.0

Center 244200 GHz Span 60.00 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms

Occupied Bandwidth Total Power 28.1 dBm

18.834 MHz

Transmit Freq Error 17.812 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.73 MHz x dB -26.00 dB

STATUS

Figure 29 - 2442 MHz - 99% Occupied Bandwidth

|_ Keysight Spectrum Analyzer - Swept SA _— @
Pﬂ RL RF [s00 oc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 05:35:42 PM May 12,2020
Center Freq 2.472000000 GHz | . #Avg Type: RMS TRACE[12345 6
NFE PNO: Fast —»— 1rig: FreeRun Avg|Hold: 400/400 TYPE|MWAAAMA
IFGain:Low Atten: 6 dB peT|PPRPPP
Ref Dffset 28.45 dB AMkr2 15.24 MHz
10dBidiv  Ref 20.00 dBm 0.480 dB
Log
100
0.00
2A1 DL1 -5.25 dBm|
00 k| | T r
JWWVW V\JMNIL,M“ ﬂ. ’ DL2-14.25 dBm|

. J |
| f \

600

700

Center 2.47200 GHz Span 60.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
MSG ISTATUS

Figure 30 - 2472 MHz - 6 dB DTS Bandwidth
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|_ Keysight Spectrum Analyzer - Occupied BW

T

[s00

DC | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

05:35:57 PMMay 12,2020

RL [ RF
%enter Freq 2.472000000 GHz

| Center Freq: 2.472000000 GHz

Trig: FreeRun Avg|Hold: 400/400
#Atten: 6 dB

NFE ——
#IFGain:Low

Radio Std: None

Radio Device: BTS

||10 dBidiv Ref 20.00 dBm
Log
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-40.0
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Center 247200 GHz
Res BW 200 kHz

#VBW 620 kHz

Sweep 1.867 ms

Span 60.00 MHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power 9.56 dBm

18.782 MHz

9.968 kHz
20.43 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS

COMMERCIAL-IN-CONFIDENCE

Figure 31 - 2472 MHz - 99% Occupied Bandwidth
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
6 dB Bandwidth (MHz) 17.100 2.160 12.120
99 % Bandwidth (MHz) 18.239 18.199 18.154

Table 34 - 802.11ax / HE20 MCS0x1 / RU 26-0/ SISO / Core 1
e Keysight Spectrum Analyzer - Swept SA B
RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO 02:02:48 PM May 05,2020
Center Freq 2.412000000 GHz | ) #Avg Type: RMS TRTFEFZ 3456
NFE PNO: Fast ~»— 1rig: FreeRun Avg|Hold: 500/500 TVPE| MW
IFGain:Low Atten: 22 dB per|P PPRFP
AMkr2 17.10 MHz
Ref Offset 28.44 B
19 gy Ref 40.00 dBm -3.189 dB
300
200
10.0 W DL1 9.74 dBm|
2A1
om 1 “WWIW'" ““PW e WHW \ﬂ’
|
200 / L
300 K l\'\
B e BT P ST T S W
£0.0
[Center 2.41200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)

Figure 32 - 2412 MHz - 6 dB DTS Bandwidth

J= Keysight Spectrum Analyzer - Occupied BW

==

I rL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO |

02:03:03 PM May 05, 2020

‘ Center Freq: 2.412000000 GHz
«». Trig: FreeRun
#Atten: 22 dB

ICenter Freq 2.412000000 GHz
N

#IFGain:Low

Avg|Hold: 5001500

Radio Std: None

Radio Device: BTS

|
||10 dBlidiv

Ref 40.00 dBm

Log
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-40.0

-50.0

Center 2.41200 GHz

Res BW 200 kHz #VBW 620 kHz

Span 60.00 MHz
Sweep 1.867 ms|

Occupied Bandwidth Total Power

18.239 MHz
-570.46 kHz
19.54 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS

22.2 dBm

99.00 %
-26.00 dB

Figure 33 - 2412 MHz - 99 % Occupied Bandwidth
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[="esiant Spectrum Anayzer - swept sa = ]

Pj RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:07:06 PM May 05, 2020

Center Freq 2.442000000 GHz | ) #Avg Type: RMS TR@FEFz 3456

NFE PNO: Fast ——  Trig: FreeRun Avg|Hold: 500/500 TYPE| MR

IFGain:Low Atten: 22 dB pET|P PPP PP

AMKr2 2.16 MHz
Ref Offset 28.41 dB 652 dB

10 dBidiv. ~ Ref 40.00 dBm =
Log

DL1 8.74 dBm|

. A T —
| I b

40.0
B, el ] MR ALA A M Al e
£0.0
Center 2.44200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
IMSG STATUS

Figure 34 - 2442 MHz - 6 dB DTS Bandwidth

|_ Keysight Spectrum Analyzer - Occupied BW = ]
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:07:200 PM May 05, 2020
|Eenter Freq 2.442000000 GHz ‘ Center Freq: 2.442000000 GHz Radio Std: None

NFE ——~ Trig: FreeRun Avg|Hold: 500/500
‘ #IFGain:Low #Atten: 22 dB Radio Device: BTS

||10 dBidiv Ref 40.00 dBm
Log

300
00
100
000 I/N \ il 6 | P U PR
s LA T O AR VAR A Y
0o /J \h
300
) I RO W e .
-50.0
Center 2.44200 GHz Span 60.00 MHz]
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 21.8 dBm
18.199 MHz
Transmit Freq Error -616.09 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.47 MHz x dB -26.00 dB
MSG STATUS

Figure 35 - 2442 MHz - 99 % Occupied Bandwidth
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|_ Keysight Spectrum Analyzer - Swept SA

=

[soe bc |

SENSE:EXT| SOURCE OFF | ALIGN AUTO |

02:11:24 PM May 05, 2020

RL | RF
Pé’enter Freq 2.472000000 GHz |

#Avg Type: RMS

NFE

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 500/500

IFGain:Low Atten: 6 dB

TRACE|1 23456
TYPE| MASRAAARY
DET|PPPPPP

Ref Offset 28.45 dB
Ref 20.00 dBm

AMkr2 12.12 MHz
0.046 dB

10 dBidiv
Log

DL -1.05 08

2A1
4

N

-10.0

i

200
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700

Center 2.47200 GHz
Res BW 100 kHz

#VBW 300 kHz

Sweep (#Swp) 2.267 ms (1001 pts)

Span 60.00 MHz

IMSG

STATUS

Figure 36 - 2472 MHz - 6 dB DTS Bandwidth

|_ Keysight Spectrum Analyzer - Occupied BW

=

[soe bc |

SENSE:EXT| SOURCE OFF | ALIGN AUTO |

02:11:39 PM May 05,2020

RL | RF
%enter Freq 2.472000000 GHz |

Center Freq: 2.472000000 GHz

I ‘ NFE

- Trig: FreeRun Avg|Hold: 500/500

#FGain:Low #Atten: 6 dB

Radio Std: None

Radio Device: BTS

||10 dBidiv Ref 20.00 dBm
Log
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Center 2.47200 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 60.00 MHz]
Sweep 1.867 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power 11.1 dBm

18.154 MHz
-607.39 kHz % of OBW Power 99.00 %
19.49 MHz x dB -26.00 dB

STATUS

Figure 37 - 2472 MHz - 99 % Occupied Bandwidth
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
6 dB Bandwidth (MHz) 2.160 13.440 7.140
99 % Bandwidth (MHz) 17.928 18.234 18.122

Table 35 - 802.11ax / HE20 MCSO0x1 / RU 26-8 / SISO / Core 1
|_ Keysight Spectrum Analyzer - Swept SA @@u@f
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO 02:15:41 PM May 05,2020
Center Freq 2.412000000 GHz | ) #Avg Type: RMS TR?FEFE 3456
NFE PNO: Fast —»— 1rig: FreeRun Avg|Hold: 500/500 TVPE|M
IFGain:Low Atten: 22 dB per|P PREPE

AMkr2 2.16 MHz
Ref Offset 26.44 dB 0.091 dB

10 dBidiv  Ref 40.00 dBm
Log

30.0

200

100 W‘ZA‘I
. 1]

DL1 9.79 dBm|

200
-30.0 ’ﬂj \'\
400 "frr

stttV el M Lt ol
500
Center 2.41200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
IMSG STATUS
Figure 38 - 2412 MHz - 6 dB DTS Bandwidth
J= Keysight Spectrum Analyzer - Occupied BW @@@
RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO 02:15:56 PM May 05,2020
%enter Freq 2.412000000 GHz ‘ Center Freq: 2.412000000 GHz Radic Std: None
NFE —». Trig: FreeRun Avg|Hold: 500/500
I ‘ #IFGain:Low #Atten: 22 dB Radio Device: BTS
||10 dBidiv Ref 40.00 dBm
Log
300
200
10.0 s
000 AT A p 4l J{
W ﬂwww R
-10.0
-20.0 TI \L
-30.0 -NJI '\ﬁ
I RN BN DN ¥ by
-50.0
Center 2.41200 GHz Span 60.00 MHz]
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms|
Occupied Bandwidth Total Power 21.9 dBm
17.928 MHz
Transmit Freq Error 762.86 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.58 MHz x dB -26.00 dB
MSG STATUS

Figure 39 - 2412 MHz - 99 % Occupied Bandwidth
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[="esiant Spectrum Anayzer - swept sa = ]
Pj RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:18:55 PM May 05, 2020
Center Freq 2.442000000 GHz | ) #Avg Type: RMS TR@FEFz 3456

NFE PNO: Fast ——  Trig: FreeRun Avg|Hold: 500/500 TYPE| MR
IFGain:Low Atten: 22 dB pET|P PPP PP
AMkr2 13.44 MHz,
Ref Offset 28.41 dB
19 dBidiv Ref 40.00 dBm -0.462 dB|
300
200
100 DLA-5.82 dEm]
1 I W}ZM
0.0 WM ] WW \V
200 f \
-30.0 }rﬂiﬂ \1
-40.0 P
TR T T T T g navnr g bl A
50.0

Center 2.44200 GHz
Res BW 100 kHz

#VBW 300 kHz

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

IMSG

STATUS

Figure 40 - 2442 MHz - 6 dB DTS Bandwidth

—
J= Keysight Spectrum Analyzer - Occupied BW ==
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:20:10 PM May 05, 2020
|Eenter Freq 2.442000000 GHz ‘ Center Freq: 2.442000000 GHz Radio Std: None
NEE —p— Trig: FreeRun Avg|Hold: 500/500
I ‘ #HFGain:Low #Atten: 22 dB Radio Device: BTS

||10 dBidiv Ref 40.00 dBm
Log

300

200

10.0
000

o s L s s

-10.0

-20.0

-30.0

-40.0 fek ’ Iy

-50.0

Center 2.44200 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 60.00 MHz]
Sweep 1.867 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

18.234 MHz
573.86 kHz
19.60 MHz

% of OBW Power
x dB

22.3 dBm

99.00 %
-26.00 dB

STATUS

Figure 41 - 2442 MHz - 99 % Occupied Bandwidth
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|_ Keysight Spectrum Analyzer - Swept SA ‘i“iug_
Pj RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:24:08 PM May 05, 2020
Center Freq 2.472000000 GHz | ) #Avg Type: RMS TR@FEFz 3456

NEE PNO: Fast ——  Trig: FreeRun Avg|Hold: 500/500 TVYPE| M WAV
IFGain:Low Atten: 12 dB oeT|PPRP PP
AMKr2 7.14 MHz
Ref Offset 28.45 dB
19 dBidiv Ref 30.00 dBm 2.594 dB
200
100
0.0 DL14.08 dBim
MLM
1
0D WI'J 1 1 Liwﬂ |
200 WWM l
300 \
-10.0 J]r“ﬂf‘[ \k
0 Rt o st FlH Tt IFTIENN EY S
50.0

Center 2.47200 GHz
Res BW 100 kHz

#VBW 300 kHz

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

IMSG

STATUS

Figure 42 - 2472 MHz - 6 dB DTS Bandwidth

J= Keysight Spectrum Analyzer - Occupied BW ‘i“iug_
RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO 02:24:22 PM May 05, 2020
%enter Freq 2.472000000 GHz ‘ Center Freq: 2.472000000 GHz Radio Std: None
NEE —p— Trig: FreeRun Avg|Hold: 500/500
I ‘ #IFGain:Low #Atten: 12 dB Radio Device: BTS
||10 dBidiv Ref 30.00 dBm
Log
200
100
0.0
-10.0 LA I P P thhr\rh\
A T el I
-20.0
-30.0 ,,f’r \\‘l
-40.0 \'\\
50.0 - ! Y T ool . rich
-50.0
Center 247200 GHz Span 60.00 MHz]
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 11.3 dBm
18.122 MHz
Transmit Freq Error 596.63 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.54 MHz xdB -26.00 dB

STATUS

Figure 43 - 2472 MHz - 99 % Occupied Bandwidth
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
6 dB Bandwidth (MHz) 15.240 15.240 15.180
99% Bandwidth (MHz) 18.874 18.812 18.789
Table 36 - 802.11ax / HE20 MCSOx1 / SU / MIMO CDD / Cores 0+1
|_ Keysight Spectrum Analyzer - Swept SA \i/\ﬁﬂé_
RL | RF [soe oc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 05:25:35 PM May 12,2020
Center Freq 2.412000000 GHz | . #Avg Type: RMS “‘FEFE 3456
NEE PNO: Fast ~—»— Trig: FreeRun Avg|Hold: 400/400 T;:: r‘éﬂ;‘m

IFGain:Low Atten: 12 dB
AMkKr2 15.24 MHz

Ref Offset 28.44 dB
1L%gdBldiv Ref 30.00 dBm -0.921 dB

200

10.0
DL1 1.82 dBm|

T Y e
| o A

. / \
ral i M%MWWWM., o

00 T\WWAMM‘ il o o

-4

Center 2.41200 GHz Span 60.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)

STATUS

MSG

Figure 44 - 2412 MHz - 6 dB DTS Bandwidth
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|_ Keysight Spectrum Analyzer - Occupied BW

e

ALIGN AUTO |

08:19:30 AM May 13, 2020

RL [ RF [s00 oc | | [ SENSE:EXT| SOURCE OFF |
%enter Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None
NEE —p—~ Trig: Free Run Avg|Hold: 400/400
I ‘ #IFGain:Low #Atten: 12 dB Radio Device: BTS
||10 dBidiv Ref 30.00 dBm
Log
200
100
.00 s L T N
-10.0
-20.0 J l\
00 f \\
-40.0
50,0 bbb NW“M dterod et LTS
0.0
Center 241200 GHz Span 60.00 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 19.6 dBm
18.874 MHz
Transmit Freq Error 43.692 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.64 MHz x dB -26.00 dB

STATUS

Figure 45 - 2412 MHz - 99% Occupied Bandwidth

J= Keysight Spectrum Analyzer - Swept SA ‘i“iug_
Pﬂ RL RF [s00 oc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 05:32:12 PM May 12,2020
Center Freq 2.442000000 GHz . #Avg Type: RMS TRACE[1 2345 6
NFE PNO: Fast —»— 1rig: FreeRun Avg|Hold: 400/400 TYPE|MWAAAMA

IFGain:Low Atten: 22 dB DETIPPPPPP

Ref Offset 28.41 dB
Ref 40.00 dBm

AMkr2 15.24 MHz
686 dB

10 dBidiv
Log

10.0

oianzem|

2A1

4

DL2 2.02 dBm|

0.00

-10.0

WMMH’

kgt |

0.0

Center 2.44200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

STATUS

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

Figure 46 - 2442 MHz - 6 dB DTS Bandwidth
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—
J= Keysight Spectrum Analyzer - Occupied BW EE =
RL [ RF [s00 oc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 08:22:20 AM May 13, 2020
|Eenter Freq 2.442000000 GHz | Center Freq: 2.442000000 GHz Radio Std: None
NEE —p—~ Trig: Free Run Avg|Hold: 400/400
I #FGain:Low #Atten: 22 dB Radio Device: BTS

||10 dBidiv Ref 40.00 dBm
Log

300
200
o N e o T
-10.0 j \
00 ,rj \“.\
-30.0 ot
e ettt Ak
-10.0
-50.0
Center 244200 GHz Span 60.00 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 26.1 dBm
18.812 MHz
Transmit Freq Error -26.620 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.57 MHz x dB -26.00 dB
MSG ISTATUS
Figure 47 - 2442 MHz - 99% Occupied Bandwidth
J= Keysight Spectrum Analyzer - Swept SA ‘i“iug_
Pﬂ RL RF [s00 oc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 05:38:31 PM May 12,2020
Center Freq 2.472000000 GHz | . #Avg Type: RMS TRAGE[1 2345 6
NFE PNO: Fast —»— 1rig: FreeRun Avg|Hold: 400/400 Té!;s ﬁ‘;«"g‘m

IFGain:Low Atten: 6 dB

AMkr2 15.18 MHz
1.122dB

Ref Offset 28.45 dB
1LO dBidiv  Ref 20.00 dBm
°g

DL1 -8.54 dBm

AT et L 422

. | |
| / \

600

700

Center 2.47200 GHz Span 60.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
MSG ISTATUS

Figure 48 - 2472 MHz - 6 dB DTS Bandwidth
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J= Keysight Spectrum Analyzer - Occupied BW ‘i“iug_
RL [ RF [s00 oc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 08:26:38 AM May 13, 2020
%enter Freq 2.472000000 GHz | Center Freq: 2.472000000 GHz Radio Std: None
NEE —p—~ Trig: Free Run Avg|Hold: 400/400
I ‘ #FGain:Low #Atten: 6 dB Radio Device: BTS
||10 dBidiv Ref 20.00 dBm
Log
10.0
0.00
-10.0 MM‘J"‘ S ]
-20.0
-30.0 j \.
s / M‘u
-50.0 i
0o s i Pttt irarhdorashA ) o | S
-70.0
Center 247200 GHz Span 60.00 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 8.78 dBm
18.789 MHz
Transmit Freq Error 18.524 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.39 MHz x dB -26.00 dB
MSG ISTATUS

Figure 49 - 2472 MHz - 99% Occupied Bandwidth
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
6 dB Bandwidth (MHz) 17.100 2.220 2.160
99 % Bandwidth (MHz) 18.306 18.134 18.213

Table 37 - 802.11ax / HE20 MCS0x1 / RU 26-0 / MIMO CDD / Cores 0+1

e Keysight Spectrum Analyzer - Swept SA B
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:04:14 PM May 05,2020
Center Freq 2.412000000 GHz | ) #Avg Type: RMS TRTFEFZ 3456
NFE PNO: Fast ~»— 1rig: FreeRun Avg|Hold: 500/500 TVPE| MW
IFGain:Low Atten: 22 dB per|P PREPE
AMkr2 17.10 MHz
Ref Offset 28.44 dB
{ggsidiv__Ref 40.00 dBm 1.683 dB
300
200
10.0 a
m ’2A1 TCT T gE aEm]
kAR
100 — Hp\l
-200 H
300 ’j L
A Y
[P TIENpE P b ATt i apoatfod Mot v
500
[Center 2.41200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
IMSG STATUS

Figure 50 - 2412 MHz - 6 dB DTS Bandwidth

J= Keysight Spectrum Analyzer - Occupied BW

==

X rRL | RF

[soe bc |

SENSE:EXT| SOURCE OFF | ALIGN AUTO

01:42:58 PM May 05, 2020

ICenter Freq 2.4120000i

00 GHz \
N

#IFGain:Low

«». Trig: FreeRun

Center Freq: 2.412000000 GHz

#Atten: 22 dB

Avg|Hold: 5001500

Radio Std: None

Radio Device: BTS

||10 dBldiv Ref 40.00 dBm

Log

30.0

200

100

A I

nA_
000 Vm"www‘ W

ik W'rtn»‘"“u1

-10.0

-20.0

-30.0

00 -

etk

-50.0

Center 2.41200 GHz

Res BW 200 kHz #VBW 620 kHz

Span 60.00 MHz
Sweep 1.867 ms|

Total Power 21.4 dBm

Occupied Bandwidth
18.306 MHz
-548.66 kHz
19.65 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS

Figure 51 - 2412 MHz - 99 % Occupied Bandwidth
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o Keysight Spectrum Analyzer - Swept SA [i“i“él_
RL [ RF [s0a bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:08:31 PMMay 05, 2020
[Center Freq 2.442000000 GHz ) #Avg Type: RMS TR?FEFZ 3456
NFE PNO: Fast —+— 1rig: FreeRun Avg|Hold: 500/600 TVPE| M WRAAARAAA:
IFGain:Low Atten: 22 dB vetlP PPPPP
AMKr2 2.22 MHz
Ref Offset 28.41 dB
{9gBiciv _Ref 40.00 dBm 3.130 dB
0.0
200
100 DLte7ede
f‘“ym
1
oo ! 'wi”ﬂ T Hmjh‘ f
T Sy
200
300 / \M‘\l\
-40.0
oA el st e e, Mty R g
-50.0
Center 2.44200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
IMSG STATUS
Figure 52 - 2442 MHz - 6 dB DTS Bandwidth
J= Keysight Spectrum Analyzer - Occupied BW \i/\illil_-
RL | RF [soe bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO 02:08:47 PM May 05,2020
%enter Freq 2.442000000 GHz ‘ Center Freq: 2.442000000 GHz Radio Std: None
NFE «p. Trig: FreeRun Avg|Hold: 500/500
‘ #IFGain:Low #Atten: 22 dB Radio Device: BTS
||10 dBidiv Ref 40.00 dBm
Log
300
200
100
000 \Al\ 1 I T
R e lr“r‘LWW“r\M‘ N
-10.0
-20.0 -/ \
7 5
400 frgapsinringy Mawstlogroth At w\v et - ke
-50.0
ICenter 2.44200 GHz Span 60.00 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms|
Occupied Bandwidth Total Power 21.8 dBm
18.134 MHz
Transmit Freq Error -658.47 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.56 MHz x dB -26.00 dB
MSG STATUS

Figure 53 - 2442 MHz - 99 % Occupied Bandwidth
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-

|_ Keysight Spectrum Analyzer - Swept SA

=

SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

01:48:27 PM May 05,2020

Pj RL | RF [soe bc |

Center Freq 2.472000000 GHz

NFE

PNO: Fast —+— 1rig: FreeRun
IFGain:Low Atten: 6 dB

#Avg Type: RMS TRAGE[1 23456
Avg|Hold: 500/500 TYPE| MW
DET|PPPPPP

Ref Offset 28.45 dB
Ref 20.00 dBm

AMkr2 2.16 MHz
-0.608 dB|

10 dBidiv
Log

P

-10.0

21

200

300

porbatn Mttt oo

700

Center 2.47200 GHz
Res BW 100 kHz

#VBW 300 kHz

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

IMSG

STATUS

Figure 54 - 2472 MHz - 6 dB DTS Bandwidth

—
J= Keysight Spectrum Analyzer - Occupied BW ==
RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:13:05 PM May 05, 2020
|Eenter Freq 2.472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None
NEE —p— Trig: FreeRun Avg|Hold: 500/500
I ‘ #HFGain:Low #Atten: 12 dB Radio Device: BTS

||10 dBidiv Ref 30.00 dBm
Log

200

10.0

.00

-10.0
-20.0

NGk TR

-30.0
-40.0

-50.0 fowrgyischnsit

-60.0

Center 2.47200 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 60.00 MHz]
Sweep 1.867 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

18.213 MHz

-602.83 kHz
19.44 MHz

% of OBW Power
x dB

10.5 dBm

99.00 %
-26.00 dB

STATUS

Figure 55 - 2472 MHz - 99 % Occupied Bandwidth
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Channel Bottom Middle Top
Frequency (MHz) 2412 2442 2472
6 dB Bandwidth (MHz) 2.160 2.160 7.080
99 % Bandwidth (MHz) 18.323 18.393 18.158

Table 38 - 802.11ax / HE20 MCS0x1 / RU 26-8 / MIMO CDD / Cores 0+1

J= Keysight Spectrum Analyzer - Swept SA @@u@f
RL | RF [soe bc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:17:05 PM May 05,2020
Center Freq 2.412000000 GHz | ) #Avg Type: RMS TR?FEFE 3456
NFE PNO: Fast —»— 1rig: FreeRun Avg|Hold: 500/500 TVPE| MR
IFGain:Low Atten: 22 dB per|P PREPE
AMkKr2 2.16 MHz
Ref Offset 28.44 dB
{ggsidly__Ref 40.00 dBm 0.063 dB
300
00
10.0
2A1
00 ! PRI P (S
| i il |
10.0 f[w u i N H
200
300 (IHH” \1
-40.0
%MWNﬂWUMmuMWMNF’MW g gt Aae]
500
Center 2.41200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
IMSG STATUS

Figure 56 - 2412 MHz - 6 dB DTS Bandwidth

|_ Keysight Spectrum Analyzer - Occupied BW

=T ]

RL | RF [ 50

e boc | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 01:51:33 PM May 05,2020

%enter Freq 2.412000000

Radio Std: None

GHz ‘ Center Freq: 2.412000000 GHz
E

—». Trig: FreeRun Avg|Hold: 500/500
#Atten: 22 dB

NF

#FGain:Low Radio Device: BTS

10 dBlIdiv

Ref 40.

00 dBm

“Log
300

200

10.0

000

T ks

-10.0

-20.0

-30.0

-40.0 Ko

SEL AL A T Lo

-50.0

Center 2.41200 GHz
Res BW 200 kHz

Span 60.00 MHz]

#VBW 620 kHz Sweep 1.867 ms|

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

Total Power 20.8 dBm

18.323 MHz

573.80 kHz
20.07 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

STATUS

Fi
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3
J= Keysight Spectrum Analyzer - Swept S& ‘i“iug_
Pj RL | RF [soe bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 01:54:10 PM May 05, 2020
Center Freq 2.442000000 GHz | ) #Avg Type: RMS TR?FEFZ 3456
NEE PNO: Fast ——  Trig: FreeRun Avg|Hold: 500/500 TYPE| MY
IFGain:Low Atten: 22 dB oer|P PPPPP
AMKr2 2.16 MHz
Ref Offset 28.41 dB
[ggsidiv__Ref 40.00 dBm 1.752 dB
300
200
100 DL1 9.93 dBm|
ﬁ’\‘,zm
0.00 a Y IW,JW\MJH ﬂwﬂwwﬂmﬁy
JWW " \\
200 ﬂ” \
30.0 J{ﬂf 1
40.0
PRI TR ——— P AT YA P oty
50.0
Center 2.44200 GHz Span 60.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.267 ms (1001 pts)
IMSG STATUS

Figure 58 - 2442 MHz - 6 dB DTS Bandwidth

|_ Keysight Spectrum Analyzer - Occupied BW

=

SENSE:EXT| SOURCE OFF | ALIGN AUTO |

01:54:26 PM May 05,2020

Center Freq: 2.442000000 GHz

RL [ RF [50Q DC | | [
%enter Freq 2.442000000 GHz |
Avg|Hold: 500/500

I ‘ NFE ——~ Trig: FreeRun

#IFGain:Low

Radio Std: None

Radio Device: BTS

#Atten: 22 dB
||10 dBidiv Ref 40.00 dBm
Log

300

200

- ‘

. ——— P PV U8 A B e e

-10.0
3

200 1y
e ] b
R T e e e T e L R X
-50.0
Center 2.44200 GHz Span 60.00 MHz]
Res BW 200 kHz #VBW 620 kHz Sweep 1.867 ms
Occupied Bandwidth Total Power 221 dBm
18.393 MHz
Transmit Freq Error 500.65 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.31 MHz x dB -26.00 dB
MSG STATUS

Figure 59 - 2442 MHz - 99 % Occupied Bandwidth
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-

|_ Keysight Spectrum Analyzer - Swept SA

=

RF [soe bc | [

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO

[ 02:25:31 PM May 05,2020

RL |
Pé’enter Freq 2.472000000 GHz |

#Avg Type: RMS TRACE|

123456
N Trig: Free Run Avg|Hold: 500/500 T‘I‘PE’;W\:W\;W
NE Igggn:FLa:\‘u -~ Atten: 12 dB DETIPPPPPP
AMKr2 7.08 MHz
Ref Offset 28.45 dB
19 dBidiv Ref 30.00 dBm -2.375 dB|
200
10.0
000 3 oLt 16dE
Nﬁm1
0.0 Aq!(-lwn “LY\FNAW‘IJ
f"M kLl \\
-30.0
-40.0 JrKH \\
-50.0
LR e e (N P TN e R
£0.0

Center 2.47200 GHz
Res BW 100 kHz

#VBW 300 kHz

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

IMSG

STATUS

Figure 60 - 2472 MHz - 6 dB DTS Bandwidth

|_ Keysight Spectrum Analyzer - Occupied BW

=

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO |

02:25:47 PM May 05, 2020

RL | RF [s02 bC | [
Ie

enter Freq 2.472000000 GHz |

#IFGain:Low

Center Freq: 2.472000000 GHz
- Trig: FreeRun

#Atten: 12 dB

Radio Std: None
Avg|Hold: 500/500
Radio Device: BTS

NFE
||10 dBidiv Ref 30.00 dBm
Log
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Al A A A A
s
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[ R
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-30.0

-40.0

Judp

-50.0

iy !

-60.0

Center 2.47200 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 60.00 MHz]
Sweep 1.867 ms

Occupied Bandwidth

18.158 MHz
577.31 kHz
19.41 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

11.0 dBm

99.00 %
-26.00 dB

STATUS

Figure 61 - 2472 MHz - 99 % Occupied Bandwidth

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

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

COMMERCIAL-IN-CONFIDENCE

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 05-May-2020
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
1800-6000 MHz Power | \yini circuits ZN2PD-63-S+ 4055 |- OIP Mon
Splitter
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 05-May-2020
PXA Signal Analyser Keysight Technologies N9030A 4653 12 10-Feb-2021
PXA Signal Analyser Keysight Technologies N9030A 4654 12 21-Oct-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
Cable (18 GHz) Rosenberger LU7-071-1000 5099 12 06-Oct-2020
USB Power Sensor Boonton RTP5006 5186 12 28-Nov-2020
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5418 6 12-Jun-2020
MWX221-
3.5 mm 1m Cable Junkosha 01000DMS 5419 6 12-Jun-2020
MWX221-
3.5 mm 2m Cable Junkosha 02000DMS 5429 6 13-Jun-2020
Table 39

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
ISED RSS-247, Clause 5.5
ISED RSS-GEN, Clause 6.13

Equipment Under Test and Modification State
A2330, S/N: C07CG081PW8X - Modification State 0
Date of Test

12-April-2020 to 06-May-2020

Test Method

Testing was performed in accordance with ANSI C63.10, clause 6.3, 6.5 and 6.6.
In the 30 MHz to 1 GHz range pre-scans were only performed on the middle channel (2437 MHz).

The plots shown are the characterization of the EUT. The limits on the plots represent the most
stringent case for restricted bands, (54/74 dBuV/m @ 3m and 64/84 dBuV/m @ 1m) when
compared to 20 dBc (Peak) and 30 dBc (Average) 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. Only final measurements within 20 dB of the applicable limit are included in the
tables below.

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

Spurious Radiated Emissions measurements were performed, with the device operating in SISO
(Core 0) HT20, SISO (Core 1) HT20 and MIMO (Core 0-1)(HT20) and MIMO (Core 0-1)(HE20
RU26 index0).
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Semi-anechoic Chamber

Mast
['< am EUT
Antenna, ?

Lr Absorbant Material 1.5my
I T |----: (Measuremenis > 1 GHz)
; L. RF 1-4m
Pre-ampi= gy )I[ AAAA l
o l """"""" '|' Turntable

Device

1 |
. . |

E_ Measuring | __________ i
:F‘re-amp h Spectrum Analyser

there!| Remote Access \‘ Mast Control T i Tumtable Control

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

Figure 62 - Radiated Emissions Test Setup Diagram
245 Environmental Conditions

Ambient Temperature 18.7-21.2°C
Relative Humidity 354-412%
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2.4.7 Test Results

2.4 GHz WLAN

Level Limit

Frequency (MHz) (dBuv/m) (dBuv/m) Margin (dB) [ Detector Angle (°) Height (cm) | Polarisation

*

Table 40 - Channel 1 (2412 MHz), HT20 Core 0, 1 GHz to 26 GHz

*No emissions found within 10 dB of the limit.

1000 T

Lewvel (dBuvfm)
o

Start 1000 MHz
I

Stop 26000 MKz

000

16000
18000 |
20000 -
22000
24000 |-
26000

4000
6000 -
8000
10000
12000 -

2000

g
Frequency (MHz)

Figure 63 - Channel 1 (2412 MHz), HT20 Core 0, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 64 - Channel 1 (2412 MHz), HT20 Core 0, 1 GHz to 26 GHz, Horizontal (Average)
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Figure 65 - Channel 1 (2412 MHz), HT20 Core 0, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 66 - Channel 1 (2412 MHz), HT20 Core 0, 1 GHz to 26 GHz, Vertical (Average)
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Level Limit

Frequency (MHz) (dBuvim) (dBuvim) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

121.517 18.2 43.5 -25.4 Q-Peak 52 249 Horizontal

Table 41 - Channel 6 (2437 MHz), HT20 Core 0, 30 MHz to 26 GHz

No other emissions found within 10 dB of the limit.

o T T T
Marker 1 121.5 MHz 18.2 dBuV/m QPk I N

%59 Marker 2 288 4 MHz 29.5 dBuVim QPk T e
500 [ b
850 B
50.0 B
750 B
650 [

Level (dBuMfm)
a
T
I

soF S
Start 20 MHz Stop 1000 MHz
L I L L
o o o 2 2 o ) ) o) g
8 8 8 8 g 2 g g g g
= 8 g g S g = g

Frequency (MHz)

Figure 67 - Channel 6 (2437 MHz), HT20 Core 0, 30 MHz to 1 GHz, Horizontal (Peak)

100.0 T T T T T T T

Level (dBuv/m)

Start 1000 MHz
I

Stop 26000 MKz

2000
4000
6000
8000
10000
12000 -
4000
16000
18000 L
20000 -
22000
24000 |-
26000

Frequency (MHz)

Figure 68 - Channel 6 (2437 MHz), HT20 Core 0, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 69 - Channel 6 (2437 MHz), HT20 Core 0,
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Figure 70 - Channel 6 (2437 MHz), HT20 Core 0, 30 MHz to 1 GHz, Vertical (Peak)
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Figure 71 - Channel 6 (2437 MHz), HT20 Core 0, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 72 - Channel 6 (2437 MHz), HT20 Core 0, 1 GHz to 26 GHz, Vertical (Average)
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Level Limit

Frequency (MHz) (dBuvim) (dBuvim) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Table 42 - Channel 13 (2472 MHz), HT20 Core 0, 1 GHz to 26 GHz

* No emissions found within 10 dB of the limit.
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Figure 73 - Channel 13 (2472 MHz), HT20 Core 0, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 74 - Channel 13 (2472 MHz), HT20 Core 0, 1 GHz to 26 GHz, Horizontal (Average)
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Figure 75 - Channel 13 (2472 MHz), HT20 Core 0, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 76 - Channel 13 (2472 MHz), HT20 Core 0, 1 GHz to 26 GHz, Vertical (Average)
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Level Limit

Frequency (MHz) (dBuv/m) (dBuv/m)

Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Table 43 - Channel 1 (2412 MHz), HT20 Core 1, 1 GHz to 26 GHz

* No emissions found within 10 dB of the limit.
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Figure 77 - Channel 1 (2412 MHz), HT20 Core 1, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 78 - Channel 1 (2412 MHz), HT20 Core 1, 1 GHz to 26 GHz, Horizontal (Average)
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Figure 79 - Channel 1 (2412 MHz), HT20 Core 1, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 80 - Channel 1 (2412 MHz), HT20 Core 1, 1 GHz to 26 GHz, Vertical (Average)
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Level Limit

Frequency (MHz) (dBuv/m) (dBuv/m)

Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Table 44 - Channel 6 (2437 MHz), HT20 Core 1, 30 MHz to 26 GHz

*No emissions found within 10 dB of the limit.

100.0

—— PeskTimoce

950 [ —— Quas-Pesk Limit

Level (dBuM/m)
a
T
I

o o

e o
T
|

Stari 30 MKz Stop 1000 MHz
L

700
800
a00 -
1000

00

o

0
300 [
400

o
2
2

Frequency (MHz)

Figure 81 - Channel 6 (2437 MHz), HT20 Core 1, 30 MHz to 1 GHz, Horizontal (Peak)
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Figure 84 - Channel 6 (2437 MHz), HT20 Core 1, 30 MHz to 1 GHz, Vertical (Peak)
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Figure 85 - Channel 6 (2437 MHz), HT20 Core 1, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 86 - Channel 6 (2437 MHz), HT20 Core 1, 1 GHz to 26 GHz, Vertical (Average)
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Level Limit

Frequency (MHz) (dBuv/m) (dBuv/m)

Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Table 45 - Channel 13 (2472 MHz), HT20 Core 1, 1 GHz to 26 GHz

* No emissions found within 10 dB of the limit.
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Figure 87 - Channel 13 (2472 MHz), HT20 Core 1, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 88 - Channel 13 (2472 MHz), HT20 Core 1, 1 GHz to 26 GHz, Horizontal (Average)
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Figure 89 - Channel 13 (2472 MHz), HT20 Core 1, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 90 - Channel 13 (2472 MHz), HT20 Core 1, 1 GHz to 26 GHz, Vertical (Average)
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Level Limit

Frequency (MHz) (dBuv/m) (dBuv/m)

Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Table 46 - Channel 1 (2412 MHz), HT20 MIMO CDD, Core 0 - 1, 1 GHz to 26 GHz

* No emissions found within 10 dB of the limit.
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Figure 91 - Channel 1 (2412 MHz), HT20 MIMO CDD, Core 0 - 1, 1 GHz to 26 GHz, Horizontal
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Figure 92 - Channel 1 (2412 MHz), HT20 MIMO CDD, Core 0 - 1, 1 GHz to 26 GHz, Horizontal
(Average)
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Figure 93 - Channel 1 (2412 MHz), HT20 MIMO CDD, Core 0 - 1, 1 GHz to 26 GHz, Vertical
(Peak)
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Figure 94 - Channel 1 (2412 MHz), HT20 MIMO CDD, Core 0 - 1, 1 GHz to 26 GHz, Vertical
(Average)
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Level Limit . o . —
Frequency (MHz) (dBuvim) (dBuvim) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
121.486 25.6 43.5 -17.9 Q-Peak 85 100 Vertical
125.995 25.3 43.5 -18.2 Q-Peak 84 100 Vertical

Table 47 - Channel 6 (2437 MHz), HT20 MIMO CDD, Core 0 - 1, 30 MHz to 26 GHz

No other emissions found within 10 dB of the limit.
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Figure 95 - Channel 6 (2437 MHz), HT20 MIMO CDD, Core 0 - 1, 30 MHz to 1 GHz,
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Figure 96 - Channel 6 (2437 MHz), HT20 MIMO CDD, Core 0 - 1, 1 GHz to 26 GHz, Horizontal
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Figure 97 - Channel 6 (2437 MHz), HT20 MIMO CDD, Core 0 - 1, 1 GHz to 26 GHz, Horizontal

(Average)
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Figure 98 - Channel 6 (2437 MHz), HT20 MIMO CDD, Core 0 - 1, 30 MHz to 1 GHz, Vertical

(Peak)
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Figure 99 - Channel 6 (2437 MHz), HT20 MIMO CDD, Core 0 - 1, 1 GHz to 26 GHz, Vertical
(Peak)
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Figure 100 - Channel 6 (2437 MHz), HT20 MIMO CDD, Core 0 - 1, 1 GHz to 26 GHz, Vertical
(Average)
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Frequency (MHz)

Level

(dBuv/m)

Limit

(dBuv/m)

Margin (dB) | Detector

Angle (°)

Height (cm)

Polarisation

*

Table 48 - Channel 13 (2472 MHz), HT20 MIMO CDD, Core 0 -1, 1 GHz to 26 GHz

* No emissions found within 10 dB of the limit.
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Figure 101 - Channel 13 (2472 MHz), HT20 MIMO CDD, Core 0 -1, 1 GHz to 26 GHz,
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Figure 102 - Channel 13 (2472 MHz), HT20 MIMO CDD, Core 0- 1, 1 GHz to 26 GHz,

Horizontal (Average)
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Figure 103 - Channel 13 (2472 MHz), HT20 MIMO CDD, Core 0 - 1, 1 GHz to 26 GHz, Vertical
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Figure 104 - Channel 13 (2472 MHz), HT20 MIMO CDD, Core 0 - 1, 1 GHz to 26 GHz, Vertical
(Average)
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©

Frequency (MHz) I(_cfgs\lllm) I('(;rg:v/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
2207.599 57.0 74.0 -17.0 Peak 140 108 Horizontal
2292.324 33.0 54.0 -21.0 RMS 129 103 Vertical
2312.764 38.7 54.0 -15.3 RMS 140 103 Vertical
2326.171 39.9 54.0 -14.2 RMS 140 224 Vertical

Table 49 - Channel 1 (2412 MHz), HE20 RU 26-0, Core 0- 1, 1 GHz to 26 GHz

No other emissions found within 10 dB of the limit.
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Figure 105 - Channel 1 (2412 MHz), HE20 RU 26-0, Core 0 - 1, 1 GHz to 26 GHz, Horizontal
(Peak)
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Figure 106 - Channel 1 (2412 MHz), HE20 RU 26-0, Core 0 - 1, 1 GHz to 26 GHz, Horizontal
(Average)
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Figure 107 - Channel 1 (2412 MHz), HE20 RU 26-0, Core 0 - 1, 1 GHz to 26 GHz, Vertical
(Peak)
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Figure 108 - Channel 1 (2412 MHz), HE20 RU 26-0, Core 0 - 1, 1 GHz to 26 GHz, Vertical
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©

Limit
(dBuv/m)

Level

Frequency (MHz) (dBuvim)

Margin (dB)

Detector Angle (°) Height (cm) | Polarisation

*

Table 50 - Channel 6 (2437 MHz), HE20 RU 26-0, Core O - 1, 30 MHz to 26 GHz

*No emissions found within 10 dB of the limit.
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Figure 109 - Channel 6 (2437 MHz), HE20

600 [
700
800 [
800

1
o
2
5

1000

Frequency (MHz)

RU 26-0, Core 0 -1, 30 MHz to 1 GHz, Horizontal

1000

(Peak)

T
— Peak Trace
——  Peak Limit

Level (dBuvim)

Start 1000 MHz

0o

Stop 26000 MHz

4000 -
6000 -
8000 -
10000 -

=
=
=
2

Figure 110 - Channel 6 (2437 MHz), HE20
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Figure 112 - Channel 6 (2437 MHz), HE20 RU 26-0, Core O -

(Peak)
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Figure 113 - Channel 6 (2437 MHz), HE20 RU 26-0, Core 0 - 1, 1 GHz to 26 GHz, Vertical
(Peak)
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Figure 114 - Channel 6 (2437 MHz), HE20 RU 26-0, Core 0 - 1, 1 GHz to 26 GHz, Vertical
(Average)
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©

Frequency (MHz) I(_cfgs\lllm) I('(;rg:v/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
2311.890 55.8 74.0 -18.2 Peak 0 100 Vertical
2314.033 30.3 54.0 -23.7 RMS 106 108 Horizontal
2324.599 31.2 54.0 -22.8 RMS 360 104 Vertical
2370.162 38.7 54.0 -15.3 RMS 130 141 Vertical
12318.081 34.7 54.0 -19.3 RMS 157 117 Horizontal
12318.241 35.9 54.0 -18.1 RMS 156 394 Vertical

Table 51 - Channel 13 (2472 MHz), HE20 RU 26-0, Core 0 - 1, 1 GHz to 26 GHz

No other emissions found within 10 dB of the limit.
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Figure 115 - Channel 13 (2472 MHz), HE20 RU 26-0, Core 0 - 1, 1 GHz to 26 GHz, Horizontal
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Figure 116 - Channel 13 (2472 MHz), HE20 RU 26-0, Core O -

(Average)
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Figure 117 - Channel 13 (2472 MHz), HE20 RU 26-0, Core 0 - 1, 1 GHz to 26 GHz, Vertical

(Peak)
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Figure 118 - Channel 13 (2472 MHz), HE20 RU 26-0, Core 0 - 1, 1 GHz to 26 GHz, Vertical
(Average)

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)

ISED 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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2.4.38

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 | g\, e CBL6143 287 |24 15-May-2020
attenuator (Bilog)
Filter (High Pass) Lorch SHP7-7000-SR 566 12 06-Jun-2020
Pre-Amplifier Phase One PS04-0086 1533 12 04-Aug-2020
High Pass Filter (4 GHz) | K&L Microwave L1SH10- 4599 |12 05-Sep-2020
9 4000/X18000-0/0 P
. . WRCGV14-2390-
Band Reject Filter - 2.425 | \y-inwright 2400-2450-2460- | 5066 | 12 01-Oct-2020
GHz
50SS
. . WRCGV14-2423.5-
2‘1@%522‘? Filter - Wainwright 2433.5-2483.5- 5068 |12 01-Oct-2020
’ 2493.5-50SS
EMI Test Receiver Rohde & Schwarz ESW44 5084 12 28-Nov-2020
8m N-Type RF Cable Teledyne PR90-088-8MTR 5092 12 06-Dec-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5102 12 06-0ct-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 LU7-071-2000 5107 12 06-0ct-2020
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
Horn Antenna (1-10GHz) Schwarzbeck BBHA 9120 B 5215 12 10-Mar-2021
DRG Horn Antenna (7.5- | 5oy varzbeck HWRD750 5216 |12 10-Mar-2021
18GHz)
Horn Antenna (15-40GHz) | Schwarzbeck BBHA 9170 5217 12 09-Jul-2020
preamplifier (30dB 18- | 5o varzbeck BBV 9721 5218 |12 09-Jul-2020
40GHz)
Pre Amp 1 - 26.5 GHz Agilent Technologies 8449B 5445 - O/P Mon
Table 52

COMMERCIAL-IN-CONFIDENCE

TU - Traceability Unscheduled
O/P Mon — Output Monitored Using Calibrated Test Equipment
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2.5

2.51

2.5.2

253

254

255

2.5.6

COMMERCIAL-IN-CONFIDENCE

Authorised Band Edges

Specification Reference

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

Equipment Under Test and Modification State

A2330, S/N: CO7CG081PW8X - Modification State 0
A2330, S/N: CO7CGO5KPW8YV - Modification State 0

Date of Test

19-March-2020 to 26-April-2020

Test Method

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

Authorised band edge measurements were performed, with the device operating in SISO and

MIMO configurations, across the various modes supported by the device.

Since compliance with the power limits in section 2.1 was shown by RMS averaging across all
symbols in the signaling alphabet, a 30 dBc limit rather than 20 dBc limit was applied in accordance
with FCC 47 CFR Part 15.247 paragraph (d) and RSS-247 section 5.5.

Environmental Conditions

Ambient Temperature 18.7-21.2°C

Relative Humidity 35.4-41.2%

Test Results

2.4 GHz WLAN
Mode Data Rate Resource Resource TX Frequency Band Edge Level

IMCS size Index (MHz) Frequency (dBc)
(MHz)

802.11b, Core 1 1 Mbps - 2412 2400 -55.06
802.11g, Core 1 6 Mbps - 2412 2400 -45.61
802.11n HT20, Core 1 MCSO0 - 2412 2400 -42.68
802.11ax HE20, Core 1 MCSO0 SuU - 2412 2400 -45.20
802.11ax HE20, Core 1 MCSO 26 0 2412 2400 -48.42

Table 53 - SISO Authorised Band Edge Results
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Ref 120.0dBuvim Attenuation 10 dB
7 Fiterew 268 Sweep Count 1000
Marker 1 2400.000 MHz 48.85 dBuv/m g
- Marker 2 2411.489 MHz 103.91 dBuv/m L
A Marker 3-11.489 MHz -55.06 dBc (48.85 dBuv/m)
Peak Poer. i
F-30d8
80—
Mi/ \W
0
o]
30—

Start 2375.0 MHz ! Cen‘er;&ﬂﬂ OMHz ! Stop 2425, OMHz‘
RBW 100kHz VBW 300 kHz Sweep 1.080 ms (1001 pis)
Figure 119 - 802.11b, Core 1- 2412 MHz
Band Edge Frequency 2400 MHz
13— Ref 130.1dBuvim Attenuation 10 dB

Filter Bw/-3dB. Sweep Count 1000
Marker 1 2400.000 MHz 49.86 dBuv/m T Pesk e
w— Marker 2 2410.739 MHz 97.09 dBuv/m —yP-ae
A Marker 3-11.189 MHz -45.61 dBc (51.48 dBuv/m)
10—
1% Feak Fower 2
80—
80—
e
3n2
B 1
Start 2375.0 MHz ' Cemer;&ﬂﬂ OMHz ' Stop 2425. DMHI‘
REW 100kHz VBW 300 kHz Sweep 1.080 ms (1001 pis)

Figure 120- 802.11g, Core 1- 2412 MHz
Band Edge Frequency 2400 MHz
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Ref 132.4 dBuvim Attenuation 10 dB
7 Fiterew-268 Sweep Count 1000
Marker 1 2400.000 MHz 53.26 dBuv/m g
- Marker 2 2410.739 MHz 98.50 dBuv/m L
A Marker 3 -12.238 MHz -42.68 dBc (55.82 dBuv/m)
100 2
70— P-30E
7 302
1
0
o
30—

Start 2375.0 MHz ' Cen‘er;&ﬂu OMHz ' Stop 2425, OMHz‘
RBW 100kHz VBW 300 kHz Sweep 1.080 ms (1001 pis)
Figure 121- 802.11n HT20, Core 1- 2412 MHz
Band Edge Frequency 2400 MHz
13— Ref 118.3dBuvim Aftenuation 10 dB

Filter Bw/-3dB. Sweep Count 1000
Marker 1 2400.000 MHz 47.09 dBuv/m T Pesk e
w—  Marker 2 2414.486 MHz 93.42 dBuv/m —yP-ae
A Marker 3 -14.836 MHz -45.20 dBc (48.22 dBuv/m)
10—
100—
2
80—
80—
=
P-30d8
o] 3
i
Start 2375.0 MHz ' Cemer;mﬂ OMHz ' Stop 2425. DMHI‘
REW 100kHz VEW 300 kHz Sweep 1.080 ms (1001 pts)

Figure 122- 802.11ax HE20, Core 1, SU - 2412 MHz
Band Edge Frequency 2400 MHz
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Ref 125.6 dBuvim Attenuation 10 dB.

T Fierew -2 Sweep Count 1000

Marker 1 2400.000 MHz 46.61 dBuv/m g
w—  Marker 2 2404.146 MHz 97.87 dBuv/m e

A Marker 3 -5.646 MHz -48.42 dBc (49.45 dBuv/m)
10— Peak PG B E
L
80—

3A2
00—
1

P
n—
Stort 22750 Mz ' JEL— ' F—
REV 100KHz VB 00 KHz Sieep?.080 ms (1001 pk)

Figure 123- 802.11ax HE20, Core 1, 26-0 - 2412 MHz
Band Edge Frequency 2400 MHz
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Mode Data Rate Resource Resource TX Frequency Band Edge Level

/MCS size Index (MHz) Frequency (dBc)
(MHz)

802.11n HT20, MCSO - - 2412 2400 -44.82

Cores 0-1

802.11ax HEZ20, MCSO SU - 2412 2400 -45.46

Cores 0-1

802.11ax HE20, MCSO0 26 0 2412 2400 -51.68

Cores 0 -1

Table 54 - MIMO 2TX Authorised Band Edge Results

Ref 120.0dBuvim Atienuation 10 B
FilterBW/-3dB Sweep Count 1000

Marker 1 2400.000 MHz 54.47 dBuv/m i
i~ Marker 2 2413.287 MHz 99.73 dBuv/m —ye-x
A Marker 3 -13.437 MHz -44.82 dBc (54.91 dBuv/m)

10—

N

T 1
Start 2375.0 MHz Center 24000 MHz Stop 24250 MHz
RBW 100kHz VB 300 kHz Sweep1.080 ms (1001 pis)

Figure 124 - 802.11n HT20, Cores 0-1 - 2412 MHz
Band Edge Frequency 2400 MHz
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Ref 120.0dBuvim Attenuation 10 dB

7 Fiterew 268 Sweep Count 1000

Marker 1 2400.000 MHz 57.87 dBuv/m g
- Marker 2 2414.486 MHz 103.51 dBuv/m L

A Marker 3 -16.236 MHz -45.46 dBc (58.05 dBuv/m)

Peak Power: 103.511470795 dBuvim 3
P-30dB

0| 302 1
0
o]
30—

Start 2375.0 MHz ! Cemer;&OD OMHz ! Stop 2425, OMHz‘
RBW 100kHz VBW 300 kHz Sweep 1.080 ms (1001 pts)
Figure 125- 802.11ax HE20, Cores 0-1, SU - 2412 MHz
Band Edge Frequency 2400 MHz
13— Ref 132.0dBuvim Attenuation 10 dB

Filter Bw/-3dB. Sweep Count 1000
Marker 1 2400.000 MHz 52.93 dBuv/m T Pesk e
w—  Marker 2 2403.996 MHz 104.71 dBuv/m —yP-ae
A Marker 3 -4.046 MHz -51.68 dBc (53.03 dBuv/m)
10—
Peak Power: 10: dBuvim 3
100—
80—
80—
P-0de
=
3
Start 2375.0 MHz ' Cemer;&ﬂﬂ OMHz ' Stop 2425. DMHI‘
REW 100kHz VEW 300 kHz Sweep 1.080 ms (1001 pts)

Figure 126- 802.11ax HE20, Cores 0-1, 26-0 - 2412 MHz
Band Edge Frequency 2400 MHz
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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.

ISED 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.

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
o 124 GHz 10 dB Suhner 6810.17.A 3965 |12 07-Aug-2020
gr?]t)"e (vellow, Rx, Km-Km | 5ot cables KPS 1012000 ysa7 6 09-Jun-2020
Hygrometer Rotronic HP21 4989 12 02-May-2020
EMI Test Receiver Rohde & Schwarz ESW44 5084 12 28-Nov-2020
8m N-Type RF Cable Teledyne PR90-088-8MTR 5092 12 06-Dec-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5102 12 06-0ct-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5104 12 09-Dec-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"grfttrslrl‘ng”'mab'e Maturo Maturo NCD 5159 |- TU
Turntable Maturo TT 15WF 5160 - TU
Horn Antenna (1-10GHz) Schwarzbeck BBHA 9120 B 5215 12 10-Mar-2021
Pre Amp 1 - 26.5 GHz Agilent Technologies 8449B 5445 - O/P Mon
Table 55

TU - Traceability Unscheduled

O/P Mon — Output Monitored Using Calibrated Test Equipment

COMMERCIAL-IN-CONFIDENCE
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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
ISED RSS-GEN, Clause 8.10

Equipment Under Test and Modification State

A2330, S/N: CO7CG081PW8X - Modification State 0
A2330, S/N: CO7CGO5KPW8YV - Modification State 0

Date of Test

19-March-2020 to 26-April-2020

Test Method

Testing was performed in accordance with ANSI C63.10, clause 6.10.5 and 11.12.1.

Plots for average measurements were taken in accordance with ANSI C63.10, clause 11.12.2.5.2.

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

Restricted band edge measurements were performed, with the device operating in SISO and
MIMO configurations, across the various modes supported by the device.

Environmental Conditions

Ambient Temperature 18.7-21.2°C
Relative Humidity 35.4-41.2%
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2.6.6 Test Results

2.4 GHz WLAN
Data Resource Resource X Band Edge Peak Level Average
Mode Rate Size Index Frequency | Frequency (dBuV/m) Level
IMCS (MHz) (MHz) H (dBpV/m)
802.11b, Core 1 1 Mbps | - - 2412 2390.0 55.71 45.39
802.11b, Core 1 1 Mbps | - - 2462 2483.5 54.70 44.21
802.11b, Core 1 1 Mbps | - - 2467 2483.5 56.96 46.32
802.11b, Core 1 1 Mbps | - - 2472 2483.5 56.87 45.19
802.11g, Core 1 6 Mbps | - - 2412 2390.0 56.58 4538
802.11g, Core 1 6 Mbps | - - 2462 2483.5 56.68 44.70
802.11g, Core 1 6 Mbps - - 2467 2483.5 59.23 44.70
802.11g, Core 1 6 Mbps | - - 2472 2483.5 63.74 48.00
802.11n HT20, MCSO | - : 2412 2390.0 60.19 45.96
Core 1
802.11n HT20, MCSO | - - 2462 24835 57.42 45.82
Core 1
802.11n HT20,
ot MCSO | - - 2467 2483.5 61.32 44.83
802.11n HT20, MCSO | - - 2472 2483.5 64.87 48.56
Core 1
802.11ax HE20, MCSO | su : 2412 2400.0 59.95 45.93
Core 1
802.11ax HE20, MCSO | 26 0 2412 2400 60.92 42,67
Core 1
802.11ax HE20,
ot MCSO | Su - 2462 24835 55.90 45.08
802.11ax HE20, MCSO | 26 8 2462 24835 60.35 42.45
Core 1
802.11ax HE20, MCSO | su . 2467 24835 58.11 4438
Core 1
802.11ax HE20, MCSO | 26 8 2467 24835 60.42 42.48
Core 1
802.11ax HE20,
ot MCSO | Su - 2472 24835 63.09 4568
802.11ax HE20, MCSO | 26 8 2472 24835 65.07 46.39
Core 1

Table 56 - SISO Restricted Band Edge Results
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Ref 123.1 dBuvim Attenuation 10dB

T Fijerew 208 Sweep Count 1000 sk) /1000 rms)
Marker 1 2390.000 MHz 52.67 dBuv/m bW
w-| Marker 2 2385.310 MHz 55.71 dBuv/im et

Marker 3 2390.000 MHz 43.73 dBuv/m
o~ Marker 4 2386.360 MHz 45.39 dBuv/m

Start 2355.0 MHz Cemer‘Z!BODMHz ! Stop 2425. DMHz‘
REW/ 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)
Figure 127 - 802.11b, Core 1 - 2412 MHz,

Band Edge Frequency 2390.0 MHz
13— Ref 127.8dBuvim Attenuation 10dB

Filter Bw-3dB. Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 52.67 dBuv/m bl
@ Marker 2 2504.640 MHz 54.70 dBuv/m S e

Marker 3 2483.500 MHz 43.73 dBuv/m
m—  Marker 4 2487.560 MHz 44.21 dBuv/m

o

T T 1
Start 2442.5 MHz Center 24835 MHz Stop 25185 MHz

RBW TMHz VBW3MHz Swieep 1.010 ms (1001 pis)

Figure 128 - 802.11b, Core 1 - 2462 MHz,
Band Edge Frequency 2483.5 MHz
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Ref 1283dBuvim
130—

Filter BW-3dB Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 54.72 dBuv/m -9
w-| Marker 2 2487.520 MHz 56.96 dBuv/m et

Marker 3 2483.500 MHz 45.64 dBuv/m
o~ Marker 4 2484.340 MHz 46.32 dBuv/m

Attenuztion 104B

T 1
Center 24835 MHz Stop 2513 5MHz

Marker 3 2483.500 MHz 44.61 dBuv/m
nm—  Marker 4 2485.600 MHz 45.19 dBuv/m

Start 24535 MHz
REW/ 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)
Figure 129 - 802.11b, Core 1 - 2467 MHz,
Band Edge Frequency 2483.5 MHz
13— Ref 126.0dBuvim Attenuation 10dB
Filter Bw/-3dB. Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 53.43 dBuv/m bl
w—|— Marker 2 2485.350 MHz 56.87 dBuv/m S e

Start 2452.5 MHz
RBW TMHz

T T 1
Center 24835 MHz Stop 25085 MHz
VBW3MHz Swieep 1.010 ms (1001 pis)

COMMERCIAL-IN-CONFIDENCE

Figure 130 - 802.11b, Core 1 - 2472 MHz,
Band Edge Frequency 2483.5 MHz
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Ref 126 6 dBuvim Attenuation 10dB

" Fierew 208 Sweep Count 1000 sk) /1000 rms)
Marker 1 2390.000 MHz 56.36 dBuv/m bW
w—| Marker 2 2389.440 MHz 56.58 dBuv/m et

Marker 3 2390.000 MHz 45.35 dBuv/m
o~ Marker 4 2389.930 MHz 45.38 dBuv/m

Start 2355.0 MHz Cemer‘Z!BODMHz ! Stop 2425. DMHz‘
REW/ 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)
Figure 131 - 802.11g, Core 1 - 2412 MHz,

Band Edge Frequency 2390.0 MHz
13— Ref 1286 dBuvim Attenuation 10dB

Filter B/ -3dB. Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 53.93 dBuv/m bl
w— Marker 2 2485.320 MHz 56.68 dBuv/m S e

Marker 3 2483.500 MHz 44.54 dBuv/m
m— — Marker 4 2483.640 MHz 44.70 dBuv/m

2
1
AN .
BT T T P R N W TR Y NV [YT R Ty
-]
4
3
o]
n—
T T 1
Start 2448 5 MHz Center 24825 MHz Stop 2518 5MHz
REW 1MHz VBW 3 MHz Sweep1.010 ms (1001 pts)

Figure 132 - 802.11g, Core 1 - 2462 MHz,
Band Edge Frequency 2483.5 MHz
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Ref 126.8dBuvim Attenuation 10dB

" Fierew 208 Sweep Count 1000 sk) /1000 rms)
Marker 1 2483.500 MHz 56.95 dBuv/m bW
w-| Marker 2 2483.740 MHz 59.23 dBuv/m et

Marker 3 2483.500 MHz 44.70 dBuv/m

10—

2
Lo 1
R | T T TN T T P N T BT TN WA |
N
Start 24535 MHz Cemer‘ZAﬁ! 5MHz ! Stop 2513, SMHz‘
REW/ 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)
Figure 133 - 802.11g, Core 1 - 2467 MHz,
Band Edge Frequency 2483.5 MHz
13— Ref 110.0dBuvim Attenuation 10dB
Filter B/ -3dB. Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 63.74 dBuv/m A
w—| Marker 2 2483.500 MHz 47.64 dBuv/m S e
Marker 3 2483.550 MHz 48.00 dBuv/m
10—
100—

T T 1
Start 2452.5 MHz Center 24835 MHz Stop 25085 MHz
RBW TMHz VBW3MHz Swieep 1.010 ms (1001 pis)

Figure 134 - 802.11g, Core 1 - 2472 MHz,
Band Edge Frequency 2483.5 MHz
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Ref 131.9dBuvim
FilterBW-24B

Marker 1 2390.000 MHz 58.92 dBuv/m
mw— Marker 2 2389.510 MHz 60.19 dBuv/m
Marker 3 2390.000 MHz 45.96 dBuv/m

130—

10—

Attenuation 1048
Sweep Count 1000 (gk) / 1000 (rms)

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

o
30—

T T 1
Start 2355.0 MHz Center 23300 MHz Stop 2425 0MHz
RBV/ 1MHz VB 3 MHz Sweep1.010 ms (1001 pts)

Figure 135 - 802.11n, HT20, Core 1 - 2412 MHz,
Band Edge Frequency 2390 MHz

13— Ref 1256 dBuvim Attenuation 10dB
Filter B/ -3dB. Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 56.86 dBuv/m = Peak Trace
— Average (RMS)
w—| Marker 2 2483.640 MHz 57.42 dBuv/m S e
Marker 3 2483.500 MHz 45.82 dBuv/m
10—
100—
90—
.
o
0]
Mo 1
B PV N N R e N e e
o] 1
o]
N
T T 1
Start 2448 5 MHz Center 24835 MHz Stop 2518.5MHz
RBW 1MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 136 - 802.11n HT20, Core 1 - 2462 MHz,
Band Edge Frequency 2483.5 MHz
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Ref 128 6 dBuvim Attenuation 10dB
T Fijerew 208 Sweep Count 1000 sk) /1000 rms)
Marker 12483.500 MHz 58.02 dBuv/m bW
w-| Marker 2 2483.800 MHz 61.32 dBuv/m et
Marker 3 2483.500 MHz 44.83 dBuv/m
80—
70—
60—
B T o Py e N Y P e e
Start 24535 MHz Cemer‘ZA&!SMHz ‘ Stop 2513. SMHz‘
REW 1MHz VB 2 MHz Sweep 1.010 ms (1001 pts)
Figure 137 - 802.11n HT20, Core 1 - 2467 MHz,
Band Edge Frequency 2483.5 MHz
13— Ref 121.2dBuvim Attenuation 10dB
Filter Bw/-3dB. Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 64.76 dBuv/m bl
| Marker 2 2483.550 MHz 64.87 dBuv/m et
Marker 3 2483.500 MHz 48.56 dBuv/m
10—
100—
90—
MWWWWWMW’W’WMWWWWMW
o]
N
Start 2458 5 MHz Cen(er;AEJSMHz ! Stop 2508. SMHI‘
RBW 1MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 138 - 802.11n HT20, Core 1 - 2472 MHz,
Band Edge Frequency 2483.5 MHz
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Ref 120.0dBuvim Attenuation 10dB

7 Fijerew 208 Sweep Count 1000 sk) /1000 rms)
Marker 1 2390.000 MHz 56.81 dBuv/m bW
w-| Marker 2 2388.180 MHz 59.95 dBuv/m et

Marker 3 2390.000 MHz 45.90 dBuv/m
o~ Marker 4 2389.930 MHz 45.93 dBuv/m

100
|
80—
dBuvim
70—
2

| 1

540 dBuvim m

Bt ittt g LA LA AT
-] a

Start 2355.0 MHz Cemer‘ZJBO OMHz ! Stop 2425. DMHz‘
REW/ 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)
Figure 139 - 802.11ax HE20, Core 1 SU - 2412 MHz,

Band Edge Frequency 2390 MHz
13— Ref 120.0dBuvim Attenuation 10dB

Filter Bw/-6dB Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2390.000 MHz 52.28 dBuv/m bl
@ Marker 2 2389.860 MHz 60.92 dBuv/m S e

Marker 3 2390.000 MHz 42.51 dBuv/m
m— — Marker 4 2388.390 MHz 42.67 dBuv/m

I,l“

b f"“"\w 4 Jm\m

“ 540 dBavim M Il n H 4 J’ﬂ MV\‘\
[ET———

g

s
B —f

T T 1
Start 2355.0 MHz Center 2390.0 MHz Stop 2425.0MHz
RBW TMHz VBW3MHz Swieep 1.010 ms (1001 pis)

Figure 140 - 802.11ax HE20, Core 1 26-0 - 2412 MHz,
Band Edge Frequency 2390 MHz
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Ref 120.0dBuvim Attenuation 10dB

7 Fijerew 208 Sweep Count 1000 sk) /1000 rms)
Marker 1 2483.500 MHz 54.62 dBuv/m bW
w-| Marker 2 2485.390 MHz 55.90 dBuv/m et

Marker 3 2483.500 MHz 45.08 dBuv/m

10—

2

TR VY\I‘V ¥
1 LT P I TV R R T Y WY L PN R PY YRR

c——

Start 24485 MHz Cemer‘ZAﬂ! 5MHz ! Stop 2518. SMHz‘
REW 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)
Figure 141 - 802.11ax HE20, Core 1 SU - 2462 MHz,

Band Edge Frequency 2483.5 MHz
13— Ref 120.0dBuvim Attenuation 10dB

Filter Bw/-6dB Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 53.50 dBuv/m bl
w—| Marker 2 2489.800 MHz 60.35 dBuv/m S e
Marker 3 2483.500 MHz 42.05 dBuv/m
10— uv/m
100—

2

Mool W |

R VBRI 1]
ol \ A o |
M

3 3

T T 1
Start 2442.5 MHz Center 24835 MHz Stop 25185 MHz

RBW TMHz VBW3MHz Swieep 1.010 ms (1001 pis)

Figure 142 - 802.11ax HE20, Core 1 26-8 - 2462 MHz,
Band Edge Frequency 2483.5 MHz
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Ref 110.0dBuvim Attenuation 10dB

P Fijerw 208 Sweep Count 1000 sk) /1000 rms)
Marker 1 2483.500 MHz 56.97 dBuv/m bW
w-| Marker 2 2484.040 MHz 58.11 dBuv/m et

Marker 3 2483.500 MHz 44.38 dBuv/m

10—

Start 24535 MHz Cemer‘ZAﬂ!SMHZ ‘ Stop 2513, SMHz‘
REW/ 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)
Figure 143 - 802.11ax HE20, Core 1 SU - 2467 MHz,

Band Edge Frequency 2483.5 MHz
13— Ref 120.0dBuvim Attenuation 10dB
Filter Bw/-6dB Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 51.04 dBuv/m A
@ Marker 2 2510.920 MHz 60.42 dBuv/m S e
Marker 3 2483.500 MHz 42.25 dBuv/m
ne—  Marker 4 2483.560 MHz 42.48 dBuv/m
100—
90—
0] | M‘ il . Nﬂ ‘
,.M i ‘\W\N'[ \
[ \
j H ;
\ Y
54 Emj‘ r" \ 3 I
v T T T
N \ WAt g, A e AL
S Y 4
- %
0 3
N
Start 24535 MHz Cen(er;AE!SMHz ! Stop 2513. SMHz‘
RBW 1MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 144 - 802.11ax HE20, Core 1 26-8 - 2467 MHz,
Band Edge Frequency 2483.5 MHz
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Ref 110.0dBuvim Attenuztion 104B
FilterBW-24B
— Peak Trace

Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 62.33 dBuv/m -9
w-| Marker 2 2483.700 MHz 63.09 dBuv/m et
Marker 3 2483.500 MHz 45.68 dBuv/m

130—

10—

T T 1
Start 24585 MHz Center 24835 MHz Stop 2508 5MHz
REV/ TMHz

VB3 MHz Sweep1.010 ms (1001 pts)

Figure 145 - 802.11ax HE20, Core 1 SU - 2472 MHz,
Band Edge Frequency 2483.5 MHz

Ref 110.0dBuvim

o— Attenuation 1048
Filter Bw-6dB. Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 62.84 dBuv/m bl
w- Marker 2 2483.550 MHz 65.07 dBuv/m v
Marker 3 2483.500 MHz 46.39 dBuv/m
ol
ol

p)
H:-Ww”wuuw’wmf“%%w WN %Imm”
ofpn [}

[}
|

o il fJ» “\3 b gl st s g
S N o

T T
Stert 24585 MHz Center 24835 MHz
REW1MHz

1
Stop 25025 MHz
VB 3 MHz

Sweep1.010 ms (1001 pis)

Figure 146 - 802.11ax HE20, Core 1 26-8 - 2472 MHz,
Band Edge Frequency 2483.5 MHz
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Data TX Band Edge Average
Resource Resource Peak Level
Mode Rate/ Size Index Frequency | Frequency (dBuV/m) Level
MCS (MHz) (MHz) H (dBpV/m)

802.11n HT20, MCSO | - ; 2412 2390.0 58.20 46.14
Core 0-1

802.11n HT20, MCSO | - - 2462 24835 61.68 49.63
Core 0-1

802.11n HT20, MCSO | - - 2467 24835 64.60 47.78
Core 0-1

802.11n HT20, MCSO | - ; 2472 2483.5 66.23 51.43
Core 0-1

802.11ax HE20, MCS0 su ; 2412 2400.0 60.79 48.08
Core 0-1

802.11ax HE20, MCSO | 26 0 2412 2400.0 67.84 45.16
Core 0-1

802.11ax HE20, MCSO | Su - 2462 24835 63.42 51.13
Core 0-1

802.11ax HE20,

oo 01 MCSO | 26 8 2462 2483.5 59.04 47.99
802.11ax HE20, MCSO | Su - 2467 2483.5 65.79 48.52
Core 0-1

802.11ax HE20, MCSO | 26 8 2467 24835 62.46 46.18
Core 0-1

802.11ax HE20, MCSO | Su - 2472 24835 67.70 49.29
Core 0-1

802.11ax HE20,

oo 01 MCSO | 26 8 2472 2483.5 68.99 50.18

Table 57 — MIMO 2TX Restricted Band Edge Results

130, Ref 3 5dBuvim Attenuation 1048
FilterBW-3dB Sweep Count 1000 (pk) / 1000 (rms)

Marker 1 2390.000 MHz 56.54 dBuv/m
w——Marker22387.340 MHz 58.20 dBuv/m
Marker 3 2390.000 MHz 46.14 dBuv/m

T T 1
Stert 23550 MHz Center 233500 MHz Siop 2425.0MHz
REW 1MHz VB3 MHz Sweep1.010 ms (1001 pts)

Figure 147 - 802.11n HT20, Core 0-1 - 2412 MHz,
Band Edge Frequency 2390 MHz
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Ref 120.0dBuvim Attenuation 10dB

7 Fijerew 208 Sweep Count 1000 sk) /1000 rms)
Marker 1 2483.500 MHz 61.19 dBuv/m bW
w-| Marker 2 2483.850 MHz 61.68 dBuv/m et

Marker 3 2483.500 MHz 49.57 dBuv/m

10—

Start 24485 MHz Cemer‘ZAB! 5MHz ! Stop 2518. SMHz‘
REW 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)
Figure 148 - 802.11n HT20, Core 0-1 - 2462 MHz,

Band Edge Frequency 2483.5 MHz
13— Ref 120.0dBuvim Attenuation 10dB

Filter B/ -3dB. Sweep Count 1000 (pk) / 1000 (rms)

Marker 1 2483.500 MHz 64.60 dBuv/m
- Marker 2 2483.500 MHz 47.74 dBuv/m

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

Marker 3 2483.560 MHz 47.78 dBuv/m

10—

0]
B —f

T T 1
Start 2452.5 MHz Center 24835 MHz Stop 25135 MHz
RBW TMHz VBW3MHz Swieep 1.010 ms (1001 pis)

Figure 149 - 802.11n HT20, Core 0-1 - 2467 MHz,
Band Edge Frequency 2483.5 MHz
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13— Ref 127.8dBuvim Attenuation 10dB
Filter BW-6dB Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 66.23 dBuv/m bW
w—  Marker 2 2483.500 MHz 51.43 dBuv/m el
80—
70—
60—
AHM.
i TRt b
Start 2458.5 MHz Cemer‘ZAﬂ!SMHZ ! Stop 2508. SMHz‘
REW/ 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)
Figure 150 - 802.11n HT20, Core 0-1 - 2472 MHz,
Band Edge Frequency 2483.5 MHz
13— Ref 120.0dBuvim Attenuation 10dB
Filter B/ -3dB. Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2390.000 MHz 59.75 dBuv/m bl
@ Marker 2 2389.580 MHz 60.79 dBuv/m S e

Marker 3 2390.000 MHz 48.01 dBuv/m
m— — Marker 4 2389.930 MHz 48.08 dBuv/m

0]
B —f

T T 1
Start 2355.0 MHz Center 2390.0 MHz Stop 2425.0MHz
RBW TMHz VBW3MHz Swieep 1.010 ms (1001 pis)

Figure 151 - 802.11ax HE20, Core 0-1, SU - 2412 MHz,
Band Edge Frequency 2390 MHz
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Ref 130.0dBuvim Attenuation 10dB
" Fijerew 548 Sweep Count 1000 sk) /1000 rms)
Marker 12390.000 MHz 52.33 dBuv/m bW
w-| Marker 2 2373.340 MHz 67.84 dBuv/im et
Marker 3 2390.000 MHz 43.67 dBuv/m
o~ Marker 4 2387.970 MHz 45.16 dBuv/m
80—
dBuvim
70— 2
60—
54,0 dBuvim )
[STTINPTI T A
4
Start 2355.0 MHz Cemer‘ZJBODMHz ‘ Stop 2425. DMHz‘
REW 1MHz VB 2 MHz Sweep 1.010 ms (1001 pts)

Figure 152 - 802.11ax HE20, Core 0-1, 26-0 - 2412 MHz,

Band Edge Frequency 2390 MHz

10—

13— Ref 120.0dBuvim Attenuation 10dB
Filter B/ -3dB. Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 62.00 dBuv/m bl
w—| Marker 2 2485.530 MHz 63.42 dBuv/m S e

Marker 3 2483.500,MHz 51.08 dBuv/m

Start 2442.5 MHz
RBW TMHz

T T
Center 24835 MHz

VBW3MHz

Swieep 1.010 ms (1001 pis)

Stop 25185 MHz

COMMERCIAL-IN-CONFIDENCE

Figure 153 - 802.11ax HE20, Core 0-1, SU - 2462 MHz,
Band Edge Frequency 2483.5 MHz
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Ref 130.0dBuvim

7 Fiterkw 648 Sweewc\:unnuu;(nvek?:‘aw‘«‘:uuugfl
Marker 12483 500 MHz 57.32 dBuv/m = et
m—  Marker 2 2485.320 MHz 59.04 dBuv/m i L

— Average Limit

Marker 3 2483.500 MHz 45.22/ dBuv/m
= Marker 4 2485.460 MHz 47.9 uv/m

4 g i

M \

avim \

0

5

:

T 1
Start 2448.5 MHz Center 24835 MHz Stop 2518 5MHz

REW 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)
Figure 154 - 802.11ax HE20, Core 0-1, 26-8 - 2462 MHz,
Band Edge Frequency 2483.5 MHz
13— Ref 120.0dBuvim Attenuation 10dB
Filter B/ -3dB. Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 65.79 dBuv/m bl
w—| Marker 2 2483.500 MHz 48.30 dBuv/m S e

Marker 3 2483.800 MHz 48.52 dBuv/m

10—

0]
B —f

T T 1
Start 2452.5 MHz Center 24835 MHz Stop 25135 MHz
RBW TMHz VBW3MHz Swieep 1.010 ms (1001 pis)

Figure 155 - 802.11ax HE20, Core 0-1, SU - 2467 MHz,
Band Edge Frequency 2483.5 MHz
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Ref 120.0dBuvim Attenuation 10dB

7 FkerB 608 Swieep Count 1000 (sK) 1000 rms)
Marker 1 2483.500 MHz 54.68 dBuv/m bW

w—  Marker 2 2498.020 MHz 62.46 dBuv/m T everane it
Marker 3 2483.500 MHz 44.92 dBuv/,

1o —Marker 4-2483.920 MHz 46.18 dBuy/

80—

70—

60—

Start 24535 MHz Cemer‘ZAE!SMHZ ! Stop 2513, SMHz‘
REW/ 1MHz VEW 3 MHz Sweep1.010 ms (1001 pts)
Figure 156 - 802.11ax HE20, Core 0-1, 26-8 - 2467 MHz,

Band Edge Frequency 2483.5 MHz
13— Ref 125.5dBuvim Attenuation 10dB

Filter B/ -3dB. Sweep Count 1000 (pk) / 1000 (rms)
Marker 1 2483.500 MHz 67.70 dBuv/m bl
w—| Marker 2 2483.500 MHz 49.29 dBuv/m S e
10—
AA‘ AL
PP R g b - I M
o]
N
Start 2458 5 MHz Cen(er;AE!SMHz ! Stop 2508. SMHz‘
RBW 1MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 157 - 802.11ax HE20, Core 0-1, SU - 2472 MHz,
Band Edge Frequency 2483.5 MHz
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Ref 120.2dBuvim Atienuation 1048
°7] FiterBw 628 Sweep Count 1000 (pk) / 1000 (rms)

Marker 1 2483.500 MHz 68.99 dBuv/m
- Marker 2 2483.500 MHz 50.18 dBuv/m

i
T
W\ LW JUJ y “MN /Jw; W{‘M MHW |
VAR

° T T 1
Stort 24585 Mz Conter 24835 MHz Siop 25085 MHz
REW1MHz VEW 3 MHz Sweep1.010 ms (1001pts)

Figure 158 - 802.11ax HE20, Core 0-1, 26-8 - 2472 MHz,
Band Edge Frequency 2483.5 MHz

FCC 47 CER Part 15, Limit Clause 15.209

Frequency (MHz) Field Strength (uV/m at 3 m)
30to 88 100
881to 216 150
216 to 960 200
Above 960 500
Table 58
ISED RSS-GEN, Limit Clause 8.9
Frequency (MHz) Field Strength (uV/m at 3 m)
30to 88 100
8810 216 150
216 to 960 200
Above 960* 500
Table 59

*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.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
o 124 GHz 10 dB Suhner 6810.17.A 3965 |12 07-Aug-2020
gr?]t)"e (vellow, Rx, Km-Km | 5ot cables KPS 1012000 ysa7 6 09-Jun-2020
Hygrometer Rotronic HP21 4989 12 02-May-2020
EMI Test Receiver Rohde & Schwarz ESW44 5084 12 28-Nov-2020
8m N-Type RF Cable Teledyne PR90-088-8MTR 5092 12 06-Dec-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5102 12 06-0ct-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5104 12 09-Dec-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"grfttrslrl‘ng”'mab'e Maturo Maturo NCD 5159 |- TU
Turntable Maturo TT 15WF 5160 - TU
Horn Antenna (1-10GHz) Schwarzbeck BBHA 9120 B 5215 12 10-Mar-2021
Pre Amp 1 - 26.5 GHz Agilent Technologies 8449B 5445 - O/P Mon

Table 60

TU - Traceability Unscheduled
O/P Mon — Output Monitored Using Calibrated Test Equipment
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3 Measurement Uncertainty

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

Test Name Measurement Uncertainty
Maximum Conducted Output Power +3.2dB

Power Spectral Density +3.2dB

Emission Bandwidth + 37.759 kHz

Spurious Radiated Emissions 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

Restricted Band Edges 30 MHz to 1 GHz: + 5.2 dB
1 GHz to 40 GHz: + 6.3 dB

Table 61

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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