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1.2

Report Summary

Report Modification Record

&

Product Service

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 03 October 2018
2 Second Issue — FCCID and IC ID updated 08 October 2018
Table 1

Introduction

Applicant Apple Inc.

Manufacturer Apple Inc.

Model Number(s) A1993

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

CO7WROOKK2T5, CO7WTO003K2V0 and CO7WTOOHK2VO0
EVT

18B2034

3

FCC 47 CFR Part 15C: 2017
Industry Canada RSS-247: Issue 2 (2017-02)
Industry Canada RSS-GEN: Issue 5 (2018-04)

0540058293
18-May-2018

12-July-2018 and 20-June-2018
27-July-2018
07-Sep-2018

Mehadi Choudhury, Graeme Lawler, Tony Hubbard
Mohammed Malik, Sharif Sendagire and Philip Harrison

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, Industry Canada RSS-247 and Industry Canada RSS-
GEN is shown below.

Section Specification Clause Test Description Result Comments/Base Standard

Part 15C RSS-247 RSS-GEN

Configuration and Mode: Main

21 15.247 (b)(3) 5.4 6.12 Maximum Conducted Output Power Pass ANSI| C63.10
KDB 662911 D01 v02r01
2.2 15.247 (e) 5.2 - Power Spectral Density Pass ANSI C63.10
KDB 662911 D01 v02r01
2.3 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10
24 15.247 (d) 55 - Authorised Band Edges Pass ANSI| C63.10
25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10
2.6 15.247 (d), 55 6.13 Spurious Radiated Emissions Pass ANS| C63.10
15.205

Configuration and Mode: Aux

21 15.247 (b)(3) 5.4 6.12 Maximum Conducted Output Power Pass ANS| C63.10

KDB 662911 D01 v02r01
2.2 15.247 (e) 5.2 - Power Spectral Density Pass ANSI| C63.10

KDB 662911 D01 v02r01
2.3 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10
24 15.247 (d) 55 - Authorised Band Edges Pass ANSI| C63.10
25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10
2.6 15.247 (d), 55 6.13 Spurious Radiated Emissions Pass ANSI| C63.10

15.205
Table 2
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1.6

Product Information

1 Technical Description

&

Product Service

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

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 | D&t€ Modification

Fitted
Serial Number: CO7WTO0HK2V0
0 | As supplied by the customer | Not Applicable | Not Applicable
Serial Number: CO7WRO00KK2T5
0 | As supplied by the customer | Not Applicable | Not Applicable
Serial Number: CO7WTO003K2V0
0 | As supplied by the customer | Not Applicable | Not Applicable
Table 3

COMMERCIAL-IN-CONFIDENCE
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Test Location

Product Service

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

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: Main

Maximum Conducted Output Power Mehadi Choudhury and Philip UKAS
Harrison

Power Spectral Density Mehadi Choudhury and Philip UKAS
Harrison

Emission Bandwidth Mehadi Choudhury and Philip UKAS
Harrison

Authorised Band Edges Graeme Lawler, Tony Hubbard UKAS

B Mohammed Malik and Sharif

Restricted Band Edges Sendagire UKAS

Spurious Radiated Emissions UKAS

Configuration and Mode: Aux

Maximum Conducted Output Power Mehadi Choudhury and Philip UKAS
Harrison

Power Spectral Density Mehadi Choudhury and Philip UKAS
Harrison

Emission Bandwidth Mehadi Choudhury and Philip UKAS
Harrison

Authorised Band Edges Graeme Lawler, Tony Hubbard UKAS

- Mohammed Malik and Sharif
Restricted Band Edges Sendagire UKAS
Spurious Radiated Emissions UKAS

Office Address:

Octagon House
Concorde Way
Segensworth North
Fareham
Hampshire

PO15 5RL

United Kingdom

COMMERCIAL-IN-CONFIDENCE
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211

212

2.1.3

2.14

215

Test Details

Maximum Conducted Output Power
Specification Reference

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

Equipment Under Test and Modification State

A1993, S/N: COTWROOKK2T5 - Modification State O
A1993, S/N: CO7TWT003K2VO0 - Modification State 0

Date of Test
27-July-2018 to 10-September -2018

Test Method

&

Product Service

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 chain, 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.
Environmental Conditions

Ambient Temperature  23.4-28.7 °C
Relative Humidity 43.1-62.3%

COMMERCIAL-IN-CONFIDENCE
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Test Results

Main - 1 Mbps, b (SISO)

Testing was performed on the Data Rate with the highest conducted output power. This Data Rate
was 1 Mbps.

2412 MHz 2437 MHz 2462 MHz
Conducted Power Core 0 (dBm) 19.9 24.0 17.7
Antenna Directional Gain (dBi) 5.0 5.0 5.0
15.407 Conducted Power Limit (dBm) 30.0 30.0 30.0
RSS-247 EIRP Limit (dBm) 36.0 36.0 36.0
EIRP Power (dBm) 24.9 29.0 22.7
Table 5

The antenna gain did not exceed 6 dBi and hence the conducted output power limit was not
reduced in accordance with 15.247(b)(4).

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.

Industry Canada 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.
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Main - 6 Mbps, g (SISO)

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

was 6 Mbps.
2412 MHz 2437 MHz 2462 MHz
Conducted Power Core 0 (dBm) 17.4 23.4 16.2
Antenna Directional Gain (dBi) 5.0 5.0 5.0
15.407 Conducted Power Limit (dBm) 30.0 30.0 30.0
RSS-247 EIRP Limit (dBm) 36.0 36.0 36.0
EIRP Power (dBm) 22.4 28.4 21.2
Table 6

The antenna gain did not exceed 6 dBi and hence the conducted output power limit was not
reduced in accordance with 15.247(b)(4).

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.

Industry Canada 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.
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Product Service

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

was MCSO0.

2412 MHz 2437 MHz 2462 MHz

Conducted Power Core 0 (dBm) 17.4 23.9 16.4

Antenna Directional Gain (dBi) 5.0 5.0 5.0

15.247 Conducted Power Limit (dBm) 30.0 30.0 30.0

RSS-247 EIRP Limit (dBm) 36.0 36.0 36.0

EIRP Power (dBm) 22.4 28.9 21.4

Table 7

The antenna gain did not exceed 6 dBi and hence the conducted output power limit was not

reduced in accordance with 15.247(b)(4).

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.

Industry Canada 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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Main - MCS0, HT20 (2 Tx TXBF)

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

was MCSO0.

2412 MHz 2437 MHz 2462 MHz

Conducted Power — Core 0 (dBm) 14.57 23.53 16.17

Conducted Power — Core 2 (dBm) 14.46 23.25 16.32

Antenna Directional Gain (dBi) 5.96 5.96 5.96

15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00

Total Conducted Power (dBm) 17.53 26.40 19.26

RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00

EIRP Power (dBm) 23.49 32.36 25.22

Table 8

The Directional Gain for the above transmit beamforming mode was calculated in accordance with
KDB 662911 D01 in accordance with F)2)d)(i). The directional gain did not exceed 6 dBi and hence
the conducted output power limit was not reduced in accordance with 15.247(b)(4).

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.

Industry Canada 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.
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Main - 1 Mbps (CDD) and b (MIMQO) 3Tx

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

was 1 Mbps.

2412 MHz 2437 MHz 2462 MHz

Conducted Power Core 0 (dBm) 19.4 23.8 17.3

Conducted Power Core 1 (dBm) 194 23.7 17.3

Conducted Power Core 2 (dBm) 19.4 23.9 17.5

Antenna Directional Gain (dBi) 5.0 5.0 5.0

15.407 Conducted Power Limit (dBm) 30.0 30.0 30.0

Total Conducted Power (dBm) 24.2 28.6 22.1

RSS-247 EIRP Limit (dBm) 36.0 36.0 36.0

EIRP Power (dBm) 29.2 33.6 27.1

Table 9

For the CDD results above the Directional Gain was calculated in accordance with KDB 662911
D01 clause F)2)f)(i) using worst-case individual gain and an array gain of zero. The directional gain
did not exceed 6 dBi and hence the conducted output power limit was not reduced in accordance
with 15.247(b)(4).

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.

Industry Canada 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.
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Main - 1 Mbps (CDD) and b (MIMQO) 2Tx

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

was 1 Mbps.
2412 MHz 2437 MHz 2462 MHz
Conducted Power Core 0 (dBm) 19.5 23.9 17.4
Conducted Power Core 2 (dBm) 19.5 23.9 17.5
Antenna Directional Gain (dBi) 5.0 5.0 5.0
15.247 Conducted Power Limit (dBm) 30.0 30.0 30.0
Total Conducted Power (dBm) 22.5 26.9 20.5
RSS-247 EIRP Limit (dBm) 36.0 36.0 36.0
EIRP Power (dBm) 27.5 31.9 255
Table 10

For the CDD results above the Directional Gain was calculated in accordance with KDB 662911
D01 clause F)2)f)(i) using worst-case individual gain and an array gain of zero. The directional gain
did not exceed 6 dBi and hence the conducted output power limit was not reduced in accordance
with 15.247(b)(4).

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.

Industry Canada 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.
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Main - MCSO0 and HT20 (CDD) 2Tx

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

was MCSO0.
2412 MHz 2437 MHz 2462 MHz

Conducted Power Core 0 (dBm) 14.30 23.90 16.50
Conducted Power Core 2 (dBm) 14.30 23.70 16.50
Total Conducted Power (dBm) 17.31 26.81 19.51

Antenna Directional Gain (dBi) 5.0 5.0 5.0

15.247 Conducted Power Limit (dBm) 30 30 30
Margin (dB) 12.69 3.19 10.49

RSS-247 EIRP Limit (dBm) 36.0 36.0 36.0
EIRP Power (dBm) 22.31 31.81 24.51

Table 11

For the CDD results above the Directional Gain was calculated in accordance with KDB 662911
D01 clause F)2)f)(i) using worst-case individual gain and an array gain of zero. The directional gain
did not exceed 6 dBi and hence the conducted output power limit was not reduced in accordance
with 15.247(b)(4).

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.

Industry Canada RSS-247, Limit Clause 5.4 (b)

For DTSs employing digital modulation technigues 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.
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Main - MCS0 and HT20 (CDD) 3Tx

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

was MCSO0.
2412 MHz 2437 MHz 2462 MHz
Conducted Power Core 0 (dBm) 14.4 23.8 16.4
Conducted Power Core 1 (dBm) 14.2 23.8 16.5
Conducted Power Core 2 (dBm) 14.3 23.8 16.3
Total Conducted Power (dBm) 19.1 28.6 21.2
Antenna Directional Gain (dBi) 5.0 5.0 5.0
15.247 Conducted Power Limit (dBm) 30.0 30.0 30.0
Margin (dB) 10.9 1.4 8.8
RSS-247 EIRP Limit (dBm) 36.0 36.0 36.0
EIRP Power (dBm) 24.1 33.6 26.2
Table 12

For the CDD results above the Directional Gain was calculated in accordance with KDB 662911
D01 clause F)2)f)(i) using worst-case individual gain and an array gain of zero. The directional gain
did not exceed 6 dBi and hence the conducted output power limit was not reduced in accordance
with 15.247(b)(4).

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.

Industry Canada 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 Page 14 of 112



Document Number: 75942779-12 | Issue: 02
COMMERCIAL-IN-CONFIDENCE
Product Service

Main - MCSO0, HT20 (3 Tx and TXBF)

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

was MCSO0.
2412 MHz 2437 MHz 2462 MHz
Conducted Power Core 0 (dBm) 14.26 23.59 16.49
Conducted Power Core 1 (dBm) 14.38 23.39 16.59
Conducted Power Core 2 (dBm) 14.25 23.48 16.49
Total Conducted Power (dBm) 19.07 28.26 21.29
Antenna Directional Gain (dBi) 6.84 6.84 6.84
15.247 Conducted Power Limit (dBm) 30.00 30.00 30.00
Margin (dB) 10.93 1.74 8.71
RSS-247 EIRP Limit (dBm) 36.00 36.00 36.00
EIRP Power (dBm) 25.91 35.10 28.14
Table 13

The antenna directional gain was calculated in accordance with KDB 662911 D01 and is given in
the result table above. For TxBF correlated output mode the directional gain was calculated in
accordance with clause F)2)d)(i). Since the directional gain exceeds 6 dBi for this mode the 15.247
conducted output power limit is reduced in accordance with 15.247(b)(4). The RSS-247 conducted
limit is not adjusted but the EIRP limit yields a smaller margin so is also given in the table above for
this mode.

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.

Industry Canada 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.
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Aux - b (SISO)
Testing was performed on the Data Rate with the highest conducted output power. This Data Rate
was 1 Mbps.
2412 MHz 2437 MHz 2462 MHz
Conducted Power Aux Core (dBm) 19.7 23.7 18.0
Antenna Directional Gain (dBi) 5.0 5.0 5.0
15.247 Conducted Power Limit (dBm) 30.0 30.0 30.0
Margin (dB) 10.3 6.3 12.0
RSS-247 EIRP Limit (dBm) 36.0 36.0 36.0
EIRP Power (dBm) 24.7 28.7 23.0
Table 14

The antenna gain did not exceed 6 dBi and hence the conducted output power limit was not
reduced in accordance with 15.247(b)(4).

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.

Industry Canada 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.
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Aux - g (SISO
Testing was performed on the Data Rate with the highest conducted output power. This Data Rate
was 6 Mbps.
2412 MHz 2437 MHz 2462 MHz
Conducted Power Aux Core (dBm) 14.0 21.7 13.9
Antenna Directional Gain (dBi) 5.0 5.0 5.0
15.407 Conducted Power Limit (dBm) 30.0 30.0 30.0
Margin 16.0 8.30 16.10
RSS-247 EIRP Limit (dBm) 36.0 36.0 36.0
EIRP Power (dBm) 19.0 26.7 18.9
Table 15

The antenna gain did not exceed 6 dBi and hence the conducted output power limit was not

reduced in accordance with 15.247(b)(4).

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.

Industry Canada 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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Product Service

Aux - HT20 (SISO)

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

was MCSO0.
2412 MHz 2437 MHz 2462 MHz
Conducted Power Aux Core (dBm) 13.9 21.6 13.8
Antenna Directional Gain (dBi) 5.0 5.0 5.0
15.407 Conducted Power Limit (dBm) 30.0 30.0 30.0
Margin (dB) 16.1 8.4 16.2
RSS-247 EIRP Limit (dBm) 36.0 36.0 36.0
EIRP Power (dBm) 18.9 26.6 18.8
Table 16

The antenna gain did not exceed 6 dBi and hence the conducted output power limit was not
reduced in accordance with 15.247(b)(4).

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.

Industry Canada 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.
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Test Location and Test Equipment Used

This test was carried out in RF Laboratory 3.

Product Service

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
20dB/2W Attenuator Narda 4772-20 462 - O/P Mon
Mains Voltage Monitor TUV SUD Product Service | MVM1 1378 12 17-Apr-2019
gl\aﬂt;'\f(’ngr)" SMA(m) - Reynolds 262-0248-3000 2402 |12 19-Sep-2018
Hygrometer Rotronic 1-1000 2891 12 30-Aug-2018
Network Analyser Rohde & Schwarz ZVA 40 3548 12 02-Oct-2018
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 06-Mar-2019
Frequency Standard Spectracom gjggrggg; ¢ 1200- 4393 6 20-Oct-2018
Radibover Pulse Wireless | paren instruments RPR3006W 4438 |12 10-Oct-2018
EXA Keysight Technologies N9010B 4969 12 21-Dec-2018
Directional Coupler Hewlett Packard 11692D 451 12 O/P Mon
Attenuator (20dB, 2W) Pasternack PE7004-20 2943 12 18-Jul-2019
Attenuator (20dB, 150W) Narda 769-20 3367 12 17-Jul-2019
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Oct-2018
'3.5mm' - '3.5mm' RF Rhophase 3PS-1803-2000- 3702 12 9-Feb-2019
Cable (2m) 3PS
DC - 12.4 GHz 10 dB Suhner 6810.17.A 3965 12 18-Jul-2019
Attenuator
P-Series Power Meter Agilent Technologies N1911A 3981 12 29-Sep-2018
50 MHz-18 GHz Agilent Technologies N1921A 3983 12 29-Sep-2018
Wideband Power Sensor
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 6-Mar-2019
PXA Signal Analyser Keysight Technologies N9030A 4653 12 5-Feb-2019
Power splitter - 4 port Mini-Circuits ZN4PD1-63-S+ 4744 12 14-Sep-2018
Table 17
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2.2
221

2.2.2

2.2.3

224

2.2.5

2.2.6

Product Service

Power Spectral Density
Specification Reference

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

Equipment Under Test and Modification State

A1993, S/N: CO7WROOKK2T5 - Modification State 0
A1993, S/N: CO7WTO003K2V0 - Modification State O

Date of Test
30-July-2018 to 31-July-2018 and 06-September-2018
Test Method

This test was performed in accordance with ANSI C63.10, clause 11.10.2. or 11.10.5.

The output power was verified as being the same from each transmit chain, 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.

Environmental Conditions

Ambient Temperature 23.4-24.4°C
Relative Humidity 48.3-62.3%

Test Results

Main - 1 Mbps, b (SISO)

Data Rate:1 Mbps

Power Spectral Density (dBm)

Antenna Port
2412 MHz 2437 MHz 2462 MHz

Conducted PSD Core 0

(dBm/10kHz) -6.30 -1.72 -8.07

Table 18 - Power Spectral Density

FCC 47 CER 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.

Industry Canada RSS-247, Limit Clause 5.2(b)

The transmitter power spectral density conducted from the transmitter to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission
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Main - 6 Mbps, g (SISO)

Data Rate:6 Mbps

Power Spectral Density (dBm)

Antenna Port
2412 MHz 2437 MHz 2462 MHz

Conducted PSD Core 0

(dBm/10kHz) -10.70 -3.68 -11.35

Table 19 - Power Spectral Density

FCC 47 CER 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.

Industry Canada 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

Main - MCS0 and HT20 (SISO)

Data Rate:MCSO0

Power Spectral Density (dBm)
Antenna Port

2412 MHz 2437 MHz 2462 MHz

Conducted PSD Core 0

(dBm/10kHz) -10.35 -3.97 -11.45

Table 20 - Power Spectral Density

FCC 47 CER 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.

Industry Canada RSS-247, Limit Clause 5.2(b)

The transmitter power spectral density conducted from the transmitter to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission
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Main - MCS0, HT20 (2 Tx TXBF)

Antenna Port 2412 MHz 2437 MHz 2462 MHz

Conducted PSD Core 0 (dBm/30kHz) -9.47 -0.31 -7.49

Conducted PSD Core 2 (dBm/30kHz) -9.38 -0.28 -7.25

Duty Cycle Correction (dB) 0.68 0.68 0.68

0.68 -5.73 3.40 -3.68
Table 21

For TxBF modes the average rather than peak PSD was measured. The duty cycle of the TxBF
modes was < 98 %. Therefore a duty cycle correction was applied to the raw results of the
individual cores to give the final result above in accordance with ANSI C63.10 AVGPSD-2.

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.

Industry Canada 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

Main - 1 Mbps (CDD)and b (MIMO) 3Tx

Data Rate:1 Mbps

Power Spectral Density (dBm)

Antenna Port

2412 MHz 2437 MHz 2462 MHz
Conducted Total PSD
(dBm/10kHz) -2.30 2.52 3.62
Conducted PSD Core 0
(dBm/10kHz) -6.33 -2.45 -8.23
Conducted PSD Core 1
(dBm/10kHz2) -7.55 2.12 8.62
Conducted PSD Core 2
(dBm/10kHz) -7.43 -2.20 -8.32

Table 22 - Power Spectral Density

FCC 47 CER 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.

Industry Canada RSS-247, Limit Clause 5.2(b)

The transmitter power spectral density conducted from the transmitter to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission
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Main - 1 Mbps (CDD) and b (MIMQO) 2Tx

Data Rate:1 Mbps

Power Spectral Density (dBm)

Antenna Port

2412 MHz 2437 MHz 2462 MHz
Conducted Total PSD
(dBm/10kHz) -3.47 0.94 -4.94
Conducted PSD Core 0
(dBM/10KH2) -6.70 -2.02 -8.14
Conducted PSD Core 2
(dBm/10kHz) -6.27 -2.12 -7.77

Table 23 - Power Spectral Density

FCC 47 CER 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.

Industry Canada 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

Main - MCS0 and HT20 (CDD) 2Tx

Data Rate: MCSO

Power Spectral Density (dBm)

Antenna Port

2412 MHz 2437 MHz 2462 MHz
Conducted Total PSD
(dBm/10kHz) -8.65 0.45 -6.45
Conducted PSD Core 0
(dBm/10kHz) -13.41 -4.26 -11.36
Conducted PSD Core 2
(dBm/10kHz) -13.31 -4.46 -11.12

Table 24 - Power Spectral Density

FCC 47 CER 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.

Industry Canada RSS-247, Limit Clause 5.2(b)

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

Main - MCSO and HT20 (CDD) 3Tx

Data Rate: MCSO

Power Spectral Density (dBm)

Antenna Port

2412 MHz 2437 MHz 2462 MHz
Conducted Total PSD
(dBm/10kHz) -8.65 0.45 -6.45
Conducted PSD Core 0
(dBM/10KH2) -13.41 -4.26 -11.36
Conducted PSD Core 1
(dBm/10kHz) -13.54 -4.26 -11.20
Conducted PSD Core 2
(dBm/10kHz) -13.31 -4.46 -11.21

Table 25 - Power Spectral Density
For TXBF modes the average rather than peak PSD was measured. The duty cycle of the TxBF
modes was < 98 %. Therefore a duty cycle correction was applied to the raw results of the
individual cores to give the final result above in accordance with ANSI C63.10 AVGPSD-2.

FCC 47 CER 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.

Industry Canada RSS-247, Limit Clause 5.2(b)

The transmitter power spectral density conducted from the transmitter to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission
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Main - MCSO0, HT20 (3 Tx and TXBF)

Antenna Port 2412 MHz 2437 MHz 2462 MHz

&j%nnif;(t)iazF;SD Core 0 9.37 0.10 -7.33

gj%nn?;gthHF;fD Core 1 -9.40 -0.57 -7.81

ety "

Duty Cycle Correction (dB) 0.68 0.68 0.68

gj%nrgfgéiag)otal PSD Result 3.08 5.42 213
Table 26

For TXxBF modes the average rather than peak PSD was measured. The duty cycle of the TxBF
modes was < 98 %. Therefore a duty cycle correction was applied to the raw results of the
individual cores to give the final result above in accordance with ANSI C63.10 AVGPSD-2.

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

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

Industry Canada 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

Aux - b (SISO)

Data Rate:1 Mbps

Power Spectral Density (dBm)

Antenna Port

2412 MHz 2437 MHz 2462 MHz
Conducted PSD Aux
(dBm/10kHz) -6.30 -2.06 -7.58

Table 27 - Power Spectral Density

FCC 47 CER 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.

Industry Canada RSS-247, Limit Clause 5.2(b)

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

Aux - g (SISO

Data Rate:6 Mbps

Power Spectral Density (dBm)

Antenna Port

2412 MHz 2437 MHz 2462 MHz
Conducted PSD Aux
(dBm/10kHz) -14.43 -7.23 -14.28

Table 28 - Power Spectral Density

FCC 47 CER 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.

Industry Canada 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

Aux - HT20 (SISO)

Data Rate:MCSO0

Power Spectral Density (dBm)

Antenna Port

2412 MHz 2437 MHz 2462 MHz
Conducted PSD Aux
(dBm/10kHz) -14.61 -7.51 -17.78

Table 29 - Power Spectral Density

FCC 47 CER 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.

Industry Canada RSS-247, Limit Clause 5.2(b)

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

This test was carried out in RF Laboratory 3.

Product Service

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
20dB/2W Attenuator Narda 4772-20 462 - O/P Mon
Rubidium Standard Rohde & Schwarz XSRM 1316 6 20-Oct-2018
Mains Voltage Monitor TUV SUD Product Service | MVM1 1378 12 17-Apr-2019
g&t}lﬁrﬁfr)“ SMA(m) - Reynolds 262-0248-3000 2402 |12 19-Sep-2018
Hygrometer Rotronic Al 2138 12 21-Feb-2019
Termination (50ohm, 1W) | Suhner 50o0hm 1W 3080 12 18-Jul-2019
Attenuator (30dB/50W) Aeroflex / Weinschel 47-30-34 3164 - O/P Mon
Network Analyser Rohde & Schwarz ZVA 40 3548 12 02-Oct-2018
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 06-Mar-2019
Frequency Standard Spectracom gjggrgesgf ¢ 1200- 4393 6 20-Oct-2018
2 metre SMA Cable IW Microwave §E§'1806LC—788' 4829 12 24-Jan-2018
EXA Keysight Technologies N9010B 4969 12 21-Dec-2018
Directional Coupler Hewlett Packard 11692D 451 - O/P Mon
Attenuator (20dB, 2W) Pasternack PE7004-20 2943 12 18-Jul-2019
Attenuator (20dB, 150W) Narda 769-20 3367 12 17-Jul-2019
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Oct-2018
'3.5mm' - '3.5mm' RF Rhophase 3PS-1803-2000- 3702 12 9-Feb-2019
Cable (2m) 3PS
DC - 12.4 GHz 10dB Suhner 6810.17.A 3965 12 18-Jul-2019
Attenuator
Calibration Unit Rohde & Schwarz ZV-754 4368 12 6-Mar-2019
PXA Signal Analyser Keysight Technologies N9030A 4653 12 5-Feb-2019
Power splitter - 4 port Mini-Circuits ZN4PD1-63-S+ 4744 12 14-Sep-2018

Table 30
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2.3 Emission Bandwidth
231 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(2)
Industry Canada RSS-247, 5.2
Industry Canada RSS-GEN, 6.6

2.3.2 Equipment Under Test and Modification State

A1993, S/N: CO7WROOKK2T5 - Modification State 0
A1993, S/N: CO7WTO003K2V0 - Modification State O

233 Date of Test

31-July-2018 to 07-Sep-2018
234 Test Method

This test was performed in accordance with ANSI C63.10, clause 11.8.2
235 Environmental Conditions

Ambient Temperature  24.4 °Cto 22.2 °C
Relative Humidity 48.3 % t0 39.5 %
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Product Service

2.3.6 Test Results
Main - 1 Mbps, b (SISO)
Data Rate: 1 Mbps
Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz)
2412 8.545 10.333
2437 8.070 11.303
2462 8.081 10.332
Table 31
Spectrum Analyzer 1 Spectrum Analyzer 2
Sewept sa OE:cupied me y + 3 Froqueny
Input: RF Input Z: 50 Q Atten: 8 dB Trig: Free R Center Freq: 2.412000000 GHz
KEYSIGHT (r:]glljjpling: AC ggrLTleclions: Off Preeanmp: off Gna%e: (r)e; . A\Tgll?lgldr:fgﬂ/m Center Frequency Settings
Freq Ref: Ext (S) #IF Gain: Low Radio Std: None 2.412000000 GHz
NFE: Adaptive
Span
Ref Lvl Offset 22.00 dB 40.000 MHz
Ref Value 30.00 dBm
CF Step
4.000000 MHz
Auto
Man
Freq Offset
OHz
Center 2.412 GHz #Video BW 300.00 kHz* Span 40 MHz,
#Res BW 100.00 kHz #Sweep 10.0 ms (2001 pts)
2 Metrics
Occupied Bandwidth
10.333 MHz Total Power 26.1dBm
Transmit Freq Eror 24217 kHz % of OBW Power 99.00 %
X dB Bandwidth 8.545 MHz xdB -6.00 dB
] Aug 01, 2018 00w
=. q P . ? 3:46:00AM ':: L‘ﬂ BN
Figure 1 - 2412 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth
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Swept SA Occupied BW
KEYSIGHT !nput: RF Input Z: 50 Q Atten: 8 dB Trig: Free Run Center Freq: 2 437000000 GHz

Coupling: AC Corrections: Off  Preamp: Off Gate: Off Avg|Hold:=50/50 Center Frequency Settings
) Align: Auto Freq Ref: Ext (S) #F Gain: Low  Radio Std: None 2.437000000 GHz
NFE: Adaptive

Frequency v |- -

s

Spectrum Analyzer 1 Spectrum Analyzer 2 + Q !

Span
Ref Lvl Offset 22.00 dB 40.000 MHz
Ref Value 30.00 dBm
CF Step

4.000000 MHz

Auto
Man

Center 2.437 GHz #Video BW 300.00 kHz* Span 40 MHz,
#Res BW 100.00 kHz #Sweep 10.0 ms (2001 pts)
2 Metrics

Occupied Bandwidth
11.303 MHz Total Power 29.8dBm

Transmit Freq Error -157.25 kHz % of OBW Power 99.00%
x dB Bandwidth 8.070 MHz xdB -6.00 dB

Aug 01, 2018 i
RIE R 4

Figure 2 - 2437 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth

My
Frequency v |- -

e

Spectrum Analyzer 1 Spectrum Analyzer 2 + ﬁ
Swept SA Occupied BW

KEYSIGHT !nput: RF Input Z: 50 Atten: 8 dB Trig: Free Run Center Freq: 2.462000000 GHz
Coupling: AC Corrections: Off  Preamp: Off Gate: Off Avg|Hold:>50/50 Center Frequency Settings
Align: Auto Freq Ref: Ext (S) #IF Gain: Low Radio Std: None 0000 GHz

NFE: Adaptive
Span
Ref Lvl Offset 22.00 dB 40.000 MHz
Ref Value 30.00 dBm
CF Step

4.000000 MHz

Auto
Man

Center 2.462 GHz #Video BW 300.00 kHz* Span 40 MHz
#Res BW 100.00 kHz #Sweep 10.0 ms (2001 pts)
2 Metrics

Occupied Bandwidth
10.332 MHz Total Power 23.6dBm

Transmit Freq Eror -47.961 kHz % of OBW Power 99.00 %
x dB Bandwidth 8.081 MHz xdB -6.00dB

Aug 01,2018 A\
R ? o Sl

Figure 3 - 2462 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth

FCC 47 CER Part 15, Limit Clause 15.247(a)(2) and Industry Canada RSS-247, Clause 5.2(a)

The minimum 6 dB Bandwidth shall be at least 500 kHz.
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Main - 6 Mbps, g (SISO)

Data Rate: 6 Mbps

Product Service

Frequency (MHz)

6 dB Bandwidth (MHz)

99% Occupied Bandwidth (MHz)

Spectrum Analyzer 1
Swept SA

KEYSIGHT Igpul:I RF ©
oupling
(:J Align: Auto

Spectrum Analyzer 2
Occupied BW
Input Z: 50 Q
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Aiten: 8 dB
Preamp: Off

| +

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

Ref Lv| Offset 22.00 dB
Ref Value 30.00 dBm

Center 2.412 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
16.325 MHz

Transmit Freq Error
x dB Bandwidth

-8.318 kHz
15.11 MHz

Aug 01, 2018
3.57:23AM

f9~M?

#Video BW 300.00 kHz*

Total Power

% of OBW Power

xdB

Center Freq: 2.412000000 GHz
Avg[Hold:>50/50
Radio Std: None

Span 40 MHz
#Sweep 10.0 ms (2001 pts)

22.9dBm

99.00 %
-6.00dB

Fu( e
'::L‘ﬂDD (&Y

2412 15.110 16.325

2437 15.060 16.438

2462 15.080 16.299
Table 32

G

Center Frequency Settings
2.412000000 GHz

Span
40.000 MHz

Frequency

CF Step
4.000000 MHz

Auto
Man

Figure 4 - 2412 MHz - 6 dB Bandwidth and 99% Occupied Bandwidth
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Spectrum Analyzer 1
Swept SA

KEYSIGHT nput RF
]

Spectrum Analyzer 2
Occupied BW
Input Z: 50 Q
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

+

Atten: 8 dB
Preamp: Off

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

Coupling: AC

Ref Lvl Offset 22.00 dB
Ref Value 30.00 dBm

Center 2.437 GHz
#Res BW 100.00 kHz

2 Metrics

#Video BW 300.00 kHz*

Occupied Bandwidth
16.438 MHz

Transmit Freq Error
X dB Bandwidth

Total Power

-40.936 kHz

15.06 MHz xdB

Aug 01, 2018
4.01:30AM

*:O~A?

% of OBW Power

Center Freq: 2437000000 GHz
Avg|Hold:=50/50
Radio Std: None

Span 40 MHz,
#Sweep 10.0 ms (2001 pts)

28.8dBm

99.00 %
-6.00 dB

OO %
'I:L‘QDD A

Product Service

sy
Q Frequency v Prs

Center Frequency
2.437000000 GHz

Span
40.000 MHz

Settings

CF Step
4.000000 MHz

Auto
Man

Figure 5 - 2437 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
Coupling: AC
Align: Auto

Spectrum Analyzer 2
Occupied BW

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

+

Atten: 8 dB
Preamp: Off

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

Ref Lvl Offset 22.00 dB
Ref Value 30.00 dBm

Center 2.462 GHz
#Res BW 100.00 kHz

2 Metrics

#Video BW 300.00 kHz*

Occupied Bandwidth
16.299 MHz

Transmit Freq Eror
x dB Bandwidth

Total Power

% of OBW Power
xdB

-28.833 kHz
15.08 MHz

Aug 01, 2018
4.04:48 AM

a9~ l?

Genter Freq: 2 462000000 GHz
Avg|Hold:>50/50
Radio Std: None

Span 40 MHz
#Sweep 10.0 ms (2001 pts)

21.7dBm

99.00 %
-6.00dB

ogf (% ”
U0 ¥

gHjL)

sy

Center Frequency
0000 GHz

Span

40.000 MHz

CF Step

4.000000 MHz

Auto
Man

Frequency v

e

Settings

Figure 6 - 2462 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth

FCC 47 CER Part 15, Limit Clause 15.247(a)(2) and Industry Canada RSS-247, Clause 5.2(a)

The minimum 6 dB Bandwidth shall be at least 500 kHz.
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Main - MCS0 and HT20 (SISO)

Data Rate: MCSO

Product Service

Frequency (MHz)

6 dB Bandwidth (MHz)

99% Occupied Bandwidth (MHz)

Spectrum Analyzer 1
Swept SA

KEYSIGHT Igpul:I RF ©
oupling
(:J Align: Auto

Spectrum Analyzer 2
Occupied BW
Input Z: 50 Q
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Aiten: 8 dB
Preamp: Off

| +

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

Ref Lv| Offset 22.00 dB
Ref Value 30.00 dBm

Center 2.412 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
17514 MHz

Transmit Freq Error
x dB Bandwidth

-14.684 kHz
15.08 MHz

Aug 01, 2018
4.09:59AM

f9~M?

#Video BW 300.00 kHz*

Total Power

% of OBW Power

xdB

Center Freq: 2.412000000 GHz
Avg[Hold:>50/50
Radio Std: None

Span 40 MHz
#Sweep 10.0 ms (2001 pts)

22.7dBm

99.00 %
-6.00dB

Fu( e
'::L‘ﬂDD (&Y

2412 15.080 17.514

2437 15.020 17.609

2462 15.040 17.488
Table 33

G

Center Frequency Settings
2.412000000 GHz

Span
40.000 MHz

Frequency

CF Step
4.000000 MHz

Auto
Man

Figure 7 - 2412 MHz - 6 dB Bandwidth and 99% Occupied Bandwidth
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Spectrum Analyzer 1
Swept SA

KEYSIGHT nput RF
]

Spectrum Analyzer 2
Occupied BW
Input Z: 50 Q
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

+

Atten: 8 dB
Preamp: Off

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

Coupling: AC

Ref Lvl Offset 22.00 dB
Ref Value 30.00 dBm

Center 2.437 GHz
#Res BW 100.00 kHz

2 Metrics

#Video BW 300.00 kHz*

Occupied Bandwidth
17.609 MHz

Transmit Freq Error
X dB Bandwidth

Total Power

-44.000 kHz

15.02 MHz xdB

Aug 01, 2018
4:14:36 AM

*:O~A?

% of OBW Power

Center Freq: 2437000000 GHz
Avg|Hold:=50/50
Radio Std: None

Span 40 MHz,
#Sweep 10.0 ms (2001 pts)

29.2dBm

99.00 %
-6.00 dB

OO %
'I:L‘QDD A

Product Service

sy
Q Frequency v Prs

Center Frequency
2.437000000 GHz

Span
40.000 MHz

Settings

CF Step
4.000000 MHz

Auto
Man

Figure 8 - 2437 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
Coupling: AC
Align: Auto

Spectrum Analyzer 2
Occupied BW

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

+

Atten: 8 dB
Preamp: Off

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

Ref Lvl Offset 22.00 dB
Ref Value 30.00 dBm

Center 2.462 GHz
#Res BW 100.00 kHz

2 Metrics

#Video BW 300.00 kHz*

Occupied Bandwidth
17.488 MHz

Transmit Freq Eror
x dB Bandwidth

Total Power

% of OBW Power
xdB

-36.986 kHz
15.04 MHz

Aug 01, 2018
4:19:18AM

a9~ l?

Genter Freq: 2 462000000 GHz
Avg|Hold:>50/50
Radio Std: None

Span 40 MHz
#Sweep 10.0 ms (2001 pts)

21.8dBm

99.00 %
-6.00dB

ogf (% ”
U0 ¥

gHjL)

sy

Center Frequency
0000 GHz

Span

40.000 MHz

CF Step

4.000000 MHz

Auto
Man

Frequency v

e

Settings

Figure 9 - 2462 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth

FCC 47 CER Part 15, Limit Clause 15.247(a)(2) and Industry Canada RSS-247, Clause 5.2(a)

The minimum 6 dB Bandwidth shall be at least 500 kHz.
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Main - MCSO0, HT20 (2 Tx TXBF)

Product Service

Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz)
2412 15.18 17.518
2437 15.18 17.777
2462 15.18 17.521
Table 34

s Keysight Spectrum Analyzer - Swept SA

==

RL RF 500 DC SENSE:INT| SOURCE OFF

08:54:29 PM Aug 2018

Center Freq 2.412000000 GHz
NFE

PNO: Fast (G0 Trig: Free Run
IFGain:Low Atten: 8 dB

Ref Offset 33.9 dB
Ref 30.00 dBm

#VBW 300 kHz

Sweep (#Swp) 2.267 ms (1001 pts)

Figure 10 - 2412 MHz - 6 dB Bandwidth
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Product Service

o Keysight Spectrum Analyzer - Occupied BW ===
RL | RF 500 DC | SENSE:INT| SOURCE OFF ALIGN AUTO 07:46:22 PM Sep 10,2018

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None

Trig: Free Run Avg|Hold:>1/1

#FGain:Low #Atten: 8 dB Radio Device: BTS

Center 2.412 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 21.5 dBm
17.518 MHz

Transmit Freq Error 63.704 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.36 MHz x dB -26.00 dB

MSG STATUS

Figure 11 - 2412 MHz - 99% Occupied Bandwidth

s Keysight Spectrum Analyzer - Swept SA =
RL | RF 500 DC | SENSE:INT| SOURCE OFF ALTGN AUTO | 08:57:11 PM
Center Freq 2.437000000 GHz } #Avg Type: RMS

PNO: Fast 0  Trig: FreeRun

IFGain:Low Atten: 18 dB

Ref Offset 33.9 dB
EggdBldiv Ref 40.00 dBm

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

IMSG STATUS

Figure 12 - 2437 MHz — 6 dB Bandwidth
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Product Service

o Keysight Spectrum Analyzer - Occupied BW ===
RL | RF 500 DC | SENSE:INT| SOURCE OFF ALIGN AUTO 07:48:33PM Sep 10,2018

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None

Trig: Free Run Avg|Hold:>1/1

#FGain:Low #Atten: 18 dB Radio Device: BTS

Center 2.437 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 30.3 dBm
17.777 MHz

Transmit Freq Error 36.961 kHz % of OBW Power 99.00 %
x dB Bandwidth 21.72 MHz x dB -26.00 dB

MSG STATUS

Figure 13 - 2437 MHz — 99% Occupied Bandwidth

s Keysight Spectrum Analyzer - Swept SA =
RL | RF 500 DC | SENSE:INT| SOURCE OFF ALTGN AUTO | 10:38:36 PM
Center Freq 2.462000000 GHz } #Avg Type: RMS

PNO: Fast 0  Trig: FreeRun

IFGain:Low Atten: 8 dB

Ref Offset 33.9 dB
EggdBldiv Ref 30.00 dBm

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

IMSG STATUS

Figure 14 - 2462 MHz — 6 dB Bandwidth
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Product Service

. Keysight Spectrum Analyzer - Occupied BW

==

RL { RF DC { SENSE:INT| SOURCE OFF ALIGN AUTO

07:52:33PM Sep 10, 2018

Center req 2.462000000 GHz Center Freq: 2.462000000 GHz
—— Trig: FreeRun Avg|Hold:>1/1

#FGain:Low #Atten: 8 dB

Center 2.462 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 24.7 dBm
17.521 MHz

Transmit Freq Error 25.401 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.09 MHz x dB -26.00 dB

MSG STATUS

Radio Std: None

Radio Device: BTS

Figure 15 - 2462 MHz — 99% Occupied Bandwidth

FCC 47 CER Part 15, Limit Clause 15.247(a)(2) and Industry Canada RSS-247, Clause 5.2(a)

The minimum 6 dB Bandwidth shall be at least 500 kHz.
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Main - MCSO0, HT20 (3 Tx TXBF)

Product Service

Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz)
2412 15.24 17.549
2437 15.54 17.711
2462 15.24 17.536
Table 35

s Keysight Spectrum Analyzer - Swept SA

==

RL RF 500 DC SENSE:INT| SOURCE OFF ALIGN AUTO |

10:31:51 PM Aug 16, 2018

Center Freq 2.412000000 GHz #hvg Type: RIS
NFE

PNO: Fast (G0 Trig: Free Run
IFGain:Low Atten: 8 dB

4

Ref Offset 33.9 dB
Ref 30.00 dBm

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

’
:

i
[ Dtz =ty

IMSG STATUS

Figure 16 - 2412 MHz — 6 dB Bandwidth
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Product Service

o Keysight Spectrum Analyzer - Occupied BW ===
RL | RF 500 DC | SENSE:INT| SOURCE OFF ALIGN AUTO 07:47:26 PM Sep 10,2018
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>1/1

#FGain:Low #Atten: 8 dB Radio Device: BTS

Center 2.412 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 21.1 dBm

17.549 MHz

Transmit Freq Error 52.102 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.45 MHz x dB -26.00 dB

STATUS

Figure 17 - 2412 MHz - 99% Occupied Bandwidth

s Keysight Spectrum Analyzer - Swept SA =
RL | RF 500 DC | SENSE:INT| SOURCE OFF ALTGN AUTO | 10:34:34 PM
Center Freq 2.437000000 GHz } #Avg Type: RMS

PNO: Fast 0  Trig: FreeRun

IFGain:Low Atten: 18 dB

Ref Offset 33.9 dB
109dBldw Ref 40.00 dBm

w1 A
-'M---‘

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

STATUS

Figure 18 - 2437 MHz — 6 dB Bandwidth
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Product Service

o Keysight Spectrum Analyzer - Occupied BW ===
RL | RF 500 DC | SENSE:INT| SOURCE OFF ALIGN AUTO 07:49:36 PM Sep 10,2018

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None

Trig: Free Run Avg|Hold:>1/1

#FGain:Low #Atten: 18 dB Radio Device: BTS

Center 2.437 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 30.3 dBm
17.711 MHz

Transmit Freq Error 35.286 kHz % of OBW Power 99.00 %
x dB Bandwidth 22.73 MHz x dB -26.00 dB

MSG STATUS

Figure 19 - 2437 MHz - 99% Occupied Bandwidth

s Keysight Spectrum Analyzer - Swept SA =
RL | RF 500 DC | SENSE:INT| SOURCE OFF ALTGN AUTO | 09:03:55 PM
Center Freq 2.462000000 GHz } #Avg Type: RMS

PNO: Fast 0  Trig: FreeRun

IFGain:Low Atten: 8 dB

Ref Offset 33.9 dB
EggdBldiv Ref 30.00 dBm

-400

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

IMSG STATUS

Figure 20 - 2462 MHz — 6 dB Bandwidth
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Product Service

. Keysight Spectrum Analyzer - Occupied BW

==

RL { RF DC { SENSE:INT| SOURCE OFF ALIGN AUTO

08:04:58 PM Sep 10, 2018

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz
—— Trig: FreeRun Avg|Hold:>1/1

#FGain:Low #Atten: 8 dB

Center 2.462 GHz
#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 23.4 dBm
17.536 MHz

Transmit Freq Error 16.403 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.38 MHz x dB -26.00 dB

MSG STATUS

Radio Std: None

Radio Device: BTS

Figure 21 - 2462 MHz — 99% Occupied Bandwidth

FCC 47 CER Part 15, Limit Clause 15.247(a)(2) and Industry Canada RSS-247, Clause 5.2(a)

The minimum 6 dB Bandwidth shall be at least 500 kHz.
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Aux - b (SISO)

Data Rate: 1 Mbps

Product Service

Frequency (MHz) 6 dB Bandwidth (MHz) 99% Occupied Bandwidth (MHz)
2412 8.542 10.555
2437 8.080 11.710
2462 8.557 10.832
Table 36

Spectrum Analyzer 1
Swept SA

KEYSIGHT Igpul:IRF ©
oupling
(:J Align” Auto

Spectrum Analyzer 2 o +
Occupied BW
Input Z: 50 @
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Aten: 8 dB
Preamp: Off

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

Ref Lv| Offset 22.00 dB
Ref Value 30.00 dBm

Center 2412 GHz #Video BW 300.00 kHz*

#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth

10.555 MHz Total Power

21.342 kHz % of OBW Power
8.542 MHz xdB

Transmit Freq Error
x dB Bandwidth

Aug 01,2018
4:26:08 AM

RIS

Center Freq: 2.412000000 GHz
Avg|Hold:>50/50
Radio Std: None

Span
40,000 MHz
CF Step

4.000000 MHz

Auto
Man

#Sweep 10.0 ms (2001 pts)

25.8 dBm

99.00 %
-6.00dB

|00
'::L‘QEIEI

Figure 22 - 2412 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth
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Spectrum Analyzer 1

Spectrum Analyzer 2 +
Swept SA

Occupied BW
Input Z: 50 Q
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 8 dB
Preamp: Off

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

KEYSIGHT Input RF
Goupling: AC
Align: Auto

Ref Lv| Offset 22.00 dB
Ref Value 30.00 dBm

#Video BW 300.00 kHz*

2 Metrics

Occupied Bandwidth

11.710 MHz Total Power

8.439 kHz % of OBW Power
8.080 MHz xdB

Transmit Freq Error
x dB Bandwidth

elEHEE

Center Freq: 2.437000000 GHz
Avg|Hold:>50/50
Radio Std: None

Product Service

Al
ﬁ Frequency v |- 3

Center Frequency Setings
2.437000000 GHz

Span

40.000 MHz

CF Step

4.000000 MHz

Auto
Man

#Sweep 10.0 ms (2001 pts)

294 dBm

99.00 %
-6.00dB

N |00 x”
'I:L‘QDD [

Figure 23 - 2437 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth

Spectrum Analyzer 1

Swept SA

KEYSIGHT Input RF
Coupling: AC
Align: Auto

Spectrum Analyzer 2 o +
Occupied BW
Input Z: 50 Q
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 8 dB
Preamp: Off

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

Ref Lv| Offset 22.00 dB
Ref Value 30.00 dBm

Center 2.462 GHz
#Res BW 100.00 kHz

#Video BW 300.00 kHz*

2 Metrics

Occupied Bandwidth

10.832 MHz Total Power

-150.08 kHz % of OBW Power
8.557 MHz xdB

Transmit Freq Error
x dB Bandwidth

TREEEE

Center Freq: 2.462000000 GHz
Avg|Hold:»50/50
Radio Std: None

ﬁ Frequency v |- :5

Center Frequency Setings
62000000 GHz

Span

40.000 MHz

CF Step

4.000000 MHz

Auto
Man

Span 40 MHz
#Sweep 10.0 ms (2001 pts)

23.7dBm

99.00 %
-6.00dB

N 000 x”
'::L‘QEID KX

Figure 24 - 2462 MHz - 6 dB Bandwidth and 99% Occupied Bandwidth

FCC 47 CER Part 15, Limit Clause 15.247(a)(2) and Industry Canada RSS-247, Clause 5.2(a)

The minimum 6 dB Bandwidth shall be at least 500 kHz.
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Aux - g (SISO

Data Rate: 6 Mbps

Product Service

Frequency (MHz)

6 dB Bandwidth (MHz)

99% Occupied Bandwidth (MHz)

Spectrum Analyzer 1 Spectrum Analyzer 2
Swept SA Occupied BW
KEYSIGHT !nput: RF Input Z: 50 Q
Coupling: AC Corrections: Off
(:J Align: Auto Freq Ref: Ext (S)
NFE: Adaptive

| +

Atten: 8 dB Trig: Free Run
Preamp: Off Gate: Off

#IF Gain: Low

Ref Lv| Offset 22.00 dB
Ref Value 30.00 dBm

Center 2.412 GHz #Video BW 300.00 kHz*

#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
16.455 MHz

Transmit Freq Error -14.072 kHz
x dB Bandwidth 15.42 MHz

Aug 01, 2018
RO M ?

Total Power

% of OBW Power
xdB

Center Freq: 2.412000000 GHz
Avg[Hold:>50/50
Radio Std: None

Span 40 MHz
#Sweep 10.0 ms (2001 pts)

19.3dBm

99.00 %
-6.00dB

Fu( e
'::L‘ﬂDD (&Y

2412 15.42 16.455

2437 16.34 16.541

2462 16.37 16.471
Table 37

ﬁ Frequency

Center Frequency Settings
2.412000000 GHz

Span
40.000 MHz

CF Step
4.000000 MHz

Auto
Man

Figure 25 - 2412 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth
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Product Service

Swept SA Occupied BW
KEYSIGHT !nput: RF Input Z: 50 Q Atten: 8 dB Trig: Free Run Center Freq: 2 437000000 GHz

Coupling: AC Corrections: Off  Preamp: Off Gate: Off Avg|Hold:=50/50 Center Frequency Settings
™~ Freq Ref: Ext (S) #IF Gain: Low  Radio Std: None 2.437000000 GHz

NFE: Adaptive

Frequency v |- -

s

Spectrum Analyzer 1 Spectrum Analyzer 2 + Q !

Span
Ref Lvl Offset 22.00 dB 40.000 MHz
Ref Value 30.00 dBm
CF Step

4.000000 MHz

Auto
Man

Center 2.437 GHz #Video BW 300.00 kHz* Span 40 MHz,
#Res BW 100.00 kHz #Sweep 10.0 ms (2001 pts)
2 Metrics

Occupied Bandwidth
16.541 MHz Total Power 26.7dBm

Transmit Freq Error -15.599 kHz % of OBW Power 99.00%
x dB Bandwidth 16.34 MHz xdB -6.00 dB

Aug01, 2018 w1
== Rl ? 4333 o E‘E %% KX

Figure 26 - 2437 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth

My
Frequency v |- -

e

Spectrum Analyzer 1 Spectrum Analyzer 2 + ﬁ
Swept SA Occupied BW

KEYSIGHT !nput: RF Input Z: 50 Atten: 8 dB Trig: Free Run Center Freq: 2.462000000 GHz
Coupling: AC Corrections: Off  Preamp: Off Gate: Off Avg|Hold:>50/50 Center Frequency Settings
Align: Auto Freq Ref: Ext (S) #IF Gain: Low Radio Std: None 0000 GHz

NFE: Adaptive
Span
Ref Lvl Offset 22.00 dB 40.000 MHz
Ref Value 30.00 dBm
CF Step

4.000000 MHz

Auto
Man

Center 2.462 GHz #Video BW 300.00 kHz* Span 40 MHz
#Res BW 100.00 kHz #Sweep 10.0 ms (2001 pts)
2 Metrics

Occupied Bandwidth
16.471 MHz Total Power 18.7 dBm

Transmit Freq Eror -35.750 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.37 MHz xdB -6.00dB

Aug 01,2018 A\
RO M ? Sl

Figure 27 - 2462 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth

FCC 47 CER Part 15, Limit Clause 15.247(a)(2) and Industry Canada RSS-247, Clause 5.2(a)

The minimum 6 dB Bandwidth shall be at least 500 kHz.
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Aux - HT20 (SISO)

Data Rate: MCSO

Product Service

Frequency (MHz)

6 dB Bandwidth (MHz)

99% Occupied Bandwidth (MHz)

Spectrum Analyzer 1 Spectrum Analyzer 2
Swept SA Occupied BW
KEYSIGHT !nput: RF Input Z: 50 Q
Coupling: AC Corrections: Off
(:J Align: Auto Freq Ref: Ext (S)
NFE: Adaptive

| +

Atten: 8 dB Trig: Free Run
Preamp: Off Gate: Off

#IF Gain: Low

Ref Lv| Offset 22.00 dB
Ref Value 30.00 dBm

Center 2.412 GHz #Video BW 300.00 kHz*

#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
17.674 MHz

Transmit Freq Error -9.331 kHz
x dB Bandwidth 17.59 MHz

Aug 01, 2018
RO M ?

Total Power

% of OBW Power
xdB

Center Freq: 2.412000000 GHz
Avg[Hold:>50/50
Radio Std: None

Span 40 MHz
#Sweep 10.0 ms (2001 pts)

19.6 dBm

99.00 %
-6.00dB

Fu( e
'::L‘ﬂDD (&Y

2412 17.59 17.674

2437 17.59 17.758

2462 17.60 17.684
Table 38

ﬁ Frequency

Center Frequency Settings
2.412000000 GHz

Span
40.000 MHz

CF Step
4.000000 MHz

Auto
Man

Figure 28 - 2412 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth
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Product Service

Spectrum Analyzer 1

Spectrum Analyzer 2 + N
Swept SA

Occupied BW HELE
Input Z: 50 Q
Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Atten: 8 dB
Preamp: Off

KEYSIGHT nput RF
]

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

Center Freq: 2437000000 GHz
Avg|Hold:=50/50
Radio Std: None

Center Frequency
2.437000000 GHz

Coupling: AC Settings

Ref Lvl Offset 22.00 dB
Ref Value 30.00 dBm
4.000000 MHz

Auto
Man

Center 2.437 GHz
#Res BW 100.00 kHz

2 Metrics

#Video BW 300.00 kHz* Span 40 MHz

#Sweep 10.0 ms (2001 pts)

Occupied Bandwidth

17.758 MHz Total Power

% of OBW Power
xdB

26.9dBm

99.00 %
-6.00 dB

-12.098 kHz
17.59 MHz

Transmit Freq Error
X dB Bandwidth

Aug 01, 2018
4:40:21AM

*:O~A?

OO %
'I:L‘QDD A

Figure 29 - 2437 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF
Coupling: AC
Align: Auto

Center 2.462 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth

Spectrum Analyzer 2 +
Occupied BW

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

Atten: 8 dB
Preamp: Off

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

Ref Lvl Offset 22.00 dB
Ref Value 30.00 dBm

#Video BW 300.00 kHz*

17.684 MHz

Transmit Freq Eror

X dB Bandwidth

a9~ l?

-31.696 kHz
17.60 MHz

Aug 01, 2018
4:43:28AM

Total Power

% of OBW Power
xdB

Genter Freq: 2 462000000 GHz
Avg|Hold:>50/50
Radio Std: None

Span 40 MHz
#Sweep 10.0 ms (2001 pts)

16.5dBm

99.00 %
-6.00dB

ogf (% ”
U0 ¥

gHjL)

ﬁ Frequency v { ::,

Center Frequency Settings
0000 GHz

Span

40.000 MHz

CF Step

4.000000 MHz

Auto
Man

Figure 30 - 2462 MHz — 6 dB Bandwidth and 99% Occupied Bandwidth

FCC 47 CER Part 15, Limit Clause 15.247(a)(2) and Industry Canada RSS-247, Clause 5.2(a)

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

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 3 and RF Laboratory 1.

Product Service

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
20dB/2W Attenuator Narda 4772-20 462 - O/P Mon
Mains Voltage Monitor TUV SUD Product Service | MVM1 1378 12 17-Apr-2019
g,ﬂ?&?? SMA(m) - Reynolds 262-0248-3000 2402 |12 19-Sep-2018
Hygrometer Rotronic 1-1000 2891 12 30-Aug-2018
Network Analyser Rohde & Schwarz ZVA 40 3548 12 02-Oct-2018
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 06-Mar-2019
Frequency Standard Spectracom gjggrggg; ¢ 1200- 4393 6 20-Oct-2018
EXA Keysight Technologies N9010B 4969 12 21-Dec-2018
Directional Coupler Hewlett Packard 11692D 451 - O/P Mon
Attenuator (20dB, 2W) Pasternack PE7004-20 2943 12 18-Jul-2019
Attenuator (20dB, 150W) | Narda 769-20 3367 12 17-Jul-2019
Network Analyser Rohde & Schwarz ZVA 40 3548 12 2-Oct-2018
'3.5mm' - '3.5mm' RF Rhophase 3PS-1803-2000- 3702 12 9-Feb-2019
Cable (2m) 3PS
DC - 12.4 GHz 10 dB Suhner 6810.17.A 3965 12 18-Jul-2019
Attenuator
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 6-Mar-2019
PXA Signal Analyser Keysight Technologies N9030A 4653 12 5-Feb-2019
Power splitter - 4 port Mini-Circuits ZN4PD1-63-S+ 4744 12 14-Sep-2018
Table 39

Page 49 of 112




Document Number: 75942779-12 | Issue: 02
COMMERCIAL-IN-CONFIDENCE

2.4

24.1

242

243

24.4

245

2.4.6

Product Service

Authorised Band Edges
Specification Reference

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

Equipment Under Test and Modification State

A1993, S/N: CO7WTOOHK2VO0 - Modification State 0

Date of Test

09-August-2018

Test Method

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

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

The measurements displayed within this report, have been limited to those modes which have
been shown to be worst case. Further measurements are held on file by TUV SUD, and are
available if required.

Environmental Conditions

Ambient Temperature 19.0-23.0°C
Relative Humidity 48.0-61.5%
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Product Service

247 Test Results
Main - (SISO)
Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11b 1 Mbps 2412 2400.0 -53.60
Table 40
Mérker 12400 MHz Pk
10— Pesk Power ::5155:547‘834 dBuv/m 2 =
Marker 2 2412500 MHz 1
109.16 dBuv/m
1w A Marker 3-14.0 MHz
-53.60 dBc
o pa R\J U/\
I 3A2
Start 2375.0MH; ' Cente ‘ZAQDDMH Ste ZAQSDMH‘
R;*HDDKHZ : e\:;\r*/ 300kHz : SMDAED;:S(WDDW D?:]
Figure 31 - 2412 MHz - Measured Frequency 2400.0 MHz
COMMERCIAL-IN-CONFIDENCE
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Product Service

Main - (SISO)
Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11g 6 Mbps 2412 2400.0 -48.05
Table 41

Marker 12400 MHz
54.449 dBuv/m
Marker 2324j0.700 MHz
B St 46 dBuwrm
1w A Marker 3-10.8 MHz
-48.05 dBc

— Peak Trace
~—— Peak Limit
— P20dB

)

T T T T 1
Center 2400.0MHz Stop 2425.0MHz

VBW 00kHz Sweep 4,800 ms (1001 pts)

Start 2375.0MHz
REW 100 kHz

Figure 32 - 2412 MHz - Measured Frequency 2400.0 MHz
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Product Service

Main - (SISO)
Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11n MCSO0 2412 2400.0 -47.50
Table 42

Ref 120dBuvim
Filter B/ -3GB

Marker 12400 MHz
55.082 dBuv/m

Marker 2 2414.450 MHz

pesk paer 1025222492 58 dBuv/m

120

N

Attenuation 2 dB
Sweep Count 100
— Peak Trace

~—— Peak Limit
— P20dB

1w A Marker 3-14.4 MHz
-47.50 dBc

Start 2375.0MHz
REW 100 kHz

T
Center 2400.0MHz
VBW 00kHz

T T 1
Stop 2425.0MHz

Sweep 4,800 ms (1001 pts)

Figure 33 - 2412 MHz - Measured Frequency 2400.0 MHz
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Product Service

Main - (MIMO 2 Tx, TXBF)

Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11n MCSO0 2412 2400.0 -53.21
Table 43
Ref 120dBuvim Attenuation 6 dB
20 Fiter B -3c8 Sweep Count 100
Marker 12400 MHz T ek Trece
. 46.84 dBuv/m B
Marker 2 2410.700 MHz
Pesk Povers 1249 420402, 49 dBuv/m 2
1w A Marker 3-10.8 MHz
-53.21dBc
90—
P-20dB
ol 34
1
‘Start 2375.0MHz ' Cemer‘ZmD O0MHz ' ! Stop 2425. QMHZ‘
REW 100 kHz VBW 300kHz Sweep 4.800 ms (1001 pts)

Figure 34 - 2412 MHz - Measured Frequency 2400.0 MHz
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Main - (MIMO 3Tx, CDD)

Product Service

Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11b 1 Mbps 2412 2400.0 -53.64
Table 44

Ref 130dBuvim

0 Fiterg-2c8

Marker 12400 MHz

Attenuation 2 dB
Sweep Count 100

— Peak Trace
~—— Peak Limit

o 48.864 dBuv/m A
Marker 2 2413.950 MHz
Fesk Power. 1113679544 | 39 dBuv/m E
"1 AMarker 3-16.4 MHz
-53.64 dBc
P-20dB J\ /[\H
90| v U

Start 2275.0 MHz
REW 100 kHz

T
Center 2400.0MHz
VBW 00kHz

T 1
Stop 2425.0MHz
Sweep 4,800 ms (1001 pts)

Figure 35 - 2412 MHz - Measured Frequency 2400.0 MHz
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Main — (MIMO 2Tx, CDD)

Product Service

Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11b 1 Mbps 2412 2400.0 -60.37
Table 45
120 Ref 120dBuvim Attenuation 2 dB
Marker 12400 MHz =i
110—|—Peak Pawe !:5%5%5?‘%8'325 qBuv/m 2 I
[ Marker 2 2413.000 MHz t
108.70 dBuv/m
1w A Marker 3-13.0 MHz
-60.37 dBc
- i i

Start 2375.0MHz
REW 100 kHz

T
Center 2400.0MHz
VBW 00kHz

T 1
Stop 2425.0MHz

Swieep 4.800 ms (1001 pts)

Figure 36 - 2412 MHz - Measured Frequency 2400.0 MHz
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Product Service

Main - (MIMO 2Tx, CDD)

Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11n MCSO0 2412 2400.0 -52.33
Table 46
Ref 120dBuvim Attenuation 2 dB
20 Fiter B -3c8 Sweep Count 100
Marker 12400 MHz T ek Trece
. 49.429 dBuv/m e
Marker 2 2410.700 MHz
PeskFone 1211262433 {5 dRuvdm :
1w A Marker 3-11.2 MHz
-52.33dBc
90—
P-20dB
302,
1
‘Start 2375.0MHz ' Cemer‘ZmD O0MHz ' ! Stop 2425. DMHz‘
REW 100 kHz VEW 300kHz Sweep 4.800 ms (1001 pts)

Figure 37 - 2412 MHz - Measured Frequency 2400.0 MHz
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Main - (MIMO 3Tx, CDD)

Product Service

Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11n MCSO0 2412 2400.0 -54.74
Table 47

120

Ref 120dBuvim
Filter B/ -3GB

Marker 12400 MHz
49.055 dBuv/m
ke Rl 00MHz

)

Attenuation 2 dB
Sweep Count 100
— Peak Trace

~—— Peak Limit
— P20dB

100—]

104.82 dBUV/m

A Marker 3-12.5 MHz
-54.74 dBc

Start 2375.0MHz
REW 100 kHz

T
Center 2400.0MHz
VBW 00kHz

T 1
Stop 2425.0MHz
Sweep 4,800 ms (1001 pts)

Figure 38 - 2412 MHz - Measured Frequency 2400.0 MHz
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Product Service

Main - (MIMO 3Tx, TXBF)

Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11n MCSO0 2412 2400.0 -53.51
Table 48
Ref 120dBuvim Attenuation 2 dB
20 Fiter B -3c8 Sweep Count 100
Marker 12400 MHz T ek Trece
. 48.342 dBuv/m e
Marker 2 2410.800 MHz
Peak o 112280540 1.85 dBuv/m 2
1w A Marker 3-10.8 MHz
-53.51dBc
90—
P-20dB
50— 3
‘Start 2375.0MHz ' Cemer‘ZmD O0MHz ' ! Stop 2425. QMHZ‘
REW 100 kHz VBW 300kHz Sweep 4.800 ms (1001 pts)

Figure 39 - 2412 MHz - Measured Frequency 2400.0 MHz
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Product Service

Aux - (SISO)
Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11b 1 Mbps 2412 2400.0 -57.13
Table 49

Marker 12400 MHz
49.495 dBuv/m
er: 108,127 gBi

gBauim
SA19 Coa M-

>

— Peak Trace
~—— Peak Limit
— P20dB

Ff“;’i;l';\‘ﬂl S T2 I9UUNVINZ
108.13 dBuv/m

1w A Marker 3-16.6 MHz

-57.13 dBc

Start 2375.0MHz
REW 100 kHz

T
Center 2400.0MHz
VBW 00kHz

T 1
Stop 2425.0MHz

Sweep 4,800 ms (1001 pts)

Figure 40 - 2412 MHz - Measured Frequency 2400.0 MHz
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Product Service

Aux - (SISO)
Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11g 6 Mbps 2412 2400.0 -45.34
Table 50
Ref 120dBuvim Attenuation 2 dB
20 Fiter B -3c8 Sweep Count 100
Marker 12400 MHz T ek Trece
. 51.629 dBuv/m e
Marker 2 2415.750 MHz
Fesk pover 102037 210 2.04 dBuv/m i
1w A Marker 3-16.1 MHz
-45.34 dBc
90—
P-20d8 ,
7 3n2
-] !
‘Start 2375.0MHz ' Cemer‘ZmD O0MHz ' ! Stop 2425. QMHI‘
REW 100 kHz VBW 300kHz Sweep 4.800 ms (1001 pts)

Figure 41 - 2412 MHz - Measured Frequency 2400.0 MHz
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Product Service

Aux (SISO)
Mode Data Rate/MCS | Frequency (MHz) Measured Frequency (MHz) Level (dBc)
802.11n MCSO0 2412 2400.0 -44.10

Table 51

120, Rel 1208Buvim Attenuation 2 dB
Filter B -3d8 Sweep Count 100

Marker 12400 MHz
53.318 dBuv/m

Marker 2 2416.950 MHz

Peak Power: 112362 210236 dBuv/m

2
@4 A Marker 3-17.6 MHz JLWJLw
-44.10 dBc /WWMW

— Peak Trace
~—— Peak Limit
— P20dB

0 T T T T 1
Start 22750 MHz Center 24000 MHz Stop 2425 0MHz

REW 100 kHz VB 300kHz Sweep 4,800 ms (1001 pts)

Figure 42 - 2412 MHz - Measured Frequency 2400.0 MHz

FCC 47 CER 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.

Industry Canada 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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2.4.8

This test was carried out in EMC Chamber 5.

Test Location and Test Equipment Used

Product Service

TU — Traceability Unscheduled
O/P Mon — Output Monitored

COMMERCIAL-IN-CONFIDENCE

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)

10dB/1W SMA Attenuator dc - | Sealectro 60-674-1010-89 3 12 31-Aug-2018

18GHz

Screened Room (5) Rainford Rainford 1545 36 23-Jan-2021

Turntable Controller Inn-Co GmbH CO 1000 1606 - TU

EMI Test Receiver Rohde & Schwarz ESU40 3506 12 22-Nov-2018

1 Metre SMA Cable Rhophase 3PS-1801A-1000- 4099 12 19-Sep-2018
3PS

Cable (Rx, Nm-Nm, 7m) Scott Cables SLU18-NMNM- 4498 - O/P Mon
07.00M

Cable (Rx, Km-Km 2m) Scott Cables KPS-1501-2000- 4526 6 31-Aug-2018
KPS

EMI Receiver Keysight N9038A MXE 4628 12 4-Jul-2019

Technologies
EMI Receiver Keysight N9038A MXE 4629 12 13-Sep-2018
Technologies

Mast Controller Maturo Gmbh NCD 4810 - TU

Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811 - TU

9m N type RF cable Rosenberger 2303-0 9.0m PNm 4827 6 4-Jan-2019
PNm

Double Ridge Broadband Horn | Schwarzbeck BBHA 9120 B 4848 12 12-Feb-2019

Antenna

Hygrometer Rotronic HP21 4989 12 26-Apr-2019

Table 52
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