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2.1 Test Summary

Requirement Clause P
Test Method and Description 47CFR15 to this Result/ Note
equipment

Radiated spurious emissions 15.407(b)(1/4/6) X Pass
Bandedge Emissions ’
AC power line conducted
emissions 15.407 (b)(6) ] Note 1
Emission / Occupied bandwidth 15.407(e) X Pass
Transmit carrier power 15.407(a)(1/3) X Pass
Power spectral density,
conducted 15.407(a)(1/3) X Pass
Frequency Stability 15.407(g) X N/A
Notes:

1. See Test report TRA-028175-47-06A. AC Power line Conducted emissions were recorded
with all radio devices active simultaneously

The results contained in this report relate only to the items tested, in the condition at time of test,
and were obtained in the period between the date of initial receipt of samples and the date of issue
of the report.

The apparatus was set up and exercised using the configurations, modes of operation and
arrangements defined in this report only. Any modifications made are identified in Section 8 of this
report.

Particular operating modes, apparatus monitoring methods and performance criteria required by

the standards tested to have been performed except where identified in Section 5.2 of this test
report (Deviations from Test Standards).
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4 Introduction

This report TRA-029714-47-00A presents the measurement results of the 5 GHz WiFi Radio
testing on a Pace plc, DOCSIS 3 HYBRID GATEWAY STB to specification 47CFR15 Radio
Frequency Devices

The testing was carried out for Pace plc by Element, at the address(es) detailed below.

] Element Hull X Element Skelmersdale
Unit E Unit 1
South Orbital Trading Park Pendle Place
Hedon Road Skemersdale
Hull West Lancashire
HU9 1NJ WNS8 9PN
UK UK

This report details the configuration of the equipment, the test methods used and any relevant
modifications where appropriate.

All test and measurement equipment under the control of the laboratory and requiring calibration is
subject to an established programme and procedures to control and maintain measurement
standards. The quality management system meets the principles of ISO 9001, and has quality
control procedures for monitoring the validity of tests undertaken. Records and sufficient detail are
retained to establish an audit trail of calibration records relating to its test results for a defined
period. Under control of the established calibration programme, key quantities or values of the test
& measurement instrumentation are within specification and comply with the relevant traceable
internationally recognised and appropriate standard specifications, which are UKAS calibrated as
such where these properties have a significant effect on results. Participation in inter-laboratory
comparisons and proficiency testing ensures satisfactory correlation of results conform to Elements
own procedures, as well as statistical techniques for analysis of test data providing the appropriate
confidence in measurements.

Throughout this report EUT denotes equipment under test.

FCC Site Listing:
Element is accredited for the above sites under the US-EU MRA, Designation number UK0009.

The test site requirements of ANSI C63.4-2014 are met up to 1GHz.

The test site SVSWR requirements of CISPR 16-1-4:2010 are met over the frequency range 1 GHz
to 18 GHz.
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Report Number: TRA-029714-47-00A

5 Test Specifications

5.1 Normative References

e FCC 47 CFR Ch. | — Part 15 — Radio Frequency Devices.

e ANSI C63.10-2013 — American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices.

e ANSI C63.4-2014 — American National Standard for Methods of Measurement of Radio-
Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9
kHz to 40 GHz.

e Industry Canada RSS-210, Issue 8, December 2010 — Licence-exempt Radio Apparatus
(All Frequency Bands): Category | Equipment.

¢ Industry Canada RSS-Gen, Issue 4, November 2014 — General Requirements for
Compliance of Radio Apparatus

5.2 Deviations from Test Standards

There were no deviations from the test standard.
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6 Glossary of Terms

§ denotes a section reference from the standard, not this document
AC Alternating Current

ANSI American National Standards Institute
BW bandwidth

C Celsius

CFR Code of Federal Regulations

Cw Continuous Wave

dB decibel

dBm dB relative to 1 milliwatt

DC Direct Current

DSSS Direct Sequence Spread Spectrum
EIRP Equivalent Isotropically Radiated Power
ERP Effective Radiated Power

EUT Equipment Under Test

FCC Federal Communications Commission
FHSS Frequency Hopping Spread Spectrum
Hz hertz

IC Industry Canada

ITU International Telecommunication Union
LBT Listen Before Talk

m metre

max maximum

MIMO Multiple Input and Multiple Output
min minimum

MRA Mutual Recognition Agreement

N/A Not Applicable

PCB Printed Circuit Board

PDF Portable Document Format

Pt-mpt Point-to-multipoint

Pt-pt Point-to-point

RF Radio Frequency

RH Relative Humidity

RMS Root Mean Square

Rx receiver

s second

SVSWR Site Voltage Standing Wave Ratio

Tx transmitter

UKAS United Kingdom Accreditation Service
\' volt

w watt

Q ohm

RF915 2.0 Page 9 of 85



7 Equipment Under Test

7.1 EUT Identification

7.2

Name: DOCSIS 3 HYBRID GATEWAY STB
Serial Number: FN34A152840077 & PAN900002321

Model Number: ND7506
Software Revision: Not Applicable

Build Level / Revision Number: Not Applicable

System Equipment

Report Number: TRA-029714-47-00A

Equipment listed below forms part of the overall test setup and is required for equipment
functionality and/or monitoring during testing. The compliance levels achieved in this report relate

only to the EUT and not items given in the following list.

Name: HDMI HDCP Ready Unit
Sample Number: S03
Serial Number: DP2012110417
Model Number: None

Name: Arris Cadant C3 CMTS
Sample Number: S04

Serial Number: 65000181-002109
Model Number: None

Name: PX031ECB Box

Sample Number: S05

Serial Number: PADA00015189
Model Number: None

Name: Dell Latitude Laptop
Sample Number: S06
Serial Number: SAL-17646
Model Number: D430

Name: Dell Latitude Laptop
Sample Number: S07

Serial Number: PACE0000019241
Model Number: E6400

Name: AOC 4K Television
Sample Number: TRA-024769S07
Serial Number: HCXE8JA002064
Model Number: None

RF915 2.0
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Report Number: TRA-029714-47-00A

7.3 EUT Mode of Operation

7.3.1 Transmission

The EUT was under the control of test software named ‘digidebug’ which when run exercised the
EUT in its worst case configuration. While the test was running the EUT was decoding AV (audio
visual) data from a MOCA (Multimedia over Coax Aliiance) stream and then displaying it via HDMI
at 2160p resolution. The EUT was connected to a DOCSIS head end. The HDD of the EUT was
also active, with data being written to it and then read back. An internal SD card was inserted in
order that the SD card TX and RX clock lines (50MHz) were active. A source playing HD AV was
connected to the HDMI input of the EUT. Both USB ports were connected to USB 3.0 memory
sticks. All other ports were terminated appropriately.

Wifi transmitter control was via commands sent through a terminal program (Tera Term in this
case).The commands provided by the manufacturer setup the device into a permanent transmit
mode. The commands allowed adjustment of the following parameters of significant interest.

Radiated Conducted
Modulation Channel Power Data Transmit Transmit
Scheme setting Rate Chain Chain
Setting Setting
36 74 54 txchain 7 txchain 1,2 or 3
40 76 54 txchain 7 txchain 1,2 or 3
802 11a 48 73 54 txchain 7 txchain 1,2 or 3
’ 149 70 54 txchain 7 txchain 1,2 or 3
157 69 54 txchain 7 txchain 1,2 or 3
165 71 54 txchain 7 txchain 1,2 or 3
36 81 MCS9 txchain 7 txchain 1,2 or 3
40 84 MCS9 txchain 7 txchain 1,2 or 3
48 84 MCS9 txchain 7 txchain 1,2 or 3
802.11n VHT20 149 70 MCS9 txchain 7 txchain 1,2 or 3
157 70 MCS9 txchain 7 txchain 1,2 or 3
165 74 MCS9 txchain 7 txchain 1,2 or 3
38 60 MCS9 txchain 7 txchain 1,2 or 3
46 88 MCS9 txchain 7 txchain 1,2 or 3
802.11n VHT40 151 67 MCS9 txchain 7 txchain 1,2 or 3
159 82 MCS9 txchain 7 txchain 1,2 or 3
42 58 MCS9 txchain 7 txchain 1,2 or 3
802.11n VHT80 155 66 MCS9 txchain 7 txchain 1,2 or 3

txchain 1 : Chain 0 only
txchain 2 : Chain 1 only
txchain 4 : Chain 2 only
txchain 7 : Chains 0, 1 and 2 simultaneously

7.3.2 Reception

This report covers transmitter operation only, results for unintentional emissions can be found in
test report TRA-028175-44-00A
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7.4 EUT Radio Parameters

7.4.1 General

Frequency of operation: 5.15 GHz — 5.25 GHz : 5.725GHz — 5.85 GHz
Modulation type(s): OFDM

Occupied channel bandwidth(s): 20 MHz — 80 MHz

Channel spacing: 5 MHz

Declared output power(s): Up to 1 Watt (conducted)

Warning against use of alternative antennas in

user manual (yes/no): Not Applicable

Nominal Supply Voltage: 110 Vac
Location of notice for license exempt use: Label / user manual / both.
Duty cycle: Upto 100 %

7.4.2 Product specific declarations

Multiple antenna configuration(s), e.g. MIMO: MIMO

Fixed pt-pt operations (yes/no): No

Installation manual advice on pt-pt

operational restrictions (yes/no): Not Applicable

Fixed pt-mpt operations (yes/no): Not Applicable

Simultaneous tx (yes/no): Yes

7.4.3 Antennas

Type: glmni directional/polarity Antennas, except the
uetooth and Front Low band - PCB style

Frequency range: 5.16 GHz - 5.25 GHz : 5.725GHz - 5.85 GHz

Impedance: 50 Ohms

Gain: See chart

Polarisation: Omni

Beam width: Not Applicable

Connector type: U-FL

Mounting: Case Mounted
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7.5 EUT Description

The EUT is a DOCSIS 3 Gateway, delivering broadband to the home via Ethernet or 5GHz Wi-Fi.
The Gateway is capable of taking IP sourced video streams and displaying them on a TV via HDMI
2, Component and CVBS. It can connect to client boxes, routing video to up to three additional
rooms within the home. Primary connection to the clients is via 5GHz Wi-Fi (802.11ac) but the
client can also be connected via MOCA or Ethernet. Bluetooth is implemented on the Gateway to
provide the option to connect to a smart remote control.
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8 Modifications

No modifications were performed during this assessment.
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9 EUT Test Setup - Block Diagram

Report Number: TRA-029714-47-00A

The following diagram shows basic EUT interconnections with cable type and cable lengths

identified:

Mains Power

Supply
120V /60 Hz

3 core unscreened,
Length 1.0m

4 x Load boxes consisting of

ESATA, Component,
Composite and RJ11.

g

2 core unscreened,
Length 1.0m
EUT
(PSU)
HDMI cable,

RF915 2.0

Length 10.0m

4K Television

EUT
(DOCSIS 3
Gateway)

HDMI cable,
Length 1.0m

CAT5e UTP,
Length 10.0m

ESATA, Component,
Composite and RJ11 cables,
Lengths 0.5m

HDMI HDCP
Ready Unit

Coaxial cable,
Length 10.0m

Arris Cadant
C3 CMTS

CAT5e UTP,
Length 10.0m
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10 General Technical Parameters

10.1 Normal Conditions

Report Number: TRA-029714-47-00A

The E U T was tested under the normal environmental conditions of the test laboratory, except
where otherwise stated. The normal power source applied was approx. 5 V dc from the adaptor /

110 V ac, 60 Hz, from the mains.

10.2 Varying Test Conditions

There are no specific frequency stability requirements for the type of device. The results contained
in this report demonstrate that the occupied bandwidth is contained within the authorised band and
the manufacturer has declared sufficient frequency stability (refer to section 7.4).

Variation of supply voltage is required to ensure stability of the declared output power. During
carrier power testing the following variations were made:

Category Nominal Variation
X Mains 110V ac +/-2 % 85 % and 115 %
] Battery New battery N/A

RF915 2.0
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11 Radiated emissions

11.1 Definitions

Spurious emissions

Emissions on a frequency or frequencies, which are outside the necessary bandwidth and the level of
which may be reduced without affecting the corresponding transmission of information. Spurious
emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency
conversion products, but exclude out-of-band emissions.

Restricted bands

A frequency band in which intentional radiators are permitted to radiate only spurious emissions but
not fundamental signals.

11.2 Test Parameters

Test Location: Element Skelmersdale
Test Chamber: Radio Chamber (REF940)
Test Standard and Clause: ANSI C63.10-2013, Clause 6.5 and 6.6
EUT Channels 36, 40, 48, 38, 46, 42, 149, 457, 165, 151, 159, 155
EUT Channel Bandwidths: 20 MHz /40 MHz / 80 MHz
Deviations From Standard: None
Measurement BW: 30 MHz to 1 GHz: 120 kHz
Above 1 GHz: 1 MHz
Measurement Detector: Up to 1 GHz: quasi-peak

Above 1 GHz: RMS average and Peak

Environmental Conditions (Normal Environment)

Temperature: 24 °C +15 °C to +35 °C (as declared)
Humidity: 32 % RH 20 % RH to 75 % RH (as declared)
Supply: 110V ac 110 V ac +10 % (as declared)
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11.3 Test Limit

Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in
15.209. Further, any U-NIl devices using an AC power line are required to comply also with the
conducted limits set forth in § 15.207.

Except as shown above, the peak emissions outside of the frequency bands of operation shall be
attenuated in accordance with the following limits:

For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35 GHz
band shall not exceed an EIRP of —27 dBm/MHz.

For transmitters operating in the 5.725-5.825 GHz band: all emissions within the frequency range
from the band edge to 10 MHz above or below the band edge shall not exceed an EIRP of —17
dBm/MHz; for frequencies 10 MHz or greater above or below the band edge, emissions shall not
exceed an EIRP of —27 dBm/MHz.

The provisions of 15.205 apply to intentional radiators operating under this section.

Where regulatory limits are defined as EIRP in dBm/MHz limits are converted to field strength values
as per ANSI C63.10

°p§;‘;"12"9 EIRP Limit Field Strength Limit
(GHz) (dBm / MHz) ( dBuv/im@ 3m)
5.15-5.25 GHz —27 dBm/MHz 68.2 dBuv/m@ 3m
~17 dBm/MHz 78.2 dBpv/m@ 3m
5.725-5.825 GHz —27 dBm/MHz 68.2 dBUv/m@ 3m

Unwanted emissions that fall within the restricted frequency bands of 15.205 shall comply with the
limits specified below:

General Field Strength Limits of 15.209 for
License-Exempt Transmitters at Frequencies above 30 MHz

Frequency Field Strength

(MHz) (uV/m at 3 m)
30to 88 100
88 10 216 150
216 to 960 200
Above 960 500
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11.4 Test Method

With the EUT setup as per section 9 of this report and connected as per Figure i, the emissions from
the EUT were measured on a spectrum analyzer / EMI receiver.

Radiated electromagnetic emissions from the EUT are checked first by preview scans. Preview scans
for all spectrum and modulation characteristics are checked, using a peak detector and where
applicable worst-case determined for function, operation, orientation, etc. for both vertical and
horizontal polarisations. Pre-scan plots are shown with a peak detector and 100 kHz RBW.

If the EUT connects to auxiliary equipment and is table or floor standing, the configurations prescribed
in ANSI C63.10 are followed. Alternatively, a layout closest to normal use (as declared by the
provider) is employed, (see EUT setup photographs for more detail).

Emissions between 30 MHz and 1 GHz are measured using calibrated broadband antennas.
Emissions above 1 GHz are characterized using standard gain horn antennas. Pre-amplifiers and
filters are used where required. Care is taken to ensure that test receiver resolution bandwidth, video
bandwidth and detector type(s) meet the regulatory requirements.

For both horizontal and vertical polarizations, the EUT is then rotated through 360 degrees in azimuth
until the highest emission is detected. At the previously determined azimuth the test antenna is raised
and lowered from 1 to 4 m in height until a maximum emission level is detected, this maximum value is
recorded.

Power values measured on the test receiver / analyzer are converted to field strength, FS, in dBuV/m
at the regulatory distance, using:

FS=PR+CL+AF-PA+DC-CF

Where,
PR is the power recorded on the receiver / spectrum analyzer in dBuV;
CL is the cable loss in dB;
AF is the test antenna factor in dB/m;
PA is the pre-amplifier gain in dB (where used);
DC is the duty correction factor in dB (where used, e.g. harmonics of pulsed fundamental);
CF is the distance factor in dB (where measurement distance different to limit distance);

This field strength value is then compared with the regulatory limit.

Where regulatory limits are defined in EIRP in dBm/MHz these limits are converted to field strength
values as per ANSI C63.10

Figure i Test Setup

EUT radiating path Measurement RF Spectrum
Antenna Analyser

” » » Attenuator »
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11.5 Test Equipment

Type of Equipment Maker/Supplier Nn:,:;)nc:)eér IIfIISnTgZ: ngg’gg; n
Bilog Chase CBL611/A UH191 26/02/2017
ESVS10 R&S ESVS10 L352 07/08/2016
Spectrum Analyser R&S FSU26 REF909 | 13/02/2016
Horn Antenna EMCO 3115 L139 20/09/2015
Pre-Amplifier Agilent 8449B L572 10/02/2016
Horn Antenna Flann 20240-20 L300 10/02/2016
Horn Antenna Flann 22240-20 L301 Note 1
Filter BSC SN 4478 U543 23/08/2017
pandsStop vl BSC SN4832 REF841 In Use
(5_33‘2’;"_3;?8'“’72":33':2) BSC SN 4834 REF843 In Use

ANSI C63.10 - 4.4.3 a) Antenna calibration

Standard gain horns need not be periodically recalibrated, unless damage or deterioration is suspected or known
to have occurred. If a standard gain horn is not periodically recalibrated, then its critical dimensions (see |IEEE Std
1309-2005) shall be verified and documented on an annual basis
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11.6 Test Results

Report Number: TRA-029714-47-00A

Modulation: 802.11a — 5180 MHz

Meas’d | Cable | Antenna | Pré- | Duty Dlstam’:e Field Field .
Freq. . amp | Cycle | Extrap’n Limit
Detector (MHz) Emission | Loss | Factor Gain | corrn | Factor Strength | Strength (uV/m)
(dBuV) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) | (uV/m)
Pk 5427.42 56.07 11.70 33.90 36.01 0.00 0.00 65.66 1918.67 5012
Av 5427.42 44.35 11.70 33.90 36.01 | 0.00 0.00 53.94 497.74 500
Pk 5611.63 59.61 6.40 33.90 36.08 | 0.00 0.00 63.83 1554.18 2570
Pk 5827.44 50.94 6.80 34.00 36.19 | 0.00 0.00 55.55 599.10 2570
Pk 6043.27 51.11 6.50 34.40 36.28 | 0.00 0.00 55.73 611.65 2570
Pk 6906.60 52.03 6.60 35.50 36.50 | 0.00 0.00 57.63 761.20 2570
20 1 c M K " 5! FCC[Class B 30MHz=1GHz Q|
7 ] s «
.AVA M ol / \ wﬂwA :/lnA I ag; ’ w*wwf
S AAIE T M
R M Lo 2
Bandedge 30 MHz -1 GHz
- 1 68.2[dB* MWWM L TR e s
FCC_AV 2 e e =
| [
| Louin]
(AN ITHIA PO Y e et I I
DA N PO B e S0
WWW
1GHz -6 GHz 6 GHz -9 GHz
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Modulation: 802.11a — 5180 MHz

RBW 100 kHz varker 1 [T1 ] ntrolled by EMC32 RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz VBIW 1 MHz 46.34 dBuV/m
Ref 90 dBuv/m Att 10 d8 SWT 400 ms Ref 90 dBuv/m Att 10 d8 SWT 500 ms 17.935897436 GHz
90 00 Offfet -9.% dB
[e] (Al
1 ek | FCC_PK FCC_PK
MAXH
b1 68.2|dB* b1 68.2|dB*
2 AV
MAXH
FCc_Av FCC_AV

L itttk s Mo v WAL
Yo ey [
UUNTON NSNS MRS SRSy S SR\ SRR SN . [
———
et [ b T
10 -10
Start 9 GHz 400 MHz/ Stop 13 GHz Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 9.SEP.2015 11:57:00 Date: 9.SEP.2015 13:57:27
ntrolled by 3 RBW 100 KHz Marker 1 [T1 ] ntrolled by 3 RBW 100 KHz Marker 1 [T1 ]
VBW 1 MHz ~16 dBuv/m VBN 1 MHz 53.27 dBuv/m
Ref 90 dBUV/m Att 10 a8 SWT 860 ms 25.178685897 GHz Ref 90 dBUV/m Att 0 dB SWT 1.35 s 39.286057692 GHz
90 Offget -9.8% dB 90
LAl LAl
FCC_PK
- 1 68.2|dB* [ 1 68.2|dB*
2 Av 2 Av
VAXH VAXH
FcC_Av Fcc AV
WMMMWWWme
1
i, M/MM
IR, U1 GRS RETI P IRV S [ e A . e (I e e ey et
e
WMMWAWWNWW
-10 -10
Start 18 GHz 850 MHz/ Stop 26.5 GHz Center 33.25 GHz 1.35 GHz/ Span 13.5 GHz
Date: 9.SEP.2015 16:10:01 Date: 10.SEP.2015 08:53:04

18 GHz - 26.5 GHz 26.5 GHz — 40 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11a — 5200 MHz

Meas’d | Cable | Antenna | Fre: | Duty | Distance | .. Field -
D Freq. e amp | Cycle | Extrap’n Limit
etector (MHz) Emission | Loss Factor Gain | corrn | Factor Strength | Strength (uV/m)
(dBuV) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) | (uV/m)
Pk 5442.89 57.79 10.50 33.90 36.01 0.00 0.00 66.18 2037.04 5012
Av 5442.89 45.30 10.50 33.90 36.01 0.00 0.00 53.69 483.62 500
Pk 5633.26 60.73 6.50 34.00 36.09 | 0.00 0.00 65.14 1807.17 2570
Pk 5849.94 50.94 6.50 34.00 36.20 | 0.00 0.00 55.24 578.10 2570
Pk 6066.60 50.64 6.50 34.50 36.29 | 0.00 0.00 55.35 585.46 2570
Pk 6933.27 52.53 6.60 35.50 36.50 | 0.00 0.00 58.13 806.31 2570
l, LjiMI[T CHE \ ,l ]nsu;,;:l 58 FCC[Class B-30MHz1GHz (
W W bW L] : sMM
g, J Wf ML Ml W V\WN\J a2
A ' )
A T T U :
Bandedge 30 MHz -1 GHz

*RBW 100 kHz

*RBW 100 kHz

VBW 1 Wz v/ VBW 1 Wz
Ref 120 dBuv/m Att 10 dB SWT 500 ms GHz Ref 90 dBuv/m Att 10 dB SWT 300 ms
T
. 1
. 2l 6.9326023 |
1 PK 1Pk | FECPK
| AXH
1 68.2(dB*
2 av
s
Foc_av
o
Foc_px I
WA T R
T 55 2]
L
. —————
Foc_av
FYNARTY v ol
| i, WWW A
s T T i
A | ) L
S
10
Center 3.5 GHz 500 MHz/ Span 5 GHz Start 6 GHz 300 MHz/ Stop 9 GHz
Date: 8.SEP.2015 09:35:51 Date: 9.SEP.2015 11:55:01
1 GHz -6 GHz 6 GHz -9 GHz

RF915 2.0
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Modulation: 802.11a — 5200 MHz

RBW 100 KHz varker 1 [T1 1

Vew 1z 16.92 d
Ref 90 dBuV/m Att 10 dB SWT 400 ms 12.788461538 GHz
%
[s
1
s
166 2"
!
Foc_av
el s rdara A g A
S LA
| SIOUON AIIIUR SRSV PR
VP SIS APPSR
10
Start 9 GHz 400 MHz/ Stop 13 GHz
Date: 9.SEP.2015 11:53:16
ntrolled RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 39.76 dBuv/m
Ref 90 dBuV/m Att 10 dB SWT 860 ms 25.723557692 GHz
90 Offget -9.5 dB
[:]
Fec_px
- 1 68.2(dB* LvL
"™
i
Foc_av
[ VSR TR NI [N DD OV vew SNV MO
e A
| IUUUT VI W S I N I ey Sl g
10
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Center 22.25 GHz

Date: 9.SEP.2015 16:15:33

RF915 2.0

850 MHz/

18 GHz - 26.5 GHz

ntrolled by

Ref 90 dBuv/m

At

Report Number: TRA-029714-47-00A
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10 dB
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b S P W
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Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 9.SEP.2015 13:58:27

13 GHz - 18 GHz

Ref 90 dBuV/m

RBW 100 kHz
VBW 1 MHz
SWT 1.35 s

Marker 1 [T1 ]

5: dBuV/n

39.221153846 GHz

)

D1 68.2|dB"

2 AV

MAXH

FCC_AV.

ol

AP
i

-10

Center 33.25 GHz

Date: 10.SEP.2015 08:54:10

1.35 GHz/

Span 13.5 GHz

26.5 GHz — 40 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11a — 5240 MHz

Duty | Distanc

Meas’d Cabl | Antenn | Pre-
Cycle e

Detecto Freq. Emissio e a amp
r (MHz) n Loss | Factor | Gain

Field Field
Corr’ | Extrap’ Strength | Strengt

(dBuV/m h
(dBuV) | (dB) | (dB/m) | (dB) n n Factor

Limit
(MV/m

(dB) (dB) ) (uV/m)
5481.3 36.0

Pk 4 59.33 8.00 33.90 > 0.00 0.00 65.21 1821.80 | 2570

Pk | 197 | 6133 | 650 | 3400 | %81 | 000 | 0.0 6572 | 1931.97 | 2570

Pk | %99 5015 | 660 | 3410 | 5% | 000 | o000 | 5463 | 53889 | 2570

P | O ) 5032 | 640 | 3450 | 0% | 000 | o000 | 5491 | 55654 | 2570

P | O%98 1 5123 | 660 | 3560 | %%° | 000 | 000 | s692 | 70146 | 2570

ntrolled by RBW 1 MHz
VBW 10 WHz
Ref 120 dBUV/m Att 10 dB SWT 100 s 6
120
L cHEEK  PAg 5 FEC Class B B0MHzr1GHz
St
PK 5
[RERh} 4
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49
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L —
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?"“‘W W

i umhm "
R I
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30M 50 60 80  100M 200 300 400 500 800 1G

Frequency in Hz
Date: 7.SEP.2015 16:25:34

Bandedge 30 MHz -1 GHz

vtrolled by ENC3: RBW 100 kHz varker 2 [T1 ] RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 52.47 dBuV/m VBW 1 MHZz 45.90 dBuv/m
Ref 120 dBuv/m Att 10 dB SWT 500 ms 47 GH. Ref 90 dBuV/m Att 10 dB SWT 310 ms 6.112980769 GHz
= e = [C AR
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L, 6.083808237 Gz |[IEN
R
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o 10
Center 3.5 GHz 500 MHz/ Span 5 GHz Center 7.49875 GHz 300.25 MHz/ Span 3.0025 GHz

Date: 8.SEP.2015 09:46:06 Date: 9.SEP.2015 11:45:57

1GHz -6 GHz 6 GHz -9 GHz
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Ref 90 dBuv/m

Report Number: TRA-029714-47-00A

Modulation: 802.11a — 5240 MHz

RBW 100 kHz
VBW 1 MHz

Marker 1 [T1 ]
46.93 dBpV/m
Att 10 dB

SWT 400 ms 743590 GHz
%
1 ek |FCCPK
WA
51 68.2[dB"
Fec_av
, PSP THPRY Y RN PO RveS 2 TR ol e R Sty
SR I o LR
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Start 9 GHz
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400 MHz/ Stop 13 GHz
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F 1 68.2|dB~
2
i
Foc_Av
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WWWW%MWWWM
ey
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Center 22.25 GHz

Date: 9.SEP.2015

RF915 2.0
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850 MHz/ Span 8.5 GHz

18 GHz — 26.5 GHz

ntrolled by RBW 100 kHz

Ref 90 dBuv/m Att 10 d8

Marker 1 [T1 ]
46.65 dBuV/m
18.000000000 GHz

90 Offfet -9.% dB

(Al
FeC_PK
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2 av
AxH
Fec_av
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[ SN o | e
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Start 13 GHz 500 MHz/

Date: 9.SEP.2015 14:03:10

13 GHz - 18 GHz

ntrolled by

Stop 18 GHz

RBW 100 kHz Marker 1 [T1 ]

VBW 1 MHz 51.98 dBuV/m
Ref 90 dBuV/m Att 0 dB SWT 1.35 s 39.156250000 GHz
90

1 68.2|dB~

2 AV
MAXH

-10

Center 33.25 GHz 1.35 GHz/

Date: 10.SEP.2015 08:55:11

Span 13.5 GHz

26.5 GHz — 40 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11a — 5745 MHz

Detector

Freq.
(MHz)

Meas’d
Emission

(dBuV)

Cable
Loss
(dB)

Antenna
Factor
(dB/m)

Pre-
amp
Gain
(dB)

(dB)

(dB)

Duty | Distance .
Cycle | Extrap’n s tl:;ldth
Corr’n | Factor g

(dBuV/m)

Field
Strength
(uV/m)

Limit
(uV/m)

Pk

5271.28

55.79

5.40

33.80

35.96

0.00

0.00

59.03

894.33

2570

Pk

5507.72

54.94

5.50

33.90

36.03

0.00

0.00

58.31

823.19

2570

Pk

5983.94

58.45

5.70

34.30

36.26

0.00

0.00

62.19

1286.77

2570

Pk

6223.70

50.05

5.60

34.60

36.35

0.00

0.00

53.90

495.45

2570

® RBW 1 MHz Marker 1 [T1 1
VBW 3 MHz 118.83 dBuV/m
Ref 125 dBuv/m “Att 10 dB SWT 100 s 5.74 Gl
Offget 10 |dB i kdr 2 H
-
000 GHz||IEN
1
1 PR 5 BV
5. 715000000 GHz
L arkdr 4 [11]1
G604 aBuv7n
5. 00420872 oz
E ju T
e
Center 5.745 GHz 35 MHz/ Span 350 MHz
Date: 28.AUG.2015 14:15:50
® REW 100 KHz larker 1 [T1 1
VBW 1 MHz 108.11 dBuv/m
Ref 110 dBuV/m Att 10 dB SWT 500 ms 5.751602564 GHz
110 Offget 10 |dB
[A]
2
At
Foc_pk
1 68.2|dB*
FCC_AV I
1 btk —a
i
MJLWMWW»«»—MW
ST e
10

Start 1 GHz

Date: 31.AUG.201!

5 13:25:47

500 MHz/

1GHz -6 GHz

RF915 2.0

Stop 6 GHz

Level in dBuV/m

30M 50 60 80  100M 200 300 400 500 800
Frequency in Hz
® RBW 100 kHz Marker 1 [T1 ]
VBI 1 WHz 45.30 dBuv/m
Ref 90 dBuV/m At 10 d8 SWT 300 ms 6.000000000 GHz
%0
LA
1 ek | FCC_PK
MAXH
1 68.2|dB~
va]
Fce_Av
A el
o IR
—
T e e g
-10

Date:

Start 6 GHz

31.AUG.2015 11:45:35

300 MHz/

Stop 9 GHz

6 GHz -9 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11a — 5745 MHz

RBW 100 KHz varker 1 [T1 1 \@ RBW 100 kHz  Marker 1 [T1 ]

Vel 1 e 47.76 dBuv/m Ve 1z 5.2 dBuV/m
Ref 90 dBuV/m Att 10 dB SWT 400 ms 12.782051282 GHz Ref 90 dBuV/m Att 10 dB SWT 500 ms 7.903846154 GHz
% )
1o |Ece ek 1 e | Foc PK
v A
51 682 [a8" 51 68.2] as~
: .
r
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R o
PRI D P P o S TV TR YN Ty
MMWWWMWNWWN |
4= ]
INVIOWPA PRSBYE L S I Lo ‘\’\\MW/”W
I oo
10 10
Start 9 GHz 400 MHz/ Stop 13 GHz Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 31.AUG.2015 11:46:27 Date: 31.AUG.2015 11:47:37

9 GHz-13 GHz 13 GHz - 18 GHz

RBW 100 kHz Marker 1 [T1 ] ntrolled by RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 39.91 dBUV/m VW 1 hHz 51.80 dByv/m
aBuv/m Att 10 dB SWT 860 ms 25.900641026 GHz Ref 90 dBuV/m Ate o de SWT 1.35 s 38.831730769 GHz
et -9.5 dB 90
LA] (Al
1 68.2|de" e 1 68.2|de"
2 av 2 av
MAXH MAXH
Fec_av Fcc_Av )
Ko,
v
RO Ty T A A R LT T v
1
vy
]
) R U ST PR RS RNV S ‘ TSN NN BN . [
S I e
R A P S e
oF
P
“10 -10
Start 18 GHz 850 MHz/ Stop 26.5 GHz Center 33.25 GHz 1.35 GHz/ Span 13.5 GHz
Date: 31.AUG.2015 17:37:53 Date: 10.SEP.2015 08:56:29

18 GHz - 26.5 GHz 26.5 GHz — 40 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11a — 5785 MHz

Detector

Freq Meas’d
; Emission
(MHz) (dBuV)

Cable
Loss
(dB)

Antenna
Factor
(dB/m)

Pre-
amp
Gain
(dB)

Duty
Cycle
Corr’n

(dB)

Distance
Extrap’n
Factor
(dB)

Field
Strength
(dBuV/m)

Field
Strength
(uV/m)

Limit
(uV/m)

Pk

5306.01

60.13

4.70

36.40

35.91

0.00

0.00

65.32

1845.02

2570

Pk

5543.92

57.59

4.70

36.80

35.90

0.00

0.00

63.19

1443.78

2570

Pk

6020.07

57.91

4.90

37.50

35.88

0.00

0.00

64.43

1665.33

2570

Pk

6267.00

51.40

5.10

38.00

35.90

0.00

0.00

58.60

851.14

2570

®

Ref 125 dBuv/m

RBW 1 MHz
VBW 3 MHz

Att 10 dB SWT 100 s

Marker 1 [T1 ]
117.05 dBuV/m
5.786121795 GHz

Ooffget 10 |dB arkqr 2 [T1]1 H
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TN arkdr 3 [T1]1
S T 574 dBn
} \ . oeonfson o
w07 b = (\/ \‘« T
JYAR LA AL Y P A
b
Center 5.785 GHz 35 MHz/ Span 350 MHz
Date: 28.AUG.2015 14:11:34
Bandedge
® RBW 100 kHz
Le]
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IR
b sl ot
MMMM"M
e
SSSSSSSSS -
Date: 29.MAR.2016 13:09:41
1 GHz -6 GHz

RF915 2.

0

FCC Class B 30MHz-1GHz ¢

E
> "“ W
>
E
g, |
2
3
3 2
2
1
1
E
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
30 MHz -1 GHz
@
%
M
e
E Lot Lok sl
]
et
.
Date: 30.MAR.2016 16:18:50
6 GHz -9 GHz
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RF915 2.0

REW 100 Kz

jarker

i

Vew 1 Wiz a7.46 deuv//
Ref 90 dBuv/m ate s ae ST 400 ms 12.256410256 GHz
)
4]
g
o1 56.2
!
IR T 4 ot
TIPS TP A R
T SN R
PR VRN U TRV SRS Sy
10
Start o onz 300 W2/ Stop 13 anz
Date: 30.MAR.2016 16:19:48
® RBW 100 kiz arker 1 [T1 1
vew 1 Wiz 40.02 BV
Ref 90 dBuv/m Ate 10 a8 ST 860 ms 25.791666667 GHz
% ortfet .9 &
(e]
Fec_px
a5
2 v
s
Fec_av
!
vy
PP P T e e B
A ]
P B N S S Mntae ey
10
Center 22.25 Gz 850 whz/ Span 8.5 Gz

Date: 29.MAR.2016 15:31:04

18 GHz - 26.5 GHz

Modulation: 802.11a — 5785 MHz

REW 100 Kiz

Report Number: TRA-029714-47-00A

1T

VEW 1 iz 57.11 dBuv/,
Ref 90 dBuv/n Att s a8 ST 500 ms 17759615385 GHz
%
L]
Foc_pk
2 av
i
5 B+
oA i
P . RO g
I p—
[—
L]
L S
-10
Start 13 Grz 500 Nriz/ Stop 18 GHz
Date: 30.MAR.2016 16:21:03
REW 100 Kz varker 1 [T
vew 1 Whz o4 BV,
90 dsv/m Ate 0 a8 SIT 1.35 s 37.295673077 Gz
&
=]
1 ek _FCCPK
s
T 682§ a5
Foc_av
L
e v T
2 PN AV N [~
10
Conter 33.25 GHz 135 onz/ Span 13.5 onz
Date: 29.MAR.2016 16:02:45

26.5 GHz -

40 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11a — 5285 MHz

, Duty Distance q :
b Freg. Me_as' d Cable Antenna Pre-a.mp Cycle Extrap’n Field Field Limit
etector (MHz) Emission Loss Factor Gain Corr'n Factor Strength | Strength (uV/m)
(dBuV) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) | (uV/m)
Pk 5343.14 59.09 4.70 36.50 35.91 0.00 0.00 64.38 1655.77 | 2570
Pk 5586.96 61.25 4.70 36.80 35.90 0.00 0.00 66.85 2200.39 | 2570
Pk 6067.76 57.81 4.90 37.60 35.89 0.00 0.00 64.42 1663.41 2570
Pk 6310.40 53.06 5.10 38.10 35.91 0.00 0.00 60.35 1041.12 | 2570
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“RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 117.05 dBuV/m
Ref 125 dBuV/m At 10 dB SWT 100 s 5.786121795 GHz
offfet 10|dB Warkdr 2 [T1[1 "
r PASS e
5.705913462 GHz||IEM
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@
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P
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RF915 2.0
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Report Number: TRA-029714-47-00A

Modulation: 802.11a — 5785 MHz

®

RBW 100 KHz Marker 1 [T1 ]
VB 1 MHz 55.96 dBuv/m
Ref 90 dBuv/m Att 5 dB SWT 500 ms 17.855769231 GHz
%
REW 100 kiz arker 1 [T
VEw 1 Wz dBpv/m )
Ref 90 dBuv/m Ate 5 de SuT 400 ms 12 07 iz
Fee_pk
% 2
LA
FeC_PK 2 Av o
WAXH
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2 a0 [
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Date: 30.MAR.2016 16:28:20
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Date: 30.MAR.2016 16:29:30
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Report Number: TRA-029714-47-00A

Modulation: 802.11a — 5825 MHz

, Duty Distance q :
b Freg. Me_as' d Cable Antenna Pre-a.mp Cycle Extrap’n Field Field Limit
etector (MHz) Emission Loss Factor Gain Corr'n Factor Strength | Strength (uV/m)
(dBuv) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) | (uV/m)
Pk 5343.14 59.09 4.70 36.50 35.91 0.00 0.00 64.38 1655.77 | 2570
Pk 5586.96 61.25 4.70 36.80 35.90 0.00 0.00 66.85 2200.39 | 2570
Pk 6067.76 57.81 4.90 37.60 35.89 0.00 0.00 64.42 1663.41 2570
Pk 6310.40 53.06 5.10 38.10 35.91 0.00 0.00 60.35 1041.12 | 2570
Bk = 2 l’ | 5! FEE Class B-30MHz1GHz ¢
- | i ‘ 5
: |
T L] TR
WNRMM“J o LAy L N W\WW
Bandedge 30 MHz -1 GHz
" %
i /VL,L” | 1L HoAp i
1‘41% P o AR I
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Ll T e e
1GHz -6 GHz 6 GHz -9 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11a — 5825 MHz
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90 Offfet -9.§ dB o0
Le] =
. Fc_pi
Foc_pi
Ll . Fe—pi s 2} o
2 a 2 n
s curm
Fec_av Foc av
by, u
o™ ot
F; A
t A
TP RV i oot VS U V2N B )
- e
[PSEN MNV\/WM "
10 10
Comter 22.25 oz 50 e/ Span 8.5 Gz Conter 33.25 oz 135 chz/ Span 13.5 oHz

Date: 29.MAR.2016 15:34:39 Date: 29.VAR.2016 15:55:41

18 GHz - 26.5 GHz 26.5 GHz — 40 GHz

RF915 2.0 Page 35 of 85



Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT20 — 5180 MHz

RF915 2.0

Page 36 of 85

- Meas’d | Cable | Antenna | Pré- | Duty | Distance |\ ., Field -
Detector req. Emission | Loss Factor amp Cycle | Extrap’n Strength | Strength Ll
(MHz) Gain | Corr’n | Factor g g (uV/m)
(dBuV) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) (uV/m)
Pk 5422.61 57.90 12.10 34.00 36.01 | 0.00 0.00 67.99 2509.00 5012
Av 5422.61 43.84 12.10 34.00 36.01 | 0.00 0.00 53.93 497.16 500
Pk 5611.54 61.64 6.40 33.90 36.08 | 0.00 0.00 65.86 1963.36 2570
Pk 5827.44 50.88 6.80 34.00 36.19 | 0.00 0.00 55.49 594.98 2570
Pk 6043.28 50.73 6.50 34.40 36.28 | 0.00 0.00 55.35 585.46 2570
Pk 6906.60 52.52 6.60 35.50 36.50 | 0.00 0.00 58.12 805.38 2570
2o U i ’{’A7 " ‘i ! i “ 5! FCCClass B 30MHz-1GHz (
N W
Mg 4 F T “ L] 3z
Nl I R fLw 2
Bandedge 30 MHz -1 GHz
. o R
o |
1 68.2|dB* [ ‘ L o]
Ly \W\uvﬁ Tt e MM‘ m
NI il )JLMWWW* WL
WWWM
1 GHz -6 GHz 6 GHz -9 GHz



Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT20 — 5180 MHz

ntrolled RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 47.47 dBuv/m
Ref 100 dBuv/m Att 10 dB SWT 400 ms 13.000000000 GHz
00
2 av | FCC_PK
MAXH
51 63.2|dB*
Foc_av
JPT) FURPIY PP L SRS foar
T e A
RS U BRIV R gy
T g
o
Start 9 GHz 400 MHz/ Stop 13 GHz

Date:

8.SEP.2015 14:30:44

9 GHz-13 GHz

ntrotied by M RBW 100 kHz  Marker 1 [T
VBW 1 WHz 40.27 deyv/m
Ref 90 dBUV/m Att 10 dB SWT 860 ms 25.927884615 GHz
%0 offfet .9 db
LAl
Foc_pk
T 682 |6~ e
2 v
e
Foc_Av
1
]
]
VN NS WU SN AN P e, W
et
-10

Start 18 GHz

Date: 9.SEP.2015 16:01:30

RF915 2.0

850 MHz/

Stop 26.5 GHz

18 GHz - 26.5 GHz

ntrolled RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 46.80 dBuv/m
Ref 90 dBuv/m Att 10 dB SWT 500 ms 17.711538462 GHz
90 Offget -9.5 dB
Fce_PK
1 68.2|de"
2 av
wAXH
Fce_av
VP T bt 4 [t
pard A in
ot [
p——
Y R ISR S,
-10
Start 13 GHz 500 MHz/ Stop 18 GHz

9.SEP.2015 14:05:13

Date:

13 GHz - 18 GHz

ntrolled by EMC RBW 100 kHz varker 1 [T1 ]
VBW 1 MHz 52.42 dBuV/m
Ref 90 dBuvV/m Att 0 dB SWT 1.35 s 40.000000000 GHz
©
=
Fec e
1 68.2|dB*
2 av
s
Fec_av
[NSSRITS, CES GRS AU TV ATV TR
DSV W=y

-10

Center 33.25 GHz

Date: 10.SEP.2015 09:28:09

1.35 GHz/

Span 13.5 GHz

26.5 GHz - 40 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT20 — 5200 MHz

- Meas’d | Cable | Antenna | Pré- | Duty | Distance |\ ., Field -
Detector req. Emission | Loss Factor amp Cycle | Extrap’n Strength | Strength Ll
(MHz) Gain | Corr’n | Factor g g (uV/m)
(dBuV) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) (uV/m)
Pk 5447.44 59.94 10.10 33.90 36.01 0.00 0.00 67.93 2491.72 5012
Av 5447.44 45.83 10.10 33.90 36.01 0.00 0.00 53.82 490.91 500
Pk 5633.28 61.65 6.50 34.00 36.09 | 0.00 0.00 66.06 2009.09 2570
Pk 5849.94 51.01 6.50 34.00 36.20 | 0.00 0.00 55.31 582.77 2570
Pk 6066.61 49.60 6.50 34.50 36.29 | 0.00 0.00 54.31 519.40 2570
Pk 6933.27 53.26 6.60 35.50 36.50 | 0.00 0.00 58.86 877.00 2570
e HE 7‘m*“~ 4 51 FCC/Class B-30MHz-1GHz
S L
Ll [ oo L | M
By ] W& / IR = L
A U (g 2
Bandedge 30 MHz -1 GHz
. P
- T . L;“ - - Mardessnaly YW, LE0N
o v E )
\ al il My e MLWM
MMW 1 4 r)‘\JL—/“\NWMM 'JM =
o™ .
1 GHz -6 GHz 6 GHz -9 GHz

RF915 2.0
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT20 — 5200 MHz

ntrolled RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 47.02 dBuv/m
Ref 100 dBuv/m Att 10 dB SWT 400 ms 12.275641026 GHz
100
2 av | FCC_PK
MAXH
51 63.2|dB*
Foc_av
pe "
A (RS P WWTLY S T

o

Start 9 GHz

Date: 8.SEP.2015 14:41:20

ntrolled by EMC

Ref 90 dBuV/m

400 WMHz/

Stop 13 GHz

9 GHz-13 GHz

RBW 100 kHz
VBW 1 MHZ

Att 10 dB SWT 860 ms

Marker 1 [T1 ]
39.61 dBuV/m
25.260416

90 Offget -9.% dB
Foc_px
1 68.2|dB*
2m
e
e av
.
RO MO PPN POV YN MYOPEN AP S SRR A
[T RPN SFONES WSS B g Mg
0

Start 18 GHz

Date: 9.SEP.2015 16:03:07

RF915 2.0

850 MHz/

Stop 26.5 GHz

18 GHz - 26.5 GHz

Ref 90 dBuV/m

RBIW 100 KHz Marker 1 [T1 ]
VBW 1 MHz 46.74 dBuV/m
Att 10 dB SWT 500 ms 17.759615385 GHz

o0 offfet -9.4 dB

1 68.2|dB~

2 AV
MAXH

Fcc_Av

e mevC
e ey RO Ao [——
i e VU P

-10

Start 13 GHz

Date: 9.SEP.2015 14:09:45

500 MHz/

13 GHz - 18 GHz

Stop 18 GHz

ntrolled by EMC RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 52.65 dBuV/m
Ref 90 dBuv/m Att 0 dB SWT 1.35 s 39.740384615 GHz
)
LAl
Foc_PK
1 68.2(dB*
2 v
MAXH
Fec_av 1
AN

-10

Center 33.25 GHz

Date: 10.SEP.2015 09:26:54

1.35 GHz/

26.5 GHz - 40 GHz

Span 13.5 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT20 — 5240 MHz

Detector

Freq.
(MHz)

Meas’d
Emission

(dBuv)

Cable

Loss
(dB)

Antenna
Factor
(dB/m)

Pre-
amp
Gain
(dB)

Duty
Cycle
Corr'n

(dB)

Distance
Extrap’n
Factor
(dB)

Field
Strength
(dBuV/m)

Field
Strength
(nV/m)

Limit
(uV/m)

Pk

5481.34

61.65

8.00

33.90

36.02

0.00

0.00

67.53

2379.58

2570

Pk

5676.75

61.56

6.50

34.00

36.11

0.00

0.00

65.95

1983.81

2570

Pk

5894.95

51.55

6.60

34.10

36.22

0.00

0.00

56.03

633.14

2570

Pk

6113.27

50.27

6.40

34.50

36.31

0.00

0.00

54.86

553.35

2570

Pk

6986.60

51.81

6.60

35.60

36.51

0.00

0.00

57.50

749.89

2570

Ref 120 dBuv/m Att 15 dB SWT 1001s 5.241538462 GHz
Limafr cHECK 5§8.13 dBuv/m
L, 5. 150000000 GHz | N
Markgr 3 |[T1|]
67.8¢ dBuV/m
e | L
Markgr 4 |[T2|]
.74 dsuv/m|
fh\« M’} \ s sl
b |7 " [
0% v
L O U
Center 5.18 GHz 48 MHz/ Span 480 MHz

e: 7.SEP.2015 16:37:04

Bandedge

Ref 120 dBuV/m

Att 10 dB

RBW 100 kHz
VBW 1 MHz
SWT 500 ms

= T
|
2w
ot
rec_ri
o1 g8 -3 0"
Fec v il 1
MMW
it bt n'
A A B
Wwf

Center

Date: 7.SEP.2015 16:46:12

1 GHz -6 GHz

RF915 2.0

Span 5 GHz

Level in dBuV/m
©  w
"
=
=

FCC Class B-30MHz-1GHz ¢

30M

1trolled by EMC32

50 60

80  100M

200 300

Frequency in Hz

400 500

30 MHz -1 GHz

RBW 100 kHz
VBW 1 MHz

Marker 1 [T1 ]

44.30 dBuV/m

Ref 100 dBuv/m Att 10 dB SWT 300 ms 6.110576923 GHz
100 Markdr 2 [T1
En
855
o
2 av+|FCC_PK
XH
1 68.2[dB*
Fee_av
f
I P VRV O A
sl S
b S
e re—
Start 6 GHz 300 MHz/ Stop 9 GHz

Date: 8.SEP.2015 14:47:55

6 GHz — 9 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11aC VHT20 — 5240 MHz

ntrolled by 32 RBW 100 kHz Varker 1 [T1 ] ntrolled by 32 RBW 100 kHz Marker 1 [T1 ]
VBW 1 Wz 47.45 dBUV/m VW 1 Nz 46.26 dBuV/n
Ref 100 dBuv/m Att 10 a8 SHT 400 ms 12.942307692 GHz Ref 90 dBuv/m Att 10 a8 ST 500 ms 17.991987179 GHz
100 90 Offget -9.5 dB
Fec_pK
T 68.2]ae"
5 v o FCC_PK o
e e
51 652 [dB"
Fec_av
Fec av Jpoorined
o ey psl]
‘ [T INTTY RV ety A | Agoem it [
Vgt MWWMA
p—
NN VYR NI S ey T R SO S
ey
0 10
Start 9 GHz 400 MHz/ Stop 13 GHz Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 8.SEP.2015 14:49:01 Date: 9.SEP.2015 14:10:50
ntrolled by 32 RBW 100 kHz Varker 1 [T1 ] ntrolled by 32 RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 39.65 dBuv/m VBW 1 MHz 52.90 dBuV/m
Ref 90 dBuv/m Att 10 dB SWT 860 ms 25.342147436 GHz Ref 90 dBuv/m Att 0 dB SWT 1.35 s 38.875000000 GHz
90 Offget -9.% dB 90
LAl LAl
Fec_pK Fec_pK
T 68.2]ae" e T 68.2]ae"
2 av 2 av
e oA
Fec_av Fec_av 1
W%WWWWW”‘“‘MW
)
s {Ar b USSP, NSRS NI SRS
IRYPIIPNIREER NS SIVIERY VY NS [T P e QN

-10 -10
Start 18 GHz 850 MHz/ Stop 26.5 GHz Center 33.25 GHz 1.35 GHz/ Span 13.5 GHz
Date: 9.SEP.2015 16:07:06 Date: 10.SEP.2015 09:25:55

18 GHz — 26.5 GHz 26.5 GHz — 40 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT20 — 5745 MHz

Pre- Duty | Distance
amp Cycle | Extrap’n
Gain Corr'n Factor
(dB) (dB) (dB)

Field Field
Strength | Strength
(dBuV/m) | (uV/m)

Meas’d | Cable | Antenna
Emission | Loss Factor
(dBuV) (dB) (dB/m)

Limit
(uV/m)

Freq.

Detector (MHz)

Pk 5266.18 | 60.45 4.70 36.40 35.91 0.00 0.00 65.64 1914.26 | 5012

Av 5266.18 | 47.78 4.70 36.40 35.91 0.00 0.00 52.97 445.14 500

Pk 5505.64 | 58.64 4.70 | 36.70 35.90 0.00 0.00 64.14 1610.65 | 5012

Av 5505.64 | 44.55 4.70 | 36.70 35.90 0.00 0.00 50.05 318.05 500

Pk 5984.31 56.32 490 | 37.50 35.88 0.00 0.00 62.84 1386.76 | 5012

Av 5984.31 42.13 490 | 37.50 35.88 0.00 0.00 48.65 270.71 500

Pk 6223.71 51.26 4.80 | 38.00 35.90 0.00 0.00 58.16 809.10 | 5012

Av 6223.71 39.99 4.80 | 38.00 35.90 0.00 0.00 46.89 221.05 500

® RBW 1 MHz
VB 3 MHz

Ref 125 dBuV/m Att 10 dB SWT 50 s

offfet 10[dB

5! FCC Class B B0MHz-1GHz

H
%[z
T T

N

=
Pl
L~
[T
Level in dBuV/m
—_—
E u
=

Center 5.745 GHz 35 MHz/ Span 350 MHz

30M 50 60 80  100M 200 300 400 500 800 1G

Frequency in Hz
Date: 28.AUG.2015 13:28:47

Bandedge 30 MHz — 1 GHz
L M L - L At
A L -
bl Ll ]
m e A
1 GHz -6 GHz 6 GHz -9 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11a ¢ VHT20- 5745 MHz

RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 48.79 dBuV/n
90 dBpv/m Att 5 d8 SWT 400 ms 70487 Gz
%0
(Al
Foc_PK
2 av
MAXH
1 582§ b~
bt S
" o Wnﬂuwww

-10

start 9 GHz

400 MHz/ Stop 13 GHz

Date: 30.MAR.2016 16:04:36

2 av
MAXH

Ref 90 dBuv/m

9 GHz - 13 GHz

RBW 100 kHz arker
VBW 1 MHz
Att 10 de SWT 860 ms

1]
40.71 dBuVv/
71795 G

%0 offfet 9.8 dB
FCc_PK

1 68.2) dB*
Fee_Av

-10

Center 22.25 GHz

850 MHz/

Date: 29.MAR.2016 15:25:35

RF915 2.0

18 GHz - 26.5 GHz

Span 8.5 GHz

<§g> RBW 100 kHz arker 1 [T1
VBW 1 MHz s

Ref 90 dBuv/m Ate s ds suT 500 ms
%
L]
Fec_pk
e "
i 582§ as Tl
Ty Mt AT
[+ PO b ganfus b ]
g
s R I ey
10
Start 13 onz 500 whz/ Stop 18 Gz

Date: 30.MAR.2016 16:05:14

13 GHz - 18 GHz

RB 100 Kz arker 1 [T1
Ve 1wz
9 dBuv/m At 0 ds ST 135 s
%
[&]
1ok
i
757 6a 2] as
TR YW NV AT W
[ 2T reC
L
LM L
0
Conter 3325 oz 155 i/ Span 13,5 oz

Date: 20.MAR.2016 16:08:19

26.5 GHz - 40 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT20 — 5785 MHz

Freq.

Detector (MHz)

Meas’d
Emission

(dBuV)

Cable | Antenna
Loss Factor
(dB) (dB/m)

Pre-
amp
Gain
(dB)

Cycle
Corr’n

Duty

(dB)

Distance
Extrap’n
Factor
(dB)

Field
Strength
(dBuV/m)

Field
Strength
(uV/m)

Limit
(uV/m)

Pk 5301.6

3| 54.25

5.40 33.80

35.97

0.00

0.00 57.48

748.17

2570

Pk 5543.9

1 57.18

5.50 33.90

36.05

0.00

0.00 60.53

1062.92

2570

Pk 6026.0

0| 58.39

570 | 34.40

36.28

0.00

0.00 62.21

1289.73

2570

Pk 6267.00 | 50.29

590 | 34.50

36.36

0.00

0.00 54.33

520.60

2570

@

Ref 125 dBuV/m

RBW 1 MHz
VBW 3 MHz
Att 10 dB SWT 100 s

Marker 1 [T1 ]
117.58 dBuv/m
5.786121795 GHz

Offfet 10]dB

Markdr 2 [T1]] ‘l

dBpvA

5.70703§256 GHz||IE
Markqr 3 [T1]1
=1 5650 a5
BUAKE] 5.90391(0256 GHz
407_b,

Center 5.785 GHz

Date: 28.AUG.2015 13:46:52

35 MHz/

Bandedge

*RBW 100 kHz

Span 350 MHz

Marker 1 [T1 ]

VBW 1 MHz 108.77 dBuvV/m
Ref 110 dBuv/m Att 10 dB SWT 500 ms 5.791666667 $Hz
110 Offget 10 |dB
L
P
50
2
o
Fec_pK
1 68.2|dB*
Fec_av 0
I T m“m
LR AR ey
T
Iy
10
Start 1 GHz 500 MHz/ Stop 6 GHz

Date: 31.AUG.2015 14:12:07

RF915 2.0

1 GHz -6 GHz

®

Level in dBuV/m
©  w
=

FEE Class B-30MHz 1GHz

30M

50 60

Ref 90 dBuV/m

80  100M 200 300
Frequency in Hz

400 500 800 1G

30 MHz - 1 GHz

RBW 100 kHz
VBW 1 MHz
Att 10 dB SWT 300 ms

1Pk

FCC_PK

MAXH

1 68.2|dB~

i

Start 6 GHz

Date: 31.AUG.2015 12:19:16

300 MHz/

Stop 9 GHz

6 GHz — 9 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT20 — 5785 MHz

\@ RBW 100 kHz Marker 1 [T1 ] @ RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 46.88 dBuV/m

VBW 1 MHz 55.87 dBuv/m

Ref 90 dBuv/m Att 10 dB SWT 400 ms 12.814102564 GHz Ref 90 dBuv/m Att 10 dB SWT 500 ms 17.863782051 GHz

% %
L e | Fec Pk 1 e | Fec Pk
i i

T oo 2 o T oo 2 o
:
Fec_av Fec_av i
[ A ptan Y poest
P FY Y PWYRE WO VR ey il [
P P i . b
v
I PPV SRR o s e R U IS Sy

T B e Bt il

10 10

Start 9 GHz 400 MHz/ Stop 13 GHz Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 31.AUG.2015 12:19:50 Date: 31.AUG.2015 12:20:25

9 GHz-13 GHz 13 GHz - 18 GHz

ntrolled by EMC RBW 100 kHz Marker 1 [T1 ] RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 52.81 dBuV/m VBW 1 MHz 39.32 dBuV/m
Ref 90 dBuv/m Att 0 dB SWT 1.35 s 39.567307692 GHz Ref 90 dBuv/m Att 10 dB SWT 860 ms 25.859775641 GHz
920 90 Offget -9.3 dB
LAl LAl
Fec_p Fec_p
1 68.2(dB* 1 68.2(dB* LvL
2 av 2 av
i s
Fec_av Fec_av
L saetnll
T PN AP ETPRV-IW, WV TRTIVR Yo e
.
I Py
il ™" S g ny Iy R TR NPT PRSI TR oA P A AR i
R
_Mwﬂwmwwww
10 10
Center 33.25 GHz 1.35 GHz/ Span 13.5 GHz Start 18 GHz 850 MHz/ Stop 26.5 GHz
Date: 10.SEP.2015 09:22:22 Date: 31.AUG.2015 17:46:44

18 GHz - 26.5 GHz 26.5 GHz - 40 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT20 — 5825 MHz

- Meas’d | Cable | Antenna | Fré: | Duty | Distance | ., Field -
Detector req. Emission | Loss Factor amp Cycle | Extrap'n Strength | Strength b
(MHz) Gain | Corr’'n | Factor g g (uV/m)
(dBuVv) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) | (uV/m)
Pk 5338.28 60.10 4.70 36.50 3591 | 0.00 0.00 65.39 1859.94 | 5012
Av 5338.28 47.26 4.70 36.50 3591 | 0.00 0.00 52.55 424.13 500
Pk 5582.27 57.35 4.70 36.80 35.90 | 0.00 0.00 62.95 1404.43 | 5012
Av 5582.27 45.23 4.70 36.80 35.90 | 0.00 0.00 50.83 347.94 500
Pk 6065.93 59.98 4.90 37.60 35.89 | 0.00 0.00 66.59 2135.50 | 5012
Av 6065.93 48.72 4.90 37.60 35.89 | 0.00 0.00 55.33 584.12 500
Pk 6310.37 51.33 5.10 38.10 35.91 | 0.00 0.00 58.62 853.10 5012
Av 6310.37 38.59 5.10 38.10 35.91 | 0.00 0.00 45.88 196.79 500
® RBW 1 MHz ke [REi]
: |
ALY 3
LT o i,
Bandedge 30 MHz -1 GHz
@ e
110 Offset 10 |dB u ® B ;a;
90
cccccc ' JWM* — I L Jwsn
MI sk LMMMWWWMW " NILWMW i —
MMNWMW
1 GHz -6 GHz 6 GHz -9 GHz
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Modulation: 802.11ac VHT20 — 5825 MHz

® RBW 100 kHz arker 1 [T1 ]

VBW 1 MHz

48.31 dBUV/

Ref 90 dBuv/n PR SWT 400 me 1. 544871795 Gtz

=

L

-
2w
MAXH !

Fec Ay

3
I S B
oA il A A

-10

start 9 GHz 400 WHz/

Date: 30.MAR.2016 16:15:43

9 GHz-13 GHz

® REW 100 Kz

VBW 1 MHz
Ref 90 dBuV/m Att 10 dB SWT 860 ms

Stop 13 GHz

Marker 1 [T1 ]
39.77 dBuv/m

25.818910256 GHz

90 Offfet -9.4 dB

FCC_PK

b1 68.24 B~

FCC_AV.

-10

Center 22.25 GHz 850 MHz/

Date: 29.MAR.2016 15:28:34

18 GHz — 26.5 GHz

RF915 2.0

Span 8.5 Ghz

®

2 Av
MAXH

Date:

RBW 100 kHz

Report Number: TRA-029714-47-00A

VBW 1 Nz

Ref 90 dBuV/m Att 5 dB SWT 500 ms

%

Foc Pk

3 E = 1

oo av ] 02 - o ]
A X sl

BTN o R VY IOV HPRY P L]

"]

™ I PURNE PR ey

10

Start 13 GHz 500 MHz/

30.MAR.2016 16:14:17

Stop 18 GHz

13 GHz - 18 GHz

RBI 100 KHz

arker 1 [T1 ]

Ven 1wz 344 dsv/n

Ref 90 dBuv/m Ate 0 a8 ST 1.35 5 39.437500000 Gz

%

a1
1w | ECC P
e
S es 2| a5
FCC_AV !
MG Aol

AVZ PRSI AN BRI

10

Center 33.25 GHz 1.35 GHz/

Date: 29.MAR.2016 16:08:50

Span 13.5 Ghz

26.5 GHz — 40 GHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT40 — 5190 MHz

Detector

Freq.
(MHz)

Meas’d
Emission

(dBuV)

Cable
Loss
(dB)

Antenna
Factor
(dB/m)

Pre- Duty
amp | Cycle
Gain | Corr’n

(dB) (dB)

Distance
Extrap’n
Factor
(dB)

Field
Strength
(dBuV/m)

Field
Strength
(uV/m)

Limit
(uV/m)

Pk

5622.46

53.07

6.50

34.00

36.09

0.00

0.00

57.48

748.17

2570

Pk

6054.94

53.55

6.40

34.40

36.29

0.00

0.00

58.06

799.83

2570

Pk

6919.91

53.27

6.50

35.50

36.50

0.00

0.00

58.77

867.96

2570

RBW 1 Mz arker 1 [T1 1
VBI 10 WHZ 111.85 depv/m
Ref 120 dBuv/m Att 10 dB SWT 100 s 5.193173077 GHz
20 2 1)1
1 70.72 dBpV/m
L, P 5.150000000 GHz | ER
v vabkdr 3 r2[1
1 P 51.66 dBpV/m
L .
ke 4 [r2(1
2 v 53.02 dBuV/:
cLRiR I
oy W
o h,
aop U WM .
o \\‘ Yt
20
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT40 — 5190 MHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT40 — 5230 MHz

Detector

Freq.
(MHz)

Meas’d
Emission

(dBuV)

Pre- D Distan
Cable | Antenna e uty sta ‘fe
amp | Cycle | Extrap’n
Loss Factor H y
Gain | Corr’n Factor

(dB) | (dB/m) | ) | (dB) (dB)

Field
Strength
(dBuV/m)

Field
Strength
(uV/m)

Limit
(uV/m)

Pk

5665.78

56.90

6.60 34.00 |36.11| 0.00 0.00

61.39

1173.55

2570

Pk

6101.61

52.71

6.20 3450 | 36.30 | 0.00 0.00

57.11

716.97

2570
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822.24

2570
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT40 — 5230 MHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT40 — 5755 MHz

- Meas’d | Cable | Antenna | Fré: | Duty | Distance | ., Field "
Detector req. Emission | Loss Factor amp Cycle | Extrap’n Strength | Strength Limit
(MHz) Gain | Corr’'n | Factor g g (uV/m)
(dBuVv) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) | (uV/m)

Pk 5275.38 56.51 4.70 36.40 35.91 | 0.00 0.00 61.70 1216.19 | 5012

Av 5275.38 46.63 4.70 36.40 3591 | 0.00 0.00 51.82 389.94 500

Pk 6000.00 55.64 4.90 37.50 35.88 | 0.00 0.00 62.16 1282.33 | 5012

Av 6000.00 41.82 4.90 37.50 35.88 | 0.00 0.00 48.34 261.22 500

Pk 6234.53 50.15 4.80 38.00 35.90 | 0.00 0.00 57.05 712.03 5012

Av 6234.53 39.34 4.80 38.00 35.90 | 0.00 0.00 46.24 205.12 500

Change plots
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT40 — 5755 MHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT40 — 5795 MHz

- Meas’d | Cable | Antenna | Fré: | Duty | Distance | ., Field -
Detector req. Emission | Loss Factor amp Cycle | Extrap'n Strength | Strength b
(MHz) Gain | Corr’n | Factor g g (uV/m)
(dBuVv) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) (uV/m)
Pk 5312.04 55.27 4.70 36.40 3591 | 0.00 0.00 60.46 1054.39 | 5012
Av 5312.04 44.50 4.70 36.40 3591 | 0.00 0.00 49.69 305.14 500
Pk 6031.25 57.29 4.90 37.60 35.88 | 0.00 0.00 63.91 1568.56 | 5012
Av 6031.25 43.37 4.90 37.60 35.88 | 0.00 0.00 49.99 315.86 500
Pk 6277.86 48.45 5.10 38.10 35.91 | 0.00 0.00 55.74 612.35 5012
Av 6277.86 36.80 5.10 38.10 35.91 | 0.00 0.00 44.09 160.14 500
Pk 6760.93 49.70 5.30 38.60 35.95 | 0.00 0.00 57.65 762.96 5012
Av 6760.93 40.33 5.30 38.60 35.95 | 0.00 0.00 48.28 259.42 500
® RBW 1 MHz
B Lfin ITMM PAYS 5! FCCClass B 30MHz-1GHz (
SRS 5
I ek
o for R R < ‘ﬂ
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT40 — 5795 MHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT80 — 5210 MHz

Meas’d
Emission

(dBuV)

Freq.

Detector (MHz)

Pre- D Distan
Cable | Antenna e uty sta ‘fe
amp | Cycle | Extrap’n
Loss Factor H y
Gain | Corr’n Factor

(dB) | (dB/m) | ) | (dB) (dB)

Field
Strength
(dBuV/m)

Field
Strength
(uV/m)

Limit
(uV/m)

Pk 5788.84 | 58.01

6.40 33.90 |36.17 | 0.00 0.00
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1279.38

2570
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT80 — 5210 MHz
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT80 — 5775 MHz

Detector

Freq.
(MHz)

Meas’d
Emission

(dBuv)

Cable
Loss
(dB)

Antenna
Factor
(dB/m)

Pre-
amp
Gain
(dB)
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Cycle
Corr'n

(dB)

Distance
Extrap’n
Factor
(dB)

Field
Strength
(dBuV/m)

Field
Strength
(nV/m)

Limit
(uV/m)

Pk

5133.27

51.93
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0.00

0.00
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Report Number: TRA-029714-47-00A

Modulation: 802.11ac VHT80 — 5775 MHz
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Report Number: TRA-029714-47-00A
12 Occupied Bandwidth
12.1 Definition

The emission bandwidth (x dB) is defined as the frequency range between two points, one above and
one below the carrier frequency, at which the spectral density of the emission is attenuated x dB below
the maximum in-band spectral density of the modulated signal.

12.2 Test Parameters

Test Location: Element Skelmersdale

Test Chamber: Radio Lab

Test Standard and Clause: FCC: ANS| C63.10-2013, Clause 11.8, KDB 558074
EUT Channels 36, 40, 48, 38, 46, 42, 149, 457, 165, 151, 159, 155
EUT Channel Bandwidths: 20 MHz /40 MHz / 80 MHz

EUT Test Modulations: 802.11a, 80211ac VHT20, VHT40, VHT80
Deviations From Standard: None

(“ﬁf:aélfe%rﬂﬁgﬁﬁ 100 kHz) 100 kHz

e e e o

Measurement Span: gg mni

(requirement 2 to 5 times OBW) 50 MHz

Measurement Detector: Peak

Environmental Conditions (Normal Environment)

Temperature: 24 °C +15 °C to +35 °C (as declared)
Humidity: 32 % RH 20 % RH to 75 % RH (as declared)
Supply: 110V ac 110 V ac +10 % (as declared)

12.3 Test Limit

Within the 5.725GHz — 5.825 GHz band the minimum -6 dB bandwidth shall be at least 500 kHz.

The emission bandwidth is -26 dB down on the maximum level of the modulated carrier.
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12.4 Test Method

Report Number: TRA-029714-47-00A

With the EUT setup as per section 9 of this report and connected as per Figure iii, the bandwidth of
the EUT was measured on a spectrum analyser.

The measurements were performed with EUT set at its maximum duty. All modulation schemes, data

rates and power settings were used to observe the worst-case configuration in each bandwidth.

Figure iii Test Setup

EUT RF Spectrum
Analyser
» Attenuator . > Y
12.5 Test Equipment
. . Model Element Calibration
Type of Equipment Maker/Supplier Number Number Due Date
Spectrum Analyser R&S FSU26 REF909 | 13/02/2016
Spectrum Analyser R&S FSU26 UH405 11/05/2016
10 dB Attenuator Radiall R411820121 N/A In Use
20 dB Attenuator Radiall R411810121 N/A In Use
RF915 2.0
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12.6 Test Results

Report Number: TRA-029714-47-00A

Modulation: 802.11a;

Fga’;a:gweéy Power Fi Fy Bandwith Result
(MHz) setting (MHz) (MHz) (kHz)
5180 74 5170.064103 5189.855769 19791.666 PASS
5200 76 5189.983974 5209.855769 19871.795 PASS
5240 73 5230.064103 5249.855769 19791.666 PASS
5745 70 5735.144231 5754.855769 19711.538 PASS
5785 69 5775.144231 5794.855769 19711.538 PASS
5285 71 5815.144231 5834.935897 19791.666 PASS
Modulation: 802.11ac VHT20;
Ffeh;:gweéy Power Fi Fu Bandwldth Result
(MHz) setting (MHz) (MHz) (kHz)
5180 74 5169.823718 5189.935897 | 20112.179 PASS
5200 76 5189.903846 5209.935897 | 20032.051 PASS
5240 73 5229.903846 5249.935897 | 20032.051 PASS
5745 70 5734.743590 5755.176282 | 20432.692 PASS
5785 66 5774.823817 5795.016026 | 20192.209 PASS
5285 74 5814.663462 5835.256410 | 20592.948 PASS
Modulation: 802.11ac VHT40;
Ff':e’:;:tgweéy = "t‘;‘,’,‘fg (J,_L,z) (N’,:ﬂz) e Result
(MHz) (kHz)
5190 38 5169.871795 5210.128205 40256.41 PASS
5230 46 5209.871795 5250.000000 40128.205 PASS
5755 67 5734.871795 5775.128205 40256.410 PASS
5795 82 5774.871795 5815.000000 40128.205 PASS
Modulation: 802.11ac VHT80;
Ff':e’:;:tgweéy FELTES Fu Fr Baiggv?dth Result
(MHz) setting (MHz) (MHz) (kHz)
5210 58 5168.974359 5251.346154 82371.795 PASS
5775 66 5733.653846 5816.346154 82692.308 PASS
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RBW 200 kHz Marker 1 [T1 ]
VBW 500 kHz 43 dBm
Ref 30 dBm Att 10 dB SWT 20 ms 5.180480769 GHz
30 Offget 23|dB ndB || 1 2§.00 dB
B 1o.79166¢667 MHz
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5. 189854769 Gz
| \;
L w’/ )
| v M|
P (i,
b
70
Center 5.18 GHz 5 MHz/ Span 50 MHz
Date: 17.SEP.2015 11:31:43
VARKER 1 RBW 200 KHz  Warker 1 [T1 ]
5.196073718 GHz VBN 500 Kz 9.62 dan
Ref 30 dBm Att 10 dB SWT 20 ms 96073718 GHz
30 Offget 23|dB nd8 [[T1] 2¢.00 dB
8w 10.871794872 Wz
renp |1 [T1 nd8] =
1§27 aen
: do7a cHz
asr

KMMW%W\ . 200mede0

I Y
-70
Center 5.2 GHz 5 MHz/ Span 50 MHz
Date: 17.SEP.2015 11:
MARKER 1 RBW 200 kHz Marker 1 [T1 ]
5.240480769 GHz VBW 500 kHz 8.91 dBm
Ref 30 dBm Att 10 dB SWT 20 ms 5.240480769 GHz
30 Offget 23|dB ndB T1] 00 dB
BI  19.791664667 MHz
Temp [1 [T1 ndB1 [&]
.85 dBm
A 5.230064103 GHz
M .12 dBm
5.249854769 GHz
ey [, g
A
-70
Center 5.24 GHz 5 MHz/

Date: 17.SEP.2015 11:40:50
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Span 50 MHz

5240 MHz

802.11a
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MARKER 1 RBW 200 kHz varker 1 [T1 ]

5.745480769 GHz VBW 500 kHz 8.11 dBm
Ref 30 dBm Att 10 dB SWT 20 ms 5.745480769 GHz
30 Offfet 23[dB nds [T1]  24-00 d8
Bi 0.711534462 MHz

Temp [1 [T1 ndB1 [ 6]
47 dBn|
5.735144231 GHz
M 65 dBn|

-70
Center 5.745 GHz 5 MHz/ Span 50 MHz
Date: 17.SEP.2015 11:45:06
MARKER 1 RBW 200 kHz Marker 1 [T1 ]
5.785560897 GHz VBW 500 kHz 7.01 dBm
Ref 30 dBm Att 10 de SWT 20 ms 5. 785560897 GHz
30 Offfet 23]dB B 111 24-00 dB
Bi 19.71153§462 MHz
Temp|1 [T1 nde)
194.14 dBm
5.775144231 GHz
1§4.75 dBm
5794854769 GHz
i 2
70
Center 5.785 GHz 5 MHz/ Span 50 MHz

Date:

31.MAR.2016 11:25:14

5785 MHz

® MARKER 1 RBUW 200 Kz Varker 1 [T1 ]
5.825560807 GHz VBW 500 kiz 7.03 d
Ref 30 dBm Ate 10 dB SWT 20 ns 825560897 GHz
0 orffet 23]as a6 |71 29.00 db
B {9.791664667 Mz
Tenp |1 [11 nde1 LA
1491 d
L_PK 5.815144231 GHz
1
vt Tonaig
// AV Ay \ R
|- r/’ |
/
| T,
o
70

Center 5.825 GHz

Date: 31.MAR.2016 11:29:27

5 MHz/ Span 50 MHz

5825 MHz
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802.11ac VH20

RBW 200 kHz
VBW 500 kHz

Marker 1 [T1 ]
14.13 dBn

Ref 20 dBm Att 10 dB SWT 20 ms 5.181201923 GHz
20 Offget 23|dB ndB [[T1] 2¢.00 dB
Bi 40.112179487 MHz
L PP WY DEL At Temp |1 [T1 nd
1
1 P 5.169821
] "
14
5.180934897 Griz
L A N
-80
Center 5.18 GHz 5 MHz/ Span 50 MHz
Date: 15.SEP.2015 14:53:38
RBW 200 kHz Marker 1 [T1 ]
VBW 500 kHz 5.10 dBm
Ref 20 dBm Att 10 dB SWT 20 ms 5.201201923 GHz
20 Offget 23|dB 1 nds T1] 2¢.00 dB
M BW 40.032051282 MHz
L MM oty Temp |1 [T1 ndB] [ 5]
.72 aem
5.189904846 GHz
q.48 den
A 2 5.200934897 GHz
-80
Center 5.2 GHz 5 MHz/ Span 50 MHz
Date: 15.SEP.2015 14:52:17
RBW 200 kHz Marker 1 [T1 ]
VBW 500 kHz 4.75 dBm
Ref 20 dBm Att 10 dB SWT 20 ms 5.241201923 GHz
20 offfet 23[dB 1 nds 111 24.00 aB
B 30.032051282 hHz
L Aty JA S Temp |1 [T1 ndBl [ ]
v
~ag den|
.79 denm
> 5.249934897 GHz
-80
Center 5.24 GHz 5 MHz/ Span 50 MHz

Date: 15.SEP.2015 14:51:13
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é; RBW 200 kHz Marker 1 [T1 ]
VB 500 kHz 8.50 dBm
Ref 20 dBm Att 10 dB SWT 20 ms 5.743717949 GHz
20 Offfet 23[dB nd [111  29.00 b
L ! Temp [1
e
W
-80
Center 5.745 GHz 5 WHz// Span 50 WHz
Date: 31.MAR.2016 12:56:25
RBW 200 kHz Marker 1 [T1 ]
VBW 500 khz 0.26 dBm
Ref 20 dBm Att 10 dB SWT 20 ms 5.786201923 GHz
20 offfet 23[dB naB [T1]  24.00 aB
BW  40.192301692 MHz
L Tenp |1 [T1 ndel
4.47 den|
5.774823718 GHz

.26 dBm
5.795014026 GHz

-80

Center 5.785 GHz

Date: 15.SEP.2015 15:03:16

5 MHz/ Span 50 MHz

5785 MHz

RBW 200 kHz
VBW 500 kHz

Marker 1 [T1 ]

Ref 20 dBm Att 10 dB SWT 20 ms 5 2051 GHz

o B[ T

L , Temp |1 [T1 nde1 CA
- {
N

-80

Center 5.825 GhHz

Date: 31.MAR.2016 13:03:49

5 MHz/ Span 50 MHz

5825 MHz
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802.11ac VH40

RBW 500 kHz varker 1 [T1 ]
VBW 2 MHz 9.15 dem
Ref 20 dBm Att 10 B SWT 20 ms 5.196410256 GHz
20 Offfet 23[dB ndB | 24.00 B
W 4o.2564 MHz
| ! Temp |1 [T1 ndB1 [ 5]
q4.94 dem
posryras e vBw 2 Wiz 8.65 dom
E 3 Ref 20 den Ate 10 a8 SWT 20 ns E
27 dem 20 offfer 23]d e T
5.210124205 GHz

e T

-80 r

Center 5.19 GHz 8 MHz/ Span 80 MHz

Center 5.755 GHz 8 NHz/ Span 80 WHz

Date: 15.SEP.2015 15:20:00 Date: 31.MAR.2016 13:07:05

5190 MHz 5755 MHz

RBW 500 kHz Marker 1 [T1 ]
VBW 2 MHz 16.01 dBm

Ref 20 dBm Att 10 dB SWT 20 ms 5.23551282 MARKER 1 RBUI 500 kHz Marker 1 [T1 ]
5.779487179 GHz VBW 2 MHz 12.75 den
20 Offtet 23(dB ndg [fT1]  2¢.00 d8 Ref 20 dBm Att 10 dB SWT 20 ms 5.779487179 GHz

(A Mm BY  40.128204128 :

00 db
| N P = 20 Offfet 23|dB . o
1 b128 Mz

o aBr K

5.2008717

kz 5. 25000

MW"M T W [ /

B

-12.62 den
5815000000 GHz

-80

-80

Center 5.23 GHz 8 MHz/ Span 80 MHz Center 5.795 Ghz 8 MHz/ Span 80 MHz

Date: 15.SEP.2015 15:21:24 Date: 31.MAR.2016 13:15:21

5230 MHz 5795 MHz
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802.11ac VH80

RBW 1 MHZ Marker 1 [T1 ]
VBW 3 MHz 7.82 dBm
Ref 20 dBm Att 10 dB SWT 20 ms 5.224102564 GHz
RBW 1 MHz
20 Offyet 23[dB T1]  2§.00 VBW 3 MHz
2371794872 MHz Ref 20 dem Att 10 dB SWT 20 ms

[T1 ndB] Le]
20 offfet 23|dB

M 1} .61 asn
[M A/VL\,,\ 5.168974359 GHz L 1

M‘«»«va\

14.86 dBnm

5.25134¢154 GHz

A o WM“M L

-80

80
Center 5.21 GHz 20 MHz/ Span 200 MHz
Center 5.775 GHz 20 WHz/ Span 200 MHz
Date: 15.SEP.2015 15:24:12 Date: 31.MAR.2016 13:18:58

5210 MHz 5775 MHz
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Modulation: 802.11a;

Channel 6dB

Frequency e P Fr Bandwidth Result

(MHz) setting (MHz) (MHz) (kHz)
5180 74 5171.666667 5188.333333 16666.666 PASS
5200 76 5191.666667 5208.249359 16582.692 PASS
5240 73 5231.666667 5248.333333 16666.666 PASS
5475 70 5736.666667 5753.333333 16666.666 PASS
5785 69 5776.666667 5793.317308 16650.641 PASS
5285 71 5816.682692 5833.365385 16682.693 PASS
Modulation: 802.11ac VHT20;
Channel Power F. El 6dB_

Fn?,clyﬂt;.lezr)rcy setting (MHz) (MHz) Bag(cllv;;dth Result
5180 74 5171.025641 5188.910256 17884.615 PASS
5200 76 5191.025641 5208.910256 17884.615 PASS
5240 73 5231.041667 5249.00641 17964.743 PASS
5475 70 5736.025641 5753.974359 17948.718 PASS
5785 66 5775.945513 5793.939103 17993.590 PASS
5285 74 5816.025641 5833.974359 17948.718 PASS

Modulation: 802.11ac VHT40;
Channel Power = = 6dB_

Fr?’clyﬂt;.lezl}cy setting (MHz) (MHz) Bag{cll.lv;;dth Result
5190 38 5171.538462 5208.410256 36871.794 PASS
5230 46 5211.358974 5248.410256 37051.282 PASS
5755 67 5736.538462 5773.461538 36923.076 PASS
5795 82 5776.589744 5813.461538 36871.794 PASS

Modulation: 802.11ac VHT80;
Channel Power = = 6dB_

Fr?’clyﬂt;.lezl}cy setting (MHz) (MHz) Bag{cll.lv;;dth Result
5210 58 5171.538462 5248.461538 76923.076 PASS
5775 66 5736.538462 5813.461538 76923.076 PASS
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RBW 200 kHz Marker 3 [T1 ]

VBW 500 kHz 1.42 dBm
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RBW 200 kHz

Marker 1 [T1 ]
VBW 500 kHz 8.14 dBm
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RBW 200 kHz Varker 1 [T1 ]
VB 500 kHz 14.29 dBr
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802.11ac VH40

RBW 500 kHz

VBW 2 MHz

Ref 20 dBm Att 10 dB SWT 20 ms 3 RBI 500 kHz Marker 1 [T1 1
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5230 MHz 5795 MHz
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802.11ac VH80

RBW 1 MHZ Marker 1 [T1 ]
VBW 3 WHz 7.76 dem
Ref 20 dBm Att 10 dB SWT 20 ms 5.182435897 GHz @ MARKER 1 RBW 1 MHz Marker 1 [T1 ]
5.767307692 GHz VB 3 MHz
20 Offzet 23|dB Tl 00 Ref 20 dBm Att 10 dB SWT 20 ms

20 Offfet 23|dB ndb [

1 Temp

o i

R i e O

5.24846

dBm

-80

80
Center 5.21 GHz 20 WHz/ Span 200 Wz Center 5.775 oHz 20 WHz/ Span 200 Wz
Date: 15.SEP.2015 15:35:07 Date: 31.MAR.2016 13:18:20

5210 MHz 5775 MHz
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13 Maximum conducted output power

13.1 Definition

The maximum peak conducted output power is defined as the maximum power level measured with a
peak detector using a filter with width and shape of which is sufficient to accept the signal bandwidth.

The maximum conducted output power is defined as the total transmit power delivered to all antennas
and antenna elements averaged across all symbols in the signaling alphabet when the transmitter is

operating at its maximum power control level.

13.2 Test Parameters

Test Location:
Test Chamber:
Test Standard and Clause:

EUT Channels

EUT Occupied Bandwidths:

EUT Duty Cycle:
Deviations From Standard:

Measurement BW:
Measurement Span:

Measurement Detector:

Voltage Extreme Environment Test Range:

Element Skelmersdale

Radio Lab

ANSI C63.10-2013, Clause 11.9.2, KDB 558074
36, 40, 48, 38, 46, 42, 149, 457, 165, 151, 159, 155
20 MHz /40 MHz / 80 MHz

<98%

None

1 MHz

25 MHz
50 MHz
100MHz

RMS

Mains Power = 85 % and 115 % of Nominal (FCC only
requirement);
Battery Power = new battery.

Environmental Conditions (Normal Environment)

Temperature: 24 °C
Humidity: 37 % RH

13.3 Test Limit

+15 °C to +35 °C (as declared)
20 % RH to 75 % RH (as declared)

For indoor and outdoor access points operating in the bands 5.15 — 5.25 GHz and any device
operating in the band 5725 to 5850 MHz, the maximum peak conducted output power shall not exceed

1W.

RF915 2.0
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13.4 Test Method

The EUT was setup as per section 9 of this report and, as per Figure iv, the analyser was used to
measure each antenna output in turn, having taken account of all path losses. The resolution
bandwidth of the spectrum analyser was set between 1 and 5 % of the EUT occupied bandwidth and
the analyser band power function used to calculate the average power. The results were summed as
in the tables below.

The measurements were performed with EUT set at its maximum duty. All modulation schemes, data
rates and power settings were used to observe the worst case configuration in each bandwidth.

Figure iv Test Set-up

EUT RF Spectrum
Analyser
» Attenuator | » Y
13.5 Test Equipment
. . Model Element | Calibration
Type of Equipment Maker/Supplier Number Number Due Date
Spectrum Analyser R&S FSU26 REF909 | 13/02/2016
Spectrum Analyser R&S FSU26 UH405 11/05/2016
10 dB Attenuator Radiall R411820121 N/A In Use
20 dB Attenuator Radiall R411810121 N/A In Use
RF915 2.0
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13.6 Test Results

Modulation: 802.11a; Data rate: 54Mbps

Channel Power Antenna Analyzer Level Cable loss Power
(MHz) setting Chain (dBm) (dB) (mW)
0 -3.92 23 80.91

5180 74 1 -4.03 23 78.89
2 -4.33 23 73.62

Total: 23342

Result: PASS

0 -3.54 23 88.31

5200 76 1 -3.67 23 85.70
2 -3.97 23 79.98

Total: 254.00

Result: PASS

0 -4.60 23 69.18

5240 73 1 -4.64 23 68.55
2 -4.78 23 66.37

Total: 204.11

Result: PASS

0 -5.34 23 58.34

5745 70 1 -5.06 23 62.23
2 -5.05 23 62.37
Total: 182.95

Result: PASS

0 -6.41 23 45.60

5785 69 1 -6.25 23 47.32
2 -6.08 23 49.20
Total: 142.12

Result: PASS

0 -5.66 23 54.20

5825 74 1 -5.66 23 54.20
2 -5.43 23 57.15
Total: 165.55

Result: PASS
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Modulation: 802.11ac VHT20; Data rate: MCS9

Channel MHz Povu_/er Anten_na Analyzer Level Cable loss Power
setting Chain (dBm) (dB) (mW)
0 -2.29 23 117.76
5180 81 1 -4.34 23 73.45
2 -2.46 23 113.24
Total: 132.57
Result: PASS
0 -1.81 23 131.52
5200 84 1 -1.65 23 136.46
2 -3.12 23 97.27
Total: 179.65
Result: PASS
0 -2.02 23 125.31
5240 84 1 -2.14 23 121.90
2 -3.37 23 91.83
Total: 168.81
Result: PASS
0 -5.89 23 51.40
5745 70 1 -5.82 23 52.24
2 -5.62 23 54.70
Total: 158.35
Result: PASS
0 -5.31 23 58.75
5785 70 1 -5.38 23 57.81
2 -5.00 23 63.10
Total: 179.65
Result: PASS
0 -5.32 23 58.61
5825 74 1 -5.50 23 56.23
2 -4.90 23 64.57
Total: 179.41
Result: PASS
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Modulation: 802.11ac VHT40; Data rate: MCS9

Channel MHz 5;:';5; Antenna Chain AnaI{;Berrnl)_eveI Cal;(ljeBI)oss ’;smzr
0 -7.04 23 39.45
5190 60 1 -7.38 23 36.48
2 -6.98 23 39.99
Total: 115.92
Result: PASS
0 -0.65 23 171.79
5230 88 1 -0.88 23 162.93
2 0.17 23 207.49
Total: 542.21
Result: PASS
0 -6.01 23 50.00
5755 67 1 -5.93 23 50.93
2 -5.48 23 56.49
Total: 157.43
Result: PASS
0 -2.78 23 105.20
5795 82 1 -2.68 23 107.65
2 -2.20 23 120.23
Total: 333.07
Result: PASS
Modulation: 802.11ac VHT80; Data rate: MCS9
Channel MHz :;2.’:; Antenna Chain AnaI{dzBe'r;ql).eveI Calx’eBI)oss F(,:mzr
0 -8.22 23 30.06
5210 58 1 -8.26 23 29.79
2 -8.62 23 27.42
Total: 87.26
Result: PASS
0 -6.99 23 39.90
5775 66 1 -6.77 23 41.98
2 -6.46 23 45.08
Total: 126.96
Result: PASS
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14 Power spectral density

14.1 Definition

The power per unit bandwidth.

14.2 Test Parameters

Test Location:
Test Chamber:

Test Standard and Clause:

EUT Channels / Frequencies Measured:

EUT Channel Bandwidths:
Deviations From Standard:

Measurement BW:

Spectrum Analyzer Video BW:
(requirement at least 3x RBW)
Measurement Span:

(requirement 1.5 times Channel BW)

Measurement Detector:

Element Skelmersdale

Radio Lab

ANSI C63.10-2013, Clause 11.10

36, 40, 48, 38, 46, 42, 149, 457, 165, 151, 159, 155
20 MHz /40 MHz / 80 MHz

None

1 MHz , 500 kHz

10 MHz, 5 MHz

50 MHz, 100 MHz

Peak

Environmental Conditions (Normal Environment)

Temperature: 24 °C
Humidity: 32 % RH
Supply: 110V ac

14.3 Test Limit

+15 °C to +35 °C (as declared)
20 % RH to 75 % RH (as declared)
110V ac +10% (as declared)

Report Number: TRA-029714-47-00A

The transmitter power spectral density conducted from the transmitter to the antenna shall not be

greater than 17 dBm in any 1MHz bandwidth in the band 5.15 GHz — 5.25 GHz or 30 dBm in any 500
kHz bandwidth in the band 5.725 GHz — 5.825 GHz during any time interval of continuous
transmission. If transmitting antennas of directional gain greater than 6dBi are used maximum power

spectral density shall be reduced by the amount in dB that the directional gain exceeds 6 dBi

Frequency (MHz) 5180 5200 5240 5475 5875 5285
Direction Gain of Antenna’ 8.73 8.22 8.42 8.20 8.34 8.49
Exceeds 6 dBi ? Yes Yes Yes Yes Yes Yes
Exceeds 6 dBi by 2.73 2.22 242 2.20 2.34 2.49

Spec limit (dBm/MHz) 17 17 17 30 30 30

Number Of Antennas 3 3 3 3 3 3
Correlated Signals Yes Yes Yes Yes Yes Yes
Limit (dBm) 14.27 14.78 14.58 27.80 27.66 27.51

* Directional Gain of antenna Calculated as per KDB 662911 D01 Multiple Transmitter Output v02r01
Directional gain = 10 log[(10G1 /20 + 10G2 /20 + ... + 10GN /20)2 /NANT] dBi

RF915 2.0 Page 77 of 85



Report Number: TRA-029714-47-00A

14.4 Test Method

With the EUT setup as per section 9 of this report and connected as per Figure vi, the peak emission
of the EUT was measured on a spectrum analyser, with path losses taken into account.

The measurements were performed with EUT set at its maximum duty. All modulation schemes, data
rates and power settings were used to observe the worst case configuration in each bandwidth.

Figure vi Test Setup

EUT RF Spectrum
Analyser
» Attenuator , . y
14.5 Test Equipment
. . Model Element | Calibration
Type of Equipment Maker/Supplier Number Number Due Date
Spectrum Analyser R&S FSU26 REF909 | 13/02/2016
Spectrum Analyser R&S FSU26 UH405 11/05/2016
10 dB Attenuator Radiall R411820121 N/A In Use
20 dB Attenuator Radiall R411810121 N/A In Use
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14.6 Test Results

Modulation: 802.11a; Data rate: 54Mbps

Channel Power Antenna Analyzer Level Cable loss Power
(MHz) setting Chain (dBm) (dB) (mW)
0 -14.00 23.00 7.94
5180* 74 1 -14.07 23.00 7.81
2 -17.00 23.00 3.99
Total (dBm): 12.95
Result: PASS
0 -13.80 23.00 8.31
5200* 76 1 -13.73 23.00 8.45
2 -14.37 23.00 7.30
Total (dBm): 13.81
Result: PASS
0 -14.88 23.00 6.49
5240* 73 1 -14.89 23.00 6.47
2 -15.44 23.00 5.71
Total (dBm): 12.71
Result: PASS
0 -18.39 23 2.89
5745° 70 1 -18.27 23 2.97
2 -18.57 23 2.77
Total (dBm): 9.36
Result: PASS
0 -19.24 23 2.38
5785° 69 1 -19.36 23 2.31
2 -19.10 23 245
Total (dBm): 8.54
Result: PASS
0 -18.61 23 2.75
5825° 71 1 -18.54 23 2.79
2 -18.34 23 2.92
Total (dBm): 9.28
Result: PASS

Measurements As Per KDB KDB 662911 D01 Multiple Transmitter Output v02r012) In-Band Power Spectral Density (PSD)
Measurements

# a) Measure and sum the spectra across the outputs

$ b) Measure and sum spectral maxima across the outputs
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Modulation: 802.11ac VHT20; Data rate: MCS9

Channel MHz Povu_/er Anten_na Analyzer Level Cable loss Power
setting Chain (dBm) (dB) (mW)
0 -13.55 23.00 8.82
5180" 81 1 -13.11 23.00 9.74
2 -13.55 23.00 8.81
Total (dBm): 14.18
Result: PASS
0 -13.03 23.00 9.93
5200" 84 1 -13.29 23.00 9.34
2 -13.16 23.00 9.64
Total (dBm): 14.47
Result: PASS
0 -13.88 23.00 8.16
5240" 84 1 -13.06 23.00 9.85
2 -12.55 23.00 11.08
Total (dBm): 14.43
Result: PASS
0 -19.88 23 2.05
5745° 70 1 -19.04 23 249
2 -19.40 23 2.29
Total (dBm): 8.34
Result: PASS
0 -19.18 23 2.41
5785° 70 1 -18.92 23 2.56
2 -18.49 23 2.82
Total (dBm): 8.92
Result: PASS
0 -18.92 23 2.56
5825° 74 1 -18.61 23 2.75
2 -18.92 23 2.56
Total (dBm): 8.80
Result: PASS

Measurements As Per KDB KDB 662911 D01 Multiple Transmitter Output v02r012) In-Band Power Spectral Density (PSD)

Measurements

# a) Measure and sum the spectra across the outputs
$ b) Measure and sum spectral maxima across the outputs
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Modulation: 802.11ac VHT40; Data rate: MCS9

Channel MHz 5;:';5; Antenna Chain AnaI{;Berrnl)_eveI Cal;(ljeBI)oss ’;smzr
0 -20.99 23 1.59
5190° 60 1 -20.68 23 1.71
2 -20.75 23 1.68
Total (dBm): 6.97

Result: PASS
0 -14.68 23 6.79
5230° 88 1 -14.52 23 7.05
2 -14.44 23 7.18

Total (dBm): 13.23

Result: PASS
0 -23.54 23 0.88
5755° 67 1 -22.63 23 1.09
2 -22.23 23 1.19
Total (dBm): 5.01

Result: PASS
0 -19.80 23 2.09
5795° 82 1 -19.29 23 2.35
2 -19.27 23 2.36
Total (dBm): 8.32

Result: PASS

Measurements As Per KDB KDB 662911 D01 Multiple Transmitter Output v02r012) In-Band Power Spectral Density (PSD)

Measurements

# a) Measure and sum the spectra across the outputs
$ b) Measure and sum spectral maxima across the outputs

Modulation: 802.11ac VHT80; Data rate: MCS9

Channel MHz sPe(:‘:lilr?; Antenna Chain Anal_(deBe't;ql).eveI Calx’eBI)oss ';:1%,
0 -25.43 23 0.57
5210° 58 1 -24.73 23 0.67
2 -25.15 23 0.61
Total (dBm): 2.68

Result: PASS
0 -26.53 23 0.44
5775° 66 1 -25.68 23 0.54
2 -26.11 23 0.49
Total (dBm): 1.68

Result: PASS

Measurements As Per KDB KDB 662911 D01 Multiple Transmitter Output v02r012) In-Band Power Spectral Density (PSD)

Measurements

# a) Measure and sum the spectra across the outputs
$ b) Measure and sum spectral maxima across the outputs

RF915 2.0

Page 81 of 85




Report Number: TRA-029714-47-00A

15 Frequency Stability

15.1 Definition

The Frequency stability is the accuracy of the transmitted signal under extreme operating conditions.

15.2 Test Parameters

Test Location: Element Skelmersdale

Test Chamber: Radio Lab

Test Standard and Clause: ANSI C63.10-2013, Clause 6.8
EUT Channels / Frequencies Measured: 5240 MHz

Deviations From Standard: None

Temperature Extreme Environment Test Range: N/A

Voltage Extreme Environment Test Range: N/A

Environmental Conditions (Normal Environment)

Temperature: 20 °C +15 °C to +35 °C (as declared)
Humidity: 43 % RH 20 % RH to 75 % RH (as declared)
Supply: 110 V ac 110 V ac +15 % (as declared)

15.3 Test Limit

Ensuring frequency stability such that an emission is maintained within the band of operation under all
conditions of normal operation as specified.
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15.4 Test Method

15.5 Power Supply Variation

Tests at extreme supply voltages are made if required by the procedures specified in the test
standard, and results of this testing are detailed in this report.

In the case the EUT is designed for operation from a lead-acid battery power source, the extreme test
voltages are evaluated between 90% and 130% of the nominal battery voltage declared by the
manufacturer.

For float charge applications using gel-cell type batteries, extreme test voltages are evaluated
between 85% and 115% of the nominal battery voltage declared.

For all battery operated equipment, worst case intentional and spurious emissions are re-checked

employing a new (fully charged) battery.

15.6 Thermal Variation

Tests at extreme temperatures are made if required by the procedures specified in the test standard,
and results of this testing are detailed in this report.

Tests are performed at the upper and lower extremes as required and typically at 10° steps between.
Before any temperature measurements are made, the equipment is allowed to reach a thermal

balance in the test chamber.

Figure vii Test Setup

RF Power
Attenuator . Measuring

> Equipment

15.7 Test Equipment

Type of Equipment Maker/Supplier NMuom(Leér ﬁszsg: ngggg:; n
Spectrum Analyser R&S FSU26 UH405 11/05/2016
Multimeter Agilent 34405a REF976 03/06/2016
Temperature indicator Fluke 52 Series I L426 30/05/2016

Temperature chamber ETC U522 Use L426
Variac Farnell u34 Use REF976
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Power Supply Variation
Frequency Stability Vs Voltage variation

Operating Frequency - 5240 MHz

Temp Fc Drift
el °c (MHz) (PPM)
100% 20 5239.945 -10.496
115% 20 5239.938 -11.928
85% 20 5239.747 -48.378

Thermal Variation
Frequency Stability Vs Temperature variation

Operating Frequency - 5240 MHz

Temp Fc Drift
el °c (MHz) (PPM)
100% -30 5240.000 0.000
100% -20 5240.040 7.646
100% -10 5239.990 -1.908
100% 0 5239.958 -8.111
100% 10 5239.960 -7.646
100% 20 5239.945 -10.496
100% 30 5239.898 -19.561
100% 40 5239.898 -19.561
100% 50 5239.923 -14.790
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16 Measurement Uncertainty
Calculated Measurement Uncertainties

All statements of uncertainty are expanded standard uncertainty using a coverage factor of 1.96 to
give a 95 % confidence:

[1] Radiated spurious emissions

Uncertainty in test result (30 MHz to 1 GHz) = 4.6 dB
Uncertainty in test result (1 GHz to 18 GHz) = 4.7 dB

[2] AC power line conducted emissions
Uncertainty in test result = 3.4 dB

[3] Occupied bandwidth

Uncertainty in test result = 15.5 %

[4] Conducted carrier power

Uncertainty in test result (Power Meter) = 1.08 dB
[5] Conducted / radiated RF power out-of-band
Uncertainty in test result — up to 8.1 GHz = 3.31 dB
Uncertainty in test result — 8.1 GHz to 15.3 GHz = 4.43 dB
Uncertainty in test result (30 MHz to 1 GHz) = 4.6 dB
Uncertainty in test result (1 GHz to 18 GHz) = 4.7 dB

[6] Power spectral density

Uncertainty in test result (Spectrum Analyser) = 2.48 dB
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