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Report Number: TRA-029575-02-45-10A

1 Revision Record

Issue Number Issue Date Revision History
A 2" December 2016 | Original
B 2" December 2016 EUT name change
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Report Number: TRA-029575-02-45-10A

2.1 Test Summary

Requirement Clause RINEEsE
Test Method and Description 47CFR15 t0. this Result / Note
equipment
Radiated spunous emissions
(restricted bands of operation and 15.205 X Pass
cabinet radiation)
AC power line conducted 15.207 n Note 1
emissions
Occupied bandwidth 15.247()(2) X Pass
Peak [l
Conducted carrier power 15.247()(3) Pass
Max. X
Conducted / radiated RF power
out-of-band 15.247(d) X Pass
Power spectral density,
conducted 15.247() X Pass
Calculation of duty correction 15.35(c) ] N/A
Notes:

1. See Test report TRA-029575-02-45-05A

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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Report Number: TRA-029575-02-45-10A

4 Introduction

This report TRA-029575-02-45-10A presents the results of the Radio testing on a SmarDTV (UK) Limited,
Project N63 (Avatar) to specification 47CFR15 Radio Frequency Devices.

The testing was carried out for SmarDTV (UK) Limited by Element, at the address(es) detailed below.

X Element Hull U Element Skelmersdale
Unit E Unit 1
South Orbital Trading Park Pendle Place
Hedon Road Skemersdale
Hull West Lancashire
HU9 1INJ 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.

IC Registration Number(s):

Element Hull 3483A

Element North West 3930B

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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st Specifications

5.1 Normative References

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

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

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.
Industry Canada RSS-247, Issue 1, May 2015 — Digital Transmission Systems (DTSs), Frequency
Hopping Systems (FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices

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

5.2 Deviations from Test Standards

There w

RF915 4.0

ere 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
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7 Equipment Under Test

7.1 EUT Identification

Name: Project N63 (Avatar)

Serial Number: 1604210679 & 14604210698
Model Number: S60

Software Revision: Not Applicable

Build Level / Revision Number: Not Applicable

7.2 System Equipment

Report Number: TRA-029575-02-45-10A

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.

Sample No. Description Model No. Serial No.

S08 EUT 12 Vdc Power Adapter EADP-40MB A HBBD45F00A7
S11 Lenovo ThinkPad E560 34546
S14 Thurlby Thandar Audio Generator TF215 045441
S15 LGTV M227WDL 002MAAK4P824
S17 Channel Master DVR CM-7500TB1 R5YFKZ00228D
S27 Dlink USB to Ethernet adapter DUB-E100 Q8041AA002873

RF915 4.0 Page 10 of 191
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7.3 EUT Mode of Operation

7.3.1 Transmission

The mode of operation for Tx tests was as follows.

Wi-Fi transmitter control was via commands sent through MTool v2.0.3.2 software. The commands
provided by the manufacturer setup the device into a permanent transmit mode. For each type of test,
lowest and highest date rates were investigated to find the worst case data rate. Only the worst case
results are reported. The commands allowed adjustment of the following parameters of significant
interest.

Power Table for EUT Operating Modes and Data Rates

Channel Chanr_1e| Power Setting Data Rate or
Bandwidth Mode

(MHz) (MHz) (g dBm) Scheme
2412 20 CCK 64 1 Mbps
2412 20 CCK 64 11 Mbps
2437 20 CCK 68 1 Mbps
2437 20 CCK 68 11 Mbps
2462 20 CCK 60 1 Mbps
2462 20 CCK 68 11 Mbps
2412 20 OFDM 48 6 Mbps
2412 20 OFDM 48 56 Mbps
2437 20 OFDM 64 6 Mbps
2437 20 OFDM 56 56 Mbps
2462 20 OFDM 64 6 Mbps
2462 20 OFDM 56 56 Mbps
2412 20 HT 44 MCSO0
2412 20 HT 44 MCS7
2437 20 HT 64 MCSO0
2437 20 HT 56 MCS7
2462 20 HT 56 MCSO0
2462 20 HT 56 MCS7
2432 40 HT 32 MCSO0
2432 40 HT 32 MCS7
2447 40 HT 48 MCSO0
2447 40 HT 48 MCS7
2462 40 HT 44 MCSO0
2462 40 HT 44 MCS7
2412 20 VHT 44 MCSONSS1
2412 20 VHT 44 MCS8NSS1
2437 20 VHT 64 MCSONSS1
2437 20 VHT 56 MCS8NSS1
2462 20 VHT 56 MCSONSS1
2462 20 VHT 56 MCS8NSS1
2432 40 VHT 32 MCSONSS1
2432 40 VHT 32 MCS9NSS1
2447 40 VHT 48 MCSONSS1
2447 40 VHT 48 MCS9NSS1
2462 40 VHT 44 MCSONSS1
2462 40 VHT 44 MCS9NSS1

7.3.2 Reception

This report covers transmitter operation only. Results for unintentional emissions can be found in test
report TRA-029575-44-00B.
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7.4 EUT Radio Parameters

7.4.1 General

Report Number: TRA-029575-02-45-10A

Frequency of operation:

2400 — 2483.5 MHz

Modulation type(s):

802.11b/g/nHT20/n HT40

Occupied channel bandwidth(s):

20 MHz /40 MHz

Channel spacing:

5MHz

Nominal Supply Voltage:

110 Vac

Location of notice for license exempt use:

Label /usermanual / both.

Duty cycle:

Upto 100 %

7.4.2 Antennas

Type:

Integral

Frequency range:

2400 — 2490 MHz

Impedance: 50 Ohms
Gain: See Table
Connector type: U-FL

Mounting: Case Mounted

Frequency DB_1 DB_2

[MHz] [dBm] [dBm]
2400 2.8 1.9
2410 2.4 2.1
2420 2.1 2.4
2430 2.3 2.6
2440 2.6 2.9
2450 2.7 3.2
2460 2.9 3.2
2470 2.9 3.3
2480 2.9 3.2
2490 3.1 3.3
Average 2.7 2.8

7.4.3 Product specific declarations

Multiple antenna configuration(s), e.g. MIMO: Mimo
Fixed pt-pt operations (yes/no): No
Installation manual advice on pt-pt
. T . No
operational restrictions (yes/no):
Fixed pt-mpt operations (yes/no): No
Simultaneous tx (yes/no): Yes

RF915 4.0
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Report Number: TRA-029575-02-45-10A
7.5 EUT Description

Error! Reference source not found. One module contains a 5 GHz Wi-Fi Access Point, and the
other module contains a dual-band Wi-Fi Client and a dual-mode Bluetooth radio. All radios within the
device are capable of simultaneous transmission. It is intended for both indoor and outdoor use
(mobile, not portable).

This report only covers 2.4 GHz Wi-Fi.

This radio uses the following operating schemes (beamforming is not supported):
e SISO (single antenna transmission)

SM-MIMO (multiple antenna transmission, uncorrelated)
STBC (multiple antenna transmission, uncorrelated)
e CDD (multiple antenna transmission, correlated)

It uses 4 modulation schemes in the 2.4 GHz band:
802.11b (20 MHz);

802.11g (20 MHz);
802.11n (20 MHz);
802.11n (40 MHz);
This radio can transmit in:
o 2412-2462 MHz — Channels 1-11;
There are 2 antennas of known gain.
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8 Modifications

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

9.1 Block Diagram

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

LG TV Channel Master
DVR
HDMI Cable
HDMI Cable
12 Vdc EUT ( Thurlby Thandar
Pow er Adapter Audio Generator
Phono to 3.5 mm
Audio cable
USB C to USB
- D-Link USB to W ( Laptop
Ma'gi P(ijer Ethernet
110V 60 Hz Adapter Unshielded Ethernet

Cable
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9.2 General Set-up Photograph

The following photograph shows basic EUT set-up:

Pictures reomved for confidentiality
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10 General Technical Parameters
10.1 Normal Conditions

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. 5V dc from the adaptor / 3V dc from
alkaline batteries / 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 110 Vac +/-2 % 85 % and 115 %
Battery New battery N/A
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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

Report Number: TRA-029575-02-45-10A

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:

Test Chamber:

Test Standard and Clause:

EUT Channels / Frequencies Measured:
EUT Channel Bandwidths:

Deviations From Standard:

Measurement BW:

Measurement Detector:

Element Hull

Lab 16

ANSI C63.10-2013, Clause 6.5 and 6.6
Low / Mid / High

20MHz / 40MHz

None

30 MHzto 1 GHz 120 kHz

Above 1 GHz: 1 MHz

Up to 1 GHz quasi-peak

Above 1 GHz: RMS average and Peak

Environmental Conditions (Normal Environment)

Temperature: 21 °C +15 °C to +35 °C (as declared)
Humidity: 45 % RH 20 % RH to 75 % RH (as declared)
Supply: 12 Vdc 230 Vac +10 % (as declared)

11.3 Test Limit

Unwanted emissions that fall within the restricted frequency bands shall comply with the limits

specified:

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

Frequency Field Strength

(MHz) (uV/m at 3 m)
30to 88 100
8810 216 150
216 to 960 200
Above 960 500

RF915 4.0
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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.

Figure i Test Setup

EUT radiating path Measurement RF Spectrum
< >) Antenna o | Attenuator - Analyser
_____________________ >

A
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11.5 Test Set-up Photograph

Set up photographs are withheld per client’s confidentiality request.

11.6 Test Equipment

Equipment Equipment Element Due For
Type Manufacturer Description No Calibration
ATS Rainford Ferrite Lined REF886 | 21/07/2017
Chamber
3109 EMCO Biconical RFG095 | 17/05/2019
Antenna
3146 EMCO Log Periodic RFG191 | 17/05/2019
Antenna
3115 EMCO Horn Antenna RFG129 09/02/2018
Q-Par Horn Antenna RFG629 30/09/2017
310 Sonoma Pre-Amp (9kHz— | pergs7 | 30/06/2018
1GH2)
. Pre-Amp (1 —
8449B Agilent 26.5GH2) REF913 02/02/2018
FSU26 R&S Spectrum REF909 | 26/04/2017
Analyser
Spectrum
FSuU46 R&S Analyser REF910 05/07/2017
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11.7 Test Results

Worst case typical pre-scan results are presented here (there were no harmonic emissions detected
and all emissions measured were independent of the radio operating mode):

802.11n 20MHz Channel 1

® “RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz 39.87 dBLVAT
Ref 87 dBuUVW/m Att 5 B SAT 65 ms 99.190000000 MHz
Markgr 2 [T1(]
Lo 30
84485000000 MHz| N
Varker 3 [T1|]
P4 c ’)Q_ s =] Vi
g 18-471250000 MHz
Markgr 4 [T1(]
e SBTSHdBpvA T 1o
30.690625000 MHz
I SC
arc o 312 M
icpsl
Fac
- C
- -c
Start 30 MHz 17 MHz/ Stop 200 MHz
Date: 30.JUN.2016 12:27:54
® “ RBN 100 KHz Marker 1 [T1 ]
VBN 300 kHz 244_36 dB.VAT
Ref 87 dBuV/m Att 5 dB SNT 80 ms 869300000000 MHz
Varkgr 2 [T1[]
| 48 \V/418
8C
743.100000000 M-z |IFN
Markgr 3 [T1(]
m 421 dBi\ Ll
7C = Bt
aE 580.00000(000 MHz

Marker 4 [T1|]

-ac AOTSYOEAVZ T 1o
247 950000000 MHz

F-ac
Start 200 VHz 80 \WHz/ Stop 1 GHz

Date: 30.JUN.2016 14:32:25
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® “RBN 1 Mz Marker 1 [T1 ]
VBN 10 MHz 58.09 dBVAT
Ref 90 dBUV/m “Att 5 B S\NT 50 ms 1.486666667 GHz
o Offset 9.5 dB Markgr 2 [T1|]
4098 dBV/
- 1 N
Varkgr 3 [TL
1 |LFoC PK rsmyy
A4S -5  aoavzZIT
M 4P BT
7C 4224
Ve
Marker 4 [T1|]
2 AN 49.29 aBV/| e
VA .
o 5000000000 G|
FoC AV
2 H

Start 1 Giz 500 VHz/ Stop 6 GHz

Date: 28.JUN.2016 15:49:34

@ “RBN 1 MHz Marker 1 [T1 ]
VBV 10 Mz 50.02 B/
Ref 90 cBLMV/m ALt 5B SNT 50 ms 11868500000 GHz

oc Offset 9.5 dB Marker 2 [T1|]
48.7P dBVAT
Q N

Markgr 3 [T1(]

A AP dBpvVAT

MAXH
7C 7-245000000—G=
M
2> AN
VA Fec F
FOC AV
T

ISC

L e aaadila
R’ ¥R

Start 6 Giz 600 vWHz/ Stop 12 GHz

Date: 28.JUN.2016 15:45:48
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Ref 90 dBV/m

“Att 5 dB

“RBN 1 MHz
VBN 10 MHz
SAT 50 ms

o Offset 9.5 dB

—1C

Start 12 GHz

Date: 28.JUN.2016 15:43:33

600 VHz/

Stop 18 GHz

®

Ref 90 dBuV/m

Attt 5 dB

“RBN 1 MHz
VBNV 10 MHz
SAT 50 ms

o Offget 9.5 dB

M

- 6ec
FOC AV

IS0

Date: 29.JUN.2016 11:37:42

Stop 25 GHiz
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802.11n 20MHz Channel 6

® “RBW 100 KHz  Marker 1 [T1 ]
VBNV 300 kHz 39.18 dBV/AT
Ref 87 dBLV/M Att 5 dB SNT 65 ms 119.398750000 MHz
Markgr 2 [T1[1 I
. 38.7] dBVAT
§4.442500000 MHz| N
Markgr 3 [T1[]
= | m_w
MAXH b0 89 MHz
Markgr 4 [T1(]
I-ac S7TAQTBVAT 1o
30.563124000 M-z
- SC
JFCC o 2 3 L
ue %
| | I
F1c
I~ C
F-ac
Start 30 Mz 17 MHz/ Stop 200 MHz

Date: 30.JUN.2016 12:31:24

@ *RBN 100 KHz varker 1 [T1 ]
VBN 300 KHz 44.78 dBNV/T
Ref 87 dBLV/m Att 5 dB SNT 80 ms 797 .600000000 MHz
Varkér 2 [T1]] |
L 44_2P dBN/T
ac
741 750000000 MHz| N
Markgr 3 [T1[1
m 42 A dBL Ll
7C = S
NMAXH 550_ M“Z
Marker 4 [T1|]
- - -
248350000000 MHz
- I
L2 =]
FoCToP T , |
AC
TE
Lo !
- 1C
I-C
-ac
Start 200 MHz 80 MHz/ Stop 1 GHz

Date: 30.JUN.2016 14:38:24
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@ SRBN 1 MHz Marker 1 [T1 ]
VBV 10 MHz 59.75 dBUVAT
Ref 90 dBLV/M “Att 5 dB SNT 50 ms 1.472916667 GHz
o Offset 9.5 dB Markgr 2 [T1|]
4859 dBV/AT
L 1 71K A
& Markgr 3 [T1[1
. o
1P |LECC K Ly
e 2= 2= ) (e =S\ )}
M =
© = M
Markgr 4 [T1[]
2 AN 1 48.56 BV 1
VA .
& 500000000 G|
FOC AV
Feo—t 2 n
3
T | l | | Pl
ar
pz o
1c
C
-1c
Certer 3.5 GHz 500 MHz/ Span 5 GHz
Date: 28.JUN.2016 15:56:22
@ “RBN 1 Mz Marker 1 [T1 ]
VBNV 10 MHz 49.56 dBVAT
Ref 90 dBLV/M “AEt 5 B SNT 50 ms 7.311500000 GHz
oc Offset 9.5 dB Marker 2 [T1|]
5113 dBUVAT
Fac 1 | A
1 mc |LEoC K
MAH
T LM
> AN
VAXH Fec TOF
FOC AV 5

Start 6 Giz 600 vWHz/ Stop 12 GHz

Date: 28.JUN.2016 15:58:07
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<§§> “RBN 1 MHz
VBN 10 MHz
Ref 90 dBV/M “AtE 5B SAT 50 ms
o« Offfet 9.5 cB
o L
P e oll=
MAXH
T M
2 AN
VA . F
ac
FOoC AV
- 5C
axr
- 3C
- 2C
10
I-C
_ac
Start 12 Gz 600 MHz/ Stop 18 GHz
Date: 28.JUN.2016 16:02:36
<§§> “RBN 1 MHz
VBN 10 MHz
Ref 90 dBLV/M “Att 5B SAT 50 ms
o« Offset 9.5 B
. m
P ool =
MAH
T Ve
> AN
VAXH Fec TOF
FoC AV
axr
- 3C
- 2C
-ac
I-C
—ac
Start 18 Gz 700 MHz/ Stop 25 GHz
Date: 29.JUN.2016 11:40:32
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802.11n 20MHz Channel 11

® “RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz 39.53 dBuVAr
Ref 87 dBuV/m Att 5 dB SANT 656 ms 99._.360000000 MHz

Markgr 2 [T1(]
37.2Y dBuiVAr

& 35.90750p000 Mz | N
Marker 1
e | e
e k3.95375(000 M-z
Marker 4 [T1|]
m6ec 3905 UV T 1

30.79687$000 MHz

Start 30 MHz 17 MHz/ Stop 200 MHz

Date: 30.JUN.2016 12:35:12

@ *RBN 100 KHz varker 1 [T1 ]
VBN 300 KHz 44.17 dBV/T
Ref 87 dBV/M Att 5B SWT 80 ms 869000000000 Mz

-ac
sz 850000000 M-z| N

1 4 43_3¥ B
= == 2

VA 530. MHz
4 [ml
=HOo

m—C
Start 200 MHz 80 MHz/ Stop 1 GHz

Date: 30.JUN.2016 14:56:42
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® “RBN 1 Mz Marker 1 [T1 ]
VBN 10 MHz 56.65 dBLV/ir
Ref 90 dBuV/m “Att 5 B S\NT 50 ms 1.487916667 GHz
o Offtet 9.5 dB Deltz 2 [T1 ]
—$.58 B
mac 124 533333333 M| IIN
Markg 1
1m |LFC K r3ryl
A4S5-UsLaoavzIm
M s e
< == e
Varkgr 4 [T1(]
2 AN 46.9%5 aBV/T| e
SR ec A S00ATe67 G|
FoC AV
z
- < L,
T “ | | (| R
ar
I~ 2C
F1c
I C
—1c
Start 1 Giz 500 MHz/ Stop 6 GHz
Date: 28.JUN.2016 16:05:54
@ “RBN 1 MHz Marker 1 [T1 ]
VBN 10 MHz 49.04 dBV/I
Ref 90 dBLV/M “Att 5 dB SNT 50 ms 7.390000000 GHz
oc Offset 9.5 dB Marker 2 [T1|]
50.8 dBUVAT
o 1 N
1M |LFoc P
MAXH
© M
2 AN
VAXH Fec TOF
FoC AV _

Start 6 Giz 600 vWHz/ Stop 12 GHz

Date: 28.JUN.2016 16:07:46
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Date:

Ref 90 dBV/m “Att 5 dB

“RBN 1 MHz
VBN 10 MHz
SAT 50 ms

o Offset 9.5 dB

—1C

Start 12 GHz

28.JUN.2016 16:09:35

600 VHz/

Stop 18 GHz

Date:

Ref 90 dBuV/m Attt 5 dB

“RBN 1 MHz
VBNV 10 MHz
SAT 50 ms

o Offget 9.5 dB

M

- 6ec
FOC AV

I~ SC

Center 21.5 GHz

29.JUN.2016 11:43:50

Span 7 GHz

Page 29 of 191



Report Number: TRA-029575-02-45-10A

Emissions not related to the transmit Frequency
Frequency Quasi Peak Limit Margin
(MHz) (dBuV/m) (dBpV/m) (dB)
25.700000 33.75 40.00 6.25
37.800000 34.64 40.00 5.36
42.950000 36.39 40.00 3.62
44.550000 37.49 40.00 251
46.150000 33.00 40.00 7.00
54.200000 34.12 40.00 5.88
62.250000 32.58 40.00 7.42
66.350000 36.33 40.00 3.67
81.200000 38.88 40.00 112
112.250000 32.95 43.52 10.57
140.600000 28.54 43.52 14.98
208.920000 37.26 43.52 6.26
233.480000 37.87 46.02 8.15
258.080000 31.18 46.02 14.84
289.600000 34.00 46.02 12.02
331.800000 30.52 46.02 15.50
434.280000 27.69 46.02 18.33
506.720000 36.87 46.02 9.15
530.440000 34.18 46.02 11.84
550.000000 41.82 46.02 4.20
577.560000 35.18 46.02 10.84
626.680000 35.98 46.02 10.04
651.280000 35.49 46.02 10.53
675.840000 34.90 46.02 11.12
680.720000 23.27 46.02 22.75
741.800000 38.55 46.02 7.47
793.680000 39.05 46.02 6.97
850.040000 38.23 46.02 7.79
950.000000 37.19 46.02 8.83
983.160000 36.18 53.98 17.79
High Power; General emissions not related to transmitter
Freq. M(_aas_’d Cable Antenna Pre-a_mp cl:;);g?é g)'(tsggcr? Field Field Limit
Detector (MHz) Emission Loss Factor Gain Corr'n Factor Strength Strength (uV/m)
(dBuV) (dB) (dB/m) (dB) (dB) (dB) (dBpV/m) (pV/Im)
Pk 1231.608 67.92 2.7 25.8 35.04 0 0 51.7 384.6 5000
Av 1231.608 35.09 2.7 25.8 35.04 0 0 28.6 26.9 500
Pk 1474.274 72.79 3 25.9 34.65 0 0 67.0 2238.7 5000
Av 1474.274 46.91 3 25.9 34.65 0 0 41.2 114.8 500
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High Power; Channel: 2412MHz

Fr Meas'd Cable Antenna | Pre-amp (lgju(;); E)l(;s::‘n’cne Field Field Limit
Detector ™ ﬁ;) Emission Loss Factor Gain Cgr e Fact?)r Strength Strength (yl\//rln)
(dBuV) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) (uV/m)
No significant emissions related to the transmitter w ere detected
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Plots for the lower band edge in all uniqgue modes are presented here:

® RBN 1 Mz Marker 1 [T1 ]
VBN 10 M-z 60.73 B/
Ref 120 cBV/m “AtE 20 dB SSNT 10 s 2.390000000 GHz
1= Marker 2 [r(z)L]
54.00 dBV/
2.38720]923 A
[~ 11C

Markér 3 [T

1P 69. fdﬁﬁ\;\
MAH 5 G

-10C Markegr 4 1
2 A 8l /i)
S 2. bO0O GHz
Lo //
-ac
FOC—PK f‘//
A% YN
A ar
B >
WWMW FRVA
i N\ \
C
I-4C
F2
F1
x |
Center 2.391 GHz 4.2 Wz/ Span 42 MHz
Date: 31.MAY.2016 12:47:09
802.11b 1Mbl/s
@ RBNV 1 Mz Marker 1 [T1 ]
VBN 10 MHz 62.47 B/
Ref 120 dBMV/m AATt 20 dB “SNT 10 s 2.390000000 GHz
1= Markgr 2 [T2(]
51.
B 2.3907: Grz| N
ne Varkdr 3 1
= O AN/
NMAXH 2. ;‘ GHz
-aec Narker i]
2A _oF BT
ToF
MAH 2, OO0 GHz
- //
L e ~
FOC-PK /NM / 407 B 4
. / .
o WW/ \V/
o vk, ™
G e |/
i E
C
]
I-4C
F2
F1
e |
Center 2.391 GHz 4.2 Wz/ Span 42 MHz
Date: 31.MAY.2016 08:56:32

802.11b 11Mb/s
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@ RBN 1 MHz Marker 1 [T1 ]
VBN 10 MHz 66.01 dBLV/ir
Ref 120 dBuv/m *Att 20 dB SNT 10 s 2.390000000 GHz
12c Varker 2 [12|]
46.72 dBuV/
2.3872 GHz | A

o
FOC-PK A / 407 B 4

wh
- .
I s el P G
e

M”\//‘/
|-4C

2
F1

= \
Center 2.391 GHz 4.2 \Hz/ Span 42 MHz

Date: 31.MAY.2016 09:20:45

802.11g 6Mb/s

@ RBN 1 MHz
VBN 10 MHz

Ref 120 cBLV/m “Att 10 dB “SNT 10 s
12
F11c

=

NMAXH F10C

2A
- 9C
- 8C
FOC-PK e, /M

ImSC T~/
I-4C
- 3C
2
F1
L \
Center 2.391 GHz 4.2 \Hz/ Span 42 VHz

Date: 21.0CT.2016 11:45:58

802.11g 54Mb/s
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@ RBN 1 Mz Marker 1 [T1 ]
VBV 10 MHz 68.49 B/
Ref 120 dBUV/m “Att 20 B “SNT 10's 2.390000000 GHz

12c Markegr 2 [T2|]
51.58 dBuvAr
2_.390000000 GHz

Fc Narkegr 3 [T1]1

[F0c r 4 21
2A
MH 2. g@g@m

~8ac
FOC—PK i / 407 B 4
A M A/
L o 4/
FOGAY Lk s A NPA
v LAWY
M

o —

-ac
F2
F1
ol |
Center 2.391 GHz 4.2 \Hz/ Span 42 MHz

Date: 31.MAY.2016 09:25:09

802.11n 20MHz MCSO

@ RBNV 1 MHz varker 1 [T1 ]
VBN 10 MHz 67.95 dBV/T
Ref 120 dB.V/m SALE 20 0B “SNT 10 s 2.390000000 GHz

407 B 4

™ Ead

bV N/
- \/
I-4C
2]
F1
e |
Center 2.391 GHz 4.2 Wz/ Span 42 MHz

Date: 31.MAY.2016 09:27:43

802.11n 20MHz MCS7
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@ RBN 1 Mz Marker 1 [T1 ]
VBV 10 MHz 60.63 dBLV/T
Ref 120 dBUV/m “Att 20 B “SNT 10 s 2.390000000 GHz

1 Markgr 2 [T2(]

45.5] dBuV/ir
2.390000000 GHz
Markgr 3 [T1(]

1 P 62.86 B/
NMAXH 2. GHz

c Varkdr 4 2|~
2A7 8T dBuvAT T
MAXH

2. D000 GHz

oo //'\1/\/\

-ec

FOC-PK / 407 B 4

;

2.

ks

2

S

%

~—
]

M) eV aa Vil

g
=

3
C b Vi NV Y
—\/\/’“‘vw
://"‘\»/
aC
H2
F1
= \
Start 2.38 Gz 4 M=/ Stop 2.42 GHz

Date: 31.MAY.2016 09:41:53

802.11n 40MHz MCSO

@ RBNV 1 MHz varker 1 [T1 ]
VBN 10 MHz 50.64 dBUV/T
Ref 120 dB.V/m “Att 20 dB “SNT 10 s 2.390000000 GHz

1 Markgr 2 [T2(]

1 P 64.34 B/
s 2.40000(000 GHz

- 8ac
FOCPK / 407 B 4

T e v

- -
|~
/\_/,-J\
I-4C
H2
F1
ol |
Start 2.38 GHz 4 \Hz/ Stop 2.42 GHz

Date: 31.MAY.2016 09:46:10

802.11n 40MHz MCS7

RF915 4.0 Page 35 of 191



Report Number: TRA-029575-02-45-10A

High Power; Channel: 2437 MHz

, Duty Distance : -
Freg. M(_aas_d Cable Antenna | Pre-amp Cycie Extrap’n Field Field Limit
Detector (MHz) Emission Loss Factor Gain Corrn ENCaT Strength Strength (uV/im)
(dBuV) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) (uV/m)
No significant emissions related to the transmitter w ere detected
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High Power; Channel: 2462MHz

, Duty Distance : -
Freg. M(_aas_d Cable Antenna | Pre-amp Cycie Extrap’n Field Field Limit
Detector (MHz) Emission Loss Factor Gain Corrn ENCaT Strength Strength (uV/im)
(dBuV) (dB) (dB/m) (dB) (dB) (dB) (dBuV/m) (uV/m)
No significant emissions related to the transmitter w ere detected
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Plots for the upper band edge in all uniqgue modes are presented here:

@ RBN 1 Mz Marker 1 [T1 ]
VBN 10 M-z 58.54 dBV/
Ref 120 dBLMV/M “AtE 20 dB SSNT 10 s 2.483500000 GHz

1c Markgr 2 [T2(]

4979 dBV/
2.483500000 GHz| N

C11C

1M v\\,\\\
-10C

> nK

VAXH ToF
oo /\\

romd |

. U/\ o ™M

FOC-AV \\/ f\w 3 inatng) TRV DO o]
I-4C

- F1

Start 2.464 GHz 3.6 MHz/ Stop 2.5 Gz

Date: 31.MAY.2016 14:10:52

802.11b 1Mb/s

® RBN 1 Mz Marker 1 [T1 ]
VBN 10 M-z 61.72 AR/
Ref 120 dBV/m “ATE 20 B “SNT 10 s 2.483500000 GHz

1c Markgr 2 [T2(]

4958 dBV/
2.483500000 GHz| N

F1ac
1 Pk \
MAXH
-1oc
(Voo e
) \\
Fac
FOC-PK \
\ TR
< axr
\ NN
N s
Feo R
FOC-AV \ MW
2
=S ST
P
\\‘—hm_w
-4ac
F1
x \
Start 2.464 GHz 3.6 \Hz/ Stop 2.5 GHz

Date: 31.MAY.2016 14:21:18

802.11b 11Mb/s
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@ RBN 1 Mz Marker 1 [T1 ]
VBV 10 MHz 69.27 B/
Ref 120 dBUV/m “Att 20 B “SNT 10 s 2_483500000 GHz

1 Markgr 2 [T2(]
53.7¢ B/

2.483500000 GHz| N

:

ifﬂ'
ailal
)1
D

rec ~7 RN YRR
FOC-AV 2
FsC
menmses N NN
|-4C
F1
= \
Start 2.464 GHz 3.6 \Hz/ Stop 2.5 GHz

Date: 31.MAY.2016 14:30:29

802.11g 6Mb/s

@ RBN 1 MHz Marker 1 [T1 ]
VBN 10 MHz 62.62 dBuV/ir
Ref 120 dBuV/m At 20 B “SAT 10 s 2.483500000 GHz
1 Varkgr 2 [T21
47 76 dBLVAT
2.483500000 GHz| N
[~ 11C
1 P \/f‘”\A
MAXH
-10c

- 8C
FOC-PK \

- 6C F %
FoCAY \/\ R atas TR I
N L
= &
Nt~ ]
[-4C
F1
o
Start 2.464 Gz 3.6 \Hz/ Stop 2.5 GHz

Date: 31.MAY.2016 14:35:50

802.11g 54Mb/s
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® RBN 1 MHz Marker 1 [T1 ]
VBNV 10 MHz 68.36 dBuV/T
Ref 120 dBuV/m ALt 20 dB “SAT 10 s 2_483500000 GHz
12c Marker 2 [T2|]
51.9] dBuV/Ar
2.484199308 GHz| N
I~ 11C
1Rk [y
o W\
-10C

s A\

FOC-AV V4N S WMMM,. -t

AN
- 5C 4
v*’\\\ywv~\\__,A.\___~“‘W~-_—_‘_ﬂ’
I-4C
F1
e |
Start 2.464 GHz 3.6 MHz/ Stop 2.5 GHz

Date: 31.MAY.2016 14:41:03

802.11n 20MHz MCSO

® RBNV 1 MHz varker 2 [T2 ]
VBV 10 MHz 50.21 B/
Ref 120 B/ SALE 20 0B “SNT 10 s 2.484307692 GHz

1 Markgr 1 [T1(]
67.72 B/

2_483500000 GHz| N

A
JNATS -

i i,
oo Ay \/\ WMMMW
N\

q
A

I-4C
F1
= |
Start 2.464 GHz 3.6 \Hz/ Stop 2.5 Gz

Date: 31.MAY.2016 15:51:46

802.11n 20MHz MCS7
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® RBN 1 MHz Marker 1 [T1 ]
VBN 10 MHz 69.21 dBuV/ir
Ref 120 dBuV/m “Att 20 B “SAT 10 s 2_483500000 GHz
1 Varkgr 2 [T2]
5347 dBuV/ir
2.48425(000 GHz| N
I~ 11C
1 R
MAXH
-'A:i\“r;xf AN Y
MAXH F
- PN
RVAR VARV IAV/ \J \
- ac
FOC-PK \
\ 1
7C \/‘\ ar
- Ufjﬂ\vﬂ,kﬁ“ﬂV}&V\JNJW\’/Wk&V\r“V
FOC-AV \ 2
\_/\
Lo A4 \/\/r\/\
I-4C
F1
= \
Start 2.464 GHz 3.6 MHz/ Stop 2.5 GHz

Date: 31.MAY.2016 15:49:00

802.11n 40MHz MCSO

® RBNV 1 MHz varker 1 [T1 ]
VBN 10 MHz 67.81 dBV/r
Ref 120 dB.V/m “Att 20 dB “SNT 10 s 2483500000 GHz
12c Markgr 2 [T2(]
5208 dBUV/T
2. cHz| N
[~ 11C
1 Pk

- 8ac
FOCPK \

- 6C
FOC-AV
o \
N NI O NPEN
|-4C
F1
o \
Start 2.464 GHz 3.6 \Hz/ Stop 2.5 GHz

Date: 31.MAY.2016 14:51:28

802.11n 40MHz MCS7
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12 Occupied Bandwidth

12.1 Definition

Report Number: TRA-029575-02-45-10A

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:

Test Chamber:

Test Standard and Clause:

EUT Channels / Frequencies Measured:

EUT Channel Bandwidths:
EUT Test Modulations:

Deviations From Standard:

Measurement BW:

(IC requirement: 1% to 5% OBW,;
FCC requirement: 100 kHz)
Spectrum Analyzer Video BW:
(requirement at least 3x RBW)
Measurement Span:

Measurement Detector:

Element Hull

Lab4

IC: ANSI C63.10-2013, Clause 6.9
FCC: ANSI C63.10-2013, Clause 11.8

Low / Mid / High
20 MHz /40 MHz
802.11b/g/n/ac

None
100 kHz

300 kHz
Relevant and appropriate

Peak

Environmental Conditions (Normal Environment)

Temperature: 25 °C
Humidity: 30 % RH
Supply: 12 Vdc

12.3 Test Limit

+15 °C to +35 °C (as declared)
20 % RH to 75 % RH (as declared)
230 Vac +10 % (as declared)

The minimum -6 dB bandwidth shall be at least 500 kHz.

RF915 4.0
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12.4 Test Method

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
Equipment Equipment Element Due For
Type Manufacturer Description No Calibration
FSU46 R&S Spectrum REF910 | 05/07/2017
Analyser
FSU26 R&S Spectrum REF909 | 26/04/2017
Analyser
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EUT Power Table for Measurements
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Mode (Channel No.) Data rate (Mbps) or scheme Power Setting (q dBm)
CCK (1) 1 64
CCK (1) 11 64
CCK (6) 1 68
CCK (6) 11 68
CCK (11) 1 60
CCK (11) 11 68

OFDM (1) 6 48
OFDM (1) 54 48
OFDM (6) 6 64
OFDM (6) 54 56
OFDM (11) 6 64
OFDM (11) 54 56
HT20 (1) MCSO0 44
HT20 (1) MCS7 44
HT20 (6) MCSO0 64
HT20 (6) MCS7 56
HT20 (11) MCSO0 56
HT20 (11) MCS7 56
HT40 (1) MCSO0 32
HT40 (1) MCS7 32
HT40 (6) MCSO0 48
HT40 (6) MCS7 48
HT40 (9) MCSO0 44
HT40 (9) MCS7 44
VHT20 (1) MCSONSS1 44
VHT20 (1) MCS8NSS1 44
VHT20 (6) MCSONSS1 64
VHT20 (6) MCS8NSS1 56
VHT20 (11) MCSONSS1 56
VHT20 (11) MCS8NSS1 56
VHT40 (1) MCSONSS1 32
VHT40 (1) MCS9NSS1 32
VHTA40 (6) MCSONSS1 48
VHTA40 (6) MCS9NSS1 48
VHT40 (9) MCSONSS1 44
VHT40 (9) MCS9NSS1 44

RF915 4.0
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12.6 Test Results
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FCC 15.247.Modulation: 802.11b; Data rate: 1Mb/s; Power settings*
Channel F = 6dB
Frequency Bandwidth Result
(MH2) (MHz) (MHz) (kH2)
2412 2407.448718 | 2416.519231 9070.51 PASS
2437 2432.448718 | 2441.006320 8557.60 PASS
2462 2457.448718 | 2466.070423 8621.80 PASS
*Please refer to the EUT Power Table for Measurements
Antenna 0
<§§> “RBW 100 kHz Marker 1 [T1 ]
VBNV 300 kHz 1.37 dBr
Ref 20 dBm ALt 45 dB SAT 10 ms 2.407448718 Gz
x Delth 2 [T1 ]
¢.18 dB
L1 > 5 _azeosizse mz|IN
Delth 3 [T1 ]
1 B 1 LJUU\ MJ 3
VRS e //]V“A’W \ U\-Juu ‘1\,\ o-e7e3 B’i rCl.B;
[ A/ W W \k
g v\
W
wid e
- -4C
[~ —5C
- —&C
[~ —7C
—8C
Center 2.412 GHz 2 \Hz/ Span 20 VHz

Date:

11.MAY.2016 16:25:21

RF915 4.0

Page 45 of 191



Report Number: TRA-029575-02-45-10A

@ *RBN 100 kHz Marker 1 [T1 ]
VBW 300 kHz 1.58 dBr
Ref 20 dBm ALt 45 dB SAWT 10 ms 2.432448718 GHz
o Deltz 2 [T1 ]
$5.84 dB
-1 2 2 525641006 Mz |IIN

b Deltq 3 [T1 ]
AU | UG 1ot m
A a oo 1

N

IB
.
- —5C
-—eC
- —7C
—8C
Center 2.437 GHz 2 \Hz/ Span 20 VHz
Date: 11.MAY.2016 16:22:25
@ “RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz 1.09 dBr
Ref 20 dBm Attt 45 dB SANT 10 ms 2.457448718 GHz
x Delth 2 [T1 ]
5.73 dB
L c 2 sosaqiops vz I

A Y P P2 P i
7 T

J7 A
“ ¥

]
=

=
VA

[~ —7C

Center 2.462 GHz 2 \WHz/ Span 20 MHz

Date: 11.MAY.2016 16:14:37
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FCC 15.247.Modulation: 802.11b; Data rate: 1Mb/s; Power settings*
Channel F Fu 6dB
Frequency Bandwidth Result
(MHz) (MH2) (MH2) (kH2)
2412 2406.961538 | 2416.980000 10018.00 PASS
2437 2432.932308 | 2440.556923 7624.615 PASS
2462 2457.470385 | 2466.499231 9028.846 PASS

*Please refer to the EUT Power Table for Measurements

Antenna 1
@ “RBN 100 KHz Marker 1 [T1 ]
VBNV 300 kHz -4.03 dBr
Ref 20 dBn “Att 30 dB 2 SAT 20 ms 2.413500000 GHz
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Report Number: TRA-029575-02-45-10A
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Report Number: TRA-029575-02-45-10A

FCC 15.247.Modulation: 802.11b; Data rate: 11Mb/s; Power settings*
Channel F F 6dB
Frequency Bandwidth Result
(MHz) (MH2) (MH2) (kH2)
2412 2408.025641 | 2415.846154 7820.512821 PASS
2437 2432.641026 | 2441.166667 8525.641026 PASS
2462 2457.705128 | 2466.038462 | 8333.333333 PASS

*Please refer to the EUT Power Table for Measurements
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Report Number: TRA-029575-02-45-10A
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Report Number: TRA-029575-02-45-10A

FCC 15.247.Modulation: 802.11b; Data rate: 11Mb/s; Power settings*
Channel F F 6dB
Frequency Bandwidth Result
(MH2) (MHz) (MHz) (kHz)
2412 2407.394231 | 2416.643462 9249.231 PASS
2437 2432.740000 | 2441.333846 8593.846 PASS
2462 2457.470385 | 2466.499231 9028.846 PASS

*Please refer to the EUT Power Table for Measurements
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Report Number: TRA-029575-02-45-10A
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Report Number: TRA-029575-02-45-10A

FCC 15.247.Modulation: 802.11g; Data rate: 6Mb/s; Power settings*
Channel F F 6dB
Frequency Bandwidth Result
(MHz) (MH2) (MH2) (kH2)
2412 2403.794872 | 2414.500000 16378.21 PASS
2437 2428.794872 | 2430.717949 16378.21 PASS
2462 2453.794872 | 2457.000000 16378.21 PASS

*Please refer to the EUT Power Table for Measurements
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Report Number: TRA-029575-02-45-10A
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Report Number: TRA-029575-02-45-10A

FCC 15.247.Modulation: 802.11g; Data rate: 6Mb/s; Power settings*
Channel F F 6dB
Frequency Bandwidth Result
(MH2) (MHz) (MHz) (kHz)
2412 2403.826923 | 2420.153077 16326.15 PASS
2437 2428.797692 | 2445.172308 16374.62 PASS
2462 2453.835000 | 2470.153077 16318.08 PASS

*Please refer to the EUT Power Table for Measurements
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Report Number: TRA-029575-02-45-10A
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Report Number: TRA-029575-02-45-10A

FCC 15.247. Modulation: 802.11g; Data rate: 54 Mbps; Power settings*x
Channel FL FH 6dB
Frequency (MHz2) (MHz) Bandwidth Result
(MHz) (kHz)
2412 2403.666667 | 2420.301282 | 16634.615385 PASS
2437 2428.762821 | 2445.205129 | 16442.307692 PASS
2462 2453.762821 | 2470.205129 | 16442.307692 PASS
*Please refer to the EUT Power Table for Measurements
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Report Number: TRA-029575-02-45-10A
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Report Number: TRA-029575-02-45-10A

FCC 15.247.Modulation: 802.11g; Data rate: 54 Mbps; Power settings*
Channel F Fu 6dB
Frequency Bandwidth Result
(MHz) (MH2) (MH2) (kH2)
2412 2403.826923 | 2420.201154 16374.23 PASS
2437 2428.797692 | 2445.220385 16422.693 PASS
2462 2453.786923 | 2470.153077 16366.150 PASS
*Please refer to the EUT Power Table for Measurements
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Report Number: TRA-029575-02-45-10A
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Report Number: TRA-029575-02-45-10A

FCC 15.247.Modulation: 802.11n(HT20); Data rate: MCSO0; Power settings*
F?ehqaunenr?(ly FL P Ban%(?NBidth Result
(MHz) (MH2) (MH2) (kH2)
2412 2403.153846 | 2420.846154 17692.31 PASS
2437 2428.153846 | 2445.701923 17548.08 PASS
2462 2453.153846 | 2470.846154 17692.31 PASS

*Please refer to the EUT Power Table for Measurements
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Report Number: TRA-029575-02-45-10A
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Report Number: TRA-029575-02-45-10A

FCC 15.247.Modulation: 802.11n(HT20); Data rate: MCSO0; Power settings*
Channel F F 6dB
Frequency Bandwidth Result
(MHz) (MH2) (MH2) (kH2)
2412 2403.201923 | 2420.778077 | 17576.15 PASS
2437 2428.172692 | 2445.797308 17624.616 PASS
2462 2453.210000 | 2470.778077 17568.08 PASS

*Please refer to the EUT Power Table for Measurements
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Report Number: TRA-029575-02-45-10A
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Report Number: TRA-029575-02-45-10A

FCC 15.247.Modulation: 802.11n(HT20); Data rate: MCS7; Power settings*
Channel F F 6dB
Frequency Bandwidth Result
(MHz) (MH2) (MH2) (kH2)
2412 2403.105769 | 2420.894231 17788.46 PASS
2437 2428.105769 | 2445.894231 17788.46 PASS
2462 2453.105769 | 2470.894231 17788.46 PASS

*Please refer to the EUT Power Table for Measurements
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Report Number: TRA-029575-02-45-10A
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Report Number: TRA-029575-02-45-10A

FCC 15.247.Modulation: 802.11n(HT20); Data rate: MCS7; Power settings*
Channel F F 6dB
Frequency Bandwidth Result
(MHz) (MH2) (MH2) (kH2)
2412 2403.085769 | 2420.874231 17788.462 PASS
2437 2428.076538 | 2445.845385 17768.847 PASS
2462 2453.113846 | 2470.826154 17712.308 PASS

*Please refer to the EUT Power Table for Measurements
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Report Number: TRA-029575-02-45-10A
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Report Number: TRA-029575-02-45-10A

FCC 15.247.Modulation: 802.11n(HT40); Data rate: MCSO0; Power settings*
Channel F F 6dB
Frequency Bandwidth Result
(MHz) (MH2) (MH2) (kH2)
2422 2403.826923 | 2440.205128 36378.21 PASS
2437 2418.810897 | 2455.189103 36378.21 PASS
2452 2433.810897 | 2470.173077 36362.18 PASS

*Please refer to the EUT Power Table for Measurements
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Report Number: TRA-029575-02-45-10A
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Ref 20 dBn Att 45 dB SAT 20 ms 2.449403846 GHz
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- 1 243331 [ Al
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2]
B / \J \
- —2C
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- —6C
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FCC 15.247.Modulation: 802.11n(HT40); Data rate: MCSO0; Power settings*
Channel F Fu 6dB
Frequency Bandwidth Result
(MHz) (MH2) (MH2) (kH2)
2422 2403.728846 | 2440.221154 36492 .31 PASS
2447 2428.808974 | 2465.221154 36412.18 PASS
2452 2443.728846 | 2480.205128 36476.28 PASS

*Please refer to the EUT Power Table for Measurements

Antenna 1

Report Number: TRA-029575-02-45-10A

Date:

“RBN 100 kHz

Marker 1 [T1 ]

VBN 300 kHz -18.20 dBr
Ref 20 dBm At 30 dB SNT 20 ms 2.416950000 GHz
o) Marker 2 [T1]|]
-22.81 dBr
L1 2 [ A
Marker 3 [T1]|]
-22_76 dBr
. PPN
- —1C
I
| Lo YR " [ =)
2 W‘WWWW
L i
/ \ -
L lf
- —-&C
[~ —7C
—-aC
Center 2.422 GHz 5 W=/ Span 50 MHz

22.JUN.2016 17:39:05
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@ “RBNV 100 KHz Marker 1 [TL ]
VBN 300 kHz -13.30 dBr
Ref 20 dBm “ALt 30 dB SNT 20 ms 2.442000000 GHz
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[~ 1C
=2
MAXH -C 2 AcER4404 G
L o -
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R T R
B J W I
[~ —3C
/ K\\‘ B
i
L k“WL
—8C v
- —&C
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Ref 20 dBm ALt 30 dB SNT 20 ms 2.456950000 GHz
2 Marker 2 [T1]|]
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- 1C 2 443 N
Marker 3 [T1]|]
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e e R
L
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- —7C
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Date: 23.JUN.2016 09:26:29
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FCC 15.247.Modulation: 802.11n(HT40); Data rate: MCS7; Power settings*
Channel F F 6dB
Frequency Bandwidth Result
(MHz) (MH2) (MH2) (kH2)
2422 2403.750000 | 2440.250000 36500.00 PASS
2437 2418.746795 | 2455.269231 36522.44 PASS
2452 2433.730769 | 2470.253205 36522.44 PASS
*Please refer to the EUT Power Table for Measurements
Antenna O
@ *RBN 100 kHz Marker 1 [T1 ]
VBW 300 kHz -8.79 dBr
Ref 13 dBm *Att 45 dB SANT 20 ms 2425708333 GHz
L Marker 2 [T1[] |
-13.40 dBr
2.403 cz|
me S S
L L 2.4402&1177 g?z
-1 MMWW [Mm&wwm T T mf
) \
. / \
[~ -5C
[~ —6C
-—7C
[~ —8C

Center 2.422 GHz

Date: 21.JUN.2016 11:10:11

5 WHz/

Span 50 VHz
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FCC 15.247.Modulation: 802.11ac(HT40); Data rate: MCSY7;
Power settings*
Channel = Fu 6dB

Frequency Bandwidth Result
(MH2) (MH2) (MH2) (KH2)
2422 2403.728846 | 2440.221154 36492.308 PASS
2447 2428.728846 | 2465.221154 36492.308 PASS
2452 2443.728846 | 2480.205128 36476.282 PASS

*Please refer to the EUT Power Table for Measurements

Ant 1
@ “RBN 100 KHz varker 1 [T1 ]
VBN 300 kHz -18.20 dBr
Ref 20 dBm *Att 30 dB SANT 20 ms 2.416950000 GHz

x Marker 2 [T1]]
—22.81 dBr
> N

[~ 1C
Marker 3 [T1]|]
= _2P.76 dBr
| B i
- —1C

| A
W w
- —&C
-—7C
—8C
Center 2.422 GHz 5 MHz/ Span 50 VHz

Date: 22.JUN.2016 17:39:05
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@ “RBN 100 kHz Marker 1 [T1 ]
VB 300 KHz ~13.24 dBr
Ref 20 dBm “Att 30 dB SNT 20 ms 2.441950000 GHz
x
[~ 1C
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L o L
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@ - RBN 100 kHz Marker 1 [T1 ]
VBV 300 kHz -11.60 dBr
Ref 20 dBm “Att 30 dB SNT 20 ms 2_456950000 GHz
x Marker 2 [T1(]
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Date: 23.JUN.2016 09:30:32
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FCC 15.247.Modulation: 801.11ac(VHT20); Data rate: MCSONSS1;
Power settings*
Channel F = 6dB

Frequency Bandwidth Result
(MH2) (MHz) (MHz) (kH2)
2412 2403.153861 | 2420.798092 17644.23 PASS
2437 2428.161923 | 2445.806154 17644.23 PASS
2462 2453.161923 | 2470.836154 17674.23 PASS

*Please refer to the EUT Power Table for Measurements

Antenna 0

®

“RBN 100 kHz

Marker 1 [T1 ]

VBN 300 kHz -1.14 dBr
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&
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FCC 15.247.Modulation: 802.11ac(VHT20); Data rate: MCS8NSS1;
Power settings*
Channel F = 6dB

Frequency Bandwidth Result
(MH2) (MHz) (MHz) (kH2)
2412 2403.105784 | 2420.846169 17740.39 PASS
2437 2428.113846 | 2445.854231 17740.38 PASS
2462 2453.113846 | 2470.884231 17770.38 PASS

*Please refer to the EUT Power Table for Measurements

Ant O

®
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FCC 15.247.Modulation: 802.11ac(VHT40); Data rate: MCSONSS1;
Power settings*
Channel = Fu 6dB

Frequency Bandwidth Result
(MH2) (MH2) (MH2) (KH2)
2432 2413.810897 | 2450.205128 36394.231 PASS
2447 2428.750641 | 2465.189103 36438.462 PASS
2452 2443.786923 | 2480.141026 36354.103 PASS

*Please refer to the EUT Power Table for Measurements

Ant O
@ “RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz -8.07 dBr
Ref 20 dBm *Att 45 dB “SNT 20 ms 2.426987821 Gz
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. > 41331 N
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FCC 15.247.Modulation: 802.11ac(VHT40); Data rate: MCSONSS1;
Power settings*
Channel F = 6dB
Frequency Bandwidth Result
(MH2) (MHz) (MHz) (kH2)
2432 2413.749840 | 2450.272276 36522.436 PASS
2447 2428.717788 | 2465.256250 36538.460 PASS
2462 2443.778846 | 2480.240224 36461.378 PASS
*Please refer to the EUT Power Table for Measurements
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@ “RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz —2_61 dBr
Ref 20 dBn “Att 45 B SAT 20 ms 2.441987019 GHz
x Offset 0.6 dB Markér 2 [T1|]
-$_89 dar
- 2_azszivzas crz| N
Marker 3 [T1]|]
=2 _10.70 dBr
S : 4E5256G250-CHz |
¢ 4 - (AVE
I Lo dndat bty b, m H“!l“nﬂ'lﬁlnl ﬁnnlﬂ ﬂ
Ll "I' .'L'-I'l'lvl' 'IIJ'AA‘l’N 1
B J N L
B f \
|- —3C
__4‘ “v:‘di.
- —5C
[~ —6C
- —7C
s
Center 2.446987019 GHz 5 MHz/ Span 50 MHz
Date: 13.JUN.2016 14:29:20
@ “RBN 100 KHz varker 1 [T1 ]
VBN 300 kHz -0.45 dBr
Ref 20 dBm “Att 45 dB SAT 20 ms 2_456967949 GHz
x Offset 0.6 dB Markegr 2 [T1|]
—Y.27 cbr
L 2 gA[rl ; N
Marker
1 P L —$.06 dBr
VAXH ¢ 2480240224 CH=
MWWWMMM R SH Y R 8 A P -
LT TLAR R T TN
B }J H
L / \‘l
TE
L c
- =C
- —&C
[~ —7C
—&C
Center 2.461967949 GHz 5 WHz/ Span 50 MHz
Date: 13.JUN.2016 14:47:14
RF915 4.0 Page 84 of 191



Report Number: TRA-029575-02-45-10A

FCC 15.247.Modulation: 802.11ac(VHT40); Data rate: MCSONSS1;
Power settings*
Channel F = 6dB

Frequency Bandwidth Result
(MH2) (MHz) (MHz) (kH2)
2432 2413.730769 | 2450.285256 36554.487 PASS
2447 2428.750641 | 2465.269231 36518.590 PASS
2462 2443.698718 | 2480.240224 36541.506 PASS

*Please refer to the EUT Power Table for Measurements
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Ref 20 dBm
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FCC 15.247.Modulation: 802.11ac(VHT40); Data rate: MCSONSS1;

Power settings*

F?ehqaunen:(ly FL P Ban%?/vBidth Result
(MH2) (MHz) (MHz) (kH2)
2432 2428.717788 2465.25625 36538.462 PASS
2447 2413.669712 | 2450.272276 36602.56 PASS
2462 2443.698718 | 2480.240224 36541.506 PASS

*Please refer to the EUT Power Table for Measurements

Ant 1
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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 / Frequencies Measured:

EUT Occupied Bandwidths:
EUT Duty Cycle:
Deviations From Standard:
Measurement BW:
Measurement Span:
Measurement Points:

Measurement Detector:

Voltage Extreme Environment Test Range:

Element Hull

Lab 4

ANSI C63.10-2013, Clause 11.9.2
Low / Mid / High

20 MHz and 40 MHz

Greater than 99%

None

Wideband meter used

Wideband meter used

Wideband meter used

RMS

Mains Power = 85 % and 115 % of Nominal (FCC only
requirement);

Environmental Conditions (Normal Environment)

Temperature: 22 °C

Humidity: 44 % RH

13.3 Test Limit

For systems employing digital modulation techniques operating in the bands 902 to 928 MHz, 2400 to

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

2483.5 MHz and 5725 to 5850 MHz, the maximum peak conducted output power shall not exceed 1

W.
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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

Equipment Equipment Element Due For
Type Manufacturer Description No Calibration
RPR3006W Dare Power Meter REF2112 22/03/2017
Attenuation pad 10 dB pad Inuse
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13.6 Test Results

Channel: 2412 MHz; Modulation: CCK; Data rate: 1 Mbps; Power setting
(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)

0 18.6 0 72.44

1 18.4 0 69.18

Total: 141.63

Result: PASS

Channel: 2412 MHz; Modulation: CCK; Data rate: 11 Mbps; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analz’dzgr:]')-eVd Catz:jeBl)OSS I?r?]vx)r
0 18.8 0 75.86

1 18.4 0 69.18
Total: 145.04

Result: PASS

Channel: 2437 MHz; Modulation: CCK; Data rate: 1 Mbps; Power setting

(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analézgrrnl)_evel Calz(ljesl)oss lzr?]V\\ll\(/E)r
0 200 0 100.00

1 19.4 0 87.10
Total: 187.10

Result: PASS

Channel: 2437 MHz; Modulation: CCK; Data rate: 11 Mbps; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)
0 19.8 0 95.50
1 19.6 0 91.20
Total: 186.70
Result: PASS
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Channel: 2462 MHz; Modulation: CCK; Data rate: 1 Mbps; Power setting

(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analzldzgrrnl)_evel Ca?('jeBSOSS Izrcrw\(/e)r
0 17.1 0 51.29

! 17.5 0 56.23

Total: 107.52

Result: PASS

Channel: 2462 MHz; Modulation: CCK; Data rate: 11 Mbps; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)

0 194 0 87.10

1 19.7 0 93.33

Total: 180.42

Result: PASS

Channel: 2412 MHz; Modulation: OFDM; Data rate: 6 Mbps; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain A"""'(ydzgrrn;—‘we' Cat():ieBl)oss l?r?nv\\;\(/e)r
0 154 0 34.67

1 16.2 0 41.69

Total: 76.36

Result: PASS

Channel: 2412 MHz; Modulation: OFDM; Data rate: 54 Mbps; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)
0 16.6 0 45.71
1 16.4 0 43.65
Total: 89.36
Result: PASS
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Channel: 2437 MHz; Modulation: OFDM; Data rate: 6 Mbps; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analzldzgrrnl)_evel Ca?('jeBSOSS Izrcrw\(/e)r
0 194 0 87.10

! 19.5 0 89.13

Total: 176.22

Result: PASS

Channel: 2437 MHz; Modulation: OFDM; Data rate: 54 Mbps; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)

0 18.1 0 64.57

1 17.2 0 52.48

Total: 117.05

Result: PASS

Channel: 2462 MHz; Modulation: OFDM; Data rate: 6 Mbps; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain A"""'(ydzgrrn;—‘we' Cat():ieBl)oss l?r?nv\\;\(/e)r
0 19.2 0 83.18

1 18.9 0 77.62
Total: 160.80

Result: PASS

Channel: 2462 MHz; Modulation: OFDM; Data rate: 54 Mbps; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)
0 17.7 0 58.88
1 18.2 0 66.07
Total: 124.95
Result: PASS
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Channel: 2412 MHz; Modulation: HT20; Data rate: MCSO; Power setting
(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analzldzgrrnl)_evel Ca?('jeBSOSS Izrcrw\(/e)r
0 15.1 0 32.36

1 14.1 0 25.70

Total: 58.06

Result: PASS

Channel: 2412 MHz; Modulation: HT20; Data rate: MCS7; Power setting
(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)

0 16.0 0 39.81

1 16.2 0 41.69

Total: 81.50

Result: PASS

Channel: 2437 MHz; Modulation: HT20; Data rate: MCSO; Power setting
(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain A"""'(ydzgrrn;—‘we' Cat():ieBl)oss l?r?nv\\;\(/e)r
0 19.2 0 83.18

1 18.8 0 75.86
Total: 159.03

Result: PASS

Channel: 2437 MHz; Modulation: HT20; Data rate: MCS7; Power setting
(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)
0 19.0 0 79.43
1 19.0 0 79.43
Total: 158.87
Result: PASS
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Channel: 2462 MHz; Modulation: HT20; Data rate: MCSO; Mbps; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analzldzgrrnl)_evel Ca?('jeBSOSS Izrcrw\(/e)r
0 17.5 0 56.23

! 18.0 0 63.10

Total: 119.33

Result: PASS

Channel: 2462 MHz; Modulation: HT20; Data rate: MCS7; Power setting
(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)

0 18.6 0 72.44

1 185 0 70.79

Total: 143.24

Result: PASS

Channel: 2432 MHz; Modulation: HT40; Data rate: MCSO; Power setting
(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain A"""'(ydzgrrn;—‘we' Cat():ieBl)oss l?r?nv\\;\(/e)r
0 9.0 0 7.94

1 9.7 0 9.33

Total: 17.28

Result: PASS

Channel: 2432 MHz; Modulation: HT40; Data rate: MCS7; Power setting
(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)
0 11.0 0 12.59
1 11.3 0 13.49
Total: 26.08
Result: PASS
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Channel: 2447 MHz; Modulation: HT40; Data rate: MCSO; Power setting

(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analzldzgrrnl)_evel Ca?('jeBSOSS Izrcrw\(/e)r
0 143 0 26.92

1 15.2 0 33.11

Total: 60.03

Result: PASS

Channel: 2447 MHz; Modulation: HT40; Data rate: MCS7; Power setting

(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)

0 16.0 0 39.81

1 16.2 0 41.69

Total: 81.50

Result: PASS

Channel: 2462 MHz; Modulation: HT40; Data rate: MCSO; Mbps; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain A"""'(ydzgrrn;—‘we' Cat():ieBl)oss l?r?nv\\;\(/e)r
0 145 0 28.19

1 14.0 0 25.12

Total: 53.31

Result: PASS

Channel: 2462 MHz; Modulation: HT40; Data rate: MCS7; Power setting

(Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)
0 15.1 0 32.36
1 16.1 0 40.74
Total: 73.10
Result: PASS
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Channel: 2412 MHz; Modulation: VHT20; Data rate: MCSONSS1; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analzldzgrrnl)_evel Ca?('jeBSOSS Izrcrw\(/e)r
0 146 0 28.84

! 146 0 28.84

Total: 57.68

Result: PASS

Channel: 2412 MHz; Modulation: VHT20; Data rate: MCS8NSSL1; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)

0 15.2 0 33.11

1 16.2 0 41.69

Total: 74.80

Result: PASS

Channel: 2437 MHz; Modulation: VHT20; Data rate: MCSONSS1; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain A"""'(ydzgrrn;—‘we' Cat():ieBl)oss l?r?nv\\;\(/e)r
0 20.1 0 102.33

1 19.1 0 81.28

Total: 183.61

Result: PASS

Channel: 2437 MHz; Modulation: VHT20; Data rate: MCS8NSS1; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)
0 16.9 0 48.98
1 17.5 0 56.23
Total: 105.21
Result: PASS
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Channel: 2462 MHz; Modulation: VHT20; Data rate: MCSONSS1; Mbps;
Power setting (Please refer to the Power Table for EUT Operating

Modes )
Antenna Chain Analz/dzsrrnl)_evel Calz(ljeBI)oss I?r?]V\\/I\?)r
0 18.9 0 77.62
1 19.2 0 83.18
Total: 160.80
Result: PASS

Channel: 2462 MHz; Modulation: VHT20; Data rate: MCS8NSS1; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain A"""'(ydzgrrn;—‘we' Cat():ieBl)oss l?r?nv\\;\(/e)r
0 17.0 0 50.12

1 17.3 0 53.70
Total: 103.82

Result: PASS

Channel: 2432 MHz; Modulation: VHT40; Data rate: MCSONSS1; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)
0 9.8 0 9.55
1 9.7 0 9.33
Total: 18.88
Result: PASS

Channel: 2432 MHz; Modulation: VHT40; Data rate: MCS9NSS1; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)
0 104 0 10.96
1 10.8 0 12.02
Total: 22.99
Result: PASS
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Channel: 2447 MHz; Modulation: VHT40; Data rate;: MCSONSS1; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analzldzgrrnl)_evel Ca?('jeBSOSS Izrcrw\(/e)r
0 146 0 28.84

! 14.8 0 30.20

Total: 59.04

Result: PASS

Channel: 2447 MHz; Modulation: VHT40; Data rate: MCS9NSSL1; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain Analyzer Level Cable loss Power
(dBm) (dB) (mW)

0 154 0 34.67

1 15.9 0 38.90

Total: 73.58

Result: PASS

Channel: 2462 MHz; Modulation: VHT40; Data rate: MCSONSS1; Mbps;
Power setting (Please refer to the Power Table for EUT Operating

Modes )
Antenna Chain Analz’dzgr:]')-eVd Cat():jeBl)OSS I?r?]vx)r
0 16.5 0 44.67
L 16.6 0 45.71
Total: 90.38
Result: PASS

Channel: 2462 MHz; Modulation: VHT40; Data rate: MCS9NSS1; Power
setting (Please refer to the Power Table for EUT Operating Modes )

Antenna Chain AnalézBerrnl)_evel Calz(ljegl)oss lerT)]V\\/I\(/E)r
0 16.0 0 39.81
1 16.1 0 40.74
Total: 80.55
Result: PASS
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14 Out-of-band and conducted spurious emissions

14.1 Definition

Out-of-band emission.
Emission on a frequency or frequencies immediately outside the necessary bandwidth that results
from the modulation process but excluding spurious emissions.

Spurious emission.

Emission on a frequency or frequencies that 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.

14.2 Test Parameters

Test Location: Element Hull

Test Chamber: Lab 4

Test Standard and Clause: ANSI C63.10-2013, Clause 11.11
EUT Channels / Frequencies Measured: Low / Mid / High
EUT Channel Bandwidths: 20MHz / 40MH z
Deviations From Standard: None

Measurement BW: 100 kHz

Spectrum Analyzer Video BW: 300 kHz
(requirement at least 3x RBW)

Measurement Detector: Peak

Measurement Range: 30 MHz to 26.5 GHz

Environmental Conditions (Normal Environment)

Temperature: 21 °C +15 °C to +35 °C (as declared)
Humidity: 45 % RH 20 % RH to 75 % RH (as declared)
Supply: 12 Vdc

14.3 Test Limit

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, the attenuation
required shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits specified
in FCC 47CFR15.209(a) / RSS-Gen is not required.
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14.4 Test Method

With the EUT setup as per section 9 of this report and connected as per Figure v, the emissions from
the EUT were 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 v Test Setup

EUT RF Spectrum
p| Attenuator > Analyser

145 Test Equipment

Equipment Equipment Element Due For
Type Manufacturer Description No Calibration
FSU26 R&S Spectrum REF909 | 26/04/2017

Analyser

RF915 4.0 Page 101 of 191



Report Number: TRA-029575-02-45-10A

14.6 Test Results

Results presented in this section represent the worst case mode.

Modulation: HT20; Data rate: MCSO; Power setting: 44qdBm

Channel Emission Analyzer Emission . .
Limit Margin
Frequency [ Frequency Level Level (dBm) (dB) Result
(MH2z) (MH2z) (dBm) (dBm)
2412 2413.25 -1.02 -1.02 N/A N/A PASS
24775.641 -46.49 -46.49 -31.02 -15.47 PASS
@ “RBN 100 kHz Marker 1 [T1 ]
VBNV 300 kHz -1.02 dBr
Ref 10 dBm At 25 dB SWT 10 ms 2.413250000 GHz
10 Offset 1016 dB
€ N
- A
e [
j K‘ (VS
— DI —21-02 dBm / \]
— D2 —31.02 dEl’(
[~ —AC } 4
MW e B
At Mbyonsired
s
- —7C
80
-0
Center 2.412 GHz 6 MHz/ Span 60 MHz

IDate: 21.0CT.2016 14:12:39
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® “RBN 200 Hz Marker 1 [T1 ]
VBW 500 Hz -80.92 dBr
Ref 10 dBm Att 25 dB SWT 3.6 s 150.000000000 kHz
1c Offset 10l6 dB
L - N
1 &
A -_10
- (AVE
= D1 —21-(2 dBm
<X D2 —31-02 dH
L
e
-850
- —&C
[~ —7C
gk AN WA TR VPN PR W
Tw==T u v
—C
Start 9 kHz 14.1 kHz/ Stop 150 kHz
IDate: 21.0CT.2016 14:14:01
@ “RBN 10 Kz Marker 1 [T1 ]
VBNV 30 kHz -58.45 dBr
Ref 10 dBm Att 25 dB SWT 300 ms 197.836538462 kHz
1c Offset 10l6 dB
. N
[1 P
VA 10
- (AVE
- D1 —21.02 dBm
< D2 —31.02 dgm
L
B
50
i
—-aC
| hNFMMn n i : 1 o " 1L " 1
7 H W{anwwwbmm
- 80
o0
Start 150 kHz 2.985 MHz/ Stop 30 MHz

IDate: 21.0CT.2016 14:14:35
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® “RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz -52_60 dBr
Ref 10 dBm ALt 25 dB SNT 100 ms 804.134615385 MHz
1c Offset 10/6 dB
L N
1 P
A -_10
LM
= D1 —21-(2 dBm
<X D2 —31-02 df
L ¢
e
-850
PPV W RE R Y TR T TR WWMWMW
- —&C
[~ —7C
80
—C
Start 30 MHz 97 MHz/ Stop 1 Gz
IDate: 21.0CT.2016 14:14:51
@ *RBN 100 kHz Varker 1 [T1 ]
VBNV 300 kHz —1.99 dBr
Ref 10 dBn ALt 25 dB SNT 400 ms 2.416666667 GHz
1c Offset 10/6 dB Markgr 2 [T1|]
—49_.78 dBr
B 1 2 aza N
C y
[1 P
MAH - 1o
LM
- D1 —21.02 dBm
< D2 —31.02 dgm
L o
2 B
h 4
50
A JAIWWWWW ARV b
s
- —7C
- 80
Eeol
Start 1 GHz 400 MHz/ Stop 5 GHz

IDate: 21.0CT.2016 14:15:46
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® “RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz -50.64 dBr
Ref 10 dBm Att 25 dB SWT 500 ms 8.501602564 GHz
10 Offset 10l6 B
- N
1 P
A -_10
- AV
= D1 —21-(2 dBm
<X D2 —31-02 df
L o
e
-850
[P STV FI WO NN TR VEVTIZ VY ANOY N VAV VY FRTEN W ey
- —&C
[~ —7C
80
—C
Start 5 GHz 500 MHz/ Stop 10 GHz
IDate: 21.0CT.2016 14:16:03
<§§> *RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz -53.51 dRr
Ref 10 dBm Att 25 dB SWT 500 ms 10.000000000 GHz
10 Offset 10l6 B
L N
[1 P
VA 10
- (AVE
- D1 —21.02 dBm
< D2 —31.02 dgm
L
B
o ST A IR RYTPTY VRN PPN oy PUmey o IV R IET FTRV PR
s
- —7C
- 80
O
Start 10 GHz 500 MHz/ Stop 15 GHz
IDate: 21.0CT.2016 14:16:56
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® “RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz —49.35 dBr
Ref 10 dBm ALt 25 dB SNT 500 ms 18.453525641 GHz
1c Offset 10/6 dB
L N
1 P
A -_10
(AVE
= D1 —21-(2 dBm
<X D2 —31-02 df
L ¢
;I. e
R, WA i e g S8 e A A TR AA A oA i Ay p ]
- —&C
[~ —7C
80
o0
Start 15 GHz 500 MHz/ Stop 20 GHz
IDate: 21.0CT.2016 14:17:09
@ *RBN 100 kHz Varker 1 [T1 ]
VBNV 300 kHz —46.49 dBr
Ref 10 dBn ALt 25 dB SNT 500 ms 24_775641026 GHz
1c Offset 10/6 dB
- N
[1 P
MAH - 1o
LM
- D1 —21.02 dBm
< D2 —31.02 dgm
L o
1
B
| . N | Lyl R YR SV ATy Y L WLnA fl l-\W"\JtNN
meq/vwv LV AN WINPT W LA CANTTV
s
-—7C
- 80
Eeol
Start 20 GHz 500 MHz/ Stop 25 GHz
IDate: 21.0CT.2016 14:17:23
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Modulation: HT20; Data rate: MCSO; Power setting: 64qdBm

Channel Emission Analyzer Emission Ll Vieraha
Frequency Frequency Level Level (dBm) (dlg) Result
(MHz) (MHz) (dBm) (dBm)
2437 3432 3.86 3.86 N/A N/A PASS
2437 24887.820 -46.89 -46.89 -26.25 20.64 PASS
® “RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz 3.86 dBr
Ref 10 dBm Attt 25 dB SWT 15 ms 2.432000000 GHz
10 Offfet 10l6 B 1 |
B [N OP0 U0 VU0 PO O O 0 [ Y o~
- T M
- 10 L\'\k Ve
D1 —}6.-25 dBm
o N
| D2 -P6.25 dEm y
7 W
[~ —AC
e
-850
BsS
——7C
T80
-0

IDate: 21.0CT.2016 14:20:28

Span 30 VHz
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® “RBN 200 Hz Varker 1 [T1 ]
VBN 500 Hz -67.54 dBr
Ref 10 dBm ALt 25 dB SWT 3.6 s 65.942307692 kHz
10 Offset 10l6 B
- N
=
A -_10
LM
D1 -16.25 dBm
[~ 20
D2 —p6.25 dgn
[~ —3C
L o
e
-850
- —&C
1
[~ —7C
—C
Start 9 kHz 14.1 kHz/ Stop 150 kHz
IDate: 21.0CT.2016 14:21:06
@ “RBN 10 kHz Varker 1 [T1 ]
VBN 30 kHz -58.91 dBr
Ref 10 dBm ALt 25 dB SWT 300 ms 150-000000000 kHz

1c Offget 10{6 dB

[~ —1C

D1 -16.25 dBm

LM

-2

D2 —-P6.25

o=

=

ksl

F=

[ —7C

AUMS

Start 150 kHz

IDate: 21.0CT.2016 14:21:28

2.985 WHz/

Stop 30 MHz
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® “RBN 100 kHz Varker 1 [T1 ]
VBV 300 khHz —52_62 dBr
Ref 10 dBm ALt 25 dB SNT 100 ms 945_502948718 M-z
1c OFfset 10l6 dB
. N
1 P
A -_10
- AV
D1 -16.P5 dBm
- —2C
D2 -P6.25 din
- —3C
L
e
- 50 +
IRNIVT. TR W YT R 0 IRV STPR TSN FISTTPIRE N1 WY WYTOWARITS VRRTUY P [P PTER
|- —&C
|- —7C
- —8C
—C
Start 30 MHz 97 MHz/ Stop 1 GHz
IDate: 21.0CT.2016 14:21:47
@ *RBN 100 kHz Varker 2 [T1 ]
VBV 300 kHz —50.61 dBr
Ref 10 dBm Att 25 dB SNT 400 ms 3.589743590 GHz
1c offfet 10[6 dB N Varigr 1 [T1[]
_22 dBr
. 2 azssavazs a|[IIN
1 P
VA 10
- (AVE
D1 -16.P5 dBn
- —2C
D2 -P6.25 dB
- —3C
L
2 B
s W
T o T N T S e M v s PO FPY PO PRI I ATy
- —aC
- —7C
- 80
—oC
Start 1 Gz 400 MHz/ Stop 5 GHz

IDate: 21.0CT.2016 14:22:11
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® “RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz -50.38 dBr
Ref 10 dBm Att 25 dB SWT 500 ms 9.815705128 GHz
10 Offset 10l6 B
- N
1 P
A -_10
- (AVE
D1 -16.P5 dBm
[~ 20
D2 -P6.25 dEm
[~ —3C
L o
1 ==
50
MWWMWWWWMW
- —&C
[~ —7C
80
—C
Start 5 GHz 500 MHz/ Stop 10 GHz
IDate: 21.0CT.2016 14:22:25
@ *RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz -50.62 dRr
Ref 10 dBm Att 25 dB SWT 500 ms 11738782051 GHz
10 Offset 10l6 B
L N
[1 P
VA 10
- (AVE
D1 -16.25 dBm
[~ —2C
D2 -P6.25 df
- —3C
L
1 B
MWWMWMMWW
s
- —7C
- 80
O
Start 10 GHz 500 MHz/ Stop 15 GHz
IDate: 21.0CT.2016 14:22:39
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® “RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz —48.88 dBv
Ref 10 dBm Att 25 dB SWT 500 ms 19.535256410 GHz
10 Offset 10l6 B
- N
1 P
A -_10
LM
D1 -16.P5 dBm
[~ 20
D2 -P6.25 dEm
[~ —3C
L o
Yl e
B . "
TR ARV S P N P eIV Y S e s VTN PV L P YTRE A2 STy
- —&C
[~ —7C
80
—C
Start 15 GHz 500 MHz/ Stop 20 GHz
IDate: 21.0CT.2016 14:22:56
@ *RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz —46.89 dRr
Ref 10 dBm Att 25 dB SWT 500 ms 24._887820513 GHz
10 Offset 10l6 B
L N
[1 P
MAH - 1o
LM
D1 -16.25 dBm
[~ —2C
D2 -P6.25 df
- —3C
L
1
B
| o oy ot ndy ool
T ST P e e v W T U R
s
- —7C
- 80
O
Start 20 GHz 500 MHz/ Stop 25 GHz

IDate: 21.0CT.2016 14:23:21
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Modulation: HT20; Data rate: MCSO; Power setting: 56qdBm

Channel Emission Analyzer Emission Ll Margin
Frequency Frequency Level Level (dBm) (dB) Result
(MHz) (MHz) (dBm) (dBm)
2462 2457.0 1.80 1.80 N/A N/A PASS
2462 24551.282 -45.85 -45.85 -28.2 -17.65 PASS
® “RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz 1.80 dBr
Ref 10 dBm Attt 25 dB SWT 15 ms 2.457000000 GHz
10 Offfet 10|6 dB |
1
» P | I N T T T FYR | N
- ¢ wumwww»ﬂ [WWI/W\JMWJM
- 10 lé\{( \\M‘ Ve
D1 —383._2 dBm
e 3 \\
— +-D2 —p8.2 dinf g
T Y\
[ . Mgl
e
-850
BsS
[~ —7C
T80
—C
Center 2.462 GHz 3 vHz/ Span 30 MHz

IDate: 21.0CT.2016 14:25:58

RF915 4.0

Page 112 of 191




Report Number: TRA-029575-02-45-10A

<é§> “RBN 200 Hz Varker 1 [T1 ]
VBN 500 Hz -67.92 dBnv
Ref 10 dBm Att 25 dB SNT 3.6 s 65.942307692 kHz
10 Offset 10l6 B
- N
1 P
A -_10
LM
D1 -18.2 dBm
[~ 20
D2 -P8.2 dBn|
[~ —3C
L o
e
-850
- —&C
1
|- —7C
—C
Start 9 kHz Stop 150 kHz
IDate: 21.0CT.2016 14:26:25
<§§> “RBN 10 kHz Varker 1 [T1 ]
VBN 30 kHz -58.11 dBr
Ref 10 dBm Att 25 dB SWT 300 ms 150.000000000 kHz
10 Offset 10l6 B
L N
[1 P
MAH - 1o
LM
D1 -18.2 dBm
[~ —2C
D2 -P8.2 dBn|
- —3C
L
B
50
il
—a0
-—W—MWMWWWWWWWW
- 80
O
Start 150 kHz 2.985 MHz/ Stop 30 MHz
IDate: 21.0CT.2016 14:32:12
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<é§> “RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz -51.60 dBr
Ref 10 dBm ALt 25 dB SWT 100 ms 620.7051282065 MHz
1c Offset 10l6 dB
- N
=
A -_10
- (AVE
D1 -18.2 dBm
[~ 20
D2 —p8.2 dbn|
[~ —3C
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IDate: 21.0CT.2016 14:32:43
<§§> *RBN 100 kHz Varker 2 [T1 ]
VBNV 300 kHz —48.66 dBr
Ref 10 dBm ALt 25 dB SWT 400 ms 3.538461538 GHz
1c Offet 10]6 dB Marker 1 [T1|]
1 .36 dBr
= 2 4551 N
1 P
VA 10
- (AVE
D1 -18.2 dBm
[~ —2C
D2 —p8.2 dBn|
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Start 1 GHz 400 MHz/ Stop 5 GHz
IDate: 21.0CT.2016 14:33:05
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Report Number: TRA-029575-02-45-10A

<§§> “RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz -50.40 dBr
Ref 10 dBm ALt 25 dB SNT 500 ms 9.102564108 GHz
1c Offset 10/6 dB
L N
1 P
A -_10
- (AVE
D1 —18.2 dBm
[~ 20
D2 —p8.2 dBn]
[~ —3C
L ¢
1 e
L E
- —&C
[~ —7C
80
—C
Start 5 Gz 500 MHz/ Stop 10 GHz
IDate: 21.0CT.2016 14:33:22
<§§> *RBN 100 kHz Varker 1 [T1 ]
VBNV 300 kHz —49_72 dBr
Ref 10 dBn ALt 25 dB SNT 500 ms 12_307692308 GHz
1c Offset 10/6 dB
- N
[1 P
VA 10
- (AVE
D1 -18.2 dBm
[~ —2C
D2 —p8.2 dBn
- —3C
L o
1 B
= A4
s
- —7C
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Eeol
Start 10 GHz 500 MHz/ Stop 15 GHz
IDate: 21.0CT.2016 14:34:01
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<§§> “RBN 100 kHz Varker 1 [T1 ]
VBN 300 kHz -48.45 dBr
Ref 10 dBm ALt 25 dB SNT 500 ms 16.081730769 GHz
1c Offset 10/6 dB
L N
1 P
A -_10
LM
D1 —18.2 dBm
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D2 —p8.2 dBn]
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Start 15 GHz 500 MHz/ Stop 20 GHz
IDate: 21.0CT.2016 14:34:24
<§§> *RBN 100 kHz Varker 1 [T1 ]
VBNV 300 kHz -45.85 dBr
Ref 10 dBn ALt 25 dB SNT 500 ms 24_5512820651 GHz
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IDate: 21.0CT.2016 14:34:42
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15 Power spectral density

15.1 Definition

The power per unit bandwidth.

15.2 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:

Report Number: TRA-029575-02-45-10A

Element Hull

Lab 4

ANSI C63.10-2013, Clause 11.10

Low / Mid / High

20 MHz & 40 MHz

None

3 kHzor 5 kHz (for 20 MHz or 40 MHz channels)
10 kHz or 20 kHz (for 20 MHz or 40 MHz channels)

30 MHz or 60 MHz (for 20 MHz or 40 MHz channels)

Max. Peak

Environmental Conditions (Normal Environment)

Temperature: 21 °C +15 °C to +35 °C (as declared)
Humidity: 45 % RH 20 % RH to 75 % RH (as declared)

Supply: 12 Vdc

15.3 Test Limit

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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Report Number: TRA-029575-02-45-10A

15.4 Test Method

With the EUT setup as per section 9 of this report and connected as per Figure M, 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
15.5 Test Equipment
Equipment Equipment Element Due For
Type Manufacturer Description No Calibration
Cable T&R Low Loss SMA REF2144 | 01/03/2017
RF Cable
FSU46 R&S Spectrum REF910 | 05/07/2017
Analyser
FSU26 R&S Spectrum REF909 | 26/04/2017
Analyser

RF915 4.0
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15.6 Test Results

Report Number: TRA-029575-02-45-10A

Modulation:CCK; Data rate: 1 Mbps; CDD
Channel AC:\Ilyezlfr AC:\'/yezlfr Combined Power
Frequency AntO Antl PSD Setting Result
liz) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) () alzm)
2412 -6.33 -6.92 -3.6 64 PASS
2437 -6.15 -5.80 -3.0 68 PASS
2462 -8.84 -8.03 -5.4 60 PASS

*Analyser level includes 0.6 dB offset for cable loss

®

Ref 5.6 dBm

*Att 20 dB

“RBV 3 kHz
VBN 10 kHz
SNT 3.4 s

Marker 1 [T1 ]

-6.33 dBr

2.411238000 GHz

Offy

set 0.6 dB

30

Center

2.412 Gz

Date: 9.JUN.2016 13:55:42

AntO
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3 MHz/

Span 30 VHz
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Report Number: TRA-029575-02-45-10A

@ “RBN 3 KHz Marker 1 [T1 ONT]
VBN 10 kHz —-6_92 dBr
Ref 5.6 dBm Attt 20 dB SAT 3.4 s 2.411131 GHz
Offget 0.6 dB
—C
N N
A\ 4
MAXH -10
LML
IeB
——7/C
80
Center 2.412 Gz 3 W=/ Span 30 VHz

Date: 8.JUN.2016 15:42:29

Antl
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Report Number: TRA-029575-02-45-10A

@ “RBN 3 KHz Marker 1 [T1 ]
VBNV 10 kHz -6.15 dar
Ref 5.6 dBm ATt 20 dB SNT 3.4 s 2_437726000 GHz
Offsst 0.6 dB
- C
. ]
MAXH -10
LM
20
30
L o
B
]
a0
I —/C
80
Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 9.JUN.2016 11:24:06

AntO
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Report Number: TRA-029575-02-45-10A

@ “RBN 3 KHz Marker 1 [T1 ONT]
VBN 10 kHz -5.80 dBr
Ref 5.6 dBm Attt 20 dB SAT 3.4 s 2.436090 GHz

Offget 0.6 dB

10
LM

20

——/Q

Center 2.437 Gz 3 W=/ Span 30 VHz

Date: 8.JUN.2016 15:38:21

Antl
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Report Number: TRA-029575-02-45-10A

@ “RBN 3 kriz Marker 1 [T1 ]
VBN 10 kHz -8.84 dBr
Ref 10 dBm Att 25 dB SANT 3.4 s 2.461134615 GHz

ic Offget 10/6 dB

P ™ .

Center 2.462 GHz 3 \Hz/ Span 30 MHz

Date: 21.0CT.2016 12:51:25

AntO
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Report Number: TRA-029575-02-45-10A

@ “RBN 3 kriz Marker 1 [T1 ]
VBN 10 kHz -8.03 dBr
Ref 10 dBm Att 25 dB SANT 3.4 s 2.464980769 GHz

ic Offget 10/6 dB

o | by on
N\

e ;

10

[~ -a&0 v \‘
[~ —7C
80
-0
Center 2.462 GHz 3 M=/ Span 30 MHz

Date: 21.0CT.2016 12:53:27

Antl
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Report Number: TRA-029575-02-45-10A

Modulation:CCK; Data rate: 11 Mbps; CDD
Channel AE:\'/yezlfr AE:\I/yezlfr Combined Power
Frequency AntO Antl PSD Setting Result
(l5E) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) (g clzfin)
2412 -7.35 -6.84 4.1 64 PASS
2437 -5.55 -5.84 -2.7 68 PASS
2462 -6.21 -6.25 -3.2 68 PASS

*Analyser level includes 0.6 dB offset for cable loss

Chl

Ref 5.6 dBnm

*Att 20 dB

“RBN 3 kHz
VBN 10 kHz
SWT 3.4 s

Marker 1 [T1 ]

-7.35 dBr

2.412568500 GHz

OFfy

set 0.6 dB

Center

2.412 Gz

Date: 9.JUN.2016 14:53:59

Ant0
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Report Number: TRA-029575-02-45-10A

Chl
@ “RBN 3 kHz Marker 1 [T1 CNT]
VBN 10 kHz -6.84 dBr
Ref 5.6 dBm “Att 20 dB SIT 3.4 s 2409427 GHz
Offet 0.6 dB
N
=2
VAXH
LM
B

——7Q

Center 2.412 Gz 3 W=/ Span 30 VHz

Date: 8.JUN.2016 15:47:24

Antl

RF915 4.0 Page 126 of 191



Report Number: TRA-029575-02-45-10A

Ché
@ “RBN 3 kHz Marker 1 [T1 ]
VBN 10 kHz -5.55 dBr
Ref 5.6 dBn ALt 20 dB SNT 3.4 s 2437477000 GHz

Offget 0.6 dB

Center 2.437 GHz 3 WHz/ Span 30 MHz

Date: 9.JUN.2016 11:27:27

AntO
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Report Number: TRA-029575-02-45-10A

Ché
@ “RBN 3 kHz Marker 1 [T1 ONT]
VBNV 10 kHz -5.84 dBr
Ref 5.6 dBm <ALt 20 dB SNT 3.4 s 2.436996 GHz

Offget 0.6 dB

Center 2.437 GHz 3 WHz/ Span 30 MHz

Date: 8.JUN.2016 15:33:48

Antl
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Report Number: TRA-029575-02-45-10A

Chl1
@ “RBN 3 kHz Marker 1 [T1 ]
VBNV 10 kHz -6.21 dBr
Ref 5.6 dBn ALt 20 dB SNT 3.4 s 2.461989500 GHz

Offget 0.6 dB

Center 2.462 GHz 3 WHz/ Span 30 MHz

Date: 9.JUN.2016 08:58:06

AntO

RF915 4.0 Page 129 of 191



Report Number: TRA-029575-02-45-10A

Chi1
@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 kHz -6.25 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.459429 GHz

Offget 0.6 dB

>
I
W

Center 2.462 GHz 3 VHz/ Span 30 MHz

Date: 8.JUN.2016 16:24:31

Antl
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Report Number: TRA-029575-02-45-10A

Modulation: OFDM; Data rate: 6 Mbps; CDD
Channel AE:\'/yezlfr AE:\I/yezlfr Combined Power
Frequency AntO Antl PSD Setting Result
(l5E) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) (g clzfin)
2412 -13.36 -13.41 -104 48 PASS
2437 -10.26 -9.94 -7.1 64 PASS
2462 -10.06 -10.27 -7.2 64 PASS

Analyser level includes 0.6 dB offset for cable loss

Chl

At 20 dB

“RBN 3 kHz
VBNV 10 kHz
SANT 3.4 s

Marker 1 [T1 ]

-13.36 dBr

2.406343500 GHz

——Qa

-2

Center 2.412 GHz

Date: 9.JUN.2016 13:49:43

AntO
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Span 30 VHz
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Report Number: TRA-029575-02-45-10A

Chl
@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 kHz -13.41 oBv
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.406343 Gz
Offyet 0.6 dB
—C
N
e |
MAH] —10
LM
— 20 [ |
B I
-0
L o
3E
o i
i
L{aL
G LI
I —7C
80
Center 2.412 GHz 3 Mz/ Span 30 MHz

Date: 8.JUN.2016 15:51:15

Antl
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Report Number: TRA-029575-02-45-10A

Ché
@ “RBNV 3 kHz Marker 1 [T1 ]
VBN 10 Kz -10.26 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.438861500 GHz
Offset 0.6 B
—C
N
=2 L
A ——10
\VAX
LM
T ot ||rl||r-l
3E

Center 2.437 GHz 3 VHz/ Span 30 MHz

Date: 9.JUN.2016 11:32:04
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Report Number: TRA-029575-02-45-10A

Ché
@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 Kz -9.94 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.431344 Gz
Offset 0.6 B
—C
N
1 b
A ——10
IVIAX]
LM
3E
a0
I —7C
80
Center 2.437 Gz 3 Mz/ Span 30 MHz

Date: 8.JUN.2016 15:19:49
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Report Number: TRA-029575-02-45-10A

Chi1
@ “RBNV 3 kHz Marker 1 [T1 ]
VBN 10 Kz -10.06 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.456342000 GHz
Offset 0.6 B
—C
N
VIAXH
LM

A.nllhlnhl“““I”J“ui‘H“l“ln“““““\]l||l‘

Center 2.462 GHz 3 VHz/ Span 30 MHz

Date: 9.JUN.2016 09:27:03
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Report Number: TRA-029575-02-45-10A

Chl1l

@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 Kz -10.27 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2456342 GHz

Offget 0.6 dB

;
P
-

——1Qa

>
I
W

LM

=20

30

Center 2.462 GHz 3 VHz/ Span 30 MHz

Date: 8.JUN.2016 16:00:08

Antl
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Report Number: TRA-029575-02-45-10A

Modulation: OFDM; Data rate: 54 Mbps; CDD
Channel AE:\'/yezlfr AE:\I/yezlfr Combined Power
Frequency AntO Antl PSD Setting Result
(l5E) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) (g clzfin)
2412 -14.26 -13.87 -11.05 48 PASS
2437 -12.88 -12.14 -9.5 56 PASS
2462 -12.69 -12.32 -95 56 PASS

Analyser level includes 0.6 dB offset for cable loss

Chi
@ “RBN 3 KHz Marker 1 [T1 ]
VBN 10 kHz -14_.26 dBr
Ref 5.6 dBm At 20 dB SAT 3.4 s 2.417593500 GHz
Offfet 0.6 B
I C
yINE [0 1
v
| |
=20
'I " T
80
Center 2.412 GHz 3 Miz/ Span 30 MHz

Date: 9.JUN.2016 13:51:55

Ant0

RF915 4.0

LM

Page 137 of 191



Report Number: TRA-029575-02-45-10A

Chl
@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 kHz -13.87 B
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.409176 GHz
Offset 0.6 B
—C
N

=2
VIAXH

II'N'H'\I'1|'|I!""‘II IR L | iR AN IM'" \"WH

"Iumlmljdhlu. i ”|l.. |.|m.ll“lnh“ﬂll;h]tr

| L |
\ 1f

Center 2.412 GHz 3 VHz/ Span 30 MHz

Date: 8.JUN.2016 15:53:38

Antl
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Report Number: TRA-029575-02-45-10A

Ché
@ “RBNV 3 kHz Marker 1 [T1 ]
VBN 10 kHz ~12.88 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.434177000 Gz
Offyet 0.6 dB
—C
N
e | .
e [0 v
LM
20
| —=C "||||'|'| ‘II!'I' '|'r
L o
3E
| T
i
I —7C
80
Center 2.437 Gz 3 Mz/ Span 30 MHz

Date: 9.JUN.2016 11:35:54

AntO
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Report Number: TRA-029575-02-45-10A

@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 kHz -12.14 dBv
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.434178 Gz
Offset 0.6 B
—C
N
=2 1
A ——10
\VAX
LM
20
I I | T
I —7C
80
Center 2.437 Gz 3 Miz/ Span 30 MHz

Date: 8.JUN.2016 15:10:10

Antl
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Report Number: TRA-029575-02-45-10A

Chl1

® e e
Ref 5.6 dBm Attt 20 dB SAT 3.4 s 2.467592000 GHz

Offset 0.6 dB

j .
T2 N DR T A R
L |
Certer 2.462 GHz 3 \Hz/ Span 30 MHz

Date: 9.JUN.2016 09:29:40

AntO
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Chl1l

@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 kHz -12.32 B
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2459177 Grz

Offget 0.6 dB

il e

dattENa,

“IM.““

Center 2.462 GHz 3 VHz/ Span 30 MHz

Date: 8.JUN.2016 15:57:52

Antl
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Report Number: TRA-029575-02-45-10A

Modulation: HT20; Data rate: MCSO0; CDD
Channel AE:\'/yezlfr AE:\I/yezlfr Combined Power
Frequency AntO Antl PSD Setting Result
(l5E) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) (g clzfin)
2412 -14.56 -14.63 -11.6 44 PASS
2437 -9.52 -8.39 -5.9 64 PASS
2462 -12.61 -11.95 -9.3 56 PASS

Analyser level includes 0.6 dB offset for cable loss

Chl

LM

@ “RBNV 3 KHz Marker 1 [T1 ]

VBN 10 kHz ~14.56 dBr

Ref 5.6 dBm SALE 20 dB SAT 3.4 s 2.415487500 GHz
Offfet 0.6 B
- C
hAl

——/C
——C
Center 2.412 Gz 3 Miz/ Span 30 MHz

Date:

AntO
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Report Number: TRA-029575-02-45-10A

Chl

@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 Kz -14.63 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.416972 Gz

Offget 0.6 dB

——1Qa

S

[ X

[ ]
<

LM

Center 2.412 GHz 3 VHz/ Span 30 MHz

Date: 8.JUN.2016 14:41:57

Antl
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Ché
@ “RBNV 3 kHz Marker 1 [T1 ]
VBN 10 kHz -9.52 dar
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.431360000 GHz
Offset 0.6 B
—C
N
1 o v
A ——10
\VAX
LM
20 | LA
3E
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——7/0
80
Center 2.437 Gz 3 Miz/ Span 30 Mz

Date: 9.JUN.2016 11:39:01
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Ché
@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 kHz -8.39 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.430115 Gz
Offyet 0.6 dB
—C
N
1
e | i
MAH] —10
LM
3E
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I —7C
80
Center 2.437 Gz 3 Miz/ Span 30 MHz

Date: 8.JUN.2016 14:50:01

Antl
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Chl1l

Ref 10

dBm

Attt 25 dB

“RBN 3 kHz
VBN 10 kHz
SANT 34 s

Report Number: TRA-029575-02-45-10A

Marker 1 [T1 ]
-12_.61 dBr
2463586538 GHz

1c OFfy

set 10

6 dB

L

(AVE

]

Center 2.462 GHz

Date: 21.0CT.2016 13:00:40
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Chl1l
® “RBN 3 kHz Marker 1 [T1 ]
“ VBN 10 KHz -11.95 dBr
Ref 10 dBm Att 25 dB SWT 3.4 s 2.468875000 GHz
1 Offfset 10l6 B
. >
1 P
VIAX- . 1
- by Junyy N

- 1

s *

T

-

Center 2.462 GHz 3 WHz/ Span 30 MHz

Date: 21.0CT.2016 13:02:04

Antl
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Modulation: HT20; Data rate; MCS7; CDD

Channel AE:\'/yezlfr AE:\I/yezlfr Combined Power
Frequency AntO Antl PSD Setting Result
(l5E) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) (g clzfin)
2412 -14.21 -15.03 -11.6 44 PASS
2437 -11.88 -11.28 -8.6 56 PASS
2462 -12.64 -11.84 -9.2 56 PASS

Analyser level includes 0.6 dB offset for cable loss

Chl

@ “RBN 3 KHz Marker 1 [T1 ]
VBN 10 kHz -14_.21 dBr
Ref 5.6 dBm At 20 dB SAT 3.4 s 2.405733000 GHz
Offfet 0.6 B
I C
yINE [0 ul
I—
-0 Il
L o
I —7C
80
Center 2.412 GHz 3 Miz/ Span 30 MHz

Date: 9.JUN.2016 13:39:00
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Chl
@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 kHz -15.03 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.411008 Gz
Offset 0.6 B
—C
N
=2
VIAXH
LM
3E

Center 2.412 GHz 3 VHz/ Span 30 MHz

Date: 8.JUN.2016 14:44:06
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Ché
@ “RBV 3 Kz Marker 1 [T1 ]
VBN 10 kHz -11.88 dBr
Ref 5.6 dBm Attt 20 dB SAT 3.4 s 2.438281000 GHz
Offget 0.6 dB
—C
N
me | ;
VAXH -1 Y
LM
e a— VLT T AR [ hxu.ul.lnilxnlk.
H r
B
u”]"“
--e0
-—7C
80
Certter 2.437 GHz 3 \Hz/ Span 30 MHz

Date: 9.JUN.2016 11:43:25
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Ché

@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 Kz -11.28 dBn
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.430722 Grz

Offget 0.6 dB
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P
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——1Qa
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I
W

LM

Center 2.437 GHz 3 VHz/ Span 30 MHz

Date: 8.JUN.2016 14:53:10
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Ref 5.6 dBm

*Att 20 dB

“RBN 3 kHz
VBW 10 kHz
SANT 3.4 s

Report Number: TRA-029575-02-45-10A

Marker 1 [T1 ]
-12.64 dBr
2.458203500 GHz

Offget 0.6 dB

H

——1Qa

>
I
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Center 2.462 GHz

Date: 9.JUN.2016 09:39:05
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Chl1l

@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 Kz -11.84 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.460716 GHz

Offget 0.6 dB

a
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——1Qa
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I
W
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- o ARNAE

Center 2.462 GHz 3 VHz/ Span 30 MHz

Date: 8.JUN.2016 16:16:11
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Modulation: HT40; Data rate: MCSO0; CDD
Channel AE:\'/yezlfr AE:\I/yezlfr Combined Power
Frequency AntO Antl PSD Setting Result
(l5E) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) (g clzfin)
2422 -18.35 -21.82 -16.7 32 PASS
2447 -13.55 -12.73 -10.1 48 PASS
2462 -17.04 -16.68 -13.8 44 PASS

Analyser level includes 0.6 dB offset for cable loss
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Modulation: HT40; Data rate: MCS7; CDD
Channel AE:\'/yezlfr AE:\I/yezlfr Combined Power
Frequency AntO Antl PSD Setting Result
(l5E) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) (g clzfin)
2412 -19.31 -19.47 -16.4 32 PASS
2447 -13.68 -13.33 -10.5 48 PASS
2462 -16.72 -15.67 -13.2 44 PASS

Analyser level includes 0.6 dB offset for cable loss
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Modulation: VHT20; Data rate: MCSONSS1; CDD
Channel AE:\llyezlfr AE:\Ilyezlfr Combined Power
Frequency AntO Antl PSD Setting Result
(l5E2) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) (¢ Cl2fin)
2412 -14.64 -13.75 -11.2 44 PASS
2437 -10.19 -9.38 -6.8 64 PASS
2462 -9.04 -9.81 -6.4 56 PASS

Analyser level includes 0.6 dB offset for cable loss
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Chl
@ “RBNV 3 kHz Marker 1 [T1 ]
VBN 10 kHz -13.75 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.406987500 Gz
Offyet 0.6 dB
—C
N
e |
e [0 1
LM
—
3E
T
I —7C
80
Center 2.412 GHz 3 Mz/ Span 30 MHz

Date: 8.JUN.2016 14:02:20

Antl

RF915 4.0 Page 168 of 191



Report Number: TRA-029575-02-45-10A

Ché

@ “RBNV 3 kHz Marker 1 [T1 ]
VBN 10 Kz -10.19 dBr
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.431646500 GHz

Offget 0.6 dB

-"-l
PN
e

——1Qa

>
I
W

LM

e

Center 2.437 GHz 3 VHz/ Span 30 MHz

Date: 9.JUN.2016 11:54:50

AntO

RF915 4.0 Page 169 of 191



Report Number: TRA-029575-02-45-10A

Ché

@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 kHz -9.38 dar
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.433864 GHz

Offget 0.6 dB

——1Qa

>
I
W

LM

20 T T T T LI LR S AR R |

30

Center 2.437 GHz 3 VHz/ Span 30 MHz

Date: 8.JUN.2016 14:11:46

Antl

RF915 4.0 Page 170 of 191



Chl1l

Ref 5.6 dBm

*Att 20 dB

“RBN 3 kHz
VBW 10 kHz
SANT 3.4 s

Report Number: TRA-029575-02-45-10A

Marker 1 [T1 ]
-9.04 dBr
2.470743500 GHz

Offget 0.6 dB

M

——1Qa

>
I
W

LM

Center 2.462 GHz

Date: 9.JUN.2016 10:09:49

AntO

RF915 4.0

3 VHz/

Span 30 VHz

Page 171 of 191



Report Number: TRA-029575-02-45-10A

Chi1
@ “RBN 3 kHz Marker 1 [T1 ONT]
VBN 10 kHz -9.81 dBn
Ref 5.6 dBm “Att 20 dB SAT 3.4 s 2.465111 Gz
Offset 0.6 B
—C
N
1 B v
A ——10
IVIAX]
LM
UL I ARATAR LR
3E
a0
I —7C
80
Center 2.462 Gz 3 Mz/ Span 30 MHz

Date: 8.JUN.2016 14:15:56

Antl

RF915 4.0 Page 172 of 191



Report Number: TRA-029575-02-45-10A

Modulation: VHT20; Data rate

: MCS8NSS1; CDD

Channel AE:\'/yezlfr AE:\I/yezlfr Combined Power
Frequency AntO Antl PSD Setting Result

(l5E) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) (g clzfin)
2412 -14.23 -14.25 -11.2 44 PASS
2437 -12.76 -12.59 -9.7 50 PASS
2462 -13.23 -12.78 -10.0 50 PASS

Analyser level includes 0.6 dB offset for cable loss
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Modulation: VHT40; Data rate: MCSONSS1; CDD
Channel AE:\'/yezlfr AE:\I/yezlfr Combined Power
Frequency AntO Antl PSD Setting Result
(l5E) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) (g clzfin)
2422 -18.27 --20.76 -16.3 32 PASS
2447 -13.04 -12.68 -9.8 48 PASS
2462 -11.45 -10.63 -8.0 44 PASS

Analyser level includes 0.6 dB offset for cable loss
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Modulation: VHT40; Data rate: MCS9NSS1; CDD
Channel AE:\'/yezlfr AE:\I/yezlfr Combined Power
Frequency AntO Antl PSD Setting Result
(l5E) (dBm/3kHZ) | (dBm/3kHz) | (ABM/3kHZ) (g clzfin)
2412 -19.23 -19.46 -16.3 32 PASS
2447 -15.07 -13.81 -11.4 48 PASS
2462 -13.92 -11.58 -9.6 44 PASS

Analyser level includes 0.6 dB offset for cable loss
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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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