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Section 1: Introduction

1.1 General

This report contains an assessment of an apparatus against Electromagnetic Compatibility
Standards based upon tests carried out on samples submitted to the Laboratory.

Test performed at: TRaC Global [X]
Unit E
South Orbital Trading Park
Hedon Road
Hull, HU9 1NJ.
United Kingdom.

Telephone: +44 (0) 1482 801801
Fax: +44 (0) 1482 801806

TRaC Global []
Unit 1

Pendle Place

Skelmersdale

West Lancashire, WN8 9PN

United Kingdom

Telephone: +44 (0) 1695 556666
Fax: +44 (0) 1695 577077
Email: test@tracglobal.com
Web site: http://www.tracglobal.com
Tests performed by: A Longley
Report author: A Longley

This report must not be reproduced except in full without prior written permission from
TRaC Global.



mailto:test@tracglobal.com
http://www.tracglobal.com/

TRaC Global Test Report: TRA-026457-45-00A

1.2 Tests Requested By
This testing in this report was requested by :
Pace Plc
Salts Mill
Victoria Road
Saltaire
West Yorkshire

BD18 3LF
United Kingdom

1.3 Manufacturer

As Above

14 Apparatus Assessed
The following apparatus was assessed between 18" March — 24™ April 2015
PXDO01ANI (UHD DTA WITH MOCA)

The above equipment contains a RFCE 2.4 GHz transmitter operating in the 2400 MHz - 2483.5
MHz band.

This report covers the Part 15 C transmitter requirements.

For emissions not related directly to the transmitter see TRaC test report TRA-026457-44-00A.
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15 Test Result Summary

Full details of test results are contained within Appendix A. The following table summarises the
results of the assessment.

The statements relating to compliance with the standards below apply ONLY as qualified in the
notes and deviations stated in sections 1.6 to 1.7 of this test report.

Full details of test results are contained within Appendix A. The following table summarises the
results of the assessment.

Test Type Regulation Me;::ﬁ:gpdem Result
Radiated spurious . . ANSI
emissions A C63.10:2009& | Pass
(Restricted bands) P T KDB 558074
Conducted spurious Title 47 of the CFR: ANSI
emissions Part 15 Subpart C; 15.247 Cffg;gégg?f Pass
. . ANSI
Occupied Title 47 of the CFR : )
Bandwidth Part 15 Subpart C; 15.247(a)(2) CK%?’;S'SZSO&)?E‘ Pass
Conducted Carrier Title 47 of the CFR : ANSI
Power Part 15 Subpart C; 15.247(b) C;fg;g;gg?f Pass
. ANSI
Power Spectral Title 47 of the CFR : .
Density Part 15 Subpart C; 15.247(d) ?(6531252;8?5 Pass
AC Power conducted Title 47 of the CFR: ANSI
emissions Part 15 Subpart C; 15.207 Cffg;gégg?f Pass
- . Title 47 of the CFR:
Digital Modulation Part 15 Subpart C; 15.403 - Pass
RF Safety KDB 447498 - Pass

KDB 558074 - 558074 D01 DTS Meas Guidance v03r02 June 14

Abbreviations used in the above table:

Mod : Modification
CFR : Code of Federal Regulations ANSI : American National Standards Institution
REFE : Radiated Electric Field Emissions PLCE : Power Line Conducted Emissions




TRaC Global Test Report: TRA-026457-45-00A

1.6 Notes Relating To The Assessment
With regard to this assessment, the following points should be noted:

The results contained in this report relate only to the items tested 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.

Particular operating modes, apparatus monitoring methods and performance criteria required by
the standards tested to have been performed except where identified in Section 1.7 of this test
report (Deviations from Test Standards).

For emissions testing, throughout this test report, “Pass” indicates that the results for the sample
as tested were below the specified limit (refer also to Section 2, Measurement Uncertainty).

Where relevant, the apparatus was only assessed using the monitoring methods and
susceptibility criteria defined in this report.

All testing with the exception of testing at the Open Area Test Site was performed under the
following environmental conditions:

Temperature :17t023°C
Humidity :45t075 %
Barometric Pressure : 86 to 106 kPa

All dates used in this report are in the format dd/mm/yy.

This assessment has been performed in accordance with the requirements of ISO/IEC 17025.

1.7 Deviations from Test Standards

There were no deviations from the standards tested to.
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Section 2: Measurement Uncertainty

2.1 Measurement Uncertainty Values

For the test data recorded the following measurement uncertainty was calculated:

Parameter Uncertainty

Radio frequency +1x10”’
RF power, conducted +1.5dB
Maximum frequency deviation:

- within 300 Hz and 6 kHz of audio frequency 5 %

- within 6 kHz and 25 kHz of audio frequency +3 dB
Adjacent channel power +3 dB
Conducted spurious emission of transmitter, valid up to 6 GHz +3 dB
Conducted emission of receivers +3 dB
Radiated emission of transmitter, valid up to 6 GHz +6 dB
Radiated emission of receiver, valid up to 6 GHz +6 dB
RF level uncertainty for a given BER +1.5dB
Temperature +1°C
Humidity +10 %
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Section 3: Modifications

3.1 Modifications Performed During Assessment

No modifications were performed during the assessment




TRaC Global Test Report: TRA-026457-45-00A

Section 4 General Test Procedures

4.1 Radiated Test Setup and Procedures

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

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).

For devices with intentional emissions below 30 MHz, a shielded loop antenna is used as the test antenna.
It is placed at a 1 meter receive height and appropriate low frequency magnetic field extrapolation to the
regulatory limit distance is employed. The EUT is rotated through 360°in the azimuth.

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° 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.

Where regulations allow for direct measurement of field strength, power values measured on the test
receiver / analyzer are converted to dBuV/m at the regulatory distance, using:

FS = PR + AF + CL - PA +KG + DC — CF (dBuV/m)
Where:

PR is the power recorded on receiver / spectrum analyzer (dBuV),

AF is the test antenna factor in dB/m,

CL is the cable loss in dB,

PA is the pre-amplifier gain dB (when applicable),

DC is duty correction factor (when applicable) in dB, and

CF is a distance correction (employed only for measurements at alternate distance to limit) in dB.

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

If effective radiated power (ERP) or effective isotropic radiated power (EIRP) is required, it is computed as
per ANSI C63.10

P=  (Ed)’
30G
Where

P is the power, in W

E is the measured peak field strength, in V/m

d is the distance at which the measurement was made, in m
G is the numeric gain of the radiating element

If the gain of the radiating element is not known, then either the effective radiated power (ERP) or the
effective isotropic radiated power (EIRP) may be calculated from the measured peak field strength, by
using either G = 1.64 or G = 1, respectively.

10
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4.2 AC Powerline Conducted Emissions Test Setup and Procedures

AC Powerline Conducted Emissions from the EUT are checked first by preview scans with Peak and
average detectors covering both live and neutral lines. A spectrum analyser is used to determine if any
periodic emissions are present. Preview scans are performed in standby or receive mode if the device is
subject to these requirements. For transmit mode of operation the device is set to one of the following
modes.

e Transmitting operating at full power (single mode device)
e Transmitting at freq / modulation that gives highest output power (multi mode device)
e Transmitter operating in normal TX mode (e.g. FHSS, TDMA etc)

Formal measurements using the correct detector(s) and bandwidth are made on frequencies identified from
the preview scans.

Battery Power devices are not subject to power line conducted emissions measurements when it is
powered solely by its internal battery.

4.3 Antenna Port Conducted Emissions

Antenna port conducted emissions can include, but are not limited to, Carrier power, Power Spectral
Density, Occupied bandwidth and spurious emission.

Spurious Emissions from the EUT are checked first by preview scans. Preview scans for all spectrum and
modulation characteristics are checked to identify frequencies to perform formal measurements on.

Formal measurements are made on frequencies identified from the preview scans and fundamental
emission(s). Measurements are made using the correct instrumentation (inc. power meter, receiver,
spectrum analyser) that operate with the required detector(s) and bandwidth.

Care is taken to ensure the measurement instrument is not overloaded by the presence of the transmitted
signal by use of external attenuation and filtering where required.

Measured levels are corrected for cables, attenuators, and filters. If applicable, for the specific
measurement, antenna gain is also taken into account.

11
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4.4 Power Supply Variation

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

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

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

For all battery operated equipment, worst case intentional and spurious emissions are re-checked
employing a new (fully charged) battery.

4.5 Thermal Variation

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

Tests are performed at the upper and lower extremes as required and typically at 10° steps between.

Before any temperature measurements are made, the equipment is allowed to reach a thermal balance in
the test chamber.

4.6 Time Domain Measurements

Time domain measurements are made for (but not limited to) use in duty cycle correction, to ensure
compliance with time restrictions on certain types of devices.

If measurements of a transmitter’s on time are required these are performed with a spectrum analyser in
the time domain or with an oscilloscope and RF detector. If time on a specific frequency is required ( e.g.
FHSS timing) the measurement can only be made with a spectrum analyser.

The triggering, timescale and amplitude settings are adjusted according to the signal to be measured on a
case by case basis.

For devices with sharp rise/fall times measurements are made between RF reaching full power (T,,) and
RF dropping to the measurement instrument noise floor (T). For longer rise times measurements are
made for T,, and T, at the RF level required by the occupied bandwidth measurement (e.g. 6 dB, 20 dB
etc).

12
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Appendix A:

Abbreviations used in the tables in this appendix:

Spec
Mod

EUT
SE
L

N

E
Pk
QP
Av

CDN

: Specification
: Modification

: Equipment Under Test
: Support Equipment

. Live Power Line
: Neutral Power Line
: Earth Power Line

: Peak Detector
: Quasi-Peak Detector
: Average Detector

: Coupling & decoupling network

ALSR
OATS
ATS

Ref
Freq

MD
SD

Pol
H
\Y

Formal Emission Test Results

: Absorber Lined Screened Room
: Open Area Test Site
: Alternative Test Site

: Reference
: Frequency

: Measurement Distance
: Spec Distance

: Polarisation
: Horizontal Polarisation
: Vertical Polarisation

13
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Al 6 dB Bandwidth

Title 47 of the CFR: Part 15 Subpart (c) 15.247(a)(2) requires the measurement of the bandwidth
of the transmission between the -6 dB points on the transmitted spectrum.

Test Details:
Regulation Title 47 of the CFR: Part 15 Subpart (c) 15.247(a)(2)
Measurement standard ANSI C63.10, KDB 558074
EUT sample number S02
Modification state 0
SE in test environment S04
SE isolated from EUT TRA-025866S14
EUT set up Refer to Appendix C
Temperature 25°C
Antenna O
Channel Frequency (MHz) Measured 6 dB Bandwidth (kHz) Limit Result
2425.0 MHz 1655 > 500kHz Pass
2450.0 MHz 1640 > 500kHz Pass
2475.0 MHz 1651 > 500kHz Pass
Antenna 1
Channel Frequency (MHz) Measured 6 dB Bandwidth (kHz) Limit Result
2425.0 MHz 1651 > 500kHz Pass
2450.0 MHz 1591 > 500kHz Pass
2475.0 MHz 1669 > 500kHz Pass

Measurements made using guidance from 558074 DO1 DTS Meas Guidance v03r02 June 14
Plots of the 6 dB bandwidth are contained in Appendix B of this test report.

Conducted measurements were performed with a temporary antenna connector provided by the
client.

14
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A2 Transmitter Peak Output Power

Carrier power was verified with the EUT transmitting on its lowest, centre and highest carrier

frequency in turn.

Test Details:
Regulation Title 47 of the CFR: Part1l5 Subpart (c) 15.247(b)(3)
Measurement standard ANSI C63.10, KDB 558074
EUT sample number S02
Modification state 0
SE in test environment S04

SE isolated from EUT

TRA-025866S14

EUT set up Refer to Appendix C
Temperature 25°C
Antenna O
Channel Conducted Peak Conducted Peak Limit
Frequency Carrier Power Carrier Power W) Result
(MHz) (dBm) (W)
2425.0 MHz 2.0 0.0016 1 Pass
2450.0 MHz 1.9 0.0015 1 Pass
2475.0 MHz 1.7 0.0015 1 Pass
Antenna 1
Channel Condl_Jcted Peak Conducted Peak Limit
Frequency Carrier Power Carrier Power (W) (W) Result
(MHz) (dBm)
2425.0 MHz 1.9 0.0015 1 Pass
2450.0 MHz 1.7 0.0015 1 Pass
2475.0 MHz 15 0.0014 1 Pass

Measurements made using guidance from 558074 DO1 DTS Meas Guidance v03r02 June 14

Plots of the transmitter peak output power are contained in Appendix B of this test report.

Conducted measurements were performed with a temporary antenna connector provided by the

client.

15
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A3 Transmitter Power Spectral Density

Transmitter Power Spectral Density was verified with the EUT transmitting on its lowest, centre
and highest carrier frequency in turn.

Test Details:
Regulation Title 47 of the CFR: Part1l5 Subpart (c) 15.247(b)(3)
Measurement standard ANSI C63.10, KDB 558074
EUT sample number S02
Modification state 0
SE in test environment S04

SE isolated from EUT

TRA-025866S14

EUT set up Refer to Appendix C
Temperature 25°C
Antenna O
Conducted
Channel Frequency Peak Power Limit Result
(MHz) Spectral Density (dBm/3kHz)
(dBm)
2425.0 MHz -1.27 8 Pass
2450.0 MHz -1.52 8 Pass
2475.0 MHz -1.68 8 Pass
Antenna 1
Conducted
Channel Frequency Peak Power Limit Result
(MHz) Spectral Density (dBm/3kHz)
(dBm)
2425.0 MHz -1.48 8 Pass
2450.0 MHz -1.66 8 Pass
2475.0 MHz -1.78 8 Pass

Measurements made using guidance from 558074 D01 DTS Meas Guidance v03r02 June 14

Plots of the power spectral density are contained in Appendix B of this test report.

Conducted measurements were performed with a temporary antenna connector provided by the

client.

16
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A4 RF Antenna Conducted Spurious Emissions

Measurement of conducted spurious emissions at the antenna port was performed using a peak
detector with the RBW set to 100kHz and the VBW>RBW. Frequencies were scanned up through
to the 10th harmonic with the EUT transmitting on its lowest, centre and highest carrier frequency
in turn.

Test Details: Antenna 0

Regulation Title 47 of the CFR: Part 15 Subpart (c) Clause 15.247(d)
Measurement standard ANSI C63.10, KDB 558074

Frequency range 9 kHz to 25 GHz

EUT sample number S02

Modification state 0

SE in test environment S04

SE isolated from EUT TRA-025866S14

EUT set up Refer to Appendix C

Temperature 25°C

The worst case conducted emission measurements at the antenna port are listed below:

Antenna O

Is measured

Ref Measured Det Frequency within the Measured Peak Conducted 15.247(d) Limit Summary
No. Freq (MHz) ' Restricted bands (Y/N) power (RBW =100kHz) (dBuV) (dBuVv)
2425.0 MHz

No Significant Emissions Within 20 dB of Limit

2450.0 MHz

No Significant Emissions Within 20 dB of Limit

2475.0 MHz

No Significant Emissions Within 20 dB of Limit

Measurements made using guidance from 558074 DO1 DTS Meas Guidance v03r02 June 14
Plots of the conducted spurious emissions are contained in Appendix B of this test report.

Conducted measurements were performed with a temporary antenna connector provided by the
client.

17
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Test Details: Antenna 1

Regulation Title 47 of the CFR: Part 15 Subpart (c) Clause 15.247(d)
Measurement standard ANSI C63.10, KDB 558074

Frequency range 9 kHz to 25 GHz

EUT sample number S02

Modification state 0

SE in test environment S04

SE isolated from EUT TRA-025866S14

EUT set up Refer to Appendix C

Temperature 25°C

The worst case conducted emission measurements at the antenna port are listed below:

Antenna l

Is measured
Det. Frequency within the
Restricted bands (Y/N)

Ref Measured
No. Freq (MHz)

Measured Peak Conducted 15.247(d) Limit

power (RBW =100kHz) (dBuV) (dBuV) Summary

2425.0 MHz

No Significant Emissions Within 20 dB of Limit

2450.0 MHz

No Significant Emissions Within 20 dB of Limit

2475.0 MHz

No Significant Emissions Within 20 dB of Limit

Measurements made using guidance from 558074 DO1 DTS Meas Guidance v03r02 June 14
Plots of the conducted spurious emissions are contained in Appendix B of this test report.

Conducted measurements were performed with a temporary antenna connector provided by the
client.

18
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Notes:

1.

2.

3.

4.

The conducted emission limit are defined in 47CFR15.205(a) are based on a transmitted
carrier level of 15.247(b). With the EUT transmitting on its lowest, centre and highest
carrier frequencies in turn, emissions from the EUT are required to be 20 dB below the
level of the highest fundamental as measured within a 100 kHz RBW in accordance with
15.247(d) using a peak detector.

The RBW = 100 kHz, Video bandwidth (VBW) > RBW and the radio spectrum was
investigated up to the 10th harmonic in accordance15.33 (a)(1).

The measurements at 2400 MHz and 2483.5 MHz were made to ensure band edge
compliance.

The carrier level was measured whilst varying the supply voltage between 85% and 105%
of the nominal supply voltage as required by 15.31(e). No variation in carrier level was
observed.

The limit outside the restricted band in 100 kHz RBW is defined using the following formula in
accordance with 15.247(d):

Where:

The limit in 100 kHz RBW = (Maximum Peak Conducted Carrier)-20dB

The maximum peak conducted power was measured using a peak power meter. Please refer to
section Al of this test report.

19
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A5 Radiated Electric Field Emissions within the Restricted Bands

Preliminary scans were performed using a peak detector with the RBW = 100kHz. The radiated
electric filed emission test applies to spurious emissions and harmonics that fall within the restricted
bands listed in Section 15.205. The maximum permitted field strength is listed in Section 15.209.
The EUT was set to transmit on its lowest, centre and highest carrier frequency.

The following test site was used for final measurements as specified by the standard tested to:

3m open area test site : 3m alternative test site : X

The effect of the EUT set-up on the measurements is summarised in note (c) below.

Test Details: Antenna 0

Regulation Title 47 of the CFR, Part 15 Subpart (c) Clause 15.247(d) and Clause 15.205
Measurement standard ANSI C63.10

Frequency range 30MHz — 25GHz

EUT sample number S08, S03

Modification state 0

SE in test environment TRA-025866: S17

SE isolated from EUT S07, TRA-025866: S03, S04, S11, S14, S15, S19, S20, S22

EUT set up Refer to Appendix C

Temperature 26°C

Photographs (Appendix F) | 1&2

The worst case radiated emission measurements for spurious emissions and harmonics that fall
within the restricted bands are listed below:

20
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Antenna O
T L B R L R R
MH2) | gBuv) | (dB) (dB/m) @B) | (dBuv/m) | (dB) (uV/m) (uV/m)

2425.0 MHz
Pk 1483.513 | 68.30 3.7 25.9 34.74 63.2 -95 484.17 5000
Av 1483.513 | 60.00 3.7 25.9 34.74 54.9 -95 186.21 500
Pk 4450.529 | 58.09 7.9 32.2 34.73 63.5 -9.5 501.19 5000
Av 4450.529 | 49.06 7.9 32.2 34.73 54.4 -9.5 175.79 500
Pk 4848.962 | 56.81 7.8 33.1 34.70 63.0 -9.5 473.15 5000
Av 4848.962 | 49.00 7.8 33.1 34.70 55.2 -95 192.75 500
Pk 7273.417 | 54.73 10.4 36.5 34.93 66.7 -95 724.44 5000
Av 7273.417 | 46.12 10.4 36.5 34.93 58.1 -95 269.15 500

2450.0 MHz
Pk 1483.449 | 68.61 3.7 25.9 34.74 63.5 -95 501.19 5000
Av 1483.449 | 61.43 3.7 25.9 34.74 56.3 -95 218.78 500
Pk 4450.433 | 58.64 7.9 32.2 34.73 64.0 -9.5 530.88 5000
Av 4450.433 | 49.77 7.9 32.2 34.73 55.1 -9.5 190.55 500
Pk 4898.978 | 56.08 8.2 33.3 34.69 62.9 -9.5 467.74 5000
Av 4898.978 | 48.32 8.2 33.3 34.69 55.1 -9.5 190.55 500
Pk 7348.401 | 53.11 10.5 36.7 34.95 65.4 -95 623.73 5000
Av 7348.401 | 43.69 10.5 36.7 34.95 55.9 -95 208.93 500

2475.0 MHz
Pk 1483.529 | 68.63 3.7 25.9 34.74 63.5 -95 501.19 5000
Av 1483.529 | 61.55 3.7 25.9 34.74 56.4 -95 221.31 500
Pk 4450.529 | 58.71 7.9 32.2 34.73 64.1 -95 537.03 5000
Av 4450.529 | 49.47 7.9 32.2 34.73 54.8 -9.5 184.08 500
Pk 4948.910 | 61.28 8.3 33.4 34.69 68.3 -9.5 870.96 5000
Av 4948.910 | 54.27 8.3 33.4 34.69 61.3 -9.5 389.05 500
Pk 7423.481 | 50.71 10.4 36.8 34.96 62.6 -9.5 451.86 5000
Av 7423.481 | 49.47 | 10.4. 36.8 34.96 51.6 -95 127.35 500

Measurements made using guidance from 558074 D01 DTS Meas Guidance v03r02 June 14
For emissions not related directly to the transmitter see TRaC test report TRA-026457-44-00A.

21
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Test Details: Antenna 1

Regulation

Title 47 of the CFR, Part 15 Subpart (c) Clause 15.247(d) and Clause 15.205

Measurement standard

ANSI C63.10

Frequency range

30MHz — 25GHz

EUT sample number

S08, S03

Modification state

0

SE in test environment

TRA-025866: S17

SE isolated from EUT

S07, TRA-025866: S03, S04, S11, S14, S15, S19, S20, S22

EUT set up Refer to Appendix C
Temperature 26°C
Photographs (Appendix F) | 1&2

The worst case radiated emission measurements for spurious emissions and harmonics that fall
within the restricted bands are listed below:

22
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Antenna l

T R T R R
MH2) | (@Bpv) | (dB) (dB/m) (dB) (@Buvim) | (dB) (uv/m) (uV/m)

2425.0 MHz
Pk 1483.497 | 68.49 3.7 25.9 34.74 63.4 -9.5 495.45 5000
Av 1483.497 | 60.94 3.7 25.9 34.74 55.8 -9.5 206.54 500
Pk 4450.545 | 57.83 7.9 32.2 34.73 63.2 -95 484.17 5000
Av 4450.545 | 48.75 7.9 32.2 34.73 541 -95 169.82 500
Pk 4848.862 | 65.09 7.8 33.1 34.70 71.3 -95 1230.27 5000
Av 4848.862 | 65.09 7.8 33.1 34.70 45.3* -95 61.67 500
Pk 7273.462 | 53.37 10.4 36.5 34.93 65.3 -9.5 616.60 5000
Av 7273.462 | 44.1 10.4 36.5 34.93 56.1 -9.5 213.80 500

2450.0 MHz
Pk 1483.510 | 68.04 3.7 25.9 34.74 62.9 -9.5 467.74 5000
Av 1483.510 | 60.65 3.7 25.9 34.74 55.5 -9.5 199.53 500
Pk 4450.513 | 57.97 7.9 32.2 34.73 63.3 -95 489.78 5000
Av 4450.513 | 49.06 7.9 32.2 34.73 54.4 -95 175.79 500
Pk 4898.942 | 64.60 8.2 33.3 34.69 71.4 -95 1244.51 5000
Av 4898.942 | 64.60 8.2 33.3 34.69 45.4* -95 62.37 500
Pk 7348.429 | 54.35 10.5 36.7 34.95 66.6 -9.5 716.14 5000
Av 7348.429 | 45.41 10.5 36.7 34.95 57.7 -9.5 257.04 500

2475.0 MHz
Pk 1483.510 | 67.20 3.7 25.9 34.74 62.1 -9.5 426.58 5000
Av 1483.510 | 59.24 3.7 25.9 34.74 54.1 -9.5 169.82 500
Pk 4450.513 | 58.27 7.9 32.2 34.73 63.6 -9.5 506.99 5000
Av 4450.513 | 49.78 7.9 32.2 34.73 55.2 -95 192.75 500
Pk 4948.958 | 62.86 8.3 8.3 34.69 69.9 -95 1047.13 5000
Av 4948.958 | 62.86 8.3 8.3 34.69 43.9* -95 52.48 500
Pk 7423.478 | 53.57 10.4 10.4 34.96 65.8 -95 653.13 5000
Av 7423.478 | 44.60 10.4 10.4 34.96 56.8 -9.5 231.74 500

* See note 4

Measurements made using guidance from 558074 D01 DTS Meas Guidance v03r02 June 14
For emissions not related directly to the transmitter see TRaC test report TRA-026457-44-00A.
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Notes:

Any testing performed below 30 MHz was performed using a magnetic loop antenna in
accordance with ANSI C63.10: section 4.5, Table 1
In accordance with 15.35(b), above 1 GHz, emissions measured using a peak detector
shall not exceed a level 20 dB above the average limit.
Measurements at 2400 & 2483.5 MHz were made to ensure band edge compliance.
Where noted a duty cycle correction of -26dB has been applied. In normal operation the
radio transmitter will transmit a 5ms acknowledgement in response to a manual
operation of the remote control, it has been assumed that there will be a maximum of
one operation in any 100ms period giving a maximum duty cycle of 5% for the purposes
of duty cycle correction.
Testing was performed with the EUT orientated in three orthogonal planes and the
maximum emissions level recorded. In addition, the EUT antenna was varied within its
range of motion in order to maximise emissions.
For Frequencies below 1 GHz, RBW= 100 kHz, testing was performed with CISPR16
compliant test receiver with QP detector. Above 1 GHz tests were performed using a
spectrum analyser using the following settings:

Peak RBW=VBW= 1MHz

Average RBW=VBW= 1MHz

These settings as per ANSI C63.10

The upper and lower frequency of the measurement range was decided according to 47 CFR Part
15 Clause 15.33(a) and 15.33(a)(1).

Radiated emission limits (47 CFR Part 15: Clause 15.209) for emissions falling within the
restricted bands defined in 15.205(a):

err?i(igﬁ)nnczl\;lﬁz) Field strength uV/m Measurement Distance m Field strength dBuV/m
0.009-0.490 2400/F(kHz) 300 67.6/F (kHz)
0.490-1.705 24000/F(kHz) 30 87.6/F (kHz
1.705-30 30 30 29.5

30-88 100 3 40.0
88-216 150 3 43.5
216-960 200 3 46.0
Above 960 500 3 54.0
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Notes:

(&) Where results have been measured at one distance, and a signal level displayed at
another, the results have been extrapolated using the following formula:

Extrapolation (dB)= 20 logsg [measurement dlstanceJ

specification distance

The results displayed take into account applicable antenna factors and cable losses.
(b) The levels may have been rounded for display purposes.

(c) The following table summarises the effect of the EUT operating mode, internal configuration
and arrangement of cables / samples on the measured emission levels :

See (i) | See (i) | See (iii) | See (iv)

Effect of EUT operating mode on emission levels v
Effect of EUT internal configuration on emission levels v
Effect of Position of EUT cables & samples on emission v
levels

0] Parameter defined by standard and / or single possible, refer to Appendix C

(i) Parameter defined by client and / or single possible, refer to Appendix C

(i) Parameter had a negligible effect on emission levels, refer to Appendix C

(iv) Worst case determined by initial measurement, refer to Appendix C
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A6 Antenna Gain

The maximum antenna gain for the antenna types to be used with the EUT, as declared by the
client, is 2 dBi.

From: Stephen Cross [mailto:Stephen.Cross@pace.com]
Sent: 24 April 2015 15:19

To: Adam Longley

Cc: Robert Turner; Joseph Ryan; Gary Burns

Subject: RE: TRA-026457 XID info

Hi Adam.

Antenna gain is 2dBi for both antennas. The other information should be on the RF104 document
returned to Martin Baker.

Regards

Steve
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A7 Power Line Conducted Emissions

Preview power line conducted emission measurements were performed with a peak detector in a
screened room. The effect of the EUT set-up on the measurements is summarised in note (b).
Where applicable formal measurements of the emissions were performed with a peak, average
and/or quasi peak detector. The EUT was set to transmit on its lowest, centre and highest carrier
frequency in turn. The formal measurements are detailed below:

Test Details:

Regulation Title 47 of the CFR: Part 15 Subpart (c) Clause 15.207

Measurement standard ANSI C63.10

Frequency range 150kHz to 30MHz

EUT sample number S08, S03

Modification state 0

SE in test environment TRA-025866: S17

SE isolated from EUT S07, TRA-025866: S03, S04, S11, S14, S15, S19, S20, S22

EUT set up Refer to Appendix C

Final Result 1

Frequency | QuasiPeak Meas. Bandwidth PE Line Corr. Margin Limit

(MHz2) (dBpv) Time (kHz) (dB) dB) | (dBpVv)
(ms)
0.150000 48.2 | 15000.0 0.200 | GND N 10.2 17.8 66.0
0.230000 43.7 | 15000.0 10.000 | GND L1 10.1 18.8 62.4
0.310000 42.8 | 15000.0 10.000 | GND L1 10.2 17.2 60.0
0.460000 40.0 | 15000.0 10.000 | GND N 10.1 16.7 56.7
1.680000 38.7 | 15000.0 10.000 | GND L1 10.1 17.3 56.0
10.165000 37.4 | 15000.0 10.000 | GND N 10.6 22.6 60.0
Final Result 2

Frequency Average Meas. Bandwidth PE Line Corr. Margin Limit

(MHz) (dBpv) Time (kHz) (dB) (dB) | (dBuv)
(ms)
0.150000 32.3 | 15000.0 10.000 | GND N 10.2 23.7 56.0
0.230000 33.7 | 15000.0 10.000 | GND L1 10.1 18.7 52.4
0.310000 30.1 | 15000.0 10.000 | GND L1 10.2 19.9 50.0
0.460000 31.9 | 15000.0 10.000 | GND N 10.1 14.8 46.7
1.680000 31.6 | 15000.0 10.000 | GND L1 10.1 14.4 46.0
10.165000 31.0 | 15000.0 10.000 | GND N 10.6 19.0 50.0
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Appendix B: Supporting Graphical Data

This appendix contains graphical data obtained during testing.
Notes:

(@) The radiated electric field emissions and conducted emissions graphical data in this
appendix is preview data. For details of formal results, refer to Appendix A.

(b) The time and date on the plots do not necessarily equate to the time of the test.

(c) Where relevant, on power line conducted emission plots, the limit displayed is the average
limit, which is stricter than the quasi peak limit.

(d) Appendix C details the numbering system used to identify the sample and its modification
state.

(e) The plots presented in this appendix may not be a complete record of the measurements
performed, but are a representative sample, relative to the final assessment.
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6dB Bandwidth

Agilent 16:40:40 Mar 19, 2015

T [Freq/Channel

[
- Center Freq
Ch Freq 2.425 GHz Trig Free 2 42500009 GHz
Occupied Bandwidth | | ]
[Center 2425000000 GHz ||, startFreq
2.42060800 GHz
Ref 18 dBm Atten 28 dB
#Peak Stop Freq
Log Y a 243000000 GHz
1@ > @
dB/ CF Step
=7 1.00860885 MHz
Autn Man
Freq Offset
Center 2.425 00 GHz Span 10 Wiz || 200000080 Hz
#Res BH 1606 kHz UBH 388 kHz Sweep 1 ms (661 pts)

- - y - Signal Track
Occupied Bandwidth Occ BN % Pwr  93.08 7 |[lo, Of]
24100 MHz % dB  -6.00 dB

Transmit Freq Error  -3.925 kHz
% dB Bandwidth 1.655 MHz
|

Antenna 0 2425.0 MHz

% Agilent 16:28:00 Mar 19, 2015 T Heas Setup
| I Avg Number
Ch Freq 2.425 GHz Trig Free 16
Occupied Bandwidth | | On i |
|UBH/RBH Ratio 3.00000 Avg Mode
Exp Repeat
Ref 18 B Atten 26 dB
»Seak 2 L Max Hold
Log > < On 0ff
16 p*d 4
dB/ ) Oce BH 7 Pwr]
99.09 ¥
OBH Span
Center 2.425 600 GHz Span 10 HHz || 10-6000808 Mz
#Res BH 106 kHz VBK 388 kHz Sweep 1 ms (601 pts)

" - ) - ¥ dB
Occupied Bandwidth Occ BH % Pur  99.00 7 -6.60 dB
2.3967 MH=z ®x dB -6.00 dB

; Optimize
Transmit Freq Error  -3.333 kHz
% dB Bandwidth 1651 Mz Ref Level
|
Antenna 1 2425.0 MHz
Agilent 16:36:20 Mar 19, 2015 T [Freg/Channel
[ |
Thfrea 245002 Trig Tres ||, Gonter Freq
Occupied Bandwidth | | |
|Center 2.450000000 GHz | Start Freq
2.44500008 GHz
Ref 18 dBm Atten 28 dB
#Peak StopFreq
Log > s 245500008 GHz
16 ¥ '3
4B/ CF Step
1.00006000 MHz
Auta Man
f Freq Offset
Center 2.450 008 GHz Span 10 1z || 200800000 Hz
#Res BW 168 kHz VBH 366 kHz Sweep 1 ms (661 pts)
= = = - Signal Track
Occupied Bandwidth Occ BH % Pur 9900 % (loy 0H
2.3880 MHz X dB 60045
Transmit Freq Error  3.995 kHz
% dB Bandwidth 1.548 MHz

Antenna 0 2450.0 MHz
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# Agilent 16:29:41 Mar 19, 2015

Freq/Channe

Ch Freq 2.45 GHz

Occupied Bandwidth

Center Freq
T”9 F“’e" 2 45000000 GHz

|Center 2.450000000 GHz

| StartFreq
2.44508888 GHz

Ref 18 dBm Atten 20 dB
#Peak Stop Freq
Lag 3 P 2.45500000 GHz
T T <
dB/ CF Step
= 1.00660008 MHz
Futo Man
Freq Offset
Center 2.450 638 GHz Span 10 Mz || 800000008 Hz
#Res BH 100 kHz VEH 3080 kHz Sweep 1 ms (6O pts)

5 5 - - Signal Track
Occupied Bandwidth Occ BH % Pur  95.08 7 |llon Off
2 3857 MHZ ® dB -G08 dB
Transmit Freq Error -3.500 kHz
% (B Bandwidth 1.591 MHz

Antenna 1 2450.0 MHz

- Agilent 16:34:35 Mar 19, 2015 Meas Setup
| Avg Number
Ch Freq 2.475 GHz Trlg Free
Occupied Bandwidth
Avg Mode
Exp Repeat
Ref 18 dB Atten 20 dB
Voo [— - Max Hold
Log > < On 0ff
10 L 2
dB/ Occ BH % Pwr
99.00 4
OBH Span
Center 2.475 @A GHz Span 10 MHz || 190006060 MHz
#Res BH 180 kHz VEM 308 kHz Sweep 1 ms (B0 pts)

- - - - % dB
Occupied Bandwidth Occ BN % Pur 9.0 % -6.80 dB
24171 WHz X dB 6.0 4

; Optimize
Transmit Freq Error  -3.552 kHz
x dB Bandwidth 1651 MHz Ref Level
|
Antenna 0 2475.0 MHz
# Agilent 16:31:46 Mar 19, 2615 Freq/Channe
[ |
Center Freq
Ch Freq 2.475 GHz Trlg Freel > 47500000 GHz
Occupied Bandwidth |
|Center 2.475000000 GHz Start Freq
2470000808 GHz
Ret 18 dBm Atten 20 dB
#Peak StopFreq
Leg > = 2.43000008 GHz
16 ki i
4B/ CF Step
= 1.00006800 MHz
Auto
| Freq Offset
Center 2.475 BAB GHz Span 10 MHz || 9-08000800 Hz
#Res BH 100 kHz VBH 308 kHz Sweep 1 ms (601 pts)
= - - = Signal Track
Occupied Bandwidth Occ BH % Pur 9900 % |[lon 0ff
2.4179 MHz xdB 60043
Transmit Freq Error  -9.944 kHz
% dB Bandwidth 1.669 MHz

Antenna 1 2475.0 MHz
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Conducted Spurious emissions Antenna 0 2425.0 MHz
. Agilent 11:52:29 Mar 19, 2015 T Trace
WMkrl 185.380 kHz
ﬁef 18 dBnm Atten 28 dB -51.85 dBm ) Tracg
LS;’" Display Line % e
18 [-20.56 dBm .
4B/ DC Coupled Clear Hrite
Max Hold
Dl
aé@.e
m .
Lofi Min Hold
v os2
53 FC 5 View
AL
£051:
<58k Blank
Svp
Start 9,000 kHz Stop 150.000 kHz 1”‘;{3
#Res BH 1 kHz VBH 3 kHz Sweep 134.8 ms (661 pts)
|
9 kHz — 150 kHz
Agilent 11:54:30 Mar 19, 2015 T Display
Mkrl 158 kiz
Ref 16 dBm Atten 20 dB -50.56 dBm Full Screen
Norm Digplay Line N

Log BTV RN
1n  [-20.56 dBm DlsgnlaagrBLérBle

-20, m
dB/ OC Coupled on o
i |

-28.6
dBm .
Limits»
LgAv |
Y1 s2 Active Fctn
53 FC Position|
AL Top

£t
FTun Title»|
Swp 2
[~ ]
Start 158 kHz Stop 39.80 MHz || Preferences)
#Res BH 10 kHz VBH 30 kHz Sweep 285.3 ms (6OL pts)
|

150kHz to 30 MHz

¥ Agilent 11:56:20 Mar 19, 2015 T Display
Mkrl 64.8 MHz
Ref 16 dBm Atten 20 dB -61.17 dBm Full Screen
Horm n f
Log Display Line + [l—ond
1 [-20.56 dBm Display Line
dB/ —-20.56 dBm
on 0ff
1] |
aé@.ﬁ
m -
Limits»
LoAw |
ylos2 Active Fctn
53 FCLa Position»
AL Top

£

FTun Title»
Svp

Start 36.0 MHz Stop 1.0@8 8 GHz | Preferences
#Res BH 106 kHz VBH 388 kHz Sweep 92,72 ms (661 pts)

30 MHz — 1 GHz
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4 Agilent 11:46:33 Mar 19, 2815 T Display
Mkrl 2.427 GHz

Ref 18 dBm Atten 28 dB -8.56 dBm Full Screen

'E;’gk Display Line . I

1w [—20.56 dBm ¢ Display Line

dB/ —208.56 dBm
On Off

]

aé@.b‘

m ..
Lafi ‘ Limits»
ML §2 Active Fctn
53 FC Position»|

AL Top
£ o
FTun Titles
Swp
Start 1688 GHz Stop 5.0608 GHz || Preferencesy
#Res BH 108 kHz VEH 308 kHz Sweep 382.3 ms (661 pts)
|
1 GHz-5GHz
Agilent 11:57:49 Mar 19, 2815 T Display
Mkrl 7.158 GHz
Ret 18 dBm Atten 20 dB -66.29 dBm Full Screen
ngm Display Line | —
10 [-20.56 dBm Display Line
B/ -20.56 dBm
On Dff
ul} |
206
dBm -
Limits
LgRw | '
vl os2 Active Fcth
53 EC Position®
AL 5 Top
£0F): el sl gy TP RPN
ETun Titler
Swp
Start 5,008 GHz Stop 19,888 GHz || Preferencess
#Res BH 100 kHz VBH 388 kHz Sweep 477.9 ms (61 prs)
5 GHz - 10 GHz
. Agilent 12:00:02 Mar 19, 2015 T Display
Mkrl 13.280 GHz
Ref 10 dBm Attsn 20 dB —65.41 dBm Full Screen
[’g;m Display Line Y | —
19 [-20.56 dBm Display Line
B/ -26.56 B
0n 0ff

: ]

-28.6
dBn .
Limits

LgAw ‘ )

vl os2 Active Fetn

33 FC . Positiony|
AL ) Tap

[ 6 A PPN U N SR T Y )

FTun Titles

Sup

Start 16.800 GHz
#Res BH 100 kHz

Stop 15.868 GHz || Preferences»
Sweep 477.9 ms (601 pts)

YBH 380 kHz

10 GHz - 15 GHz
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Conducted Spurious emissions

Antenna 0 2425.0 MHz

¥ Agilent 12:84:50 Mar 19, 2015 T Display
Mkrl 15.842 GHz
Ref 1@ dBm Atten 20 dB -53.97 dBm Full Screen
[‘S;m Display Line I
1o [-20.56 dBm Display Line
dB/ -28.56 dBm
0n 0ff
DI
—-20.6
dBm .
Limits
LgRw ‘ '
) Active Fctn
53 FC . Position»
AL <& TDD
£0f)
FTun Titler
Swp
Start 15.008 GHz Stop 20.008 GHz || Preferences»
#Res BH 108 kHz VEH 308 kHz Sweep 477.9 ms (601 pts)
|

15 GHz - 20 GHz

% Agilent 12:07:03 Mar 19, 2015 T Display
Mkrl 24.808 GHz
Ref 18 dBm Atten 20 dB -62.48 dBm Full Screen
ot [Display Line [
1o [-20.56 dBm Display Line
dB/ -20.56 dBm
On OFf
Dl
aé@.b‘
m ey
Limits
LaRy | g
Yyl g2 Active Fctn
$3 FC 1 Position»
AL ki Top
£ifx
FTun Title
Sp
Start 20.000 GHz Stop 25.008 GHz | Preferences»
#Res BH 100 kHz YBH 368 kHz Sweep 477.9 ms (601 pts)
|

20 GHz — 25 GHz
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Conducted Spurious emissions

Antenna 0 2450.0 MHz

e Agilent 13:27:07 Mar 19, 2815 T Display
Mkrl 52.542 kHz

Ref 18 dBm Atten 26 dB -62.22 dBm Full Screen

Morm : :

Lo |Display Line ¥ [l—-

10 [-21.66 dBm DlsgllangLdlge

—cl. ul

dB/ DC Coupled on ot

ol |

aél.?

m .
LoFv | Limits»|
V1og2 Active Fctn
53 FC 1 Position

AL % Top
£0f)
<58k Titled
Swp
Start 9.000 kHz Stop 150.608 kHz | Preferences
#Res BH 1 kHz WBH 3 kHz Sweep 134.8 ms (BO1 pts)

9 kHz — 150 kHz

3 Agilent 13:38:18 Mar 19, 2615 T Display
Mkrl 158 kHz
Ret 18 dBm Atten 26 dB -47.78 dBm Full Screen
fg’ém Display Line ) | —
16 [-21.66 dBm Diﬁgllagﬁl-jge
=1 ul
dB/ DC Coupled oo Ot
ol |
=217
dBm -
Lofv | Limits»
Y1 52 Active Fctn
53 FC Position
ALl Top
£05)
FTun Title»
Swp
| I I |
Start 158 kHz Stop 30.69 MHz || Preferences
#Res BW 18 kHz VBH 36 kHz Sweep 285.3 ms (601 pts)
|
150kHz to 30 MHz
# Agilent 13:33:16 Mar 19, 2815 T Display
Mkrl 64.8 MHz
Ret 10 dBm Atten 20 dB -60.65 dBm Full Screen
[‘g;m Display Line | —
1o [-21.66 dBm Display Line
Y 2165 dBnn
On OFf
o]
=217
dBm .
Limits
LaAw | '
Yl 52 Active Fectn
$3 FCla Position®
AL Tap
£fx
FTun Title»
Swp
Start 30.0 MHz Stop 1.008 @ GHz | Preferencesy
#Res BH 100 kHz VEH 300 kHz Sweep 92.72 ms (601 pts)
|
30 MHz -1 GHz
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Conducted Spurious emissions Antenna 0 2450.0 MHz
# Agilent 13:24:58 Mar 19, 2815 T Display
Mkrl 2.447 GHz
Ref 18 dBm Atten 20 dB -1.66 dBm Full Screen
Marm m [
Log Display Line . % : :
19 [-21.66 dBm Display Line
4B/ -21.66 dBm
0n 0ff
Dl |
-21.7
dBm -
Lofiv | Limits»
Yl 52 Active Fctn
53 EC Position»
AL Top
£0tn —
Fun Titler
Swp
Start 1,006 GHz Stop 5,008 GHz | Preferences»
#Res BH 108 kHz VBH 388 kHz Sweep 382.3 ms (601 pts)
|

1 GHz -5 GHz
Agilent 13:34:33 Mar 19, 2015 T Display
Mkrl 9.843 GHz

Ref 16 dBm fAtten 20 dB —66.39 dBn || Full Screen

['g;m Display Line %

10 [-21.66 dBm Display Line

-y -21.66 dBnm
On 0f

-

aél.?
m P
Limits

LR | ’

vl os? Active Fetn

33 FC Position»|
AL 5 Top

£0fn ey - I I R

Start 5.808 GHz Stop 18,858 GHz || Preferences)
#Res BH 106 kHz VEH 300 kHz Sweep 482.6 ms (601 pts)

oy T
= -
= =
=
-
=
o
T

5 GHz - 10 GHz

s Agllent 13:36:18 Mar 19, 2015 T Display
Wkrl 14.108 GHz
Ref 18 dBn Atten 20 dB -54.69 dBm || Full Screen
[‘;’g” Display Line i I ——
10 [-21.66 dBm Display Line
ey -21.66 dBm
0n i

-

-21.7
dBm -
Limits
LgAv | '
Yl 52 Active Fctn
53 FC Position
Top

= o
=
&P

Titler

Start 10.008 GHz Stop 15.600 GHz || Preferences
#Res BW 188 kHz VBH 388 kHz Sweep 477.9 ms (601 pts)

=
OB
R

I

[

I

¥

K

i

|

|

10 GHz - 15 GHz
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Conducted Spurious emissions Antenna 0 2450.0 MHz
< Agilent 13:37:36 Mar 19, 2015 T Display
Mkrl 16.742 GHz|
ﬁef 19 dBm Atten 28 dB -65.14 dBm Full Screen

arm i i
Los Display Line « : :
to [-21.66 dBm Display Line
4B/ -21.66 dBm

On Off]
1]
Eél.?

m "
Lofi Limitse
Yl 52 Active Fetn
33 FC . Position»

ALl & Top
£t
ETun Titley,
Swp
Start 15.008 GHz Stop 20.00@ CHz || Preferencesy
#Res BH 108 kHz VBH 308 kHz Sweep 477.9 ms (691 ps)
15 GHz - 20 GHz
- Agilent 13:38:40 Mar 19, 2615 T Display
Mkrl 24.733 GHz
ﬁef 16 dBm Atten 268 dB —62.39 dBm Full Screen
LE;m Display Line " : :
12 [-21.66 dBm Display Line
B/ -21.66 dBm
0n 0Ff
ol
aél.?

m .
Lafiv Limits»
Yl 52 Active Fctn
$3 FC 1 Position»

AL 3 Top
£
FTun Titley
Swp
Start 20,008 GHz Stop 25.666 CHz || Preferencesy
#Res BH 168 kHz VBH 388 kHz Sweep 477.9 ms (601 pts)

20 GHz — 25 GHz
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Conducted Spurious emissions

Antenna 0 2475.0 MHz

# Agilent 13:53:08 Mar 19, 2015 T Display
Mkrl 76.918 kHz
Ret 10 dBm Atten 26 dB -G0.74 dBm Full Screen
Eg’gk Display Line I
o |-21.64 dBm Display Line
—cl. I
dB/ DC Coupled on 0FF
]
-21l.6
dBm .
Limits
LaAw ‘ '
ML S2 Active Fctn
$3 FC 5 Position
AL Tap
£t
<50k Titles
Swp
Start 2000 kHz Stop 156.860 kHz || Preferencesy
#Res BH 1 kHz VBH 3 kHz Sweep 134.8 ms (681 pts)
|

9 kHz — 150 kHz

¥ Agilent 13:54:52 Mar 19, 2015 T Display
Mkrl 158 kHz
Ref 18 dBm Atten 20 dB -49.67 dBm Full Screen
Marm
L i ———
1%9 Display Line
-21.64 dBm
dB/ DC Coupled on Oif
ol |
-21.6
dBm -
Limits
LaPy | ’
b
Y152 Active Fectn
53 FC Position»
AL Top
£0fn
FTun Title»|
Swp
| | e D
Start 158 kHz Stop 30,08 MHz || Preferences»
#Res BH 18 kHz VBH 3@ kHz Sweep 285.3 ms (601 pts)
|
150kHz to 30 MHz
4 Agilent 13:57:20 Mar 19, 2615 T Display
Mkrl 64.8 MHz
Ref 18 dBm Atten 26 dB -61.51 dBm Full Screen
[‘g;m Display Line I
to  [-21.64 dBm Display Line
ey -21.64 dBm
0n Off
u]]
aél.[ﬁ
m .
Limits
LaAw ‘ ’
¥l os2 Active Fctn
$3 Frlt Position»
AL Top
£
FTun Titles
Swp
Start 30.0 MHz Stop 1.808 © GHz || Preferences
#Res BH 108 kHz VEW 388 kHz Sweep 9277 ms (681 pts)
|
30 MHz -1 GHz
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Conducted Spurious emissions Antenna 0 2475.0 MHz
Agilent 13:50:51 Mar 19, 2815 T Display
Mkrl 2.473 GHz]
Ref 10 dBm Atten 26 dB ~1.54 dBm Full Screen
Warm ¢ ;
Log Display Line . « : :
1o [-21.64 dBm Display Line
) -21.64 dBm
0n 0ff
ol r
215
dBrm L
Lofiv | Limits»
s Active Feotn
33 EC Position|
AL Top
£ et
FTun Title
Swp
Start 1.00@ GHz Stop 5.000 GHz || Preferences
#Res BH 100 kHz UBH 300 kHz  Sweep 382.3 ms (601 pts) |
|

1 GHz -5 GHz
% Agilent 14:82:17 Mar 19, 2015 T Display
Mkrl 7.425 GHz
ﬁef 18 dBm Atten 20 dB -65.41 dBm Full Screen
arm H H
Log Oisplay Line # [l—d
16 [—21.64 dBm Display Line
dB/ -21.64 dBm
0n 0ff
i ’7
-21.6
dBm -
Limits
LagAy ‘ '
W1 52 Active Fctn
53 FC . Position”|
AL o Ton
£0f) . it IV PSRN SO
FTun Titley
Swp
Start 5.008 GHz Stop 10.868 GHz || Preferencesy
#Res BW 166 kHz YBH 306 kHz Sweep 477.9 ms (601 pts)
|

5GHz - 10 GHz

4 Agillent 14:93:25 Mar 19, 2015 T Display
Mkrl 13.486 GHz
Ref 18 dBm Atten 28 dB -65.29 dBm Full Screen
Esgm Display Line b |
10 [-21.64 dBm Display Line
ey -21.64 dBm
0n OFf
=216
dBm L
LR ‘ Limits»,
Y1 52 Active Fctn
33 FC . Position»
AL o Top
0D P PO TP PP
FTun Titler
Swp
Start 10.600 GHz Stop 15.0086 GHz || Preferences
#Res BW 108 kHz VBH 3088 kHz Sweap 4779 ms (BAL ps)

10 GHz - 15 GHz
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Conducted Spurious emissions Antenna 0 2475.0 MHz
% Agilent 14:85:57 Mar 19, 2815 T Display
Mkrl 16.342 GHz
Eef 18 dBm Atten 28 dB -64.88 dBm Full Screen
Lg;’“ Display Line v |—
1o [-21.64 dBm Display Line
dB/ -21.64 dBm
On 0ff
Dl
aélﬁ
I .
Lofiu ‘ Limits»
Yl 2 Active Fctn
53 FC . Position
aL > Top
£(f:
FTun Titley
Swp
Start 15.060 GHz Stop 20.860 GHz || Preferencesy
#Res BH 180 kHz VEH 308 kHz Sweep 4779 ms (GO pts)
|

15 GHz - 20 GHz

% Agilent 14:08:13 Mar 19, 2615 T Display
Mkrl 24.942 GHz
Ref 18 dBm Atten 28 dB -G1.66 dBm Full Screen
Marm ; [
Log|Display Line N | —
1o |-21.64 dBm Display Line
4B/ -21.64 dBm
On 0ff
]
-21.6
dBm -
Limits
LgRw ‘ '
Y1 52 Active Fotn
33 EC L Positiony
AL Tan
£
FTun Title»
Swp
Start 20.006 GHz Stop 25.000 GHz || Preferences)
#Res BH 106 kHz VBH 308 kHz Sweep 477.9 ms (601 pts)
|

20 GHz — 25 GHz
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TRaC Global Test Report: TRA-026457-45-00A

Conducted Spurious emissions Antenna 1 2425.0 MHz

# Agilent 14:54:39 Mar 19, 20815 T Display
Mkrl 86.562 kHz
Ref 18 dBm Atten 26 dB —£1.12 dBm Full S5creen
Lo [Display Line L
% f-21.31 dBm Display Line
-21. i
dB/ DC Coupled on 0FF
Dl
-21.3
dBm .
Lofiv ‘ LimitsH
Wl os2 Active Fotn
53 FC : Positiont
AL Top
£0f
58k Title
Swp
Start 9.000 kHz Stop 150,000 kHz || Preferences
#Res BH 1 kHz YEH 3 kHz Sweep 134.8 ms (681 pts)
|

9 kHz — 150 kHz

% Agilent 14:55:55 Mar 19, 2015 T Display
Mkrl 158 kHz
Ret 18 dBm Atten 20 dB —-43.96 dBm Full Screen
fg;m Display Line || —
10 [-21.31 dBm Disg{aglLége
=1, m
dB/ DC Coupled on 03
Dl |
aél.B
m P
Limits
LgAy | '
Yl ose Active Fctn
33 FC Position»|
AL Top
£0f
FTun Titley
Swp
I |
Start 150 kHz Stop 30,86 MHz || Preferences
#Res BH 18 kHz VEH 38 kHz Sweep 2805.3 ms (681 pts)
|

150kHz to 30 MHz

% Agllent 14:57:56 Mar 19, 2015 T Display
Mkrl 64.0 MHz
Ref 18 dBm Atten 268 dB -68.83 dBm Full Screen
[’;’;m Display Line I
e [-21.31 dBm Display Line
dB,/ -21.31 dBm
On Dff
i]]
i
m P
Limits
LAy ‘ ’
Yl s2 Active Fctn
53 FCLa Position®
i Top
£01
FTun Titler
Swp
Start 30,0 MHz Stop 1609 @ GHz || Preferences»
#Res B 100 kHz VBH 308 kHz Sweep 92,72 ms (GO prs)
|

30 MHz - 1 GHz
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TRaC Global Test Report: TRA-026457-45-00A

Conducted Spurious emissions Antenna 1 2425.0 MHz
# Agilent 14:52:81 Mar 19, 2015 T Trace
Mkrl 2.427 GHz T
Ret 10 dBm Atten 20 dB -1.31 dBm race
Morm Display Li 1 2 3
Log|Display Line . %
1o -21.31 dBm Cloar it
=y ear Hrite
Max Hold
o]
551.3
m .
Lofi Min Hold
Y1 52 .
3 FC View
AL
£t -
FTun Blank
Swp
Start 1,308 GHz Stop 5.600 GHz Pg{g
#Res B 108 kHz VEK 388 kHz Sweep 382.3 ms (601 pts)
|
1 GHz-5GHz
s Agilent 15:00:03 Mar 19, 2015 T Display
Mkrl 7.275 GHz
Ref 16 dBm Atten 20 dB —-65.26 dBm Full 5creen
fg;m Display Line ||
1w [-21.31 dBm Display Line
ey -21.31 dBm
0n OFf
ol (
551.3
m L
Laflv ‘ Limits»
Y1 32 Active Fotn
53 FC Position|
AL 3 Top
£ TAPATY AP NPT IV —
FTun Titley
Swp
Start 5000 GHz Stop 10.908 GHz || Preferences»
#Res BH 180 kHz VBH 3080 kHz Sweep 477.9 ms (601 pts)
|

5 GHz - 10 GHz

% Agilent 15:91:39 Mar 19, 2815 T Display
Mkrl 13.217 GHz
Eef 18 dBm Atten 28 dB -55.35 dBm Full Screen
orm A H
Log Display Line X : :
10 [-21.31 dBm Display Line
dB/ -21.31 dBm
On 0fFf
o]}
-21.3
dBm -
Limits
LgAw ‘ ’
V1 os2 Active Fctn
%3 FC . Position|
AL ) Ton
£t
FTun Titler
Swp
Start 16.006 GHz Stop 15868 GHz || Preferences»
#Res BH 108 kHz VEK 368 kHz Sweep 477.9 ms (GA1 prsd
|

10 GHz - 15 GHz
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TRaC Global Test Report: TRA-026457-45-00A

Conducted Spurious emissions Antenna 1 2425.0 MHz

Agilent 15:03:14 Mar 19, 2015 T Display
Mkrl 19.583 GHz
Ret 18 dBm Atten 28 dB -64.93 dBm Full Screen
[’g;m Display Line I—
19 [-21.31 dBm Display Line
iy -21.31 dBm
on 0ff
i |
-21.3
dBm -
Limits
LgAv | '
Yl oS Active Fctn
53 FC . Position|
AL & Top
£0f):
Frun Title»
Sup
Start 15000 GHz Stop 20,800 GHz | Preferences)
4Res BH 188 kHz VBH 306 kHz Sweep 477.9 ms (6B pts)
|

15 GHz - 20 GHz

Agilent 15:07:45 Mar 19, 2015 T Display
Mkrl 24,875 GHz
Ret 18 dBm Atten 28 dB -62.14 dBm Full Screen
fg;m Display Line
10 [-21.31 dBm Display Line,
iy -21.31 dBny
0n 0ff
i |
7
m .
Limits
LgAw | '
Yl oS Active Fctn
53 FC 1 Position|
AL k4 Top
£0f):
Frun Titley
Sup
Start 20,000 GHz Stop 25000 GHz | Preferences)
4Res BH 188 kHz VBH 306 kHz Sweep 477.9 ms (6B pts)
|

20 GHz — 25 GHz

42



TRaC Global Test Report: TRA-026457-45-00A

Conducted Spurious emissions

# Agilent 15:25:36 Mar 19, 2915

Antenna 1 2450.0 MHz

T Display

Mkrl 98.560 kHz

Ret 18 dBm Atten 28 dB -61.96 dBm Full Screen
[’g;m Display Line
19 [—21.95 dBm DisgllagrSLcilge
=<1, il
dB/ OC Coupled o o
i |
-22.8
dBm -
Limits
LgAw | !
Y1 s2 Active Fctn
53 FC 1 Positiony
AL T Top
£01):
S Titley
Sup

Start 3.000 kHz
#Res BH 1 kHz

VEW 3 kHz

Stop 150.008 kHz | Preferences
Sweep 134.8 ms (601 prs)
|

9 kHz — 150 kHz

% Agilent 15:26:52 Mar 19, 2015 T Display
Mkrl 158 kHz
Ref 1@ dBm Atten 28 dB —-49.56 dBm Full Screen|
Lo [Display Line L
15 [-21.95 dBm Display Line
—cl. m
4B/ DC Coupled on 0FF
ol
—22.8
dBm -
Limits
LgAv ‘ '
Y152 Active Fctn
53 FC Positiont
al Top
£(fx
Fun Titles
Swp
\ A N I i M
Start 150 kHz Stop 30,86 MHz || Preferencess
#Res BH 18 kHz VBH 38 kHz Sweep 285.3 ms (6@1 pts)
|

150kHz to 30 MHz

% Agilent 15:28:07 Mar 19, 2015

T Display

Mkrl 64.0 MHz
Ref 16 dBm Atten 20 dB -61.62 dBm Full Screen
lo [Display Line |
18 [-21.95 dBm Display Line
ey 2195 dBm
0n 0ff
Dl
-22.8
dBm .
Limits
LgAv | "
[ Active Fctn
3 Fola Positiony|
AL Top
£(1:
FTun Title»
Svp
Start 30.0 MHz Stop 1088 & GHz | Preferencesy
#Res BH 160 kHz VEH 368 kHz Sweep 92.72 ms (BBL pts)
|

30 MHz — 1 GHz
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TRaC Global Test Report: TRA-026457-45-00A

Conducted Spurious emissions Antenna 1 2450.0 MHz
#% Agilent 15:23:16 Mar 19, 2015 T Display
Mkrl 2.453 GHz
Eef 18 dBm Atten 28 dB -1.95 dBm Full Screen
arm H H
Log Display Line . % : :
1o [-21.95 dBm & Display Line
ey ~21.95 dBnm
0n 0ff
Dl
552.9
M .
LA | Limits»
W52 Active Fctn
53 FC Position»
AL Top
£0f1 el
Fun Titles
Swp
Start 1.008 GHz Stop 5.008 GHz | Preferences»
#Res BH 198 kH=z WEK 388 kHz Sweep 382.3 ms (GAL prs)
|

1 GHz-5GHz

e Agilent 15:29:29 Mar 19, 2815 T Display

Mkrl 7.358 GHz
Ref 18 dBm Atten 26 dB —66.46 dBm Full Screen
Morm : :
Lo |Display Line ¥ [l—-
10 [-21.95 dBm Display Line
ey -21.95 dBn

0n OFf

D |
aéZ.@

m .
LR | Limits
vl s Active Fctn
53 FC Positiony

AL & Top
£ e | -
FTun Title
Swp
Start 5.068 GHz Stop 10.000 GHz | Preferences
#Res BH 100 kHz \BHW 388 kHz Sweep 477.9 ms (601 pts)
|

5 GHz -10 GHz

Agilent 15:31:29 Mar 13, 2615 T Display
Mirl 13.208 GHz|
Ref 16 dBm Atten 268 dB —64.35 dBm Full Screen
fg;m Display Line N
io [-21.95 dBm Display Line
4B/ -21.95 dBm
On Off]
1]
-22.0
dBm .
Limits»
LgAy
Yl sz Active Fetn
33 FC s Positionr
aL o Top
£0F): et et
FTun Titley
Swp
Start 10.008 GHz Stop 15.608 GHz || Preferencesy|
#Res BH 168 kHz VEH 386 kHz Sweep 477.9 ms (BB1 pts)

10 GHz - 15 GHz
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TRaC Global Test Report: TRA-026457-45-00A

Conducted Spurious emissions

Antenna 1 2450.0 MHz

4 Agilent 15:33:01 Mar 19, 2615 T Display
Mkrl 15.850 GHz
Ref 18 dBm Atten 26 dB -64.53 dBm Full Screen
Narm ¢ ;
Log Display Line Sy —
19 [-21.95 dBm Display Line
4B/ -21.95 dBm
0n OfF]
Dl
-22.0
dBm -
Limit
Lo ‘ imits»|
Yl 52 Active Fctn
53 FC . Position
ALl o Top
£
FTun Title»
Swp
Start 15,008 GHz Stop 20000 GHz || Preferencesy
#Res B 108 kHz VBH 308 kHz Sweep 477.9 ms (601 pts)
|
15 GHz - 20 GHz
4 Agilent 15:35:84 Mar 19, 2015 T Display
Mkrl 24.858 GHz
Ref 18 dBm Atten 28 dB -61.18 dBm Full Screen
Narrm : !
Log Display Line i |—
1o [-21.95 dBm Display Line
dB/ -21.95 dBm
On OFf
ol
-22.8
dBm -
Limits
LgAw ‘ ’
Y Active Fetn
53 FC ! Position
AL Tap
£(t:
FTun Title)
Swp
Start 20.060 GHz Stop 25.860 GHz || Preferencesy
#Res BH 180 kHz VEH 308 kHz Sweep 4779 ms (GO pts)

20 GHz — 25 GHz
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TRaC Global Test Report: TRA-026457-45-00A

Conducted Spurious emissions

4 Agilent 15:48:53 Mar 19, 2015 T Display
Mkrl 51.78@ kHz
Ref 18 dBm Atten 28 dB -61.71 dBm Full Screen
[L“;"‘ Display Line ) | —
10 [-21.91 dBm Disg{agrlL!ge
—1. m
dB/ DC Coupled on et
1]
-21.9
dBm -
Lafiv ‘ Limits»,
Wl s2 Active Fetn
53 FC i Position
AL 1 Top
£ifn
F<50k Titler
Smp
Start 9,000 kHz Stop 150,080 kHz || Preferencesy
#Res BH 1 kHz VEH 3 kHz Sweep 134.8 ms (6B1 pts)
|

9 kHz — 150 kHz

Agilent 15:42:45 Mar 19, 2815 T Display
Mkrl 156 kHz
Ref 18 dBm Atten 20 dB -43.48 dBm Full Screen
[’E;m Display Line X
18 2191 dBm DisgllagrlL;rBle
=21, il
4B/ 0C Coupled on el
ol
-21.4
dBm .
Loy | Limits»
Y182 Active Fctn
53 FC Position|
AL Top
£01:
FTun Title»
Swp
| | [ ]
Start 158 kHz Stop 30.80 MHz | Preferences
#Res BH 10 kHz VBH 30 kHz Sweep 285.3 ms (6OL pts)
|

150kHz to 30 MHz

¥ Agilent 15:45:30 Mar 19, 2015 T Display
Mkrl 64.8 MHz,
Ref 16 dBm Atten 26 dB -68.53 dBm Full Screen
Harm v [
Log Display Line + [l—ond
1o [-21.91 dBm Display Line
4B/ -21.91 dBm
On Off
] |
aél.fﬂ
m -
Limitsy
LoAw |
Yl 52 Active Fotn
3 FClo Position»|
AL Top
£
FTun Title»
Svp
Start 36.0 MHz Stop 1.0@8 8 GHz | Preferences
#Res BH 106 kHz VBH 388 kHz Sweep 92,72 ms (661 pts)
|

30 MHz — 1 GHz
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TRaC Global Test Report: TRA-026457-45-00A

Conducted Spurious emissions Antenna 1 2475.0 MHz
# Aglent 15:39:10 Mar 19, 2015 T Display
Mirl 2.473 GHz
Eef 18 dBm Atten 28 dB -1.91 dBm Full Screen|
arm H H
Log Display Line . Y | —
18 2191 dBm & Display Line
ey -21.91 dBn
on il
i
e
m e
Lo ‘ Limits»
U1 os? Active Fctn
53 FC Position
AL Tap
£ e
FTun Title»|
Swp
Start 1,686 GHz Stop 5.80@ GHz || Preferencesy
#Res BH 100 kHz UBW 308 kHz  Sweep 382.3 ms (81 pts)
|
1GHz-5GHz
% Agilent 15:49:33 Mar 19, 2815 T Display
Mkrl 7.425 GHz
Ref 18 dBm Atten 28 dB -65.45 dBm || Full Screen
[JE;”’ Display Line Y |
10 [-21.91 dBm Display Line
=y -21.91 dBnm

=3

n Off

-

-21.9
dBm -
Limits

LgAw ‘ ’

Yl §2 RActive Fetn

33 FC . Position
AL & Top

£0f [ PN

Start 5.008 GHz Stop 19.808 GHz || Preferences)
#Res BH 188 kHz VBK 300 kHz Sweep 477.9 ms (681 pts)

“r T
= —
o
5
=
=
1)
T

5 GHz - 10 GHz

5 Agilent 15:54:88 Mar 19, 2815 T Display
Mkrl 14.867 GHz

Ref 18 dBm Atten 26 dB -64.32 dBm Full Screen

[’D”;m Display Line X

1 [-21.91 dBm Display Line

4B/ -21.91 dBm

00 0ff

ol

-21.9

dBm .

-y | Limits»

V152 Active Fctn

$3 FC N Position»
AL 1+3 Tnp

E£f

Start 10.000 GHz Stop 15.88@ GHz || Preferencess
#Res BH 168 kHz VBH 360 kHz Sweep 477.9 ms (681 prs)

o T
= —
o B
s
=
=
e

10 GHz - 15 GHz

a7



TRaC Global Test Report: TRA-026457-45-00A

Conducted Spurious emissions

Antenna 1 2475.0 MHz

#  Agilent 15:55:38 Mar 19, 2615 T Display
Mikrl 16.388 GHz
Ref 16 dBm Atten 28 dB —65.13 dBm Full Screen
[‘S_;m Display Line N
1o [-21.91 dBm Display Line
dB/ -21.91 dBm
On 0ff
ol
-21.9
dBm -
Limits
LaRw ‘ ’
Yl 52 Active Fctn
53 FC s Position»
=1 F Topl
£0f
FTun Title»
Swp
Start 15.086 GHz Stop 28.008 GHz || Preferencesy
#Res BH 100 kHz VBH 388 kHz Sweep 477.9 ms (601 pts)

15 GHz - 20 GHz

% Agilent 15:58:15 Mar 19, 2015 T Display
Mkrl 24.853 GHz
Ref 18 dBm Atten 28 dB —61.92 dBEm Full Screen
'L“U”;m Display Line I
19 [-21.91 dBm Display Line)
ey -21.81 dBn
0n 0ff
ol
e
m i
Lafi ‘ Limits
Yl o8 Active Fetn
53 FC 1 Position
AL d Top
£0f)
FTun Title
Swp
Start 20.060 GHz Stop 25.080 GHz || Preferencesy
#Res BH 100 kHz VEH 360 kHz Sweep 477.9 ms (681 pts)
|

20 GHz — 25 GHz
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TRaC Global Test Report: TRA-026457-45-00A

Conducted Bandedge Compliance

® RN 100 KMz Marker 1 [T1 ] ® “RBN 100 Kz Narker 1 [T1 ]
“VBN 300 kHz —1.08 dBr “VBN 300 kHz -1.65 dBr
Ref 10 dBm Att 35 dB SAT 10 ms 2.424743590 GHz Ref 10 dBm Att 35 dB SWT 5 ms 2.475250000 GHz
10 Markgr 2 [T1]] 10 Vartdr 2 [T1]]1
52.59 dBr 48.42 dBr
. 2_aoocalpco e | IN S > ssacoborz | W
[1 =4 [1 =4
V= =
=10 / =10
= DI —21.08 dam f = D1 21166 dem
. 4 A
I ufl I
o / U it c v \
2
5 e
L N\ - SN 1L
PN gt LAk ] v P
I F-ec
- -
F-ec F-ec
L
| -« |
Start 2.398 Gz 2.8 WHz/ Stop 2.426 GHz Start 2.474 Gz 1.2 MWHz/ Stop 2.486 Gz
Date: 20.MAR.2015 10:19:30 Date: 20.MAR.2015 10:31:22
® RN 100 KMz  Marker 1 [T1 ] ® “RBN 100 Kz Narker 1 [T1 ]
“VBN 300 kHz —1.41 dBv “VBN 300 kHz -1.79 dBr
Ref 10 dBm Att 35 dB SAT 10 ms 2.424743590 GHz Ref 10 dBm Att 35 dB SWT 5 ms 2.474730769 GHz
10 Markedr 2 [T1[] 10 Varihr 2 [T1]]
52_91 dBr 49.19 dBr
c 2 _acooodooo 2 | —d - . .
= e
e | =
o / o \_\
F=>——p1 2141 aan “ o1 1o e
= ( i oo \
I il I ™
c H U i xc \/ \
o 2 e
L M ﬁ - \/ S SN b LT
v kA VYR TR SV I v T
I F-ec
[-7C [-7C
a0 [F—ao
L
| o |
Start 2.398 GHz 2.8 WHz/ Stop 2.426 GHz Start 2.474 GHz 1.2 MHz/ Stop 2.486 GHz
Date: 20.MAR.2015 10:22:30 Date: 20.MAR.2015 10:28:52

Antenna 1 - Lower Bandedge Antenna 1 - Upper Bandedge
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TRaC Global Test Report: TRA-026457-45-00A

Conducted Power Spectral Density

® RBN 100 KHz  Marker 1 [T1 ]

VBN 300 kHz 1.27 dBr

Ref 10 cBm Att 35 B SIT 2.5 ms 2424739583 GHz

fﬁ
N

Center 2.425 GHz 250 KHz/ Spen 2.5 Miz

Date: 20.MAR.2015 11:01:47

Antenna 0 2425.0 MHz

@ RBN 100 Kz~ Narker 1 [T1 ]

VBN 300 kHz -1.52 dBn

Ref 10 cBm ALt 35 B SIT 2.5 ms 2.450256410 GHz

L

M

Center 2.45 GHz 250 Krz/ Span 2.5 Mz

Date: 20.MAR.2015 10:47:55

Antenna 0 2450.0 MHz

@ RBN 100 Kz~ Marker 1 [T1 ]

VBN 300 kHz -1.68 dan

Ref 10 dBm ALt 35 B SIT 2.5 ms 2474731571 Gz

L
N

Center 2.475 Gz 250 Kriz/ Spen 2.5 Mz

Date: 20.MAR.2015 10:47:01

Antenna 0 2475.0 MHz

® RBN 100 KHz Marker 1 [T1 ]
VBN 300 kriz 1.48 cen

Ref 10 cBm Att 35 dB SIT 2.5 ms 2425052404 GHz

10

L

s

-0

] .

=

=

Center 2.425 GHz 250 kHz/ Span 2.5 Mz

Date: 20.MAR.2015 10:59:34

Antenna 1 2425.0 MHz

@ RBN 100 Kz Narker 1 [T1 ]
VBN 300 KHz -1.66 dBr

Ref 10 cBm Att 35 dB SIT 2.5 ms 2.449731571 GHz

Center 2.45 GHz 250 KHz/ Span 2.5 MHz

Date: 20.MAR.2015 10:56:03

Antenna 1 2450.0 MHz

@ RBN 100 Kz Narker 1 [T1 ]
VBN 300 KHz -1.78 dBr

Ref 10 cBm Att 35 dB SIT 2.5 ms 2475264423 GHz

¢ e e P N S

Center 2.475 GHz 250 KHz/ Span 2.5 MHz

Date: 20.MAR.2015 10:45:57

Antenna 1 2475.0 MHz
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TRaC Global Test Report: TRA-026457-45-00A

Radiated Spurious emissions Antenna 0 - 2425.0 MHz

TRaC EMC Emissions Scftware - Radiated emissions

Angitue ST AN P RE B8 arvd
Lo

m

@

= T uA
g PRI

0
[
w ] m [ 1,0 140 180 1B M
Freguency (M1z)

Test Location: Ene Freesiee Remote Brive Eg.: TV 507
FEME Sample Hombers TRA-02 5866 303, 504, 511, 514, 83
FOO 4TCFRIS:ZI008, Clause 15.208 ModefConfigfAreg: Antd Ch1S
a Mod Keate: 0
1.0 Enginser:
%10, Py Date/Time: 18186142
00, 509 Jab Bumber 206887

Nerizoneal and Vertical Ancenns Poiscity

30 MHz — 200 MHz

TRaC EMC Emissions Software - Radiated emissions

el Herephye HOCEAE e E_IT0.ard
v gy o

l h B J m’w‘.lmLma-m,w.LJmf j’k M

am am am m o o Lo wo
Freqparncy (MHE)

Tesl Location: ENC Farrite Bemote Geiwe Eqo: TV 507
Analyser Type: Favae Somple Wumbers: TRA-0Z5066 503, S04, 511, 214, 3%
Specification: FCC 47CFRAS:2008, Clause 15.209 Hode /Congim/Areg: Ant0 Ch1S
Spee Distance {ml: £l Huod State: o
Meamarement Diet (m): 3.0 Enginenr: AL
EUT Hames: #ip, PAU Date/Time: 23/04/2015 15:42:30
Sample Humbers: s08, 503 TFab Bumbser : 2DEAET
: Hozisontal asd Vestical Antesns Polarity o trmare Yersion 1510

apy gl & 7003, 7T Shaal Lud

200 MHz — 1 GHz

TRaC EMC Emissions Software - Radiated emissions

Angn Henquys DR Twmc T[4 i

it ll i };l} Ii | II ,ﬂlwn' " 1‘:*-,!.-.!.
U e Ve Uk, idend, et st

=

w0

o

A

1o 150 2000 g0 30 1400 a0 agm  som
Frequency (M)
Test Location: ENC Ferrice Remote Prive Eq.: TV 207
Amalyser Type: Fav4E TRA-0ZS066 303, 304, 1%, 314, 3%
Specification: FCC ATCFRIS:ZO08, Clause 15,309 ARED ChIS
e Distance (m}: E) o FrGi0l oar
1.0 AdL

EUT Mames: x1p, FSU TIOAMTOLS 12323388
Sample Wambers: s08, 203 2Da4sT
Asmesument : Horizemtal and Vercical Ancenna Polaricy

Softwars Varsien: 1.3,

Copeighe ® 5059, The

1 GHz-5GHz
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TRaC Global Test Report: TRA-026457-45-00A

Radiated Spurious emissions

TRaC EMC Emissions Softwa

- Radisted emissions

Vienash OGS Tem E 4T ot

Antenna O - 2425.0 MHz

-

t Locatien:
Analyser Type:
Specification:
Spec Distance imb:

Measurement Dist (mi:

TRaC EMC Emissions Softwa

o0 12000
Frequerey ()

ERC Parrite

008, Clause 15.200

sneal and Vertieal Antensn Polagiey

5 GHz - 12.75 GHz

- Radisted emissions

Slerepshyr FOORAE e FE_D i

11000 2000
™ 807

TRA-OZS84¢ 503, 504, 811, 514, 83
AneD ChIS

o BFGeBL EIF

AL

22/042018 11128131

208457

Sofewars Versices 1.9.1.0

Cupyright ® 200%, Thal Glibad Led.

R 1
10-{k 1
ook 1
g
350 1350 0 1m0 15000 15500 5,000 [ T
Fromumrey o)
t Locatien: £ Fereite ™ 507
Analyser Type: ravig TRA-OES046 203, 204, 211, 4, 23
Speeif ieation: FCC 47CFRIS:2008, Clause 15.209 Ame0 ChIS
Spec Distance {mi: 3 o PFGABL ESF
Iverage Dececzor
Mearurcment Biat (m A
EUT Wamew: 22/04/2015 11137118
206457
anEal and Vertical Antensa Palasity
Sofoware Versioe: 1.3.1.0
Cupyright # 0%, That Glabad Lod.
TRaC EMC Emissions Software - Radiated emissions
g Hienashy OGS Tem E 101 sk
g
]
w
@
w“ i i
IV PR
»
=
0
]
g
18500 050 000 21 pm = B0 24000 8000
Py )
st Locatien: £ Fereite ™ 507
Analyser Type: ravig TRA-OES046 203, 204, 211, 4, 23
Speeif ieation: FCC 47CFRIS:2008, Clause 15.209 Ame0 ChiS
Spec Distance {m: a p Average Decector
Mearurcment Biat (m e
EUT Wamew: 24/04/2015 11115153
206457

L Antensa Folacicy

18 GHz - 25 GHz

Sofewars Versices 1.9.1.0
Cupyright ® 200%, Thal Glibad Led.
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TRaC Global Test Report: TRA-026457-45-00A

Radiated Spurious emissions Antenna 0 - 2450.0 MHz

TRaC EMC Emissions Scftware - Radiated emissions

At S AN P BE BT 1l
Lo

m

@

0
[
v.' ] m [ 1,0 140 180 1B M
Fraquency (MHZ)
Ene Freesiee Remote Brive Eg.: TV 507
LT s14, 83
FOO ATCFRIS:ZOCH, Clause 15.308
a
1.0 Enginser: Al
%10, Py Date/Time: 23/04/2015 18128116
00, 509 Jab Bumber 206887
Nerizoneal and Vertical Ancenns Poiscity B,
opyw it # 2009, Thet Elabal Lrd.

30 MHz — 200 MHz

TRaC EMC Emissicns Software - Radiated emissions

Angitn s IO e SRt

! Lo ety

[
E 0 e =Y B o w1
Froguncy Mz
Test Location: ERC Ferite Brmate Drive Ea.:
Ansiyser Type: Famas Sample Wumbe 303, 304, 311, 34, 33
ion: Foc 4T 1008, Clause 15.208 Mode /Contigfhrrg:
Spee Distance (m): 3 Mod $tate: o
Wessurement Digt imi: Enginens; AT
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Radiated Spurious emissions Antenna 0 - 2450.0 MHz
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Radiated Spurious emissions Antenna 0 - 2475.0 MHz
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Radiated Spurious emissions
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Radiated Spurious emissions Antenna 1 - 2425.0 MHz
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Radiated Spurious emissions Antenna 1 - 2425.0 MHz
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Radiated Spurious emissions Antenna 1 - 2450.0 MHz
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Radiated Spurious emissions Antenna 1 - 2450.0 MHz
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Radiated Spurious emissions Antenna 1 - 2475.0 MHz
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Radiated Spurious emissions Antenna 1 - 2475.0 MHz
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Radiated Bandedge Compliance
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Appendix C: Additional Test and Sample Details
This appendix contains details of:

The samples submitted for testing.

Details of EUT operating mode(s)

Details of EUT configuration(s) (see below).
EUT arrangement (see below).

PN PE

Throughout testing, the following numbering system is used to identify the sample and it's
modification state:

Sample No: Sxx Mod w
where:

XX = sample number eg. SO01

w = modification number eg. Mod 2

The following terminology is used throughout the test report:

Support Equipment (SE) is any additional equipment required to exercise the EUT in the
applicable operating mode. Where relevant SE is divided into two categories:

SE in test environment: The SE is positioned in the test environment and is not isolated from the
EUT (e.g. on the table top during REFE testing).

SE isolated from the EUT: The SE is isolated via filtering from the EUT. (e.g. equipment placed
externally to the ALSR during REFE testing).

EUT configuration refers to the internal set-up of the EUT. It may include for example:

Positioning of cards in a chassis.
Setting of any internal switches.
Circuit board jumper settings.
Alternative internal power supplies.

Where no change in EUT configuration is possible, the configuration is described as “single
possible configuration”.

EUT arrangement refers to the termination of EUT ports / connection of support equipment, and
where relevant, the relative positioning of samples (EUT and SE) in the test environment.

For further details of the test procedures and general test set ups used during testing please refer
to the related document "EMC Test Methods - An Overview", which can be supplied by TRaC
Global upon request.
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Cl) Test samples

The following samples of the apparatus were submitted by the client for testing :

Sample No. Description Identification

S02 PXDO0O1ANI Conducted Sample PAM600000654
S04 Plug-top PSU WC02048IN27A
S08 PXDO0O1ANI Radiated Sample WC02033L551A
S03 Plug-top PSU PAM600000676

The following samples of apparatus were submitted by the client as host, support or drive

equipment (auxiliary equipment):

Sample No. Description

Identification

S07 4k TV

The following samples of apparatus were submitted by the client as host, support or drive
equipment (auxiliary equipment) (Booked into TRaC system under job number TRA-025866):

Sample No. Description Identification
S03 F-type load None

S04 AV load None

S11 USB memory Pen Drive None

S14 Dell Laptop None

S15 TRIAX F-type combiner None

S20 XINFINTY D911 CEB None

S19 DEKTEC DTU-215 modulator 4215-002-007
S22 Dell Laptop None

The following samples of apparatus were supplied by TRaC Global as support or drive equipment

(auxiliary equipment):

Identification Description

None
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C2) EUT Operating Mode During Testing.

During testing, the EUT was exercised as described in the following tables :

Test Description of Operating Mode

EUT transmitting a Modulated carrier

All tests detailed in this report Software power setting level 3
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C3) EUT Configuration Information.

The EUT was submitted for testing in one single possible configuration.
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C4) List of EUT Ports

The tables below describe the termination of EUT ports:

Sample : S02
Tests : Conducted
Port Description of Cable Attached Cable length Equipment Connected
dc power 2 core im S04
Antenna 0 Co-Axial <lm Measurement System
Antenna 1 Co-Axial <lm Measurement System
USB USB — Serial — USB 2m TRA-025866 S14
Sample : S08
Tests : Radiated Emissions

Port Description of Cable Attached Cable length Equipment Connected
dc power 2 core im S03
Cable in 75 Ohm co-axial im TRA-025866 [S15 (S19 &

S20)]

Cable out 75 Ohm co-axial im TRA-025866 [S03]
HDMI in HDMI cable 1.5m TRA-025866 [S17]
HDMI out HDMI 10m S07
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C5 Details of Equipment Used
TRaC Equipment Equipm(_ant Manufacturer La_st Cal CaIibr.ation Dl_Je Fc_)r
No Type Description Calibration Period Calibration
REF910 FSU46 Spectrum Analyser R&S 01/04/2015 12 01/04/2016
REF2112 | RPR3006W Power Meter Dare 10/03/2015 12 10/03/2016
REF837 E4440A Spectrum Analyser Agilent 19/05/2014 12 19/05/2015
REF886 ATS Ferrite Lined Chamber TRaC 21/07/2014 12 21/07/2015
RFG095 Biconical Antenna EMCO 09/05/2013 36 09/05/2016
RFG191 Log Periodic Antenna EMCO 09/05/2013 36 09/05/2016
RFG129 3115 Horn Antenna EMCO 05/02/2014 24 05/02/2016
RFG629 Horn Antenna Q-Par 19/09/2013 24 19/09/2015
REF927 310 Pre-Amp (9kHz — 1GHz) Sonoma 01/07/2014 24 01/07/2016
REF913 8449B Pre-Amp (1 — 26.5GHz) Agilent 05/02/2014 24 05/02/2016
RFG450 SMA RF coaxial cable 14/07/2014 12 14/07/2015
RFG453 SMA RF coaxial cable 14/07/2014 12 14/07/2015
REF881 N-Type RF coaxial cable 06/10/2014 12 06/10/2015
REF882 N-Type RF coaxial cable 06/10/2014 12 06/10/2015
REF884 N-Type RF coaxial cable 06/10/2014 12 06/10/2015
REF885 N-Type RF coaxial cable 06/10/2014 12 06/10/2015
RFG832 K-Type RF coaxial cable Teleydyne 17/07/2014 12 17/07/2015
RFG919 K-Type RF coaxial cable Teleydyne 17/07/2014 12 17/07/2015
RFG680 ESH3-Z22 Pulse Limiter R&S 01/07/2014 12 01/07/2015
RFG296 - BNC coaxial cable - 27/02/2015 12 27/02/2016
RFG298 - BNC coaxial cable - 27/02/2015 12 27/02/2016
RFG189 ESH3-Z5 LISN R&S 22/07/2014 12 22/07/2015
RFG125 ESHS10 Measuring Receiver R&S 17/04/2015 12 17/04/2016
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Appendix D: Additional Information

No additional information is included within this test report.
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Appendix E: Calculation of the duty cycle correction factor

Using a spectrum analyser in zero span mode, centred on the fundamental carrier frequency with
a RBW of 1MHz and a video Bandwidth of 1MHz the sweep time was set accordingly to capture
the pulse train. The transmit pulsewidths and period was measured. A plots of the pulse train is
contained in Appendix B of this test report.

If the pulse train was less than 100 ms, including blanking intervals, the duty cycle was calculated
by averaging the sum of the pulsewidths over one complete pulse train. However if the pulse train
exceeds 100ms then the duty cycle was calculated by averaging the sum of the pulsewidths over
the 100ms width with the highest average value. (The duty cycle is the value of the sum of the
pulse widths in one period (or 100ms), divided by the length of the period (or 100ms). The duty
cycle correction factor was then expressed in dB and the peak emissions adjusted accordingly to
give an average value of the emission.

Correction factor dB = 20 x (Logio Calculated Duty Cycle)
Therefore the calculated duty cycle was determined:

The pulse train period was greater than >100ms and in as shown from the plots in contained in
appendix B of this test report.

Duty cycle = the sum of the highest average value pulsewidths over 100ms
100ms
e.g
_ 14595 _ 47459
100ms

0.07459 or 7.459%
Correction factor (dB) = 20 x (Log;o 0.07459) = -22.54dB
Duty cycle correction may not be applicable / required by the device covered in this report.

The correction factor above is an example of how the correction is calculated.
Any applicable duty cycle used will be recorded in the relevant results sections of this report.
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Appendix F: Photographs and Figures

The following photographs were taken of the test samples:

1. Radiated electric field emissions arrangement: Over view.
2. Radiated electric field emissions arrangement: Close up.

74



TRaC Global Test Report: TRA-026457-45-00A

Remove for short term confidentiality

Photograph 1
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Remove for short term confidentiality

Photograph 2
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Appendix G: General SAR test reduction and exclusion guidance

KDB 447498

Section 4.3 General SAR test reduction and exclusion guidance

For Standalone SAR exclusion consideration, when SAR Exclusion Threshold requirement in KDB 447498
is satisfied, standalone SAR evaluation for general population exposure conditions by measurement or
numerical simulation is not required.

In the frequency range below 100 MHz to 6 GHz and test separation distance of 50mm, the SAR Test
Exclusion Threshold for operation in the 2400 — 2483.5 MHz band will be determined as follows

SAR Exclusion Threshold (SARET)

SAR Exclusion Threshold = Step 1 + Step 2
Step 1
NT = [ (MP/TSD?) *  fgu, ]
NT Numeric Threshold (3.0 for 1-g SAR and 7.5 for 10-g SAR)

MP
TSD?

Max Power of channel (mW) (inc tune up)
Min Test separation Distance or 50mm (whichever is lower) = 50

We can transpose this formula to allow us to find the maximum power of a channel allowed and compare
this to the measured maximum power.

= [(NT x TSD?*) / V fonal

For Distances Greater than 50 mm Step 2 applies

Step 2
(TSD® — 50mm) * 10}
Where:
TSD® = Min Test separation Distance (mm) = 50
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Operating Frequency 2.425 GHz

SARET = [ (3.0 x 50)/v2.425]+{ (50 —50) * 10 }
SARET = [150/1.55]+ (0 *10}
SARET = 96.77mW

Operating Frequency 2.450 GHz

SARET = [ (3.0 x 50) / V2.450 ] + { (50 — 50) * 10 }
SARET = [150/1.56]+(0*10}
SARET = 96.15mW

Operating Frequency 2.475 GHz

SARET = [(3.0x50)/v2.475]+{ (50 —50) * 10}

SARET = [150/1.57]1+(0*10}

SARET = 95.54mWwW

Channel Frequency EIRP SAR Exclusion .

(MH2) W) Threshold SAR Evaluation
2425 0.0025 96.77mwW Not Required
2450 0.0025 96.15mwW Not Required
2475 0.0023 95.54mwW Not Required

Therefore standalone SAR evaluation for general population exposure conditions by measurement or
numerical simulation is not required.
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Appendix G Continued MPE Calculation
47 CFR 881.1310

Prediction of MPE limit at a given distance

S :LR':) re - arranged R = Jﬂ
4R Sarx

S = power density
R = distance to the centre of radiation of the antenna
EIRP = EUT Maximum power

where:

Result
Prediction Maximum Power density Distance (R) cm
Frequency EIRP limit (S) Required to be less
(MHz) (W) (mW/cmZ) than 1 mW/cm?
2425 0.0025 1 0.01
2450 0.0025 1 0.01
2475 0.0023 1 0.01
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