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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 [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 [ ]
Moss View

Nipe Lane

Up Holland

West Lancashire, WN8 9PY

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 Ltd.



mailto:test@tracglobal.com
http://www.tracglobal.com/
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1.2 Tests Requested By

This testing in this report was requested by:

Telegesis (UK) Ltd

1 Abbey Barn Business Centre
Abbey Barn Lane

High Wycombe

Bucks

HP10 9QQ

United Kingdom

1.3 Manufacturer

As above
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1.4 Apparatus Assessed
The following apparatus was assessed between: 18/10/13 and 13/02/14
ETRX358x and ETRX358xHR radio modules

Radiated testing was performed using 3 antenna types (chip, quarter-wave and half-wave),
conducted tests were performed on a sample with a coaxial cable fitted to the antenna terminal.

The ETRX358x series consists of:

ETRX3581
ETRX3582
ETRX3585
ETRX3586
ETRX3587
ETRX3588

The ETRX3586 module was selected as worst case by initial measurements.

The ETRX358xHR series consists of:

ETRX3581HR
ETRX3582HR
ETRX3585HR
ETRX3586HR
ETRX3587HR
ETRX3588HR

The ETRX3586HR module was selected as worst case by initial measurements.
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15 Test Result Summary

Full details of test results are contained within Appendices 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.

: Measurement
Test Type Regulation standard Result

Radiated spurious . )
emissions Par-tnilg gaOf;Ptqu;SR 2 a7 ANSI| C63.10 Pass
(Restricted bands) P T

Conducted spurious

(Ngrqq-irzss:g?csted PartTTE()a gaogatrteC(;:I;SR.:ZM ANSI C63.10 Pass
bands)
BOaCnC(;Jvf/)iigtdh Part 11T-3itISeuf)1;a${ t(rll;elcél.:zrj‘ﬁ:(a)(2) ANSI C63.10 Pass
comgmon | egate sy | oo | s
POWS(ranSS?glctral Part-Iiigesﬁgp());rtthé;(izzé'ﬂ(d) ANSI C63.10 Pass

Unintentional .
) : Title 47 of the CFR:
Radlate.d S_purlous Part 15 Subpart C; 15.109 ANSI C63.10 Pass
Emissions

Title 47 of the CFR :
RF Safety Part 15 Subpart C; 15.247(b)(5) - e

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
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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 :45t0 75 %
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:

2.1 Measurement Uncertainty Values

Radiated Electric Field Emissions

Measurement Uncertainty

Quantity Range Quantity Expanded Uncertainty
9kHz to 150 kHz Amplitude dB(uV/m) +1.6dB
150 kHz to 30 MHz Amplitude dB(uV/m) +2.1dB
30MHz to 300MHz Horizontal Amplitude dB(uV/m) +5.1dB
30MHz to 300MHz Vertical Amplitude dB(uV/m) +5.2dB
300MHz to 1GHz Horizontal Amplitude dB(puV/m) +5.4dB
300MHz to 1GHz Vertical Amplitude dB(uV/m) +5.2dB
1GHz to 18GHz Horizontal Amplitude dB(uV/m) +4.4dB
1GHz to 18GHz Vertical Amplitude dB(uV/m) +4.4dB
18GHz to 26.5GHz Horizontal Amplitude dB(uV/m) +4.2dB
18GHz to 26.5GHz Vertical Amplitude dB(pV/m) +4.2dB
26.5GHz to 40GHz Horizontal Amplitude dB(uV/m) +4.3dB
26.5GHz to 40GHz Vertical Amplitude dB(uV/m) +4.3dB
Power Line Conducted Emissions
Quantity Range Quantity Expanded Uncertainty
9kHz to 150kHz Amplitude dB(uV) +4.2dB
150kHz to 30MHz Amplitude dB(uV) +3.1dB




TRaC Radio Test Report: TRA-014725WUS1a

Section 3: Modifications

3.1 Modifications Performed During Assessment

No modifications were performed during the assessment
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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

Test Results

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

: Reference
: Frequency

: Measurement Distance
: Spec Distance

: Polarisation
: Horizontal Polarisation
: Vertical Polarisation

10



TRaC Radio Test Report: TRA-014725WUS1a

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)

EUT sample number S09

Modification state 0

SE in test environment S14

SE isolated from EUT TRaC Laptop

EUT set up Refer to Appendix C

Antenna Port

FrCehaLnennecl Transmit Power Measured 6 dB Limit Result

q y Setting (dBm) Bandwidth (MHz) (kHz2)
(MHZz)
2405 8 1.265 >500 Pass
2445 8 1.248 >500 Pass
2470 8 1.243 >500 Pass
2475 7 1.173 >500 Pass
2480 -8 1.550 >500 Pass

Plots of the 6 dB bandwidth are contained in Appendix B of this test report.

11
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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
EUT sample number S09
Modification state 0
SE in test environment S14
SE isolated from EUT TRaC Laptop
EUT set up Refer to Appendix C
Chip Antenna:
Channel . ) ) .
Frequency Peak Carrier Antenna Gain Radiated Power Limit Result
dBi W) (EIRP
(MH2) Power (W) i W) ( ) (W)
2405 0.00437 2.1 0.00709 1.0000 Pass
2445 0.00421 2.1 0.00683 1.0000 Pass
2470 0.00419 2.1 0.00680 1.0000 Pass
2475 0.00374 2.1 0.00607 1.0000 Pass
2480 0.00017 2.1 0.00027 1.0000 Pass
Quarter-wave Antenna:
Channel . ) ) L
Frequency Peak Carrier Anter:jnt Gain Rad\;\?teglggwer Limit Result
(MH2) Power (W) i W) ( ) (W)
2405 0.00437 0 0.00437 1.0000 Pass
2445 0.00421 0 0.00421 1.0000 Pass
2470 0.00419 0 0.00419 1.0000 Pass
2475 0.00374 0 0.00374 1.0000 Pass
2480 0.00017 0 0.00017 1.0000 Pass

12
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Half-wave Antenna:

F?ehqatjnennecly Peak Carrier Antenna Gain Radiated Power Limit Result
dBi W) (EIRP

(MH2) Power (W) i W) ( ) (W)
2405 0.00437 2.0 0.00693 1.0000 Pass
2445 0.00421 2.0 0.00667 1.0000 Pass
2470 0.00419 2.0 0.00664 1.0000 Pass
2475 0.00374 2.0 0.00593 1.0000 Pass
2480 0.00017 2.0 0.00026 1.0000 Pass

Notes:

Conducted Measurement

Measured Peak Carrier power includes the gain of each of the antennas.
Highest Gain of any antenna to be used = 2.1 dBi
Conducted measurements were performed with a direct cable connection to the antenna port on
the board.
An EUT power setting of 8dBm was used with the following exceptions
o for the 2475MHz channel a 7dBm power setting was used,
o for the 2480MHz channel a -8dBm power setting was used.

13
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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(e)
Measurement standard ANSI C63.10
EUT sample number S09
Modification state 0
SE in test environment S14
SE isolated from EUT TRaC Laptop
EUT set up Refer to Appendix C
Antenna Port:
Channel . Peak Power o
Frequency Tgangmlt gower Spectral Density d L”;g'; Result
(MH2) etting (dBm) (dBm/3kHz) (dBm/3kHz)
2405 8 -1.50 8.0 Pass
2445 8 -1.19 8.0 Pass
2470 8 -1.75 8.0 Pass
2475 7 -2.26 8.0 Pass
2480 -8 -16.00 8.0 Pass
Notes:

Conducted Measurement

Measured Power Spectral Density includes highest gain of any antenna to be used.
Highest Gain of any antenna to be used = 2.1 dBi
Conducted measurements were performed with a direct cable connection to the EUT antenna
port.
The resolution bandwidth on the analyser was set to 3kHz and trace set to max hold.
The span was set to 2 MHz
The sweep time was 670 seconds (Span/3kHz).
An EUT power setting of 8dBm was used with the following exceptions
o for the 2475MHz channel a 7dBm power setting was used,
o for the 2480MHz channel a -8dBm power setting was used.

14
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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: 2405MHz

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

9 kHz to 25 GHz

EUT sample number S09
Modification state 0
SE in test environment S14

SE isolated from EUT

TRaC Laptop

EUT set up

Refer to Appendix C

No emissions were detected within 20 dB of the test limit from the antenna port.

Test Details: 2445MHz

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

9 kHz to 25 GHz

EUT sample number S09
Modification state 0
SE in test environment S14

SE isolated from EUT

TRaC Laptop

EUT set up

Refer to Appendix C

No emissions were detected within 20 dB of the test limit from either antenna port.

15
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RF Antenna Conducted Spurious Emissions continued:

Test Details: 2480MHz

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

Frequency range 9 kHz to 25 GHz

EUT sample number S09

Modification state 0

SE in test environment S14

SE isolated from EUT TRaC Laptop

EUT set up Refer to Appendix C

No emissions were detected within 20 dB of the test limit from either antenna port.

Notes:

1. The conducted emission limit for emissions outside the restricted bands, 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.

2. The RBW = 100 kHz, Video bandwidth (VBW) > RBW and the radio spectrum was
investigated up to the 10th harmonic in accordancel15.33 (a)(1).

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

4. 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. All other emissions were at least 20dB below the test limit

An EUT power setting of 8dBm was used with the following exceptions
o for the 2475MHz channel a 7dBm power setting was used,
o for the 2480MHz channel a -8dBm power setting was used.

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

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

The maximum peak conducted power was measured using a spectrum analyser using a 100kHz
resolution bandwidth.

16
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Antenna Port:

Channel Channel Measureq Meas'ured Peak Emission Limit
No. Frequency | Peak Carrier | Carrier —20dB | In a 100 kHz RBW
(MH2) (dBm) (dBm) (dBm)
11 2405 -1.77 -21.77 -21.77
19 2445 -1.28 -21.28 -21.28
26 2480 -0.96 -20.96 -20.96

17
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A5 Antenna Gain

The maximum antenna gain for the antenna type to be used with the EUT, as declared by the
client, is 2.1 dBi Peak gain for the chip antenna.

For reference the Peak Gains of the other antenna types are, 0 dBi for the Quarter-wave antenna
and 2.0 dBi for the Half-wave antenna.

18
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A6 Radiated Electric Field Emissions within the Restricted Bands of 15.205

Preliminary scans were performed using a peak detector with the RBW = 100kHz. The radiated
electric field 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:
Regulation Title 47 of the CFR: Part 15 Subpart (b) Clause 15.209
Measurement standard ANSI C63.10
Frequency range 30MHz to 25 GHz
S06 (Chip Antenna)
EUT sample number S09 with S21 (Quarter-wave Antenna)
S09 with S17 (Half-wave Antenna)
Modification state 0
SE in test environment S14, TRaC Powered USB Hub
SE isolated from EUT None
EUT set up Refer to Appendix C

Initial preview results were obtained with all module types, the ETRX3586 and ETRX3586HR
modules were selected as the worst case and all remaining tests were carried out on these
modules alone.

An EUT power setting of 8dBm was used with the following exceptions:
o for channel 25 (2475MHz) a 7dBm power setting was used,
e for channel 26 (2480MHz) a -8dBm power setting was used.

Band Edge measurements were performed using the Delta-Marker method on the reduced power
channels (25 and 26), and on the top full power channel (24).

19
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The worst case radiated emission measurements for spurious emissions:

Chip Antenna, Channel 11:

FIELD
FREQ. ; Duty Cycle FIELD ST'GH LIMIT
Ref No. DETECTOR ST'GH
(MHz) (@Buvim) Fact (dB) (dBuVv/m) (dBuV/m)
1. 4808.814 Pk 54.6 0 54.6 74
2. 4808.814 QP 47.0 0 47.0 54
3. 7213.417 Pk 52.9 0 52.9 74
4. 7213.417 QP 43.1 0 43.1 54
Chip Antenna, Channel 19:
FREQ FIELD Duty Cycle FIELD ST'GH LIMIT
Ref No. : DETECTOR ST'GH
(MHz) (dBuv/m) Fact (dB) (dBuVv/m) (dBuv/im)
5. 4891.013 Pk 55.2 0 55.2 74
6. 4891.013 QP 47.7 0 47.7 54
7. 7336.494 Pk 56.2 0 56.2 74
8. 7336.494 QP 46.5 0 46.5 54
Chip Antenna, Channel 24:
Ref No FREQ. DETECTOR ngE(L;a Duty Cycle FIELD ST'GH LIMIT
(MHz) (dBuv/m) Fact (dB) (dBuv/m) (dBuv/im)
9. 4939.038 Pk 52.2 0 52.2 74
10. 4939.038 QP 42.1 0 42.1 54
11. 7408.397 Pk 52.1 0 52.1 74
12. 7408.397 QP 37.3 0 37.3 54

No further Spurious emissions within 20 dB of the test limit were detected.

Preview measurements indicated that there were no emissions below 1GHz that were due to the

EUT.

20
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Quarter-wave Antenna, Channel 11:

FREQ. FIELD Duty Cycle FIELD ST'GH LIMIT
Ref No. (MHS) DETECTOR ( dSBTuS/':'n) Faot (é/ B) (dBuV/m) (dBuV/m)
13. 4810.917 Pk 585 0 585 74
14. 4810.917 QP 50.5 0 50.5 54
15. 7213.590 Pk 57.3 0 57.3 74
16. 7213.590 QP 46.0 0 46.0 54
Quarter-wave Antenna, Channel 19:
Ref No FREQ. DETECTOR g'TE(L;E' Duty Cycle FIELD ST'GH LIMIT
' (MHz) (dBuv/m) Fact (dB) (dBuv/m) (dBuv/im)
17. 4888.788 Pk 59.1 0 59.1 74
18. 4888.788 QP 50.1 0 50.1 54
19. 7336.494 Pk 58.5 0 58.5 74
20. 7336.494 QP 475 0 475 54
Quarter-wave Antenna, Channel 24
FREQ. FIELD Duty Cycle FIELD ST'GH LIMIT
Ref No. (MH?) DETECTOR ( dSBTHSEq) Faot (é/ B) (dBuV/m) (dBuV/m)
21. 4941.010 Pk 59.4 0 59.4 74
22. 4941.010 QP 50.4 0 50.4 54
23. 7408.478 Pk 62.9 0 62.9 74
24, 7408.478 QP 52.9 0 52.9 54

No further Spurious emissions within 20 dB of the test limit were detected.

Preview measurements indicated that there were no emissions below 1GHz that were due to the

EUT.

21
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Half-wave Antenna, Channel 11:

FIELD
FREQ. : Duty Cycle FIELD ST'GH LIMIT
Ref No. DETECTOR ST'GH
(MHz) (dBuv/m) Fact (dB) (dBuv/m) (dBuv/im)
25. 4808.782 Pk 48.7 0 48.7 74
26. 4808.782 QP 40.5 0 405 54
27. 7216.378 Pk 51.1 0 51.1 74
28. 7216.378 QP 42.3 0 42.3 54
Half-wave Antenna, Channel 19:
Ref No FREQ. DETECTOR 2'%3 Duty Cycle FIELD ST'GH LIMIT
(MHz) (dBuv/m) Fact (dB) (dBuv/m) (dBuv/im)
29. 4891.026 Pk 44.1 0 44.1 74
30. 4891.026 QP 36.4 0 36.4 54
31. 7333.397 Pk 53.7 0 53.7 74
32. 7333.397 QP 45.8 0 458 54
Half-wave Antenna, Channel 24:
FIELD
FREQ. ; Duty Cycle FIELD ST'GH LIMIT
Ref No. DETECTOR ST'GH
(MHz) (dByV/m) Fact (dB) (dBpv/m) (dBpv/m)
33. 4940.010 Pk 47.2 0 47.2 74
34. 4941.010 QP 37.6 0 37.6 54
35. 7408.478 Pk 50.0 0 50.0 74
36. 7408.478 QP 41.0 0 41.0 54

No further Spurious emissions within 20 dB of the test limit were detected.

Preview measurements indicated that there were no emissions below 1GHz that were due to the

EUT.

22
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Upper Band Edge measurements on Channel 26 were performed using a power setting of -8dBm.

The Upper Band Edge radiated emission measurements — Channel 26, Chip Antenna:

FIELD ST GH FIELD ST GH
Ref No. ':55% DETECTOR carrier Mar"(gng’e”a Calc. Band Edge ( dIéIMvI/Tm)
(dBuV/m) (dBuV/m) H
37, 2480 Pk 86.2 -36.4 49.8 74
38. 2480 Av 83.4 -36.4 470 54

The Upper Band Edge radiated emission measurements — Channel 26, Quarter-wave Antenna:

FIELD ST GH FIELD ST GH
Ref No. T,\F;ES) DETECTOR carrier Ma”;gng’e“a Calc. Band Edge ( dIE;IMvI/Tm)
(dBuV/m) (dBuV/m) H
30. 2480 Pk 93.5 381 55.4 74
40. 2480 Av 91.2 381 53.1 54

The Upper Band Edge radiated emission measurements — Channel 26, Half-wave Antenna:

FIELD ST'GH FIELD ST'GH
Ref No. TSE% DETECTOR carrier Mark(gg):)elta Calc. Band Edge (dIéIMVI;rm)
(dBuv/m) (dBuv/m) H
41. 2480 Pk 92.6 -36.8 55.8 74
42. 2480 Av 90.0 -36.8 53.2 54

Upper Band Edge measurements on Channel 25 were performed using a power setting of

+7dBm.

The Upper Band Edge radiated emission measurements — Channel 25, Chip Antenna:

FIELD ST'GH FIELD ST'GH
Ref No. TSES) DETECTOR carrier Mark(g:ag)elta Calc. Band Edge (dIéIMVI;rm)
(dBuV/m) (dBuV/m) H
43. 2475 Pk 101.3 -46.0 55.3 74
44. 2475 Av 99.3 -46.0 53.3 54

The Upper Band Edge radiated emission measurements — Channel 25, Quarter-wave Antenna:

FIELD ST'GH FIELD ST'GH
Ref No. Z&E% DETECTOR carrier Mark(g:al)Z)elta Calc. Band Edge (dIéIMVI;rm)
(dBuV/m) (dBuV/m) H
45. 2475 Pk 106.6 -50.1 56.5 74
46. 2475 Av 103.9 -50.1 53.8 54

The Upper Band Edge radiated emission measurements — Channel 25, Half-wave Antenna:

FIELD ST GH FIELD ST GH
Ref No. Z&E‘% DETECTOR carrier Ma”}ggg’e“a Calc. Band Edge ( dlélel/Tm)
(dBuV/m) (dBuV/m) H
47. 2475 Pk 104.8 49.1 55.7 74
48. 2475 Av 1026 491 535 54

23




TRaC Radio Test Report: TRA-014725WUS1a

Upper Band Edge measurements on Channel 24 were performed using a power setting of

+8dBm.

The Upper Band Edge radiated emission measurements — Channel 24, Chip Antenna:

FIELD ST'GH FIELD ST'GH
Ref No. TSE% DETECTOR carrier Mark(gg):)elta Calc. Band Edge (dIéIMVI;rm)
(dBuv/m) (dBuv/m) H
49. 2470 Pk 103.6 -51.7 51.9 74
50. 2470 Av 100.7 -51.7 48.8 54

The Upper Band Edge radiated emission measurements — Channel 24, Quarter-wave Antenna:

FIELD ST'GH

FIELD ST'GH

Ref No. ':55% DETECTOR carrier Mar"(gng’e”a Calc. Band Edge ( dIéIMvI/Tm)
(dBuV/m) (dBuV/m) H
51, 2470 Pk 106.7 54.8 51.9 74
52. 2470 Av 104.6 54.8 498 54

The Upper Band Edge radiated emission measurements — Channel 24, Half-wave Antenna:

FIELD ST GH FIELD ST GH
Ref No. T,\F;ES) DETECTOR carrier Ma”;gng’e“a Calc. Band Edge ( dIE;IMvI/Tm)
(dBuV/m) (dBuV/m) H
53. 2470 Pk 106.2 55.7 50.1 74
54. 2470 Av 103.9 557 48.2 54

24
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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.
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 CFR 47 Part
15: Clause 15.33(a) and 15.33(a)(1).

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

zrr‘r?i(igﬁ)nnczlv(l)lilz) Field strength pV/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)= 2010, [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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A7 Unintentional Radiated Spurious Emissions

Preliminary scans were performed using a peak detector with the RBW = 100kHz. The radiated
electric field 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:
Regulation Title 47 of the CFR: Part 15 Subpart (b) Clause 15.109
Measurement standard ANSI C63.10
Frequency range 30MHz to 25 GHz
S06 (Chip Antenna)
EUT sample number S09 with S21 (Quarter-wave Antenna)
S09 with S17 (Half-wave Antenna)
Modification state 0
SE in test environment S14, TRaC Powered USB Hub
SE isolated from EUT None
EUT set up Refer to Appendix C

No significant emissions were detected.

27



TRaC Radio Test Report: TRA-014725WUS1a

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 Appendices A, B and C.

(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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4 Agilent 16:17:29 Feb 13, 2014 | Meas Setup |
e e e
[ I Avg Number
Ch Freq 2.405 GHz Trig Free 18
Occupied Bandwidth | | | On Ott
Center 2.405000000 GHz Avg Mode
Exp Repeat
Ref 18 4B Atten 20 dB
#Fe)eak - = " Max Hold
Lag & Sl On Off
18
dB/ [ T Occ BH ¥ Pwr
99,80 ¥
OBW Span
Center 2,405 600 GHz Span 10 MHz || 18-8000080 MHz
#Res BH 1608 kHz #/BH 306 kHz Sweep 1 ms (681 pts)

: - ; - X dB
Occupied Bandwidth Occ BH % Pwr  $9.00 % ~6.00 dB
2 3989 MH= % dB -G8 dB

: Optimize
Transmit Freq Error  -34.998 kHz
% dB Bandwidth 1265 MHz Ref Level
I I
6dB Bandwidth (8dBm) 2405 MHz
4 Agilent 16:11:45 Feb 13, 2614 | Meas Setup |
e e
[ I Avg Number
Ch Freq 2.445 GHz Trig Free 18
Occupied Bandwidth | | | On Ot
Center 2.445000000 GHz Avg Mode
Exp Repeat
Ref 18 4B Atten 20 dB
shoak [— = - - Max Hold
Log PN o On Off
16 -
dB/ [ T Occ BH ¥ Pwr
99,80 ¥
OBW Span
Center 2.445 600 GHz Span 10 MHz || 18-9000080 MHz
#Res BH 1608 kHz #/BH 306 kHz Sweep 1 ms (681 pts)

; i ; - X dB
Occupied Bandwidth Occ BH % Pwr  $9.00 % ~6.00 dB
2 3?29 MHZ x dB -5.008 4B

: Optimize
Transmit Fregq Error  -23.798 kHz
% dB Bandwidth 1.248 MHz Ref Level
I I

6dB Bandwidth (8dBm) 2445 MHz
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% Agilent 16:08:15 Feb 13, 2014 [Freq/Channel|
e
-
Ch Freq 247 o0z Trig Fres || 5 g?e@"@t@%r@g red
Occupied Bandwidth | | |
Center 2.470000000 GHz Start Freq
2 AB5RRAAE GHz
Ref 18 dBm Atten 2@ dB
#Peak N T Stop Freq
Log ol T 2.47560008 CHz
1@ - -
dB/ CF Step
1.00000066 MHz
Auto Man
Freq Offset
Center 2.470 600 GHz Span 10 MHz || 2-00000000 Hz
#Res BH 1608 kHz #/BH 306 kHz Sweep 1 ms (681 pts)
- - - - Signal Track
Occupied Bandwidth Occ BH 7% Pur 9900 % f|gn 0
2 42?4 HHZ % dB -G8 dB
Transmit Fregq Error  -24.352 kHz
¥ dB Bandwidth 1.243 MHz
I
6dB Bandwidth (8dBm) 2470 MHz
% Agilent 16:04:85 Feb 13, 2014 [Freq/Channel|
e
-
Ch Freq 2475 Gz Trig Frec zg?eggt@%r@g red
Occupied Bandwidth | | |
Center 2.475000000 GHz Start Freq
247000800 GHz
Ref 18 dBm Atten 2@ dB
#Peak T - StopFreq
Log ¢J" T N 2ABRBEABE SHz
1@
dB/ - CF Step
™ 1.00000066 MHz
Auto Man
Freq Offset
Center 2.475 600 GHz Span 10 MHz || 200000000 Hz
#Res BH 1608 kHz #/BH 306 kHz Sweep 1 ms (681 pts)
; - : - Signal Track
Occupied Bandwidth Occ BH 7% Pur 9900 % f|gn 0
2 4238 MHZ x dB -5.008 4B
Transmit Fregq Error  -12.963 kHz
¥ dB Bandwidth 1.173 MHz
I

6dB Bandwidth (7dBm) 2475 MHz
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% Agilent 14:50:85 Feb 28, 2014 | File |
e e
-
Ch Freq 2.48 GHz Trig Free Catalog»
Occupied Bandwidth | | |
Center 2.480000000 GHz Saver
Mkrl 2.450 600 GHz
Ref @ dEm Atten 10 dB -13.26 dBm
#Peak )y Load»
Lag = by £,
T L2 3
dB
/ Fa Deleter
Copyr
Center 2,458 808 GHz Span 16 MHz
#Res BH 1608 kHz #/BH 306 kHz Sweep 1 ms (681 pts)
Occupied Bandwidth Occ BH 7% Pwr  99.08 % Renamer
2 4606 MH=z x dB -G08 B
Transmit Freq Error 15964 kHz 1H0fr92
% ¢JB Bandwidth 1.556 MHz 0

6dB Bandwidth (-8dBm) 2480 MHz
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4 Agilent 11:26:35 Nov 1, 2613 [ Trace |
Mkrl 75.733 kHz T
Ref @ dBm Atten 18 dB ~97.40 dBn || ) racg
fE;ak Ref Level -
10 [0.00 dBm .
dB/ DC Coupled Clear Write
Max Hold
B
a51.8
m .
Min Hold
LaRy
ML $2 _
33 FC View
AL
£0f
f< 50k Blank
Swp
1
I I I # | [ 1 Hore
Start 9.000 kHz Stop 150.000 kHz L of 5
#Res BH 1 kHz #\BH 300 kHz Sweep 1297 ms (6A1 pts)
I I
Conducted Spurious emissions 9kHz to 150 kHz — 2405 MHz
4% Agilent 11:34:84 Nov 1, 2813 [ Trace |
Mkrl 14.28 MHz T
Ref @ dBm Atten 18 dB ~85.69 dB || ) racg
#Peak RBHI ‘ =
Log
10 [100.80 kHz Clear ri
dB/ DC Coupled ear Write
Max Hold
B
aél.és
m .
Min Hold
LaRy
ML $2 _
$3 FC View
AL
£0f) s
FTun o) Blank
Swp
Start 150 kHz Stop 30.00 MHz 1”‘0’{ 92
#Res BH 100 kHz #UBH 300 kHz Sweep 2.88 ms (B0 pts)
I I

Conducted Spurious emissions 150 kHz to 30 MHz — 2405 MHz
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% Agilent 12:14:50 Nov 1, 2813 | Trace |
Ref @ dBm Atten 10 dB Trace
#Peak Sto ‘ 1 2 3
Log P
10 [1.000000000 GHz .
Clear Hrite

dB/

Max Hold
]
551.3

m N

Min Hold
LaRy
ML 52 .
53 FC View

AL

£0f
FTun Blank
Swp
Start 30.0 MHz Stop 1.600 0 GHz 1”‘;{92
#Res BH 108 kHz #\BH 300 kHz Sweepn 92,72 ms (6A1 pts)

Conducted Spurious emissions 30 MHz to 1 GHz - 2405 MHz

# Agilent 11:38:02 Nov 1, 2013 [  Marker |

Ref @ dBm Atten 10 dB 159|929t ngkeg

#Peak L

Log

1@

dB/ Normal

Delta

]

Qé}ng Delta Pair
{Tracking Ref)

LaRy Ref s

ML S2 Span Pair

53 FC Span Center

AL

o N S I I ¥ LY S I

FTun Off

Swp

Start 1.000 GHz Stop 5.000 GHz 1”‘0’{ S

#Res BH 108 kHz #\JBHW 300 kHz Sween 3823 ms (BA1 pts)

Conducted Spurious emissions 1 GHz to 5 GHz - 2405 MHz
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4% Agilent 11:41:18 Nov 1, 2813 [ Trace |
Ref @ dBm Atten 10 dB Trace
#Peak 1 2 3
| Start
10 [5.000000000 GHz .
Clear Hrite
dB/
Max Hold
]
351.8
m .
Min Hold
LaRy
ML 52 .
53 FC View
AL
£ o, el i d e o L L
FTun Blank
Swp
Start 5,000 GHz Stop 10.066 GHz 1”‘;{ S
#Res BH 108 kHz #\BH 300 kHz Sweepn 477.9 ms (6A1 pts)
|

Conducted Spurious emissions 5 GHz to 10 GHz - 2405 MHz

4% Agilent 11:47:52 Nov 1, 2913 [ Trace |
Ref & dBm Atten 10 dB Trace
#Peak 1 2 3
e |Start
10 [10.00000000 GHz .
Clear Hrite
dB/
Max Hold
B
a51.8
m .
Min Hold
LaRy
ML $2 _
$3 FC View
AL
£t
FTun Blank
Swp
Start 10,000 GHz Stop 15.000 GHz 1”‘0’{92
#Res BH 108 kHz #\JBHW 300 kHz Sweep 477.9 ms (BA1 pts)
I

Conducted Spurious emissions 10 GHz to 15 GHz - 2405 MHz
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4 Agilent 11:49:26 Nov 1, 2913 [ Trace |
Ref & dBm Atten 10 dB Trace
#Peak 1 2 3
e |Start
10 [15.00000000 GHz .
Clear Hrite
dB/
Max Hold
B
a51.8
m .
Min Hold
LaRy
ML $2 _
33 FC View
AL
£0f
FTun Blank
Swp
Start 15.000 GHz Stop 20.000 GHz 1”‘;{92
#Res BH 108 kHz #\BH 300 kHz Sweepn 477.9 ms (6A1 pts)
I

Conducted Spurious emissions 15 GHz to 20GHz - 2405 MHz

4 Agilent 11:51:42 Nov 1, 2913 [ Trace |
Ref & dBm Atten 10 dB Trace
#Peak 1 2 3
e |Start
10 [20.00000000 GHz .
Clear Hrite
dB/
Max Hold
B
a51.8
m .
Min Hold
LaRy
ML $2 _
$3 FC View
AL
£t
FTun Blank
Swp
Start 20.000 GHz Stop 25.000 GHz 1”‘0’{ 92
#Res BH 108 kHz #\JBHW 300 kHz Sweep 477.9 ms (BA1 pts)
I

Conducted Spurious emissions 20 GHz to 25GHz - 2405 MHz
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4 Agilent 12:01:52 Nov 1, 2613 | Marker |
Ref @ dBm Atten 10 dB 159'925“ “grkeg
#Peak L
Log
16
dB/ DC Coupled Normal
Delta
Dl
35#3 Delta Pair
{Tracking Ref)
LaRv Raf a
ML 52 Span Pair
33 FC Span Center
AL
£0f):
<50k Off
Swp P
| | | | | | ! I | More
Start 9000 kHz Stop 150000 kHz 1 of 2
#Res BH 1 kHz #\BH 300 kHz Sweep 1297 ms (6A1 pts)

Conducted Spurious emissions 9kHz to 150 kHz — 2445 MHz

% Agilent 12:03:35 Nov 1, 2813 | Trace |
Ref @ dBm Atten 18 dB . , Tracg
#Peak RBH| ‘ 1
Log
10 [100.8 kHz Cloar Hri
dB/ DC Coupled ear Hrite
Max Hold
1]
551'3
m N
Min Hold
LaRy
M1 §2 _
53 FC View
AL
£
FTun Blank
Swp
Start 150 kHz Stop 30.00 MHz 1”‘0’{ S
#Res BH 100 kHz #UBK 300 kHz Sweep 2.88 ms (BAL pts)

Conducted Spurious emissions 150 kHz to 30 MHz — 2445 MHz
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4% Agilent 12:05:54 Nov 1, 2913 [ Trace |
Ref & dBm Atten 10 dB Trace
#Peak 1 2 3
| Start
10 [30.00000000 MH= .
Clear Hrite
dB/
Max Hold
]
351.3
I R
Min Hold
LaRy
ML 52 .
33 FC View
AL
£0f
FTun Blank
Swp
Start 30.0 MHz Stop 1000 0 GHz 1”‘;{92
#Res BH 108 kHz #\BH 300 kHz Sweepn 92,72 ms (6A1 pts)
I |
Conducted Spurious emissions 30 MHz to 1 GHz - 2445 MHz
4 Agilent 12:06:56 Nov 1, 2813 [ Trace |
Ref & dBm Atten 10 dB , ) Tracg
#Peak =
Log
1@ .
ey Clear Hrite
Max Hold
]
551.3
I R
Min Hold
LaRy
Y1 52 .
$3 FC View
AL
£ "
FTun Blank
Swp
Start 1.000 GHz Stop 5.000 GHz 1”‘0’{ 92
#Res BH 108 kHz #\JBHW 300 kHz Sweep 382.3 ms (BA1 pts)
I |

Conducted Spurious emissions 1 GHz to 5 GHz - 2445 MHz
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4 Agilent 12:07:56 Nov 1, 2913 [ Trace |
Ref @ dBm Atten 10 dB Trace
#Peak 1 2 3
| Start
10 [5.000000000 GHz .
Clear Hrite
dB/
Max Hold
]
351.3
m .
Min Hold
LaRy
ML 52 .
53 FC View
AL
£0f rat it TSN PR T T P 1
FTun Blank
Swp
Start 5.000 GHz Stop 10.009 GHz 1”‘;{ 92
#Res BH 108 kHz #\BH 300 kHz Sweepn 477.9 ms (6A1 pts)
I

Conducted Spurious emissions 5 GHz to 10 GHz - 2445 MHz

#% Agilent 12:09:18 Nov 1, 2813 [ Trace |
Ref & dBm Atten 10 dB Trace
#Peak Sto ‘ ‘ 1 2 3
Log P
10 [15.00000000 GHz .
Clear Hrite
dB/
Max Hold
o]
a51.3
m .
Min Hold
LaRy
ML §2 )
$3 FC View
AL
£ bl i bl o
FTun Blank
Swp
Start 10,000 GHz Stop 15.000 GHz 1”‘0’{92
#Res BH 108 kHz #\JBHW 300 kHz Sweep 477.9 ms (BA1 pts)
I

Conducted Spurious emissions 10 GHz to 15 GHz - 2445 MHz
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# Agilent 12:10:27 Nov 1, 2913 [ Trace |
Ref & dBm Atten 10 dB Trace
#Peak 1 2 3
e |Start
10 [15.00000000 GHz .
Clear Hrite
dB/
Max Hold
B
a51.3
m .
Min Hold
LaRy
ML $2 _
33 FC View
AL
£0f
FTun Blank
Swp
Start 15.000 GHz Stop 20.000 GHz 1”‘;{92
#Res BH 108 kHz #\BH 300 kHz Sweepn 477.9 ms (6A1 pts)
I

Conducted Spurious emissions 15 GHz to 20GHz - 2445 MHz

4 Agilent 12:11:51 Nov 1, 2813 [ Trace |
Ref & dBm Atten 10 dB Trace
#Peak 1 2 3
e |Start
10 [20.00000000 GHz .
Clear Hrite
dB/
Max Hold
B
a51.3
m .
Min Hold
LaRy
ML $2 _
$3 FC View
AL
£t
FTun Blank
Swp
Start 20.000 GHz Stop 25.000 GHz 1”‘0’{ 92
#Res BH 108 kHz #\JBHW 300 kHz Sweep 477.9 ms (BA1 pts)
I

Conducted Spurious emissions 20 GHz to 25GHz - 2445 MHz
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# Agilent 14:37:08 Nov 1, 2613 [ Trace |
Mkrl 86.891 kHz T
Ref @ dBm Atten 18 dB ~95.70 B || ) racg
#Peak RBHI =
Log
10 1.0 kHz .
dB/ DC Coupled Clear Write
Max Hold
B
aél.ta
m .
Min Hold
LaRy
ML $2 _
33 FC View
AL
£0f
f< 50k Blank
Swp Y 1
4}
| | |
Start 9.000 kHz Stop 150.000 kHz 1”‘;{ 92
#Res BH 1 kHz #\BH 300 kHz Sweep 1297 ms (6A1 pts)
I I
Conducted Spurious emissions 9kHz to 150 kHz — 2480 MHz
4 Agilent 14:39:40 Nov 1, 2613 [ Trace |
Mkrl 16.47 MHz T
Ref @ dBm Atten 18 dB ~84.63 o || ) racg
#Peak RBHI ‘ =
Log
10 [100.80 kHz Clear ri
4B/ DC Coupled ear Write
Max Hold
B
aél.@
m .
Min Hold
LaRy
ML $2 _
$3 FC View
AL
£0fn k 1
FTun © Blank
Swp
Start 150 kHz Stop 30.00 MHz 1”‘0’{ 92
#Res BH 100 kHz #UBH 300 kHz Sweep 2.88 ms (B0 pts)
I I

Conducted Spurious emissions 150 kHz to 30 MHz — 2480 MHz
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# Agilent 14:41:23 Nov 1, 2613 [  Trace |
Mkrl 566.3 MHz T
Ref @ dBm Atten 18 dB ~83.1% dBm race
#Peak StD ‘ 1 2 3
Log P
10 [1.000000000 GHz .
Clear Hrite

dB/

Max Hold
o]
Hém

m .

Min Hold
LaRy
ML §2 _
53 FC View

AL

£0f <1>
FTun Blank
Swp
Start 30.0 MHz Stop 1.600 0 GHz 1”‘;{92
#Res BH 108 kHz #\BH 300 kHz Sweepn 92,72 ms (6A1 pts)

Conducted Spurious emissions 30 MHz to 1 GHz - 2480 MHz

# Agilent 15:05:17 Nov 1, 2613 | Marker |

Ref 10 dBm Atten 20 dB 159'925“ “grkeg

#Peak =

Log

1@

ey Normal

Delta

]

Hé%n@ Delta Pair
{Tracking Ref)

LaRv Ref a

ML 52 Span Pair

33 FC Span Center

AL

£t _

FTun Off

Swp

Start 1.000 GHz Stop 5.000 GHz 1”‘0’{ 92

#Res BH 108 kHz #\JBHW 300 kHz Sween 3823 ms (BA1 pts)

Conducted Spurious emissions 1 GHz to 5 GHz - 2480 MHz
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4 Agilent 14:44:87 Nov 1, 2913 [ Trace |
Mkrl 7.733 GHz T
Ref @ dBm Atten 18 dB ~78.23 dBm race
#Peak G 1 2 3
e (Stop
10 [10.00000000 GHz .
Clear Hrite
dB/
Max Hold
B
aél.ta
m .
Min Hold
LaRy
ML $2 _
33 FC View
AL 1
£y s iy A R I N
FTun Blank
Swp
Start 5.000 GHz Stop 10.000 GHz 1”‘;{ 92
#Res BH 108 kHz #\BH 300 kHz Sweepn 477.9 ms (6A1 pts)
I I
Conducted Spurious emissions 5 GHz to 10 GHz - 2480 MHz
# Agilent 14:50:35 Nov 1, 2613 [ Trace |
Mkrl 12.733 GHz T
Ref @ dBm Atten 18 dB ~77.92 dBm race
#Peak G 1 2 3
e (Stop |
10 [15.00000000 GHz .
Clear Hrite
dB/
Max Hold
B
aél.ta
m .
Min Hold
LaRy
ML $2 _
$3 FC View
AL 1
£ A
FTun Blank
Swp
Start 10,000 GHz Stop 15.000 GHz 1”‘0’{92
#Res BH 108 kHz #\JBHW 300 kHz Sweep 477.9 ms (BA1 pts)
I I

Conducted Spurious emissions 10 GHz to 15 GHz - 2480 MHz
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4% Agilent 14:51:41 Nov 1, 2913 [ Trace |
Mkrl 17.733 GHz T
Ref @ dBm Atten 18 dB ~78.10 dBn || ) racg
ek [Stop T -
10 [20.00000000 GHz .
Clear Hrite
dB/
Max Hold
B
aél.ra
m .
Min Hold
LaRy
ML $2 _
33 FC View
AL 1
£0F): o
FTun Blank
Swp
Start 15.000 GHz Stop 20.000 GHz 1”‘;{92
#Res BH 108 kHz #\BH 300 kHz Sweepn 477.9 ms (6A1 pts)
I I
Conducted Spurious emissions 15 GHz to 20GHz - 2480 MHz
# Agilent 14:57:50 Nov 1, 2613 [ Trace |
Mkrl 22.733 GHz T
Ref @ dBm Atten 18 dB ~76.49 dB || ) racg
ek [Stop T -
10 [25.00000000 GHz .
Clear Hrite
dB/
Max Hold
B
aél.@
m .
Min Hold
LaRy
ML $2 _
$3 FC View
AL s
£t
FTun Blank
Swp
Start 20.000 GHz Stop 25.000 GHz 1”‘0’{ 92
#Res BH 108 kHz #\JBHW 300 kHz Sweep 477.9 ms (BA1 pts)
I I

Conducted Spurious emissions 20 GHz to 25GHz - 2480 MHz
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# Agilent 14:25:54 Oct 31, 2613 [ Trace |
Mkr2 2.480 888 GHz I
Ref 28 dBm Atten 30 dB ~36.89 dBn || ) racg
#Peak =
Log <i>
19 Clear Write
dB/
z
¢ Max Hold
Min Hold
LaRy
Center 2.481 750 GHz Span 18 MHz
#Res BH 1608 kHz #\)BH 308 kHz Sweep 1 ms (601 pts) View
Marker Trace Type ¥ Axiz Amplitude
1 €13 Freg 2.484 458 GHz 2.95 dBn
2 13 Freg 2.488 AAE GHz -36.589 dEm
Blank
More
1of?
I

Lower Band Edge — 2405 MHz
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¥ Agilent 15:54:56 Feb 13, 2014 [ BW/Avg |

Mikrl 2.485 188 GHz Res BW

Eefklla dBm Atten 28 dB -3.68 dBm 3.0 kHz

23 Autao Man

Lo RBH| ) S

10 [3.0 kHz S Video BH

4B/ 3.8 MHz

----- - - —||Auto Man|

______ Ty | VBW/RBHW

1000888

Auto Man

Average

188

LgAv Un Off

M1 §2 Avg/YBH Type

53 FC Log-Pwr (Mideo)¥

al Auto Man
£
£>58k

Swp

Span/RBHW

Center 2.405 B8 GHz ~ Span 2 MHz 166

#Res BH 3 kHz #YBH 3 MHz #Sweep 670 5 (601 prs) ||Auto Man

I

Conducted power spectral density (8dBm) 2405 MHz

¥ Agilent 15:40:00 Feb 13, 2014 [ BW/Avg |

Mikrl 2.445 187 GHz Res BW

ﬁef 18 odBm Atten 28 dB -3.29 dBm 3.0 kHz

arm Ruto Man

Lo RBH| 1 . __Man

10 [3.0 kHz 3 Video BW

4B/ 3.8 MHz

W Auto Man

| o, e ladly | VBW/RBHW

1.06088

Auto Man

Average

188

LaAv Un Off

V1 §2 Avg/YBH Type

53 FC Log=Pwr (Video)¥

al Auto Man
£
£>58k

Swp

Span/RBHW

Center 2.445 800 GHz Span 2 MHz 166

#Res BH 3 kHz #\BH 3 MHz #Sweep 670 5 (601 prs) ||Huto Man

Conducted power spectral density (8dBm) 2445 MHz
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4 Agilent 15:23:18 Feb 13, 2014 [  BHW/Avg |

Mkrl 2.470 183 GHz Res BW

Eefklfa dBm Atten 28 dB -3.85 dBm 3.0 kHz

&a Ruto Man

Lo RBH| 1 -

10 [3.0 kHz 5 Video BW

ey 3.6 MH=z

[ || Auto Man

| fin g, A il | VBH/RBHW

10.00860

Auto Man

Average

166

LaRv On 0ff]

M1 §2 Avg/YBH Type

53 FC Log-Pwr (Mideo)¥

F”_ m Man
£
58k

Swp

Span/RBHW

Center 2.470 008 GHz Span 2 MHz 166

#Res BH 3 kHz #\JBH 3 MHz #Sweep 679 5 (601 pts) [|Huto Man

I I

Conducted power spectral density (8dBm) 2470 MHz

4 Agilent 15:98:24 Feb 13, 2014 [  BHW/Avg |

Mkrl 2.475 187 GHz Res BW

ﬁef 18 dBm Atten 28 dB -4,36 dBm 3.0 kHz

arm Auto Man

Lo RBH| « -

16 [3.0 kHz s Video BH

4B/ 3.8 MHz

Autao Man

" | VBH/RBHW

1.68080

|[|Ruto Man

Average

166

LaAv Un Off

Y1 52 Avg/VBHW Type

53 FC Log=Pwr (Video)¥

F”_ m Man
£
58k

Swp

Span/RBHW

Center 2.475 800 GHz Span 2 MHz 166

#Res BH 3 kHz #\JBH 3 MHz #Sweep 670 5 (601 pts) [|Huto Man

I I

Conducted power spectral density (7dBm) 2475 MHz
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4 Agilent 14:44:61 Feb 28, 2014 [  BHW/Avg |
Mkrl 2.430 413 GHz Res BW
ﬁef 18 dBm Atten 28 dB -18.18 dBm 3.8 kHz
arm Ruto Man
Log RBH| « -
16 [3.0 kHz Video BH
ey 3.6 MH=z
- Autao Man
it VBH/RBHW
1.68080
Ll M B o ) Futo Man
Average
166
LaRv On 0ff]
Yl s Avg/VBH Type
53 FC Log-Pwr (Mideo)¥
Auto Man
£
58k
Swp
Span/RBHW
Center 2.450 800 GHz Span 2 MHz 166
#Res BH 3 kHz #UBH 3 MHz Sweep 204.4 ms (601 pts) [|Buto Man
I I

Conducted power spectral density (-8dBm) 2480 MHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Software Wersion: 1.9.1.0

Copyright ® 2009, TRaC Global Ltd.

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Chip Antenna
30MHz -200MHz

TRaC EMC Emissions Software - Radiated emissions
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Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Chip Antenna
200MHz - 1GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Chip Antenna
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TRaC EMC Emissions Software - Radiated emissions
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Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRE3586 w/ chip Antenna Date/Time: 18/10/2013 16:38:06
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Chip Antenna
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 11, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRE3586 w/ chip Antenna Date/Time: 18/10/2013 16:46:06
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Chip Antenna
8GHz- 13GHz

TRaC EMC Emissions Software - Radiated emissions
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Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 11, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRE3586 w/ chip Antenna Date/Time: 21/10/2013 11:18:08
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Chip Antenna
13GHz- 18GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 11, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist (mj: 1 Engineer: Adam Longley
EUT Hames: ETRX3586 w/ Chip Antenna Date/Time: 29/10/2013 14:42:11
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Chip Antenna
18GHz- 25GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
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Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 19, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 3.0 Engineer: Adam Longley
EUT Hames: ETRX3586 w/ Chip Antenna Date/Time: 22/10/2013 16:30:41
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Chip Antenna
30MHz -200MHz

TRaC EMC Emissions Software - Radiated emissions
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Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Chip Antenna
200MHz -1GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 12, SdBm

Spec Distance (m): 3 Mod State: a

Measurement Dist {(mj: 1.0 Engineer: Adam Longley

EUT Hames: ETRE3586 w/ chip Antenna Date/Time: 21/10/2013 10:15:29
Sample Humbers: S06 Jobh Humber : 104725

Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Chip Antenna
1GHz -5GHz

TRaC EMC Emissions Software - Radiated emissions
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Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 12, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRE3586 w/ chip Antenna Date/Time: 21/10/2013 10:19:11
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Chip Antenna
5GHz -8GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14

Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 12, SdBm

Spec Distance (m): 3 Mod State: a

Measurement Dist {(mj: 1.0 Engineer: Adam Longley

EUT Hames: ETRE3586 w/ chip Antenna Date/Time: 21/10/2013 10:23:29
Sample Humbers: S06 Jobh Humber : 104725

Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Chip Antenna
8GHz -13GHz

TRaC EMC Emissions Software - Radiated emissions
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Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 12, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRE3586 w/ chip Antenna Date/Time: 21/10/2013 10:29:00
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Chip Antenna
13GHz -18GHz

54



TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 19, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist (mj: 1 Engineer: Adam Longley
EUT Hames: ETRX3586 w/ Chip Antenna Date/Time: 29/10/2013 14:30:02
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Chip Antenna
18GHz -25GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 26, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 3.0 Engineer: Adam Longley
EUT Hames: ETRX3586 w/ Chip Antenna Date/Time: 29/10/2013 16:43:12
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Chip Antenna
30MHz-200MHz

TRaC EMC Emissions Software - Radiated emissions
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Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Chip Antenna
200MHz-1GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 26, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRE3586 w/ chip Antenna Date/Time: 21/10/2013 10:52:46
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Chip Antenna
1GHz-5GHz

TRaC EMC Emissions Software - Radiated emissions
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Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 26, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRE3586 w/ chip Antenna Date/Time: 21/10/2013 10:55:23
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Chip Antenna
5GHz-8GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 26, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRE3586 w/ chip Antenna Date/Time: 21/10/2013 10:57:22
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Chip Antenna
8GHz-13GHz

TRaC EMC Emissions Software - Radiated emissions
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Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 26, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRE3586 w/ chip Antenna Date/Time: 21/10/2013 11:03:01
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Chip Antenna
13GHz-18GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arryg: Ch 26, -12dBm (ferrites B hub en
Spec Distance (m): 3 Mod State: a
Measurement Dist (mj: 1 Engineer: Adam Longley
EUT Hames: ETRX3586 w/ Chip Antenna Date/Time: 29/10/ 2013 14:20:49
Sample Humbers: S06 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Chip Antenna
18GHz-25GHz
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TRaC Radio Test Report:
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Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Quarter-wave Antenna
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Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Frequency (MHz)

Test Location:

ENC Ferrite

Remote Drive Eg.:

Test. Host Board

Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 11, SdBm

Spec Distance (m): 3 Mod State: a

Measurement Dist {(mj: 1.0 Engineer: Adam Longley

EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 21/10/2013 15:48:03
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725

Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Quarter-wave Antenna

1GHz- 5GHz

TRaC EMC Emissions Software - Radiated emissions
Ampltude Jenostyrl v DAT2SemciRE_D32 xml
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Frequency (MHZ)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 11, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 21/10/2013 15:51:03
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Quarter-wave Antenna
5GHz- 8GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
Amplitude Jengstyr1 D47 25 meiRE_053.xml
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 11, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 21/10/2013 15:53:54
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Quarter-wave Antenna
8GHz- 13GHz

TRaC EMC Emissions Software - Radiated emissions
Ampltude Jlenostyr111D47 25 mciRE_054 xml
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 11, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 21/10/2013 15:56:16
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Quarter-wave Antenna
13GHz- 18GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
Ampltude Jlenostyr111 D47 25 mciRE_085 xml
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 11, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist (mj: 1 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 29/10/2013 14:54:09
Sample Humbers: 509 i8z21) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Quarter-wave Antenna
18GHz- 25GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
Amplitude Jhengsyrd v D47 25 emcRE_069 xml
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 19, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 3.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 22/10/2013 16:06:21
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Quarter-wave Antenna
30MHz -200MHz

TRaC EMC Emissions Software - Radiated emissions
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 19, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 3.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 22/10/2013 16:02:04
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Quarter-wave Antenna
200MHz -1GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 12, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 21/10/2013 14:45:41
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Quarter-wave Antenna
1GHz -5GHz

TRaC EMC Emissions Software - Radiated emissions
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Frequency (MHZ)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Sspecification: FCC 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 19, 8dBm {(w/ EPF)
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 22/10/2013 15:05:50
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Quarter-wave Antenna
5GHz -8GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
Amplitude Jengstyr11 D47 25 meiRE_058.xml
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Sspecification: FCC 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 19, 8dBm {(w/ EPF)
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 22/10/2013 15:10:08
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Quarter-wave Antenna
8GHz -13GHz

TRaC EMC Emissions Software - Radiated emissions
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Sspecification: FCC 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 19, 8dBm {(w/ EPF)
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 22/10/2013 15:22:12
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Quarter-wave Antenna
13GHz -18GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
Amplitude Jengstyr11 D47 25 meiRE_086 x|
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 19, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist (mj: 1 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 29/10/2013 14:57:43
Sample Humbers: 509 i8z21) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Quarter-wave Antenna
18GHz -25GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 26, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 3.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 29/10/2013 15:47:33
Sample Humbers: 509 i8z21) Jobh Humber : 104725

Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Quarter-wave Antenna
30MHz-200MHz

TRaC EMC Emissions Software - Radiated emissions
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 26, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 3.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 29/10/2013 16:18:19
Sample Humbers: 509 i8z21) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Quarter-wave Antenna
200MHz-1GHz
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TRaC Radio Test Report:
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TRaC EMC Emissions Software - Radiated emissions
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Analyser Type:
Specification:

Spec Distance (m):
Measurement Dist (m):
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Sample Humbers:
Azzessment :
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ETRZ3IS86HR w/ Quarter Wave Antenns

509 (821 Antenna)
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000 2,500
Frequency (MHz)

3,000

Remote Drive Egq.:
Sample Humbers:
Mode/Config/Arry:
Mod State:
Engineer:
Date/Time:

Joh Humher :

3,500 4,000 4,500 5,000

Test Host Board
S14

Ch 26, GaBm

0

Adam Longley
21/10/2013 12:32:52
104725

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Quarter-wave Antenna

1GHz-5GHz
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TRaC EMC Emissions Software - Radiated emissions
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Test Location:
Analyser Type:
Specification:
Spec Distance (m):

EUT Hames:
Sample Humbers:
Azzessment :

Measurement Dist (m):

5,500

ENC Ferrite
F3l46
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Freguency (MHz)
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Fco 47CFR15:2008, Clause 15.209

3
1.0

ETRZ3IS86HR w/ Quarter Wave Antenns

509 (821 Antenna)

Horizontal and Vertical Antenna Polarity

7,000

Remote Drive Egq.:
Sample Humbers:
Mode/Config/Arry:
Mod State:
Engineer:
Date/Time:

Joh Humher :

7500 8,000

Test Host Board
S14

Ch 26, GaBm

0

Adam Longley
21/10/2013 14:37:29
104725

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Quarter-wave Antenna

5GHz-8GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions

Ampltude Jlenostyr1v1 D47 25 mciRE_043 xml
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 26, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 21/10/2013 14:39:35
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Quarter-wave Antenna
8GHz-13GHz

TRaC EMC Emissions Software - Radiated emissions
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Fregquency (MHz)

Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14

Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 26, SdBm

Spec Distance (m): 3 Mod State: a

Measurement Dist {(mj: 1.0 Engineer: Adam Longley

EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 21/10/2013 14:41:59
Sample Humbers: 509 (821 Antenna) Jobh Humber : 104725

Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Quarter-wave Antenna
13GHz-18GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
Amplitude Jengstyr1 D47 25 meiRE_089.xm|
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 26, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist (mj: 1 Engineer: Adam Longley
EUT Hames: ETRZ3IS86HR w/ Quarter Wave Antenns Date/Time: 29/10/2013 15:13:22
Sample Humbers: 509 i8z21) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Quarter-wave Antenna
18GHz-25GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
Ampltude JdiEngsyr! D47 25emc\RE_096 xml
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 11, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 3.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 29/10/2013 15:54:04
Sample Humbers: S509 (817 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

30MHz -200MHz

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Half-wave Antenna

TRaC EMC Emissions Software - Radiated emissions
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Test Location:

300 400

Frequency (MHz)

ENC Ferrite

BOO

Remote Drive Eg.:

T T T 1
o0 800 00 1,000

Test. Host Board

Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 11, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a

Measurement Dist {(mj: 3.0 Engineer: Adam Longley

EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 29/10/2013 16:08:23

Sample Humbers: S509 (817 Jobh Humber : 104725

Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Half-wave Antenna
200MHz - 1GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 11, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 21/10/2013 11:49:52
Sample Humbers: 509 (317 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Half-wave Antenna
1GHz- 5GHz

TRaC EMC Emissions Software - Radiated emissions
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Frequency (MHZ)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 11, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 21/10/2013 11:54:30
Sample Humbers: 509 (317 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Half-wave Antenna
5GHz- 8GHz
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TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions

Ampltude Jlenostyr1 11 D47 25 mciRE_D33 xml
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Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 11, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 21/10/2013 11:58:39
Sample Humbers: 509 (317 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Half-wave Antenna
8GHz- 13GHz

TRaC EMC Emissions Software - Radiated emissions
Ampltude Jlenostyr1v1D47 25 mciRE_034 xml
dBuv
o
B0
] I AT AT A-u&&W
. , L Al gt ) it o ki
40
30
20
10
o
A0 T T T T T T T T T 1
13,000 13,500 14,000 14,500 15,000 15,500 16,000 16,500 17 000 17 500 18,000
Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 11, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 21/10/2013 12:01:13
Sample Humbers: 509 (317 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Half-wave Antenna
13GHz- 18GHz

74



TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
Ampltude Jlenostyr111D47 25 mciRE_0S4 xml
dBuv
o
B0
50
1 " oty i PRI PN ITY PR P
0 | bt sl N N el a s o ikl ¥ Y -
el ™ L e v
30
20
10
o
A0 T T T T T T 1
18,000 13,000 20,000 21,000 22,000 23,000 24 000 25,000
Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 11, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist (mj: 1 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 29/10/2013 14:50:59
Sample Humbers: S509 (817 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 11 2405MHz (15.209) Half-wave Antenna
18GHz- 25GHz

75



TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions

Ampltude
dBuv

JLencstyrl v 04725 emc\RE_0G6 xmil

7

B0

a0

40

30

A

o A a M | ‘/\ 'y 2
W v
] Mo ke i
10 i et
o
A0 T T T T T T T ]
30 50 70 100 120 140 160 180 200
Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 19, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 3.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 22/10/2013 15:49:50
Sample Humbers: 509 (317 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

30MHz -200MHz

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Half-wave Antenna

TRaC EMC Emissions Software - Radiated emissions

Ampltude
dBuv

JLencstyr! v 04725 emc\RE_OGT xmil

7

B0

a0

T

40

30

20

Mlﬂ"&""h

200

Test Location:
Analyser Type:
Specification:

Spec Distance (m):

Measurement Dist (m):

EUT Hames:
Sample Humbers:
Azzessment :

300 400

ENC Ferrite

FSU46

Fco 47CFR15:2008, Clause 15.209
3

3.0

ETREIS86HR w/ Half Wave intenna
509 (317 Antenna)

Frequency (MHz)

Horizontal and Vertical Antenna Polarity

BOO

Remote Drive Eg.:

Sample Humbers :

Mode/Config/Arry:

Mod State:
Engineer:
Date/Time:
Joh Humher :

T T T 1
o0 800 00 1,000

Test Host Board

514

Ch 12, SdBm (ferrites @ hub end
o

Adam Longley

22/10/2013 15:57:31

104725

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

200MHz -1GHz

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Half-wave Antenna

76




TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions

Ampltude
dBuv

JLencstyr! v 04725 emc\RE_035 xmil

100

80

&0

40

20

EEE S L

T
1,000

Test Location:
Analyser Type: FSU46
Specification:
Spec Distance (m): 3
Measurement Dist {(mj: 1.0
EUT Hames:

Sample Humbers:

Azzessment :

1,500 2,001

ENC Ferrite

Fco 47CFR15:2008, Clause 15.209

ETREIS86HR w/ Half Wave intenna

509 (317 Antenna)
Horizontal and Vertical Antenna Polarity

000 2,500
Frequency (MHz)

3,000

Remote Drive Eg.:

Sample Humbers :

Mode/Config/Arry:

Mod State:
Engineer:
Date/Time:
Joh Humher :

3,500 4,000 4,500 5,000

Test Host Board
S14

Ch 1%, &dBm

0

Adam Longley
21/10/2013 13:50:10
104725

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

1GHz -5GHz

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Half-wave Antenna

TRaC EMC Emissions Software - Radiated emissions

Ampltude
dBuv

Jienogstyr ' D47 25t emcIRE_063.

i

7

B0

a0

40

20

Test Location:
Analyser Type: FSU46
Specification:
Spec Distance (m): 3
Measurement Dist {(mj: 1.0
EUT Hames:

Sample Humbers:

Azzessment :

5,500

6,500
Freguency (MHz)

6,000

ENC Ferrite

Fco 47CFR15:2008, Clause 15.209

ETREIS86HR w/ Half Wave intenna

509 (317 Antenna)
Horizontal and Vertical Antenna Polarity

7,000

Remote Drive Eg.:

Sample Humbers :

Mode/Config/Arry:

Mod State:
Engineer:
Date/Time:
Joh Humher :

7500 8,000

Test Host Board
s12

Ch 19, 8dBm (w/ BFF)
o

Adem Longley
22/10/2013 15:29:58
104725

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

5GHz -8GHz

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Half-wave Antenna

77




TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions

Ampltude Jlenostyr1 11 D47 25 mciRE_DG2 xml
cBuy

7

B0

a0

o T 3Ty e P
. b A SN AP a1 x v
PR e St Lg

30

20

10

o

A0 T T T T T T T T T

8,000 8,500 9,000 9,500 10,001 10,500 11,000 11,500 12,000 12,500
Frequency (MHz)

Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Sspecification: FCC 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 19, 8dBm {(w/ EPF)
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 22/10/2013 15:27:51
Sample Humbers: 509 (317 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Half-wave Antenna
8GHz -13GHz

TRaC EMC Emissions Software - Radiated emissions
Amplitude Jengstyr11 D47 25emeiRE_061 xml
dBuv
o
B0
. o
50 X
40 ¥ i
30
20
10
o
A0 T T T T T T T T T 1
13,000 13,500 14,000 14,500 15,000 15,500 16,000 16,500 17 000 17 500 18,000
Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Sspecification: FCC 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 19, 8dBm {(w/ EPF)
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 22/10/2013 15:25:46
Sample Humbers: 509 (317 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Half-wave Antenna
13GHz -18GHz

78



TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
Amplitude Jengstyr11 D47 25 meiRE_087 xml
dBuv
o
B0
50
1 St PESI N SO NOR TP
10 | brtenbiosdn RPNV | T e ke st il A
30
20
10
o
A0 T T T T T T 1
18,000 13,000 20,000 21,000 22,000 23,000 24 000 25,000
Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 19, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist (mj: 1 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 29/10/2013 15:04:13
Sample Humbers: S509 (817 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 19 2445MHz (15.209) Half-wave Antenna
18GHz -25GHz

79



TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions

Ampltude JdiEngsyr! D47 25emc\RE_095 xml
cBuy

7

B0

a0

40

A A f\ ~FJ/\ AW
| AN AR R T R 1" Sia A

10 Lid FLad
o
-0 - - - - - - - - .
30 50 70 100 120 140 160 180 200
Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 26, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 3.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 29/10/2013 15:50:36
Sample Humbers: S509 (817 Jobh Humber : 104725

Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Half-wave Antenna
30MHz-200MHz

TRaC EMC Emissions Software - Radiated emissions

Ampltude JiEngsyr! v D4725leme\RE_100.xml
cBuy

7

B0

T

a0

40

"] R —

w | N W atulhiniiel
’%MN

%

3

o
-0 - - - - - - - - -
200 300 400 i) BOO 700 800 Q0o 1,000
Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 26, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 3.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 29/10/2013 16:13:02
Sample Humbers: S509 (817 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Half-wave Antenna
200MHz-1GHz

80



TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions

Ampltude
dBuv

JLencstyr! v 04725 emc\RE_039 xmil

100

80

&0

40

Rl | T e

Test Location:
Analyser Type:
Specification:
Spec Distance

Measurement Dist (m):

EUT Hames:
Sample Humbers:
Azzessment :

{m):

1,500 2,000 2,500
Frequency (MHz)

ENC Ferrite

FSU46

Fco 47CFR15:2008, Clause 15.209
3

1.0

ETREIS86HR w/ Half Wave intenna
509 (317 Antenna)

Horizontal and Vertical Antenna Polarity

3,000

Remote Drive Egq.:
Sample Humbers:
Mode/Config/Arry:
Mod State:
Engineer:
Date/Time:

Joh Humher :

3,500 4,000 4,500 5,000

Test Host Board
S14

Ch 26, GaBm

0

Adam Longley
21/10/2013 14:14:28
104725

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

1GHz-5GHz

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Half-wave Antenna

TRaC EMC Emissions Software - Radiated emissions

Ampltude Jenostyr! v DAT2SlemeiRE_040.xml
dBuv
o
B0
50
a0 1 PRS2 Ty
1 T Al YT s, W RIS l
| [EY S N " ..-.'-m'v il rainlipt Aol plda
30
20
10
o
A0 T T T T T 1
5,000 5,500 5,000 B,500 7,000 7,500 8,000
Frequency (MHZ)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 26, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 21/10/2013 14:23:10
Sample Humbers: 509 (317 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity

Software Versiom: 1.5.1.0

Copyright ® 2009, TRaC Global Led.

5GHz-8GHz

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Half-wave Antenna

81




TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
Ampltude Jlenostyr1 VD47 25 mciRE_0d4 xml
dBuv

o

B0

50 1 oA )

Ty T
o Lt
] PORTUSEPIP L Y :.:,W%hl ; A

a |l T

30

20

10

o

A0 T T T T T T T T T

8,000 8,500 9,000 9,500 10,001 10,500 11,000 11,500 12,000 12,500
Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 26, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 21/10/2013 14:26:03
Sample Humbers: 509 (317 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Half-wave Antenna

8GHz-13GHz

TRaC EMC Emissions Software - Radiated emissions
Ampltude Jlenostyr1v1 D47 25 mciRE_042 xml
dBuv
o
B0
T A e A cintsa T Tl el
a0 s u. ¥
T AT v
40
30
20
10
o
A0 T T T T T T T T T 1
13,000 13,500 14,000 14,500 15,000 15,500 16,000 16,500 17 000 17 500 18,000
Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCZ 47CFR15:2008, Clause 15.209 Mode/ConfigfArrg: Ch 26, SdBm
Spec Distance (m): 3 Mod State: a
Measurement Dist {(mj: 1.0 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 21/10/2013 14:28:13
Sample Humbers: 509 (317 Antenna) Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Half-wave Antenna
13GHz-18GHz

82



TRaC Radio Test Report: TRA-014725WUS1a

TRaC EMC Emissions Software - Radiated emissions
Amplitude Jengstyr1 D47 25 meiRE_088.xm|
dBuv
o
B0
50
1 ORI A A AR T Aottt TR M A il Vi AnindFtn
w TS PTIL U I Sy A Y Aty it ™ i w
¥ Ll J) hi
30
20
10
o
A0 T T T T T T 1
18,000 13,000 20,000 21,000 22,000 23,000 24 000 25,000
Frequency (MHz)
Test Location: ENC Ferrite Remote Drive Eg.: Test Host Board
Analyser Type: FSU46 Sample Humbers: S14
Specification: FCC 47CFR15:2008, Clause 15.209 Mode/Config/Arrg: Ch 26, SdBm (ferrites @ hub end
Spec Distance (m): 3 Mod State: a
Measurement Dist (mj: 1 Engineer: Adam Longley
EUT Hames: ETREIS86HR w/ Half Wave intenna Date/Time: 29/10/2013 15:09:53
Sample Humbers: S509 (817 Jobh Humber : 104725
Assessment : Horizontal and Vertical Antenna Polarity
Software Versionm: 1.3.1.0
Copyright ® 2009, TRaC Global Led

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Half-wave Antenna
18GHz-25GHz

83



TRaC Radio Test Report: TRA-014725WUS1a

“RBN 100 kHz Delta 2 [T1 ]

VBN 300 kHz -36.35 dB
Ref O dBm Att 25 dB SNT 5 ms 4_326923077 MHz
c Markgr 1 [T1]]

-21.55 dBr
L 1o 2.4 [ A
- 1
-20
L A N
- / N
40
L A / PP
80
i PP
L y WAL -
(o v A A TV R
I~ —70
- 80
- -0
F1

100 \

Center 2.4814 Gz

Date: 28.FEB.2014 13:49:21

1 MHz/

Span 10 MHz

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Band Edge Compliance

Marker-Delta plot (-8dBm) Chip Antenna

<§§> “ RBN 100 kHz Delta 2 [T1 ]
VBV 300 KHz -38.08 dB
Ref O dBn ALt 25 dB SWT 5 ms 4.278846154 MHz
C Markegr 1 [T1|]
—18.95 dBv
L 10 - 2 _az7aazpazs criz| N
Ve e A
o0 //JW
. \\
L le\/ ”»
-&’“"v W\ o,
\ -
I \/W\\ Mg
a0 w ~
r—70
80
- -0
F1
—-100 ‘
Center 2.4817 GHz 1 MHz/ Span 10 MHz
Date: 28.FEB.2014 12:53:31

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Band Edge Compliance
Marker-Delta plot (-8dBm) Quarter-wave Antenna

84



TRaC Radio Test Report: TRA-014725WUS1a

@ “RBN 100 KHz Delta 2 [T1 ]
VBN 300 kHz -36.76 dB
Ref O dBm Attt 25 dB SNT 5 ms 4.423076923 MHz
c Varkér 1 [T1[]
-14.91 dBr
L 1o o 2 _azaazvozz c-z| N

2
3

100 ‘
Center 2.4813 GHz 1 MHz/ Span 10 MHz

Date: 28.FEB.2014 13:31:52

Radiated Transmitter Emissions Channel 26 2480MHz (15.209) Band Edge Compliance
Marker-Delta plot (-8dBm) Half-wave Antenna

85



TRaC Radio Test Report: TRA-014725WUS1a

@ “RBN 100 KHz Delta 2 [T1 ]
VBN 300 kHz —45.98 B
Ref —20 dBm “Att O dB SIT 5 ms 9.439102564 Mz
— Marker 1 [T1]]
~39.36 dBr
L 2.4 [ A
[ .
m ='A' . ¥
Zf“ M“\
- \\
. Wf”“
L \U/WLXWMr -
\u[ﬂ/ 2
WWWMM
-0
[ —100
F-110
F2
[ 10 \
Center 2.4791 GHz 1 MHz/ Span 10 MHz

Date: 29.JAN.2014 13:56:20

Radiated Transmitter Emissions Channel 25 2475MHz (15.209) Band Edge Compliance
Marker-Delta plot (7dBm) Chip Antenna

@ “RBN 100 KHz Delta 2 [T1 ]
VBNV 300 kHz -50.12 dB
Ref 20 dBm “Att 25 dB SNT 5 ms 9.439102564 MHz

x Markegr 1 [T1|]

—2.74 dBr
2 _azaasgalo ceiz| N

1R
VIEN

;Zlﬁ/\r’ \mm\ﬂ

Center 2.4792 Gz 1 MHz/ Span 10 MHz

Date: 12.FEB.2014 15:01:24

Radiated Transmitter Emissions Channel 25 2475MHz (15.209) Band Edge Compliance
Marker-Delta plot (7dBm) Quarter-wave Antenna

86



TRaC Radio Test Report: TRA-014725WUS1a

@ “RBN 100 KHz Delta 2 [T2 ]
VBN 300 kHz —49.07 B
Ref -30 dBm AALt O dB SNT 5 ms 9.423076923 MHz
130 varkér 1 [12[]
—35_B1 dBr
BV, \ 2_azaano [ 4|
-850
2 B
VIEN - _eo w\
- .nr\v\’W
L /M\\ PtV
-0 v \\JI/JW\ 2
MM\VMQH
-0
100
F-110
120
F2
130
Center 2.4793 GHz 1 Miz/ Span 10 MHz

Date: 29.JAN.2014 13:13:08

Radiated Transmitter Emissions Channel 25 2475MHz (15.209) Band Edge Compliance
Marker-Delta plot (7dBm) Half-wave Antenna

87



TRaC Radio Test Report: TRA-014725WUS1a

@ “RBN 200 KHz Delta 2 [T1 ]
VBN 500 kHz -51.74 dB
Ref 20 dBn *Att 25 dB SNT 2.5 ms 14583333333 MHz
o varkér |1 T[]
-3.09 dBr
LG 2 lasausiona crz|IIN
1 Bd
m B\ - a
(O]
__AJ[\/ \/\(
e W
s 0] %4 v W 2
WWAW\JWWLW
-0
F—7a
2
-&0 |
Certter 2.477 GHz 2 \Hz/ Span 20 MHz
Date: 12.FEB.2014 16:11:17

Radiated Transmitter Emissions Channel 24 2470MHz (15.209) Band Edge Compliance
Marker-Delta plot (8dBm) Chip Antenna

@ “ RBN 200 kHz Delta 2 [T1 ]
VBN 500 kHz -54.79 dB
Ref 20 dBm “Att 25 dB SNT 2.5 ms 14_615384615 Mz
x Marker (1 [T1|]
|54 dBr
mac 2 lasodatada crz| N
1 B4 1
e | )
C v
10
iV =
- Y
L \/\L\{/”\ 4
-850 7 v
W”‘LNW«"\W
- -0
-7
2
-0 |
Certer 2.477 GHz 2 MHz/ Span 20 MHz
Date: 12_FEB.2014 16:20:13

Radiated Transmitter Emissions Channel 24 2470MHz (15.209) Band Edge Compliance
Marker-Delta plot (8dBm) Quarter-wave Antenna

88



TRaC Radio Test Report: TRA-014725WUS1a

@ “RBN 100 KHz Delta 2 [T1 ]
VBN 300 kHz -55.90 dB
Ref 20 dBn At 25 dB SANT 10 ms 14_615384615 MHz
o varkér 1[rm[y
.73 dBr
LG 2 446 b1 iz | IN
1 Bd 1
= Y

-0
m—7a
2
-0 ‘
Center 2.47645 GHz 2 MHz/ Span 20 MHz

Date: 12.FEB.2014 15:40:38

Radiated Transmitter Emissions Channel 24 2470MHz (15.209) Band Edge Compliance
Marker-Delta plot (8dBm) Half-wave Antenna

89



TRaC Radio Test Report: TRA-014725WUS1a

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).

PwnE

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. SO1

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 Ltd 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
S06 ETRX3586 Module with Chip Antenna DoM : 130926
S09 ETRX3586HR Module with Antenna Port DoM : 130926
S17 Half-wave Antenna (with SMA connector) None

S21 Quarter-wave Antenna (with SMA connector) None

The following samples of the apparatus were submitted by the client as support equipment (SE)

Sample No. Description Identification
S14 Telegesis Host Board R303
S15 Mini-USB cable None

The following equipment was supplied by TRaC and used as support equipment (SE)

Sample No. Description Identification
- Belkin Powered USB Hub F5U234 Rev 3
- Dell Laptop -
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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: Transmit

The Following EUT settings were entered via Telegesis
Terminal:

Settxpowmode 1 0

Settxpower 8 (level 7 was used on channel 25)

All tests, except as described below (level -8 was used on channel 26)
Settxdelay 1

Settxlength 7f

Setchannel (11/19/ 24/ 25/ 26 were used)

Tx 0

Test Description of Operating Mode: Transmit

The Following EUT settings were entered via Telegesis
Terminal:
Settxpowmode 1 0
Conducted Spurious Emissions Settxpower 8 (level 7 was used on channel 25)

(level -8 was used on channel 26)
Setchannel (11/19/24 /25 /26 were used)

TxStream
Test Description of Operating Mode: Receive/Standby mode
Receiver Spurious Emissions EUT powered and not transmitting
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C3) EUT Configuration Information.
The EUT was submitted for testing in one single possible configuration.

Three antennas were supplied and were used for radiated testing.
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C4) List of EUT Ports

The tables below describe the termination of EUT ports:

Sample
Tests
digital circuitry

:S14
: Radiated Electric Field Emissions Restricted band 15.209 (15.205) and 15.109

Port Description of Cable Attached I(Eeﬁglti Equipment Connected
Module under test
Module None - (S06 / S09)
Mini USB Mini USB lead 1m Powered USB Hub
Sample :S14
Tests : RF Antenna Port Conducted Spurious Emissions, 6dB Bandwidth, Power

Spectral Density and Conducted Fundamental Carrier Power

Port Description of Cable Attached I%ﬁzlti Equipment Connected
Module under test
Module None - (S06 / S09)
Mini USB Mini USB lead Im Dell Laptop
Sample 1 S09
Tests : Radiated Electric Field Emissions Restricted band 15.209 (15.205) and 15.109

digital circuitry

Port Description of Cable Attached I%izlti Equipment Connected
Module None - S14
Antenna Port Coax UFL to SMA cable 10cm Antenna (S17 / S21)

Sample 1 S09

Tests

Spectral Density and Conducted Fundamental Carrier Power

. RF Antenna Port Conducted Spurious Emissions, 6dB Bandwidth, Power

Port Description of Cable Attached I%ﬁzlti Equipment Connected
Module None - S14
Antenna Port Coax UFL to SMA cable 10cm Antenna (S17 / S21)

S06 was fitted with a Chip antenna and had no other connections when fitted into S14.
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C5 Details of Equipment Used

For Radiated Measurements:

TRAC
REF/RFG Type Description Manufacturer Date Calibrated.
No.

REF886 ATS Ferrite Lined Chamber TRaC 10/05/13
095 Biconical Antenna EMCO 09/05/13
191 Log Periodic Antenna EMCO 09/05/13

RFG682 HLO50 GHz Log Periodic Antenna Rhode & Schwarz 16/07/13

RFG629 Horn Antenna Q-Par 19/09/13

REF927 310 Pre-Amp (9kHz — 1GH?2) Sonoma 15/09/11

REF913 8449B Pre-Amp (1 — 26.5GHz) Agilent 31/01/13

RFG452 SMA RF coaxial cable 03/07/13

REF881 N-Type RF coaxial cable 01/07/13

REF882 N-Type RF coaxial cable 01/07/13

REF884 N-Type RF coaxial cable 01/07/13

REF885 N-Type RF coaxial cable 01/07/13

RFG832 K-Type RF coaxial cable Teleydyne 04/07/13

RFG919 K-Type RF coaxial cable Teleydyne 04/07/13

REF837 E4440A Spectrum Analyser Agilent 10/05/13

For Conducted Measurements

TRAC
REF/RFG Type Description Manufacturer Date Calibrated.
No.
REF909 FSU Spectrum Analyser Rhode & Schwarz 30/02/13
REF837 E4440A Spectrum Analyser Agilent 10/05/13
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Appendix D: Additional Information

The following antenna data sheets were provided.
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antenova’

M2 m

Rufa 2.4 GHz SMD Antenna

Part No. A5839 / A5887 Product Specification

-

* & & & & 8 B

2

Features

Designed for 2.4 GHz applications: Bluetooth®, Wi-Fi® (802.11b/g). ZigBee®, etc.
Easy to integrate

Low profile design for use with no ground beneath the antenna

High efficiency

Light weight

Intended for SMD mounting

Supplied in tape on reel

Description

Rufa is intended for use with all 2.4 GHz applications. The antenna uses a ground plane in
order to radiate efficiently, but this ground plane must not extend underneath the antenna
itself.

The antenna is available in two versions with the feed locations on the right or left hand
side of the antenna.

3 Applications

Mobile phones
PDAs

PNDs
Headsets
PMPs / MP3s
Laptops
PC-Cards
Sensors

Antennas for Wireless M2M Applications
;

Product Specification AE020157-0
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

4 Part numbers

Rufa Left: A5839 Rufa Right: A5887

antenova:  acgg7 e

e Ass3g antenova
YYWW

YYWW

5 General data

Product name Rufa 2.4 GHz
Part Number 25839 (Lel)

A5887T (Right)
Frequency 24 -25GHz
Polarization Linear
Operating temperature -40°C to +85 °C
Impedance with matching 500
Weight 01g
Antenna type SMD
Dimensions 128 x 3.9 x 1.1 [mm]

6 Electrical characteristics

Typical performance Conditions
Peak gain 21dBi
Average gain -1.2 dBi All data measured on Antenova's reference boards,
Average efficiency 75% part numbers A5839-U1 and A5887-U1
Maximum Return Loss -11 dB Data given for the 2.4 — 2 5 GHz frequency range
Maximum VSWR 1.8:1
Antennas for Wireless M2M Applications
2
Product Specification AE020157-0
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

7 Electrical performance

7-1 Return Loss

o [481
- ...-/.,—f" i
30 v
-40 - - - ['-'IH;_
7-2 VSWR
2 \\‘ Tf(',
Antennas for Wireless M2M Applications

3
Product Specification AE020157-0
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

7-3 Antenna patterns

- -
&

i dbh

-
e

XY plane ZY plane XZ plane

Patterns show combined polarisations
measured on reference board A5839-U1

Antennas for Wireless M2M Applications

4
Product Specification AE020157-0
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

8 Antenna dimensions

Rufa Left Rufa Right

YY®rear
Wtk Mo,

MMAL
BEBSY O

Ve aar
Wifiveiagk Mo,

GE"\'E UsUE

usjue
[ ]
1

e

SBAC
=
[ |

5
o 8
=
==

|
|
E
!
=
|
E

L w H
Length Width Height

128x02 ] 3902 1102

Dimensions in mm

9 Antenna footprint

Rufa Left (Part No: A5839) Rufa Right (Part No: A5887)

* CAD files of the antenna footprint are available from Antenova M2M on request.

Please contact sales{@antenova-m2m.com for further details.

I S K J N L o}

10201120201 81201 37201 1220124201 |05201
Dimensions in mm

Antennas for Wireless M2M Applications
5

Product Specification AE020157-O
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

10 Electrical interface

10-1 Transmission lines
¢ All transmission lines should be designed to have a characteristic impedance of 50 Q

¢ The length of the transmission lines should be kept to a minimum

¢ Any other parts of the RF system like transceivers, power amplifiers, etc, should also be
designed to have an impedance of 50 O

Once the material for the PCB has been chosen (PCB thickness and dielectric constant), a
coplanar transmission line can easily be designed using any of the commercial software
packages for transmission line design. For the chosen PCB thickness, copper thickness and
substrate dielectric constant, the program will calculate the appropriate transmission line width
and gaps on either side of the track so the characteristic impedance of the coplanar

transmission line is 50 Q.

10-2 Matching circuit

The antenna requires a matching circuit that must be optimized for each customer’s product.
The matching circuit will require up to three components and the following pad layout should be
designed into the device so the correct circuit can be installed:

DA0Z Companents deperding on layout

ose w Arienna
Feed pod

o

P ———
Ground pad
| T f

)
I:I Copperaran |

%]
=]

Ground plane fres

The antenna feed pad and the antenna ground pad are indicated in the drawing above.
Additional pads are for mechanical attachment only and should not be grounded.

Antennas for Wireless M2M Applications

6
Product Specification AE020157-0
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

In addition to the matching circuit, a separate DC blocking capacitor will also be required
between the radio and the antenna matching circuit.

Note: The component values for the matching circuit will vary depending on the size of
the PCB and surrounding components. The impedance of the antenna should be measured
before selecting suitable matching components. Antenova M2M offers this service on request.
Contact sales@antenova-m2m.com for further information.

10-3 Antenna placement

Antenova M2M strongly recommends placing the antenna near the edge of the board.
Maximum antenna performance is achieved by placing the antenna towards one of the corners
of the PCB and with the feed point of the antenna as close to same comer of the PCB as
possible.

Additional ground and components near the antenna should be at a distance of at least 2 mm.
Where possible the antenna should be clear of ground from both sides, although the antenna
can work well with a minimum clearance of D = 2 mm as shown in the drawing above.

Antennas for Wireless M2M Applications

7
Product Specification AE020157-0
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

10-4 Reference boards

The reference boards have been designed for evaluation purposes of Rufa 2.4 GHz and they
include a SMA female connector

Rufa Left Rufa Right
=] | [ (=)
- . B O e
o Ko o Qo o] Q Qo o Q H_:_ Q
T
(=)L A= (=} |L}ie]
Q o Q o o Q =] Q Q =]
[s] o
[+] o [+] ] O ] o o [+] o
Q
[+]
o
—
e o
n
[+]
[+] o ] o] o o] o o
antenovam Bantenovam
Rufa Left Ref, Board Rufa Right Ref, Board
o bt AsB3g-U1 a4 e g 2 AGBE7-U1 o °e
Q o ] o] Q (=] s} ]
AN-1-05434 AN-1-0556-1
(=] o o [*] [*] o

21.00

Dimensions in mm
To order a reference board contact sales@antenova-m2m.com.

Antennas for Wireless M2M Applications
8
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

11 Soldering

This antenna is suitable for lead free soldering.

The reflow profile should be adjusted to suit the device, oven and solder paste, while
observing the following conditions:
- The maximum temperature should not exceed 240 °C
- However for lead free soldering, a maximum temperature of 255 °C for no more than
20 seconds is permitted.
- The antenna should not be exposed to temperatures exceeding 120 °C more than 3
times during the soldering process.

Re-Flow Condition for PCBE

Temperaiure ("c)

255 +H-0"c

Pretizaiing
450 #L3%
150 +1-3°c

2 Min 30 sec 20 sBC

12 Hazardous material regulation conformance

The antenna has been tested to conform to RoHS requirements. A certificate of
conformance is available from Antenova’'s website.

Antennas for Wireless M2M Applications
2

Product Specification AE020157-0
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

13 Packaging

13-1 Optimal storage conditions for packaged reels

Temperature -10°C to 40°C

Humidity Less than 75% RH

Shelf Life 18 Months

Storage place Away from corrosive gas and direct sunlight

Note: Storage of open reels of antennas is not recommended due to possible oxidization of pads
on antennas. If short term storage is necessary, then it is highly recommended that the bag
containing the antenna reel is re-sealed and stored in like storage conditions as in above table.

Antennas for Wireless M2M Applications

Product Specification AED20157-0
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

13-2 Tape characteristics

Rufa Left
[Part Number: A5839]
=T
DIA.DO —= P2 —Po~ ~=—ho €
\ _ i R - o . ] . L
' N N ... . f
] ] - |- = ] " - | 1
| 1
= =Ko —P1- DIA. D1 Direction of feed -
.H .H
3 3
E 2
& ] 0
e L
w F E1 PO P1 P2 AD BO KO i Do D1
24202 | 115200 | 175201 | 4204 g=0.1 2z01 | 43x01 | 131200 | 142001 [032005] Min15 Min 1.5
Dimensions in mm
Quantity Leading Space | Trailing Space
1000 pes / resl 50 b:zlkd:::enna a7 bI:g:;:rnS:enna

Antennas for Wireless M2M Applications
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

Rufa Right
[Part Number: A5887]
-=T
DIA.DO - — P2 ~Po— -=-A0 TE1
1 4 I
' ! P B 8 ¥ ¥ B T
! /g i ] I 4
\ 1
== Ko -P1- DiA. D1 Direction of feed —_
- | .
Bl | &
s as (@)
HEE
= =
m o
W F E1 PO P1 p2 AD BO Ko T Do D1
2402 11501 ] 1.75x0.1 4+01 BxDA 2z041 4301 13.12041 1401 0.2:005 Min 1.5 Min 1.5

Dimensions in mm

Quantity Leading Space | Trailing Space

1000 pes / reel 50 blank antenna 37 blank antenna
pes holders holders

Antennas for Wireless M2M Applications
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13-3 Reel dimensions

W=

13-4 Box dimensions

Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

. Reel Hub Shaft
i “;,::.;h Diameter | Diameter | Diameter
T (D) (H) (C)
! 180 mm 60 mm .

24 mm ) 27 13 mm
Width Breadth Thickness
(W) (B) (H)
203 mm 186 mm 40 mm

13-5 Bag properties

Reels are supplied in protective plastic packaging

13-6 Reel label information

Rufa Left

®
antenova  antenova Ltd

Far Field House, Albert Road,
Stow-cum=Quy, Cambridge, UK, CB259AR

Dascription: Rufa Left

Part Number: AS839

Qty: 1000 Pieces

Date Code:

Manufacturers code number:

L 90,00

Antennas for Wireless M2M Applications

Rufa Right

®
antenova  antenova Ltd

Far Field House, Albert Road,
Stow-cum-Quy, Cambridge, UK, CB258AR

50,00
60,00

Description: Rufa Right

Part Number: AS887

Qty: 1000 Pieces

Date Code:

Manufacturers code number:

- 90.00 -

Dimensions in mm

13
Product Specification AE020157-O
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Rufa 2.4 GHz SMD Antenna
Part No. A5839 / A5887

antenova

M2 m

www.antenova-m2m.com

Antenova Ltd. Antenova Ltd. Antenova Asia Ltd.
Far Field House Rogers Business Park 4F, No. 324, Sec. 1, Nei-Hu Road
Albert Road 2541 Technology Drive Suite 403 Nei-Hu District
Stow-cum-Quy Elgin, IL 60124 Taipei 11493
Cambridge Taiwan, ROC
CB25 9AR
+44 1223 810600 +1 (847) 551 9710 +886 (0) 2 8797 8630
+44 1223 810650 +1 (847) 551 9719 +886 (0) 2 8797 6890
sales@antenova-m2m.com sales@antenova-m2m.com sales@antenova-m2m.com

Copyright® 2013Antenova Ltd. All Rights Reserved. Antenova®, Antenova M2M, gigaNOVA®, and the
Antenova and Antenova M2M logos are trademarks and/or registered trademarks of Antenova Ltd. Any other
names and/or trademarks belong to their respective companies.

The matenals provided herein are believed to be reliable and correct at the time of print. Antenova does not
warrant the accuracy or completeness of the information, text, graphics or other items contained within these
information. Antenova further assumes no responsibility for the use of this information, and all such
information shall be entirely at the user's risk.

:‘\'F'.". "'- ‘, @

UKAS

LY
NARCAG EWENT

026

Certificate No: 4598

Antennas for Wireless M2M Applications
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Product Specification

BT-Stubby

2.4 GHz 1/4 Wave
Stubby Antenna

Features
1/4 Wave Stubby Antenna
Straight SMA Connector
Groundplane Dependent
Ideal for fixed and mobile devices

Radiating element 1/4 Wave Helical

Frequency range 2.4-25GHz

Peak gain 0dBi

Polarisation Linear

Return Loss -14dB

Impedance 50 Ohm

Cable / Connector SMA-Male

Dimenslons 33 ¥8.3 mm (max)

FBTS35024-SM-ST | BT-Stubby with SMA-Male ST Connector

specifications subjectto change without notice.

5 Little Balmer Tel: +44 (01280 824055
Buckingham Industrial Park Fax: +44 (0)1280 817179
Buckingham Email: sales@ead-ltd.com
MK181TF Web:  www.ead-ltd.com
UK
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2.4 GHz Stubby ST Antenna

W&, Pdsssuremeant Data

b,
oE_stubbey =m_st (270472008 14:32:12)

oo

519 Lno wmontodes

At Frea: 7 G0N Gz o Frenr 2 GO0 G HT

-3
838 | SM4 Male
spectiications subject to change without notice.
5 Little Balmer Tel: +44 (0)1280 824055
Buckingham Industrial Park Fax: +44 (0)1280 817179
Buckingham Email: sales@ead-td.com
MK181TF Web:  www.ead-ltd.com

UK
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{1 3e K2k AP Antenna

B

I

Model

CJ-2400-6603

TEHAREH  Main Technical Specifications

3 5 i [H Frequency 2400-2500MHz
B LE VSWR =1.5

i Gain é 2.0 dBi
AL Polarization Type Vertical
I E Rated power 50w

4 A PH AL Input Impedance 500

FE LA Connector Type SMA male

FE RGT Dimensions 105138 (mm)
5E Weight 10. 4g

(IR Bh 3

1 Active ChfTrace 2 Response 3 Stimulus 4 Mhkrfanalysis S Instr State

Trl 511 Log Mag 5.000dB/ Ref -10.00dE [F1)

1500 5 Zraaoon GHz -20.,229 d& |
10.00 | 2 2.4500000 GHz -27.489 dB
>3 2,5000000 GHz -15,509 dB
£ .Q00
0. 000
-5.000
il
-10.00 H 3 ol
=1%.00
=20.00
-2£.00 1
-30.00 :
-35.00 - =
PIOE 11 smith (G+jB) Scale 1.000U [F1] Tr3 511 SWR 500.0m/ Ref 1.320 [F1]
1 z. 4nooooom -134.25 s 4,420 "l 2.4000000 GHz 1.Z158
2 2.4500 GHz 21,659 m3. 585.73 us 3.920 | % 2.4500000 GHz 1.0882
»3 2. an,u 00 GHz 26.541 mS 3 3212 ms 3, 2.5000000 GHz 1.4030
420 [\
2.920 | %
z.420 | N 3
1.920 W S =
2 -
1.420 | LN i
. ~
r azo,0m | ’%\“ﬂ:
/ 2
AN ’ 420,0m |
=, s
. e -50.00m |
T -
AT A -£20,0m = A
1 Start 2.2 GHz IFEW 70 kHz

StateO4

StateDs

Stateln

Stated7

StateDs

Autorec

UserPres

File Dialog. ..
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E B

SMA-Male

U@ 3

MECHANICAL

Antenna Cover:Fl

Antenna Base:PC UL94V-0
ELECTRICAL

FRQUENECY : 2. 4GHZ

Connector:SMA-Male

Color:Black
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2400.000MHz E1

2400.000MHz E2

2450.000MHz

2500.000MHz -
0.2

4 i ”, ; 300
g2 IS5 18.00 \—

(

-7.8

-11.1

-14.3
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Appendix E: Photographs and Figures

The following photographs are included to support this assessment:

ogrwNE

Radiated test set-up Chip Antenna — Wide view

Radiated test set-up Chip Antenna — Close view
Radiated test set-up Quarter-wave Antenna — Wide view
Radiated test set-up Quarter-wave Antenna — Close view
Radiated test set-up Half-wave Antenna — Wide view
Radiated test set-up Half-wave Antenna — Close view
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Photograph 1
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Photograph 2
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Photograph 3
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Photograph 4
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Photograph 5
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Photograph 6
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Appendix F: MPE Calculation
OET Bulletin No. 65, Supplement C 01-01

47 CFR §81.1307 and 2.1091

2.1091 Radio frequency radiation exposure evaluation: mobile devices.

For purposes of these requirements mobile devices are defined by the FCC as transmitters
designed to be used in other than fixed locations and to generally be used in such a way that a
separation distance of at least 20 centimetres is normally maintained between radiating structures
and the body of the user or nearby persons. These devices are normally evaluated for exposure
potential with relation to the MPE limits. As the 20cm separation specified under FCC rules may
not be achievable under normal operation of the EUT, an RF exposure calculation is needed to
show the minimum distance required to be less than 1mW/cm? power density limit, as required
under FCC rules.

Prediction of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Edition 97-01

S =LRE) re - arranged R = ,/ﬂ
4R Sarx

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

where:

Note:

The EIRP measurement was performed using the peak conducted power measurement in
conjunction with the maximum declared antenna gain.

Result
':Prr:(;jl;(::]%r; Maximum EIRP Power density I2imit Distance (R) Cnl;?\?vl;gri% to be less than
(MH2) (mw) (S) (mW/cm®) (cm)
2405 7.09 1 0.75
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