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SECTION 1

REPORT SUMMARY

FCC Testing of the
Sharp CDMA SHL21 Dual Band CDMA (BCO and BC6) and Tri Band GSM (900, 1800 and 1900
MHZz) and Dual Band UMTS (FDD | and V) and Dual Band LTE (B11 and B18) Multi Mode
Cellular Phone with Bluetooth, WLAN, NFC (FeliCa) and GPS
In accordance with FCC CFR 47 Part 15E
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1.1

COMMERCIAL-IN-CONFIDENCE

INTRODUCTION

The information contained in this report is intended to show verification of the FCC Testing of
the Sharp CDMA SHL21 Dual Band CDMA (BCO and BC6) and Tri Band GSM (900, 1800 and
1900 MHz) and Dual Band UMTS (FDD | and V) and Dual Band LTE (B11 and B18) Multi Mode
Cellular Phone with Bluetooth, WLAN, NFC (FeliCa) and GPS to the requirements of FCC CFR

47 Part 15E.

Objective

Manufacturer
Model Number(s)

Serial Number(s)

Number of Samples Tested
Test Specification/Issue/Date

Incoming Release
Date

Disposal
Reference Number
Date

Order Number
Date

Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

Document 75918726 Report 14 Issue 2

To perform FCC Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for
the series of tests carried out.

Sharp Corporation
CDMA SHL21

IMEI 004401114094770
IMEI 004401114094523
IMEI 004401114094804

3
FCC CFR 47 Part 15E (2011)

Application Form
30 July 2012

Held Pending Disposal
Not Applicable
Not Applicable

9290
03 August 2012

27 August 2012
18 September 2012

G Lawler
B Airs
S Bennett

FCC 06-96: 2006; FCC Public Notice DA 02-2138: 2002;
UKAS M3003: Edition 2: 2007; ETSI TR 100 028: 2001
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1.2 BRIEF SUMMARY OF RESULTS

A brief summary of the tests carried out in accordance with FCC CFR 47 Part 15E is shown below.

COMMERCIAL-IN-CONFIDENCE

Section Spec Clause Test Description Result Comments/Base Standard
802.11(a)

2.1 15.207 AC Line Conducted Emissions Pass
2.2 15.407 (8)(1)(2)(3) Power Limits Pass
2.3 15.407 (b)(1)(2)(3)(4)(6)(7) Undesirable Emission Limits Pass
2.4 2.1055 and 15.407 (g) Frequency Stability Pass
2.5 15.407 (a) 26 dB Bandwidth Pass
2.6 15.407 (a)(5) Peak Power Spectral Density Pass
2.7 15.407 (a)(6) Ratio of the Peak Excursion of the Modulation Envelope Pass
802.11(n) - 5 GHz, 20 MHz BW

2.2 15.407 (a)(1)(2)(3) Power Limits Pass
2.3 15.407 (b)(1)(2)(3)(4)(6)(7) Undesirable Emission Limits Pass
2.4 2.1055 and 15.407 (9) Frequency Stability Pass
2.5 15.407 (a) 26 dB Bandwidth Pass
2.6 15.407 (a)(5) Peak Power Spectral Density Pass
2.7 15.407 (a)(6) Ratio of the Peak Excursion of the Modulation Envelope Pass

Document 75918726 Report 14 Issue 2
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Section Spec Clause Test Description Result Comments/Base Standard
802.11(n) - 5 GHz, 40 MHz BW

2.2 15.407 (8)(1)(2)(3) Power Limits Pass

2.3 15.407 (b)(1)(2)(3)(4)(6)(7) Undesirable Emission Limits Pass

2.4 2.1055 and 15.407 (g) Frequency Stability Pass

2.5 15.407 (a) 26 dB Bandwidth Pass

2.6 15.407 (a)(5) Peak Power Spectral Density Pass

2.7 15.407 (a)(6) Ratio of the Peak Excursion of the Modulation Envelope Pass

Document 75918726 Report 14 Issue 2

COMMERCIAL-IN-CONFIDENCE

Page 6 of 250



COMMERCIAL-IN-CONFIDENCE

1.3 APPLICATION FORM
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1.4 PRODUCT INFORMATION

14.1 Technical Description
The Equipment Under Test (EUT) was a Sharp CDMA SHL21 Dual Band CDMA (BCO and
BC6) and Tri Band GSM (900, 1800 and 1900 MHz) and Dual Band UMTS (FDD | and V) and

Dual Band LTE (B11 and B18) Multi Mode Cellular Phone with Bluetooth, WLAN, NFC (FeliCa)
and GPS. A full technical description can be found in the manufacturer’'s documentation.

15 TEST CONDITIONS
For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure.
The EUT was powered from a 4.0 V DC supply.

FCC Accreditation
90987 Octagon House, Fareham Test Laboratory

1.6 DEVIATIONS FROM THE STANDARD

No deviations from the applicable test standard or test plan were made during testing.

1.7 MODIFICATION RECORD

Modification 0 — No modifications were made to the test sample during testing.
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SECTION 2

TEST DETAILS

FCC Testing of the
Sharp Communication Compliance Ltd CDMA SHL21
In accordance with FCC CFR 47 Part 15E
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2.1 AC LINE CONDUCTED EMISSIONS

211 Specification Reference
FCC CFR 47 Part 15E, Clause 15.207

2.1.2 Equipment Under Test and Modification State
CDMA SHL21 S/N: IMEI 004401114094770 — Modification State O

2.1.3 Date of Test
18 September 2012

2.1.4 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.

2.15 Test Procedure
The EUT is set up on a test table 800mm above a horizontal ground plane. A vertical ground
plane is also required and is placed 400mm from the EUT. Where a EUT is floor standing it will
be stood on but insulated from the ground plane by up to 12mm.
The EUT is powered through a Line Impedance Stabilisation Network (LISN) which is bonded to
the ground plane. The EUT is located so that the distance between the EUT and the LISN is no
less than 800mm. Where possible the cable between the mains input of the EUT and the LISN
is 1m. Where this is not possible the cable is non inductively bundled with the bundle not
exceeding 400mm in length.
A preliminary profile of the Conducted Emissions is obtained over the frequency range 150kHz
to 30MHz. Any points of interest are noted for formal measurements.
During formal measurements, the measuring receiver is tuned to the emission of interest where
Quasi — Peak and Average measurements are performed in a 9kHz Video and Resolution
Bandwidth.

2.1.6 Environmental Conditions
Ambient Temperature 19.3°C
Relative Humidity 40.0%
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2.1.7 Test Results

802.11(a)
Live Line
100 __Conducted Emissions
%
80
70
|
60
~_|
50
40
) e 'ﬂ
30 ® -
°® " S
20
2 10
S
E FCC Pt|15B Class B QP Seg 15.10f
% 0[FCCPt|15B Class B AV Sed 15.10
150k M 10M 30M
Frequency (Hz)
Frequency QP Level QP Limit QP Margin AV Level AV Limit AV Margin
(MHz) (dBuv) (dBuv) (dBuv) (dBpv) (dBuv) (dBpv)
0.150 56.3 66.0 -9.7 36.8 56.0 -19.2
0.201 50.6 63.6 -12.9 314 53.6 -22.2
1.102 36.7 56.0 -19.3 26.8 46.0 -19.2
2.134 35.9 56.0 -20.1 26.6 46.0 -19.4
2.219 36.5 56.0 -19.5 27.6 46.0 -18.4
2.346 38.2 56.0 -17.8 294 46.0 -16.6
2.368 38.2 56.0 -17.8 29.2 46.0 -16.8
2.440 38.3 56.0 -17.7 28.7 46.0 -17.3
2.558 38.8 56.0 -17.2 28.9 46.0 -17.1
2.615 374 56.0 -18.6 25.9 46.0 -20.1
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Neutral Line
100 __Conducted Emissions
90
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3 0[FCCPt|15B Class § AV Sed 15.10
150k M 10M 30M
Frequency (Hz)
Frequency QP Level QP Limit QP Margin AV Level AV Limit AV Margin
(MHz) (dBuv) (dBpv) (dBpv) (dBuv) (dBuv) (dBuv)
0.153 59.2 65.8 -6.7 38.0 55.8 -17.8
0.202 51.9 63.5 -11.7 311 53.5 -22.5
0.251 44.3 61.7 -17.4 24.5 51.7 -27.2
0.307 41.2 60.1 -18.8 23.7 50.1 -26.4
2.382 35.7 56.0 -20.3 26.4 46.0 -19.6
2.440 34.5 56.0 -215 26.2 46.0 -19.8
2.606 35.5 56.0 -20.5 26.0 46.0 -20.0
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2.2 POWER LIMITS

221 Specification Reference
FCC CFR 47 Part 15E, Clause 15.407 (a)(1)(2)(3)

222 Equipment Under Test and Modification State
CDMA SHL21 S/N: IMEI 004401114094523 — Modification State 0
CDMA SHL21 S/N: IMEI 004401114094770 — Modification State O

2.2.3 Date of Test
27 August 2012, 30 August 2012, 31 August 2012 & 5 September 2012

2.2.4 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.

2.2.5 Test Procedure
For conducted power, the EUT was transmitted at maximum power via a cable and attenuator
to the Spectrum Analyser. The Analyser settings were adjusted to display the resultant trace on
screen and a resolution bandwidth and video bandwidth of 1 MHz were used to perform the
measurement.
For radiated power, the EUT was transmitted at maximum power level. The signal was
observed on the Spectrum Analyser using a Double Ridge Guide antenna at 3 metres from the
EUT. The signal was maximised by rotating the EUT 360° and a height search of the
measuring antenna. A substitution was then performed using a substitution antenna and signal
generator.
This level was maximised by adjusting the height of the measuring antenna once more. The
level from the signal generator was then adjusted to achieve the same raw result as with the
EUT. This level was then corrected to account for cable loss and antenna factor. A calculation
was then performed to obtain the final figure.
In both cases a Peak Power Analyser was then used to obtain a correction factor for the
wideband signal and in terms of an rms-equivalent voltage.

2.2.6 Environmental Conditions
Ambient Temperature 19.2 - 25.8°C
Relative Humidity 26.9 - 57.0%
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2.2.7 Test Results

802.11(a)

Radiated

Frequency Band 1

5180 MHz
EIRP (dBm) EIRP (mW)
18.03 63.53
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5200 MHz
EIRP (dBm) EIRP (mW)
17.38 54.70
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5240 MHz
EIRP (dBm) EIRP (mW)
17.78 59.98
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Radiated

Frequency Band 2

5260 MHz
EIRP (dBm) EIRP (mW)
16.87 48.64
Document 75918726 Report 14 Issue 2 Page 19 of 250

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

5300 MHz
EIRP (dBm) EIRP (mW)
17.41 55.08
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5320 MHz
EIRP (dBm) EIRP (mW)
18.26 66.99
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Radiated

Frequency Band 3

5500 MHz
EIRP (dBm) EIRP (mW)
15.63 35.56
Document 75918726 Report 14 Issue 2 Page 22 of 250

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

5600 MHz
EIRP (dBm) EIRP (mW)
15.72 37.33
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5700 MHz
EIRP (dBm) EIRP (mW)
15.43 34.91

Limit for Radiated

Frequency Band (MHz) FCC Limit IC Limit

5150 to 5250 Lesser of 200 mW or 10 dBm + 10 log B Lesser of 200 mW or 10 dBm + 10 log B
5250 to 5350 Lesser of 1 Wor 17 dBm + 10 log B Lesser of 1 Wor 17 dBm + 10 log B
5470 to 5725 Lesser of 1 W or 17 dBm + 10 log B Lesser of 1 W or 17 dBm + 10 log B
5725 to 5825 Lesser of 4 W or 23 dBm + 10 log B Lesser of 4 W or 23 dBm + 10 log B

Note: For FCC limit, “B” = 26 dB Bandwidth. For IC limit “B” = 99% Occupied Bandwidth.
For FCC only — It is acceptable to have an antenna with up to 6 dBi gain, without
reducing the conducted output power.
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Conducted

Frequency Band 1

5180 MHz
EIRP (dBm) EIRP (mW)
12.19 16.557
5200 MHz
EIRP (dBm) EIRP (mW)
12.22 16.672
5240 MHz
EIRP (dBm) EIRP (mW)
12.18 16.519

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.
This data rate was 12 Mbps.

Conducted

Frequency Band 2

5260 MHz
EIRP (dBm) EIRP (mW)
12.12 16.293
5300 MHz
EIRP (dBm) EIRP (mW)
11.27 13.396
5320 MHz
EIRP (dBm) EIRP (mW)
10.72 11.802

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.
This data rate was 12 Mbps.
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Conducted

Frequency Band 3

5500 MHz
EIRP (dBm) EIRP (mW)
11.92 15.559
5600 MHz
EIRP (dBm) EIRP (mW)
11.80 15.135
5700 MHz
EIRP (dBm) EIRP (mW)
11.57 14.355

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.
This data rate was 12 Mbps.

Limit for Conducted

Frequency Band (MHz) FCC Limit IC Limit

5150 to 5250 Lesser of 50 mW or 4 dBm + 10 log B

5250 to 5350 Lesser of 250 mW or 11 dBm + 10 log B Lesser of 250 mW or 11 dBm + 10 log B
5470 to 5725 Lesser of 250 mW or 11 dBm + 10 log B Lesser of 250 mW or 11 dBm + 10 log B
5725 to 5825 Lesser of 1 W or 17 dBm + 10 log B Lesser of 1 W or 17 dBm + 10 log B

Note: For FCC limit, “B” = 26 dB Bandwidth. For IC limit “B” = 99% Occupied Bandwidth.
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802.11(n) - 5 GHz, 20 MHz BW

Radiated

Frequency Band 1

5180 MHz
EIRP (dBm) EIRP (mW)
17.23 52.84
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5200 MHz
EIRP (dBm) EIRP (mW)
16.57 45.39
Document 75918726 Report 14 Issue 2 Page 28 of 250

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

5240 MHz
EIRP (dBm) EIRP (mW)
16.61 45.81
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Radiated

Frequency Band 2

5260 MHz
EIRP (dBm) EIRP (mW)
16.38 43.45
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5300 MHz
EIRP (dBm) EIRP (mW)
16.22 41.88
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5320 MHz
EIRP (dBm) EIRP (mW)
16.44 44.06
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Radiated

Frequency Band 3

5500 MHz
EIRP (dBm) EIRP (mW)
15.27 33.65
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5600 MHz
EIRP (dBm) EIRP (mW)
15.11 32.43
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5700 MHz
EIRP (dBm) EIRP (mW)
15.49 35.40

Limit for Radiated

Frequency Band (MHz) FCC Limit IC Limit

5150 to 5250 Lesser of 200 mW or 10 dBm + 10 log B Lesser of 200 mW or 10 dBm + 10 log B
5250 to 5350 Lesser of 1 Wor 17 dBm + 10 log B Lesser of 1 Wor 17 dBm + 10 log B
5470 to 5725 Lesser of 1 W or 17 dBm + 10 log B Lesser of 1 W or 17 dBm + 10 log B
5725 to 5825 Lesser of 4 W or 23 dBm + 10 log B Lesser of 4 W or 23 dBm + 10 log B

Note: For FCC limit, “B” = 26 dB Bandwidth. For IC limit “B” = 99% Occupied Bandwidth.
For FCC only — It is acceptable to have an antenna with up to 6 dBi gain, without
reducing the conducted output power.
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Conducted

Frequency Band 1

5180 MHz
EIRP (dBm) EIRP (mW)
12.79 19.010
5200 MHz
EIRP (dBm) EIRP (mW)
13.08 20.323
5240 MHz
EIRP (dBm) EIRP (mW)
13.22 20.989

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 6.5 Mbps.

Conducted

Frequency Band 2

5260 MHz
EIRP (dBm) EIRP (mW)
13.24 21.086
5300 MHz
EIRP (dBm) EIRP (mW)
12.19 16.557
5320 MHz
EIRP (dBm) EIRP (mW)
12.06 16.094

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 6.5 Mbps.
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Conducted

Frequency Band 3

5500 MHz
EIRP (dBm) EIRP (mW)
13.37 21.727
5600 MHz
EIRP (dBm) EIRP (mW)
13.31 21.429
5700 MHz
EIRP (dBm) EIRP (mW)
12.51 17.823

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 6.5 Mbps.

Limit for Conducted

Frequency Band (MHz) FCC Limit IC Limit

5150 to 5250 Lesser of 50 mW or 4 dBm + 10 log B

5250 to 5350 Lesser of 250 mW or 11 dBm + 10 log B Lesser of 250 mW or 11 dBm + 10 log B
5470 to 5725 Lesser of 250 mW or 11 dBm + 10 log B Lesser of 250 mW or 11 dBm + 10 log B
5725 to 5825 Lesser of 1 W or 17 dBm + 10 log B Lesser of 1 W or 17 dBm + 10 log B

Note: For FCC limit, “B” = 26 dB Bandwidth. For IC limit “B” = 99% Occupied Bandwidth.
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802.11(n) - 5 GHz, 40 MHz BW

Radiated

Frequency Band 1

5190 MHz
EIRP (dBm) EIRP (mW)
13.46 22.182
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5230 MHz
EIRP (dBm) EIRP (mW)
14.56 28.576
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Radiated

Frequency Band 2

5270 MHz
EIRP (dBm) EIRP (mW)
13.12 20.512
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5310 MHz
EIRP (dBm) EIRP (mW)
14.81 30.269
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Radiated

Frequency Band 3

5510 MHz
EIRP (dBm) EIRP (mW)
14.09 25.645
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5590 MHz
EIRP (dBm) EIRP (mW)
14.15 26.002
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5670 MHz
EIRP (dBm) EIRP (mW)
12.91 19.543

Limit for Radiated

Frequency Band (MHz) FCC Limit IC Limit

5150 to 5250 Lesser of 200 mW or 10 dBm + 10 log B Lesser of 200 mW or 10 dBm + 10 log B
5250 to 5350 Lesser of 1 Wor 17 dBm + 10 log B Lesser of 1 Wor 17 dBm + 10 log B
5470 to 5725 Lesser of 1 W or 17 dBm + 10 log B Lesser of 1 Wor 17 dBm + 10 log B
5725 to 5825 Lesser of 4 W or 23 dBm + 10 log B Lesser of 4 W or 23 dBm + 10 log B

Note: For FCC limit, “B” = 26 dB Bandwidth. For IC limit “B” = 99% Occupied Bandwidth.
For FCC only — It is acceptable to have an antenna with up to 6 dBi gain, without
reducing the conducted output power.
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Conducted

Frequency Band 1

5190 MHz
EIRP (dBm) EIRP (mW)
12.49 17.742
5230 MHz
EIRP (dBm) EIRP (MW)
12.25 16.788

The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 27 Mbps.

Conducted

Frequency Band 2

5270 MHz
EIRP (dBm) EIRP (mW)
11.35 16.646
5310 MHz
EIRP (dBm) EIRP (MW)
11.68 14.723

The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 27 Mbps.
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Conducted

Frequency Band 3

5510 MHz
EIRP (dBm) EIRP (mW)
11.46 13.996
5590 MHz
EIRP (dBm) EIRP (mW)
12.42 17.458
5670 MHz
EIRP (dBm) EIRP (mW)
11.45 13.963

The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 27 Mbps.

Limit for Conducted

Frequency Band (MHz) FCC Limit IC Limit

5150 to 5250 Lesser of 50 mW or 4 dBm + 10 log B

5250 to 5350 Lesser of 250 mW or 11 dBm + 10 log B Lesser of 250 mW or 11 dBm + 10 log B
5470 to 5725 Lesser of 250 mW or 11 dBm + 10 log B Lesser of 250 mW or 11 dBm + 10 log B
5725 to 5825 Lesser of 1 W or 17 dBm + 10 log B Lesser of 1 W or 17 dBm + 10 log B

Note: For FCC limit, “B” = 26 dB Bandwidth. For IC limit “B” = 99% Occupied Bandwidth.
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2.3 UNDESIRABLE EMISSION LIMITS

23.1 Specification Reference
FCC CFR 47 Part 15E, Clause 15.407 (b)(1)(2)(3)(4)(6)(7)

2.3.2 Equipment Under Test and Modification State
CDMA SHL21 S/N: IMEI 004401114094770 - Modification State 0

2.3.3 Date of Test
30 August 2012, 5 September 2012, 9 September 2012, 10 September 2012, 11 September
2012, 12 September 2012, 16 September 2012 & 17 September 2012

2.3.4 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.

2.35 Test Procedure
For conducted emissions, the EUT was set to operate at maximum power on the worst case
data rate. The test was performed on the bottom, middle and top channels. The test was
performed from 9 kHz to 40 GHz.
The measurement path loss in each relevant frequency band was measured and entered a s a
reference level offset.
For radiated emissions, the test method described above was also used. However, the
measurement was performed from 30 MHz to 40 GHz and the path loss is incorporated as a
transducer factor and entered into the spectrum analyser. In each frequency span the level was
maximised by rotating the EUT 360° and a height search of the measuring antenna.
The band edge measurements were performed in accordance with ANSI C63.10, Clause 6.9.3.
The results were analysed to ensure compliance with restricted bands. The EUT was set to the
lowest and highest operating frequencies.

2.3.6 Environmental Conditions
Ambient Temperature 18.1 - 23.8°C
Relative Humidity 43.0 - 70.0%
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2.3.7 Test Results

802.11(a)
4.0V DC Supply

COMMERCIAL-IN-CONFIDENCE

Spurious Conducted Emissions

12 Mbps

Frequency Band 1

5180 MHz

9 kHz to 7 GHz

Ref 10 dBm

“RBW 1 MHz Marker
*VBW 1 MHz
ALt O dB SWT 25 ms

1

[t1 1
-58.88 dBm

2.621797973 GHz

10 Offset 17]4 dB
-o
1 PK]
MED | .,
-20
D1 -27 ¢iBm
I-30
--40
| -s0
1
| _60 Ay b
ST PRI PPRIPRY SV TRV TR i a TR
i,
70
80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 11:56:57
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7 GHzto 12 GHz

@ *“RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -49_.60 dBm
Ref 10 dBm “ ALt O dB SWT 50 ms 10.371794872 GHz
10 Offset 13]1 dB
— O
1 PK]
0
——-20
D1 27 Bm
——30
40
# 1
——50
A uﬂfl.«um%
M/’/v WWAMA«MAMW‘J YN PSRV I W
——-70
——-80
-90
Start 4 GHz 800 MHz/ Stop 12 GHz
Date: 30.AUG.2012 13:07:25

12 GHz to 18 GHz

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -53.18 dBm

Ref 20 dBm *“Att O dB SWT 35 ms 15.548076923 GHz

20 Offset 1516 dB

—10
:
o
—-10
- -20
D1 -27 Bm
—-30
L —40

EVTRVINEY R IR PV PR WW/MWM’WW

—-70

-80

Start 12 GHz 600 MHz/ Stop 18 GHz
Date: 30.AUG.2012 14:00:47
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18 GHz to 25 GHz

Ref 10 dBm ALt

dB

*RBW 1 MHz
“VBW 1 MHz
SWT 45 ms

Marker 1 [T1 ]
-56.61 dBm
20.714743590 GHz

10 OfFffset 122 dB

D1 -27 diBm

—-40

—-50

——-60

——70

WU‘W‘MWWWWM

——-80

-90

Start 18 GHz

Date: 30.AUG.2012 14:54:25

25 GHz to 40 GHz
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5200 MHz

9 kHz to 7 GHz

®

*RBW 1 MHz
*VBW 1 MHz

Ref 10 dBm ALt O dB SWT 25 ms

Marker 1 [T1 ]
-58.36 dBm
3.442308947 GHz

10 OfFffset 174 dB

| o
1 PK|
|10
LVL
--20
D1 -27 ¢iBm
L -30
PRN
| _40 EXT
| -50
1
L _60 I Ak Y |[u1_.h
vl AL A~ Al IR R TN e RAA M TVPYIRY
—-70
—-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 11:57:48
7 GHz 1012 GHz
<é§> “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -49.35 dBm
Ref 10 dBm “Att O dB SWT 50 ms 10.397435897 GHz
10 Offset | 13]1 dB
o [ A
1 PK]
R
LvL
—-20
D1 {27 d¢iBm
—-30
PRN
—-40 EXT
L
B M \""\k
;j»c/u wl\"’“’%
Aquhqu“bJﬂ¢q*MhmthQuhAﬁvwﬂvhguALh*AHUUUNAJ A LA
—-70
—-80
-90
Start 4 GHz 800 MHz/ Stop 12 GHz
Date: 30.AUG.2012 13:08:19
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12 GHz to 18 GHz

®

Ref

20 dBm

COMMERCIAL-IN-CONFIDENCE

*RBW 1 MHz
“VBW 1 MHz
SWT 35 ms

Marker 1 [T1 ]
-54_05 dBm

ALt O dB 15.596153846 GHz

20 Offset 156 dB

—10

—-10

D1 -27 Bm

—-30

L —40

—-50

—-70

-80

Start 12 GHz

Date: 30.AUG.2012 14:01

18 GHz to 25 GHz

Ref 10 dBm

*“Att O dB

600 MHz/ Stop 18 GHz

=30

“RBW 1 MHz
“VBW 1 MHz
SWT 45 ms

Marker 1 [T1 ]
-54.29 dBm
20.804487179 GHz

10 Offset 12]2 dB

.

—-20

D1 -27 {iBm
—-30

- -40

——-50

—-80

-90

Start 18 GHz

Date: 30.AUG.2012

700 MHz/ Stop 25 GHz

14:55:31
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25 GHz t0 40 GHz

5240 MHz

9 kHzto 7 GHz

@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -58.69 dBm
Ref 10 dBm * ALt O dB SWT 25 ms 3.333334833 GHz
10 Offset 17]4 dB
Lo
| 10
LvL
--20
D1 -27 diBm
+-30
PRN
--40 EXT
--50.
1
| _60 ST .‘_.IY nm
¢ _LLL M andl PPV PPN ITVITN Vo g oo,
- -70
—-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 11:58:53
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7 GHzto 12 GHz

®

Ref

10 dBm

COMMERCIAL-IN-CONFIDENCE

*RBW 1 MHz
“VBW 1 MHz
SWT 50 ms

Marker 1 [T1 ]
-48._.47 dBm

ALt O dB 10.487179487 GHz

10 OfFffset 1341

dB

[ViEW]

—-10

——-20

D1 -HR7 diBm

—-40

—-50

——70

MMM Mﬂmm

——-80

-90

Start 4 GHz

Date:

30.AUG.2012

12 GHz to 18 GHz

@

Ref

20 dBm

13:09

800 MHz/ Stop 12 GHz

228

“RBW 1 MHz
“VBW 1 MHz
SWT 35 ms

Marker 1 [T1 ]
-54._.27 dBm

*“Att O dB 15.721153846 GHz

—10

20 Offset 1546

dB

—-10

——-20

—-30

D1 -27 diBm

——40

WMWWMWWWM gyt

—-70

-80

Start 12 GHz

Date:

30.AUG.2012

14:02

600 MHz/ Stop 18 GHz

08
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18 GHz to 25 GHz

@ “RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -54.88 dBm

Ref 10 dBm ALt O dB SWT 45 ms 20.961538462 GHz

10 OfFffset 122 dB

Lo [ A
1 PK
MEN |,
LVL
20
D1 -27 ¢iBm
30

—-40 EXT

—-50

]

S;art 18 GHz 700 MHz/ Stop 25 GHz
Date: 30.AUG.2012 14:56:46
25 GHz t0 40 GHz
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Frequency Band 2

5260 MHz

9 kHz to 7 GHz

® “RBW 1 MHz Marker
*VBW 1 MHz

O I |
-58.90 dBm

Ref 10 dBm * ALt O dB SWT 25 ms 3.339745075 GHz

10 Offset 174 dB

-0
1 PK|
| 10

I--20

D1 -27 {iBm

t-30

I--40

I -50

1

| _e0 | Mot PETYVIVENN VW (T

A MM Ay Al A AR A o RS Ml SR WY

- -70

—-80

-90

Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 12:00:31

7 GHzto 12 GHz

<§§> “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -47.18 dBm
Ref 10 dBm “Att O dB SWT 50 ms 10.525641026 GHz
10 Offset |13]1 dB
o
MED |
- 20
D1 -[p7 diBm
30
40
1
B /W\‘W
ot
PN L s A g s adh I b adre | FRRETIRYN
70
80
—90
Start 4 GHz 800 MHz/ Stop 12 GHz
Date: 30.AUG.2012 13:10:22

Document 75918726 Report 14 Issue 2

COMMERCIAL-IN-CONFIDENCE

Page 56 of 250



12 GHz to 18 GHz

®

Ref

20 dBm

COMMERCIAL-IN-CONFIDENCE

“RBW 1 MHz Marker 1 [T1 ]

“VBW 1 MHz
*Att O dB SWT 35 ms

-54_.99 dBm
15.769230769 GHz

20

—10

Offset 1546

dB

—-10

—-30

D1 -27 Bm

L —40

—-70

-80

Start 12 GHz

Date:

30.AUG.2012

18 GHz to 25 GHz

Ref

10 dBm

600 MHz/

14:04:21

Stop 18 GHz

“RBW 1 MHz Marker 1 [T1 ]

“VBW 1 MHz

-54.86 dBm

*“Att O dB SWT 45 ms 21.040064103 GHz

10

Offset 1242

dB

.

—-20

——-30

D1 -27 diBm

- -40

——-50

—-80

-90

Start 18 GHz

Date:

30.AUG.2012

700 MHz/

14:57:39

Document 75918726 Report 14 Issue 2

COMMERCIAL-IN-CONFIDENCE

Stop 25 GHz

Page 57 of 250



COMMERCIAL-IN-CONFIDENCE

25 GHz t0 40 GHz

5300 MHz

9 kHzto 7 GHz

<é§> “RBW 1 MHz Marker 1 [T1 ]

“VBW 1 MHz -58.36 dBm
Ref 10 dBm * ALt O dB SWT 25 ms 3.230770962 GHz
10 Offset 17]4 dB
,
| 10
LvL
--20
D1 -27 Bm
+-30
PRN
L _40 EXT
--50.
1
L _60 A N Y g hih,
IRV ITENTRNIN AP PSR VR IT e i i AR PN
—-70
—-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 12:01:20
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7 GHzto 12 GHz

®

Ref 10 dBm

COMMERCIAL-IN-CONFIDENCE

ALt O dB

*RBW 1 MHz
“VBW 1 MHz
SWT 50 ms

Marker 1 [T1 ]
-48._.24 dBm
10.615384615 GHz

10 Offset |13]1 dB

— O
1 PK]
0

——-20

D1 -#7 diBm
——30
- _40
1

M i

M I o o A A WMWLV,MAMW'../J WA AR

——-70

——-80

-90

Start 4 GHz 800 MHz/ Stop 12 GHz
Date: 30.AUG.2012 13:11:27

12 GHz to 18 GHz

@

Ref 20 dBm

*“Att O dB

“RBW 1 MHz
“VBW 1 MHz
SWT 35 ms

Marker 1 [T1 ]
-55.95 dBm
16.980769231 GHz

20 Offset 1546

—10

dB

—-10

——-20

D1 -27 diBm
—-30

——40

—-70

-80

Start 12 GHz

Date: 30.AUG.2012

600

14:05:11
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18 GHz to 25 GHz

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -56.44 dBm
Ref 10 dBm “ ALt O dB SWT 45 ms 21.197115385 GHz
10 OFffset 12]2 dB
o
1 PK]
-10
LVL
—-20
D1 -27 Bm
L -30
PRN
L _40 EXT
L —-50
1
I .
U YRS VI VO I P Y O T
——70
—-80
-90
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 30.AUG.2012 14:58:31
25 GHz t0 40 GHz
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5320 MHz

9 kHz to 7 GHz

®

Ref 10 dBm

COMMERCIAL-IN-CONFIDENCE

*RBW 1 MHz
“VBW 1 MHz
SWT 25 ms

Marker 1 [T1 ]
-58.73 dBm

ALt O dB 3.416667979 GHz

10 Offset 17]4 dB
| o
1 PK|
| 10
LVL
--20
D1 -27 ¢iBm
L -30
PRN
| _40 EXT
| -50
1
L _60 d i Andila dlant 4 11 A :.xl i
o sttt S Aot A A SN M Anlgpenigin
—-70
—-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 12:02:32
7 GHz 1012 GHz
<é§> “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -48.69 dBm
Ref 10 dBm “Att O dB SWT 50 ms 10.653846154 GHz
10 Offset [13]1 dB
o [ A
1 PK]
R
LvL
—-20
D1 -7 ¢iBm
—-30
PRN
L _40 EXT
1
I L,
,/’JJ/ VW"W\,{,J\‘,\“MN ML AL AL AR AR A Juoh A
—-70
—-80
-90
Start 4 GHz 800 MHz/ Stop 12 GHz
Date: 30.AUG.2012 13:12:10
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12 GHz to 18 GHz

@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -54.80 dBm
Ref 20 dBm “ ALt O dB SWT 35 ms 15.961538462 GHz
20 Offset 15]6 dB
10 [ A
1 PK]
°
LVL
—-10
—-20
PRN
D1 -27 Bm
—-30 EXT
40
—-50 T
WMMWNWWWWWWWMMWW
—-60
—-70
-80
Start 12 GHz 600 MHz/ Stop 18 GHz
Date: 30.AUG.2012 14:05:48

18 GHz to 25 GHz

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -58.69 dBm
Ref 10 dBm * ALt O dB SWT 45 ms 21.286858974 GHz
10 Offset 12]2 dB
.
.
LvL
—-20
D1 -27 diBm
—-30
PRN
| _40 EXT
—-50
1
- °° | T, '
70
—-80
-90
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 30.AUG.2012 14:59:20
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25 GHz t0 40 GHz

Frequency Band 3

5500 MHz

9 kHzto 7 GHz

® *RBW 1 MHz
“VBW 1 MHz

Marker 1 [T1 ]

-58.19 dBm

Ref 10 dBm * ATt O dB SWT 25 ms 2.653849183 GHz
10 Offset 17]4 dB
— O
VI1EW | _10
--20
D1 -27 Bm
+-30
--a0
--50.
1
60 i I.\T " Py AL A AL,
TR RTEIEN o FUYWAR YTV RTVPITTT P i i A
—-70
—-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 12:03:28
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7 GHzto 12 GHz

®

*RBW 1 MHz
*VBW 1 MHz

Ref 10 dBm *Att O dB SWT 50 ms

Marker 1 [T1 ]
-49.82 dBm
11.012820513 GHz

10 OfFffset 131 dB

[ViEW]

—-10

——-20

D1 -27|(¢Bm

—-40

| _so

M‘*M byl

——70

;:ﬁﬂ ' wmvaW““\hummeA~myuww«wwmmﬂmmwaMUMA-MwJ

——-80

-90

Start 4 GHz 800 MHz/

Date: 30.AUG.2012 13:12:54

12 GHz to 18 GHz

@

Ref 20 dBm

“RBW 1 MHz
“VBW 1 MHz

*“Att O dB SWT 35 ms

Stop 12 GHz

Marker 1 [T1 ]
-55.07 dBm
16.509615385 GHz

20 Offset 1516 dB

—10

—-10

——-20

D1 -27 diBm

—-30

——40

—-70

-80

Start 12 GHz 600 MHz/

Date: 30.AUG.2012 14:06:57
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18 GHz to 25 GHz

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -59.08 dBm
Ref 10 dBm “ ALt O dB SWT 45 ms 22.004807692 GHz
10 Offset 12]2 dB
| o
1 PK]
_10
LVL
—-20
D1 -27 Bm
L —30
PRN
__40 EXT
L —50
1
| 60 b
o A A i i .WWMML-VWMW
—=70
—-80
-90
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 30.AUG.2012 15:00:08
25 GHz to 40 GHz
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5600 MHz

9 kHz to 7 GHz

®

Ref 10 dBm

COMMERCIAL-IN-CONFIDENCE

*RBW 1 MHz
“VBW 1 MHz
SWT 25 ms

Marker 1 [T1 ]
-58.54 dBm

ALt O dB 2.698720877 GHz

10 OfFffset 17

4 dB

+-10

D1 -27

--40

--50

~—60

1
, ik nm Wl

—-70

PRIRPIITY TWEWALV e

At ARA
.

-90

Start 9 kHz

Date:

7 GHzto 12 GHz

®

Ref 10 dBm

30.AUG.2012

399.9991 MHz/ Stop 4 GHz

12:04:28

“RBW 1 MHz
“VBW 1 MHz
SWT 50 ms

Marker 1 [T1 ]
-48 .20 dBm

“ ALt O dB 11.205128205 GHz

10 Offset 13

—-10

—-20

D1 -27

——-30

—-40

——-50

—-80

-90

Start 4 GHz

Date:

30.AUG.2012

800 MHz/ Stop 12 GHz

13:13:55
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12 GHz to 18 GHz

@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -55.85 dBm
Ref 20 dBm “Att O dB SWT 35 ms 16.375000000 GHz
20 Offset 15]6 dB
| 10 [ A
1 _PK
MED |
Lvi
10
20
PRN
D1 -27 diBm
30 EXT
L —40
50
1
N&éﬂJﬂlw&wJMJJV~»whwhmuw¢¢ WMANamewv&Aw_u#h~»za&hbwﬁmhMAAquﬂkmumiﬁVﬂ4¢~Nh44ArJMﬂa#hva“Jn
260
70
-80
Start 12 GHz 600 MHz/ Stop 18 GHz
Date: 30.AUG.2012 14:07:48

18 GHz to 25 GHz

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -59.15 dBm
Ref 10 dBm * ALt O dB SWT 45 ms 24 .955128205 GHz
10 Offset 12]2 dB
.
.
LVL
—-20
D1 -27 diBm
—-30
PRN
40 EXT
——-50
i
- -60 MWMA ,JJWYV
MAM A A w,wMWWWNMW
- -70
—-80
-90
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 30.AUG.2012 15:01:00
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25 GHz t0 40 GHz

5700 MHz

9 kHzto 7 GHz

<é§> “RBW 1 MHz Marker 1 [T1 ]

“VBW 1 MHz -57.65 dBm
Ref 10 dBm * ALt O dB SWT 25 ms 3.532052335 GHz
10 Offset 17]4 dB
,
| 10
LvL
--20
D1 -27 Bm
+-30
PRN
L _40 EXT
+--50
1
L _60 N PV PR RRTIN A J
WWMWWWW v i M T W
—-70
—-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 12:05:24
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7 GHzto 12 GHz
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@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -46.65 dBm
Ref 10 dBm “ ALt O dB SWT 50 ms 11.410256410 GHz
10 Offset 13]3 dB
— O
1 PK]
| 10
—-20
D1 -27 diffm
—-30
—-40
1
v
B J‘M‘u
;ﬁr’jm
R ALt At AA N A e A i b Ll
—=70
—-80
-90
Start 4 GHz 800 MHz/ Stop 12 GHz
Date: 30.AUG.2012 13:14:27
12 GHz to 18 GHz
® “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -55.78 dBm
Ref 20 dBm “Att O dB SWT 35 ms 16.451923077 GHz
20 Offset 15]6 dB
—10
o
—-10
- -20
D1 -27 diBm
—-30
L —40
—-50
1
WVWWWWWMWMM mmmm%m\rvuwm];v\w AN A v S
—-60
—-70
-80

Start 12 GHz

Date: 30.AUG.2012

600 MHz/

14:08:46
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18 GHz to 25 GHz

Ref 10 dBm ALt

dB

*RBW 1 MHz
“VBW 1 MHz
SWT 45 ms

Marker 1 [T1 ]
-58.89 dBm
24.899038462 GHz

10 OfFffset 122 dB

D1 -27 diBm

—-40

—-50

——-60

——70

(LU VL L EINGRY VWP W PV TRV VPR AY WV IVELLTS

——-80

-90

Start 18 GHz

Date: 30.AUG.2012 15:02:02

25 GHz to 40 GHz
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Limit Clause

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits.

If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval the attenuation required shall be 30 dB instead of 20 dB.
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Spurious Radiated Emissions

Frequency Band 1

5180 MHz

30 MHz to 1 GHz

80 _Radiated Emissions (Field St

60

rength;

40

% Gl \7
2 it RO i Ll
AN wwnywwmwww'w PR
0
g
2
% -20[FCC 3m 15p09
30M 100M 16
Frequency (Hz)
QP - .. | QP QP .
Frequency | QP Level QP Limit | QP Limit . . Angle | Height .
Level Margin Margin Polarity
(MHz) (dBuV/m) (WV/m) (dBuV/m) | (uv/m) (@Buv/m) | (uv/m) (Deg) | (m)
30.388 31.3 36.7 40.0 100 -8.7 63.3 90 1.00 Vertical
33.056 29.9 31.3 40.0 100 -10.1 68.7 180 1.00 Vertical
35.481 28.6 26.9 40.0 100 -11.4 73.1 0 1.00 Vertical
778.889 329 44.2 46.0 200 -13.1 155.8 0 1.00 Vertical
887.335 33.8 49.0 46.0 200 -12.2 151.0 0 1.00 Vertical
946.699 33.8 49.0 46.0 200 -12.2 151.0 0 1.00 Vertical
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1 GHz to 40 GHz
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Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
5.127 Vertical 118 246 55.86 44.20

15.539 Horizontal 115 177 53.89 39.25

1GHzto 7 GHz

7 GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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5200 MHz

30 MHz to 1 GHz

80 _Radiated Emissions (Field Strength

60

COMMERCIAL-IN-CONFIDENCE

40

20

Level (dBuV/m)

)
S

FCC 3m 15209

30M

100M

1G

Frequency (Hz)
l(:'\r/lek?zu)ency 8';:1‘37% Sepvel 82&{;}1‘% Szit I\?Ingin I\?Ingin (Agegé? 'Jr?)ight Polarity
(uVv/m) (uV/m) | (dBuv/m) | (uV/m)
30.582 31.2 36.3 40.0 100 -8.8 63.7 0 1.00 Vertical
32.231 30.4 33.1 40.0 100 -9.6 66.9 0 1.00 Horizontal
33.880 29.2 28.8 40.0 100 -10.8 71.2 0 1.00 Vertical
807.261 32.9 44.2 46.0 200 -13.1 155.8 90 1.00 Horizontal
847.565 33.0 447 46.0 200 -13.0 155.3 90 1.00 Horizontal
909.305 34.1 50.7 46.0 200 -11.9 149.3 0 1.00 Vertical
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1 GHz to 40 GHz
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Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
5.147 Vertical 118 243 56.87 44.86

15.599 Horizontal 136 236 57.92 40.92

1GHzto 7 GHz

7 GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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5240 MHz

30 MHz to 1 GHz

80 _Radiated Emissions (Field Strength

60

COMMERCIAL-IN-CONFIDENCE

40

20

Level (dBuV/m)

)
S

FCC 3m 15209

30M

100M

1G

Frequency (Hz)
l(:'\r/lek?zu)ency 8';:1‘37% Sepvel 82&{;}1‘% aﬁit I\?Ingin I\?Ingin (ADnegS I(-lnt]e)ight Polarity
(uV/m) (uVv/m) | (dBuVv/m) | (uV/m)
30.388 31.3 36.7 40.0 100 -8.7 63.3 180 1.00 Horizontal
31.989 30.4 331 40.0 100 -9.6 66.9 0 1.00 Vertical
35.772 27.9 24.8 40.0 100 -12.1 75.2 0 1.00 Vertical
825.934 33.0 44.7 46.0 200 -13.0 155.3 180 1.00 Horizontal
841.939 331 45.2 46.0 200 -12.9 154.8 180 1.00 Vertical
874.773 33.3 46.2 46.0 200 -12.7 153.8 90 1.00 Vertical
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1 GHz to 40 GHz
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Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
15.722 Horizontal 125 230 55.27 39.54

1 GHz to 7 GHz

7 GHz to 8 GHz

Document 75918726 Report 14 Issue 2

COMMERCIAL-IN-CONFIDENCE

Page 79 of 250



COMMERCIAL-IN-CONFIDENCE

8 GHz to 18 GHz

18 GHz to 40 GHz
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Frequency Band 2

5260 MHz

30 MHz to 1 GHz

80 _ Radiated Emissions (Field St

COMMERCIAL-IN-CONFIDENCE

rength;

Level (dBuV/m)

8

FCC 3m 15209

30M

Frequency (Hz)

100M

1G

I(Zl\l;lek?zu)ency (QdFé:I\?yrﬁl) (L?epvel a;t\llr?r;:) (I})iiit I\?Ingin I\?Ingin '(6‘5135 Fn?)ight Polarity
(UV/m) (UV/m) (dBuV/m) | (uVv/m)
30.388 31.3 36.7 40.0 100 -8.7 63.3 0 1.00 Vertical
31.455 30.7 34.3 40.0 100 -9.3 65.7 90 1.00 Horizontal
33.056 29.9 31.3 40.0 100 -10.1 68.7 90 1.00 Horizontal
863.182 33.3 46.2 46.0 200 -12.7 153.8 0 1.00 Vertical
908.820 341 50.7 46.0 200 -11.9 149.3 180 1.00 Vertical
940.491 33.7 48.4 46.0 200 -12.3 151.6 90 1.00 Vertical
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1 GHz to 40 GHz
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Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
15.780 Horizontal 124 232 56.89 40.59

1 GHz to 7 GHz

7 GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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5300 MHz

30 MHz to 1 GHz

80 _Radiated Emissions (Field Strength

60

COMMERCIAL-IN-CONFIDENCE

40

20

Level (dBuV/m)

)
S

FCC 3m 15209

30M

100M

1G

Frequency (Hz)

l(:'\r/lek?zu)ency 8';:1‘37% Sepvel 82&{;}1‘% Szit I\?Ingin I\?Ingin (Agegé? 'Jr?)ight Polarity

(1V/m) (uV/m) | (dBupv/im) | (uv/m)

30.243 315 37.6 40.0 100 -8.5 62.4 180 | 1.00 | Horizontal

31.601 30.7 34.3 40.0 100 -9.3 65.7 0 1.00 | Vertical

33.735 29.3 29.2 40.0 100 -10.7 70.8 0 1.00 | Vertical

795.573 32.7 43.2 46.0 200 -13.3 156.8 90 1.00 | Horizontal

880.448 33.4 46.8 46.0 200 -12.6 153.2 0 1.00 | Horizontal

909.305 34.2 51.3 46.0 200 -11.8 148.7 90 1.00 | Horizontal
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1 GHz to 40GHz
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Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
5.352 Vertical 100 205 57.65 47.11

10.600 Horizontal 130 166 56.96 50.61

1GHzto 7 GHz

7 GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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5320 MHz

30 MHz to 1 GHz

80 _ Radiated Emissions (Field St

COMMERCIAL-IN-CONFIDENCE

rength!

20

S

Level (dBuV/m)

)
S

FCC 3m 15209

30m

Frequency (Hz)

100M

1G

l(:'\r/lek?zu)ency 8';:1‘37% Sepvel 82&{;}1‘% Szit I\?Ingin I\?Ingin (Agegé? 'Jr?)ight Polarity
(uVv/m) (uV/m) | (dBuv/m) | (uV/m)
30.146 31.6 38.0 40.0 100 -8.4 62.0 0 1.00 Vertical
31.795 30.6 33.9 40.0 100 9.4 66.1 180 1.00 Horizontal
34.753 28.5 26.6 40.0 100 -11.5 734 90 1.00 Horizontal
789.898 32.6 42.7 46.0 200 -13.4 157.3 0 1.00 Vertical
874.822 33.3 46.2 46.0 200 -12.7 153.8 90 1.00 Horizontal
920.557 34.0 50.1 46.0 200 -12.0 149.9 180 1.00 Horizontal
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1 GHz to 40 GHz
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Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
5.372 Vertical 125 211 58.02 46.45

10.640 Horizontal 100 139 56.21 50.51

1GHzto 7 GHz

7 GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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Frequency Band 3

5500 MHz

30 MHz to 1 GHz

80  Radiated Emissions (Field Strength

60

COMMERCIAL-IN-CONFIDENCE

0

20

Level (dBuV/m)

N
S

FCC 3m 15209

30M

100M

1G

Frequency (Hz)
I(:'\l;lek?zu)ency (%Fét\?}/rﬁl) Sepvel 8';;';1:;) Szit I\?Izrgin 3ngin ?[?35 l(_:ﬁ)ight Polarity
(UV/m) (UV/m) (dBuV/m) | (uV/m)
30.243 31.4 37.2 40.0 100 -8.6 62.8 0 1.00 Horizontal
32.037 30.3 32.7 40.0 100 -9.7 67.3 180 1.00 Horizontal
33.880 29.3 29.2 40.0 100 -10.7 70.8 0 1.00 Horizontal
770.207 32.7 43.2 46.0 200 -13.3 156.8 0 1.00 Horizontal
852.948 33.2 45.7 46.0 200 -12.8 154.3 180 1.00 Horizontal
897.423 33.9 49.5 46.0 200 -12.1 150.5 0 1.00 Vertical
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1 GHz to 40 GHz
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Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
5.447 Vertical 100 161 57.62 46.54

10.999 Horizontal 116 166 55.73 48.93

1GHzto 7 GHz

7 GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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5600 MHz

30 MHz to 1 GHz

80 _ Radiated Emissions (Field Strength

60

COMMERCIAL-IN-CONFIDENCE

40

20

Level (dBuV/m)

)
S

FCC 3m 15209

30M

100M

1G

Frequency (Hz)
l(:'\r/lek?zu)ency (Qd';pll_\?nil) (L?ereI 82&{;}1‘% Szit angin angin (Agegé? 'Jr?)ight Polarity
(uV/m) (uV/m) | (dBuV/m) | (uVv/m)
30.579 31.2 36.3 40.0 100 -8.8 63.7 0 0.00 Horizontal
31.940 30.4 33.1 40.0 100 -9.6 66.9 90 1.00 Vertical
34.220 29.0 28.2 40.0 100 -11.0 71.8 90 1.00 Horizontal
815.749 33.0 44.7 46.0 200 -13.0 155.3 90 1.00 Vertical
829.717 33.0 447 46.0 200 -13.0 155.3 0 1.00 Horizontal
903.340 34.0 50.1 46.0 200 -12.0 149.9 180 1.00 Vertical
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1 GHz to 40 GHz

COMMERCIAL-IN-CONFIDENCE

COMMERCIAL-IN-CONFIDENCE

Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
11.200 Horizontal 100 176 55.75 48.37
1GHzto 7 GHz
7 GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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5700 MHz

30 MHz to 1 GHz

80 _ Radiated Emissions (Field Strength

60

COMMERCIAL-IN-CONFIDENCE

40

Level (dBuV/m)

)
S

FCC 3m 15209

30M

100M

1G

Frequency (Hz)
l(:'\r/lek?zu)ency (Qd';t\?nil) (L?epvel gigtll_\llr?rlrg) aﬁit I\?Il;'gin I\?Il;'gin (ADnegS I(-lnt]e)ight Polarity
(uV/m) (uV/m) | (dBuV/m) | (uV/m)
30.340 31.3 36.7 40.0 100 -8.7 63.3 0 1.00 Vertical
32.183 30.3 32.7 40.0 100 -9.7 67.3 0 1.00 Vertical
33.686 29.3 29.2 40.0 100 -10.7 70.8 90 1.00 Vertical
815.458 33.0 44.7 46.0 200 -13.0 155.3 0 1.00 Horizontal
885.928 33.7 48.4 46.0 200 -12.3 151.6 0 1.00 Horizontal
944.274 33.7 48.4 46.0 200 -12.3 151.6 90 1.00 Vertical

Document 75918726 Report 14 Issue 2

COMMERCIAL-IN-CONFIDENCE

Page 96 of 250



1 GHz to 40 GHz

COMMERCIAL-IN-CONFIDENCE

Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
11.400 Horizontal 100 228 54.08 48.96

1 GHz to 7 GHz

7 GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz

Limit
Peak (dBuV/m) Average (dBuVv/m)
74.0 54.0
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Band Edge Emissions

COMMERCIAL-IN-CONFIDENCE

5180 MHz
Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)
Vertical 55.63 40.18
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5320 MHz
Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)
Vertical 58.21 41.60
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COMMERCIAL-IN-CONFIDENCE

5500 MHz

Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)

Vertical 51.88 40.89

Limit

Peak (dBuV/m) Average (dBuVv/m)

74.0 54.0
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COMMERCIAL-IN-CONFIDENCE

802.11(n) - 5 GHz, 20 MHz BW

4.0 V DC Supply

Spurious Conducted Emissions

6.5 Mbps

Frequency Band 1

5180 MHz

9 kHz to 7 GHz

@ *RBW 1 MHz
*VBW 1 MHz

Marker 1 [T1 ]
-57.81 dBm

Ref 10 dBm “Att O dB SWT 25 ms 3.583334271 GHz
10 Offset 17 {4 dB
—0
1 PK|
MEN |,
-20
D1 -27 diBm
+-30
--40
+-50
1
| _60 PNV " TR
) WS T SR ST v e
—-70
—-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 12:19:24
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7 GHzto 12 GHz

®

Ref 10 dBm

COMMERCIAL-IN-CONFIDENCE

ALt o

*RBW 1 MHz
“VBW 1 MHz
dB SWT 50 ms

Marker 1 [T1 ]
-49.93 dBm
10.358974359 GHz

10 OfFffset 13

1

dB

|10

——-20

D1 {27

Bm

—-40

.

s

——70

——-80

-90

Start 4 GHz

Date: 30.AUG.2012

12 GHz to 18 GHz

@

Ref 20 dBm

12:40:44

*Att O

800 MHz/

“RBW 1 MHz
“VBW 1 MHz
dB SWT 35 ms

Stop 12 GHz

Marker 1 [T1 ]
-54.32 dBm
15.538461538 GHz

20 Offset 15

—10

6 dB

—-10

——-20

D1 -27

—-30

Bm

——40

—-50

WW"W\*

—-70

-80

Start 12 GHz

Date: 30.AUG.2012

14:32:50
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18 GHz to 25 GHz

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -54_95 dBm
Ref 10 dBm “Att O dB SWT 45 ms 20.714743590 GHz
10 OFffset 12]2 dB
| o
1 PK
10
LVL
—-20
D1 -27 Bm
30
PRN
——40 EXT
50
1
e M o g IV
[TYIWNLY RN | RS N % Ve TS
ARttt A A A4
—-70
—-80
-90
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 30.AUG.2012 15:10:03

25 GHz to 40 GHz
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5200 MHz

9 kHz to 7 GHz

®

Ref 10 dBm

COMMERCIAL-IN-CONFIDENCE

*RBW 1 MHz
“VBW 1 MHz
SWT 25 ms

Marker 1 [T1 ]
-57.95 dBm

ALt O dB 2.660259425 GHz

10 OfFffset 174 dB

+-10

D1 -27 Bm

--40

--50

~—60

—-70

b A b
idaa s

-90

Start 9 kHz

Date: 30.AUG.2012 12:20

7 GHzto 12 GHz

®

Ref 10 dBm

“Att O dB

399.9991 MHz/ Stop 4 GHz

126

“RBW 1 MHz
“VBW 1 MHz
SWT 50 ms

Marker 1 [T1 ]
-50.14 dBm
10.397435897 GHz

10 Offset 131 dB

—-10

—-20

D1 {27 diBm

——-30

—-40

——-50

—-80

-90

Start 4 GHz

Date: 30.AUG.2012

800 MHz/ Stop 12 GHz

12:43:07
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12 GHz to 18 GHz

®

Ref 20 dBm ALt

dB

*RBW 1 MHz
“VBW 1 MHz
SWT 35 ms

Marker 1 [T1 ]
-55.17 dBm
15.605769231 GHz

20 Offset 156 dB

—10

MED |

—-10

D1 -27 Bm

—-30

L —40

—-50

MR ANAM I A A A bl b

—-70

-80

Start 12 GHz

Date: 30.AUG.2012 14:33:40

18 GHz to 25 GHz

Ref 10 dBm * ALt

o

dB

600 MHz/

“RBW 1 MHz
“VBW 1 MHz
SWT 45 ms

Stop 18 GHz

Marker 1 [T1 ]
-55.38 dBm
20.793269231 GHz

10 Offset 12]2 dB

—-10

—-20

D1 -27 {iBm
—-30

- -40

——-50

—-80

-90

Start 18 GHz

Date: 30.AUG.2012 15:10:47
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25 GHz t0 40 GHz

5240 MHz

9 kHzto 7 GHz

® *RBW 1 MHz

Marker 1 [T1 ]
“VBW 1 MHz -58.55 dBm
Ref 10 dBm “ ALt O dB SWT 25 ms 3.519231851 GHz
10 Offset 17]4 dB
o
| 1
LVL
-—20
D1 -27 diBm
—-30
PRN
-—-40 EXT
=50
1
PRCTVE e R YSY o » M it PerveTeo
- -70
—-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 12:21:50
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7 GHzto 12 GHz

®

Ref

*RBW 1 MHz
*VBW 1 MHz
10 dBm *Att O dB SWT 50 ms

Marker 1 [T1 ]
-49.54 dBm
10.487179487 GHz

10 OfFffset 131 dB

|10

——-20

D1 -R7 diBm

—-40

—-50

|
| o M\«m‘m

——70

M u WMMWWM Vet tan

——-80

-90

Start 4 GHz 800 MHz/

Date:

30.AUG.2012 12:43:57

12 GHz to 18 GHz

@

Ref

“RBW 1 MHz
“VBW 1 MHz
20 dBm *“Att O dB SWT 35 ms

Stop 12 GHz

Marker 1 [T1 ]
-54.48 dBm
15.730769231 GHz

—10

20 Offset 1516 dB

—-10

——-20

—-30

D1 -27 diBm

——40

—-70

-80

Start 12 GHz 600 MHz/

Date:

30.AUG.2012 14:34:25
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18 GHz to 25 GHz

@ “RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -56.57 dBm

Ref 10 dBm ALt O dB SWT 45 ms 20.961538462 GHz

10 OfFffset 122 dB

Lo [ A
1 PK
MEN |,
LVL
20
D1 -27 ¢iBm
30

—-40 EXT

—-50

oo [
IRV U PRV YN A VvV WY RURIN M G AP ™

S;art 18 GHz 700 MHz/ Stop 25 GHz
Date: 30.AUG.2012 15:11:58
25 GHz t0 40 GHz
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Frequency Band 2

5260 MH

z

9 kHz to 7 GHz

@

Ref

10 dBm

COMMERCIAL-IN-CONFIDENCE

“RBW 1 MHz Marker
*VBW 1 MHz

“Att O dB SWT 25 ms 3.

O I |
-58.60 dBm
352565559 GHz

10

Offset 174 dB

--10

-—20

D1 -27 Bm

--50

-—60

Mbctr A ARty

—-70

1
Y.“ Magh

—-80

-90

Start 9 kHz

Date:

7 GHz to

399.9991 MHz/

30.AUG.2012 12:22:51

12 GHz

Ref

10 dBm

“RBW 1 MHz Marker
“VBW 1 MHz

“Att O dB SWT 50 ms 10.

Stop 4 GHz

R I |
-46.40 dBm
525641026 GHz

10

Offset 131 dB

—-10

——-20

D1 —{27 d¢iBm

——-30

—-40

——-80

-90

Start 4 GHz

Date:

30.AUG.2012 12:49

800 MHz/

27
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12 GHz to 18 GHz

®

Ref

20

dBm

COMMERCIAL-IN-CONFIDENCE

*RBW 1 MHz
“VBW 1 MHz
SWT 35 ms

Marker 1 [T1 ]
-55.81 dBm
15.769230769 GHz

ALt O dB

—10

20 Offset

15

6

dB

—-10

D1 -27

—-30

L —40

—-70

-80

Start 12 GHz

Date:

30.AUG.2012

18 GHz to 25 GHz

Ref

10

dBm

600 MHz/ Stop 18 GHz

14:35:11

“RBW 1 MHz
“VBW 1 MHz
SWT 45 ms

Marker 1 [T1 ]
-55.18 dBm
21.040064103 GHz

*“Att O dB

10

OFFs

12

dB

—-10

—-20

——-30

D1 -27

- -40

——-50

—-80

-90

Start 18 GHz

Date:

30.AUG.2012

700 MHz/ Stop 25 GHz

15:12:55
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25 GHz t0 40 GHz

5300 MHz

9 kHzto 7 GHz

<é§> “RBW 1 MHz Marker 1 [T1 ]

VBW 1 MHz -58.46 dBm
Ref 10 dBm * ALt O dB SWT 25 ms 2.570516037 GHz
10 Offset 17]4 dB
,
| 10
LvL
--20
D1 -27 Bm
+-30
PRN
L _40 EXT
--50.
1
. L I. o, T | v
L) bk f oMM AP AR S R FTNTSYY
—-70
—-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 12:23:48
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7 GHzto 12 GHz

®

*RBW 1 MHz
*VBW 1 MHz

Marker 1 [T1 ]
-49_.53 dBm

Ref 10 dBm ALt O dB SWT 50 ms 10.602564103 GHz
10 OFffset 131 dB
—O
1 PK]
10
——-20
D1 -37 diBm
——-30
—-40
1
B J \m
;A:;JCJ,(‘NAM ' AN AN M le U\ ‘A])‘M"{‘ A “«’
N A A A VJ
——70
——-80
-90
Start 4 GHz 800 MHz/ Stop 12 GHz
Date: 30.AUG.2012 12:50:29

12 GHz to 18 GHz

@

Ref 20 dBm

“RBW 1 MHz
“VBW 1 MHz

*“Att O dB SWT 35 ms

Marker 1 [T1 ]
-55.54 dBm
15.884615385 GHz

20 Offset 1516 dB

—10

—-10

——-20

D1 -27 diBm

—-30

——40

—-70

-80

Start 12 GHz 600 MHz/

Date: 30.AUG.2012 14:36:02
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18 GHz to 25 GHz

Ref 10 dBm ALt

*RBW 1 MHz
“VBW 1 MHz
dB SWT 45 ms

Marker 1 [T1 ]
-58.45 dBm
21.197115385 GHz

10 OfFffset 122 dB

-0
1 PK|
MED |,
—-20
D1 -27 {iBm
—-30
—-40
- -50
1
S T

——70

M AR A gl g AL~

——-80

-90

Start 18 GHz

Date: 30.AUG.2012 15:13:49

25 GHz to 40 GHz
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5320 MHz

9 kHz to 7 GHz

[ A

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -57.95 dBm
Ref 10 dBm “ ALt 0O dB SWT 25 ms 3.391027011 GHz
10 Offset 17]4 dB
— O
1 PK]
o
-—20
D1 -27 Bm
- -30
L a0
- -50
1
| _60 Moo by ias Tull '
Lo ttigdmpr ol o rain A st S A s v PR
Ll
——70
——-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
pate: 30.AUG.2012 12:24:45
7 GHz 1012 GHz
<é§> “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -49.91 dBm
Ref 10 dBm * ATt O dB SWT 50 ms 10.653846154 GHz
10 Offset (13]1 dB
— O
1 _PK]
.
——-20
D1 -7 diBm
——-30
—-40
1
—-50

- -70

—-80

-90

Start 4 GHz 800 MHz/ Stop 12 GHz
Date: 30.AUG.2012 12:51:56
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12 GHz to 18 GHz

@ “RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -55.86 dBm
Ref 20 dBm “Att O dB SWT 35 ms 16.365384615 GHz
20 Offset 15]6 dB
10 [ A
1 PK|
MED |
LvL
—-10
- -20
PRN
D1 -27 ¢iBm
—-30 EXT
- -40
—-50
1
oy A Moty gy Y nnﬂAAWWWMWM
—-70
-80
Start 12 GHz 600 MHz/ Stop 18 GHz
Date: 30.AUG.2012 14:36:41
18 GHz to 25 GHz
® “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -59.58 dBm
Ref 10 dBm ~ ALt O dB SWT 45 ms 24.383012821 GHz
10 Offset 12]2 dB
o [ A
1 PK]
| _10
LVL
- -20
D1 -27 Bm
—-30
PRN
- -40 EXT
—-50
1
0 i Ly At A p A i
MM AU NAAAAS Ao BN N A
—-70
- -80
-90
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 30.AUG.2012 15:14:33
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25 GHz t0 40 GHz

Frequency Band 3

5500 MHz

9 kHzto 7 GHz

<§§> “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -57.85 dBm
Ref 10 dBm “ ALt O dB SWT 25 ms 3.416667979 GHz
10 Offset 17]4 dB
Lo
VI1EW | _10
LvVL
+-20
D1 -27 ¢iBm
-30
PRN
| _40 EXT
=50
1
| _60 1 S Al._A.AA X dorce TR LA
BN IETITY NI PYNTV S WIR VTVE WY PYRTRTY ST LV es Ve I
——70
——-80
-90
start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 12:25:52
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7 GHzto 12 GHz

®

Ref 10 dBm

COMMERCIAL-IN-CONFIDENCE

“RBW 1 MHz Marker 1 [T1 ]

*VBW 1 MHz

-50.14 dBm

ALt O dB SWT 50 ms 11.000000000 GHz

10 OfFffset 1341 dB

|10

——-20

D1 -27||¢Bm

—-40

—-50

A

——70

| _e0 ANM hl«w. ”ﬂ“*’\d

——-80

-90

Start 4 GHz

800 MHz/

Date: 30.AUG.2012 12:52:42

12 GHz to 18 GHz

@

Ref 20 dBm

Stop 12 GHz

“RBW 1 MHz Marker 1 [T1 ]

“VBW 1 MHz

-55.98 dBm

*“Att O dB SWT 35 ms 16.201923077 GHz

20 Offset 1516 dB

—10

—-10

——-20

D1 -27 diBm

—-30

——40

AR

—-70

-80

Start 12 GHz

600 MHz/

Date: 30.AUG.2012 14:37:23
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18 GHz to 25 GHz

Ref 10 dBm ALt

*RBW 1 MHz
*VBW 1 MHz

O dB SWT 45 ms

Marker 1 [T1 ]
-59.50 dBm
24.966346154 GHz

10 OfFffset 122 dB

D1 -27 diBm

—-40

—-50

——-60

——70

J*Adﬂvkmuﬂynwwhuw)rjwbvwwpbﬂhdufkmdﬂMMNM~MMAM4‘wﬂk“AﬂMquLuJA“w

——-80

-90

Start 18 GHz

Date: 30.AUG.2012 15:15:24

25 GHz to 40 GHz
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5600 MHz

9 kHz to 7 GHz

@ “RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -58.11 dBm
Ref 10 dBm “Att O dB SWT 25 ms 3.480770399 GHz
10 Offset 17]4 dB
| o
1 PK|
| 10
LVL
--20
D1 -27 ¢iBm
L -30
PRN
| _40 EXT
| -50
1
- —60 TN WA A —_—
—-70
—-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 12:26:38
7 GHzto 12 GHz
<é§> “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -48.73 dBm
Ref 10 dBm “Att O dB SWT 50 ms 11.205128205 GHz
10 Offset 13]1 dB
o [ A
1 PK]
R
LvL
—-20
D1 -27 {1Bm
—-30
PRN
—-40 EXT
L
- -50 M
;,;VM wm
h*ﬁu¢WMw,JMVVAuMJMMMJth~k¢M“kNNMw
—-70
—-80
-90
Start 4 GHz 800 MHz/ Stop 12 GHz
Date: 30.AUG.2012 12:53:27
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12 GHz to 18 GHz

®

*RBW 1 MHz
*VBW 1 MHz

Marker 1 [T1 ]
-56.07 dBm

Ref 20 dBm “ ALt O dB SWT 35 ms 17 .336538462 GHz

20 Offset 15]6 dB

—10
1 PK]
Lo

——-10

——20

D1 -27 Bm

——-30

__40

—-50

1
T Betn Ao At ot AR AP A A P I N A S A

——-60

——70

-80

Start 12 GHz 600 MHz/ Stop 18 GHz
Date: 30.AUG.2012 14:38:11

18 GHz to 25 GHz

Ref 10 dBm * ALt

o

“RBW 1 MHz
“VBW 1 MHz
dB SWT 45 ms

Marker 1 [T1 ]
-59.53 dBm
24 .203525641 GHz

10 Offset 12]2 dB

— O
:
0
——-20
D1 -27 Bm
- -30
- -40
——-50

v

—-80

-90

Start 18 GHz

Date: 30.AUG.2012 15:16:14
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25 GHz t0 40 GHz

5700 MHz

9 kHzto 7 GHz

COMMERCIAL-IN-CONFIDENCE

*RBW 1 MHz
“VBW 1 MHz

Marker

1

1 1
-58.27 dBm

Ref 10 dBm “Att O dB SWT 25 ms 3.596154755 GHz
10 Offset 17]4 dB
-0
1 PK]
| 10
-20
D1 -27 diBm
-30
--40
I-50
| 6 .V_"/J..u Ty ‘,wl‘ "
00 TR SRR VA TY SR S VWV DPY ATR Ve v Za s [yt
-70
—-80
-90
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 30.AUG.2012 12:27:18
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7 GHzto 12 GHz

@ *RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -46.80 dBm

Ref 10 dBm ALt O dB SWT 50 ms 11.410256410 GHz

10 OFffset 133 dB

—O
1 PK]
10

——-20

D1 -27 m
——-30
—-40
1
v

—-50

L _60 MP‘“M wu

»‘//J\/’ umww’&h

——70

——-80

-90

Start 4 GHz 800 MHz/ Stop 12 GHz
Date: 30.AUG.2012 12:54:02

12 GHz to 18 GHz

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -55.44 dBm
Ref 20 dBm “Att O dB SWT 35 ms 16.125000000 GHz
20 Offset 15]6 dB
—10
°
—-10
—-20
D1 -27 diBm
—-30
—-40
—-50
1
W WW VYV SNTIY W ITVEVINTY,
AN A A it \/ o
—-70
-80
Start 12 GHz 600 MHz/ Stop 18 GHz
Date: 30.AUG.2012 14:39:06
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18 GHz to 25 GHz

Ref 10 dBm ALt

dB

*RBW 1 MHz
“VBW 1 MHz
SWT 45 ms

Marker 1 [T1 ]
-59.50 dBm
24 .719551282 GHz

10 OfFffset 122 dB

D1 -27 diBm

—-40

—-50

——-60

H

——70

AﬂmwhﬂupuhwwmwuﬂM¢wwwm¢~MwNW&

A% et

——-80

-90

Start 18 GHz

Date: 30.AUG.2012 15:17:23

25 GHz to 40 GHz
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Limit Clause

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits.

If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval the attenuation required shall be 30 dB instead of 20 dB.
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Spurious Radiated Emissions

Frequency Band 1

5180 MHz

30 MHz to 1 GHz

80 _ Radiated Emissions (Field Strength

20 MM

Level (dBuVv/m)

8

FCC 3m 15209

30M
Frequency (Hz)

100M

1G

I(Zl\l;lek?zu)ency 8';&3}’% SeF\)/eI a;t\'/r?r;:) (I})iswit 3ngin 3ngin '(6‘5135 Fn?)ight Polarity
(UV/m) (UV/m) | (dBuV/m) | (uV/m)
30.582 31.2 36.3 40.0 100 -8.8 63.7 90 1.00 Horizontal
33.153 29.9 31.3 40.0 100 -10.1 68.7 180 1.00 Horizontal
35.044 28.3 26.0 40.0 100 -11.7 74.0 90 1.00 Horizontal
745.860 327 43.2 46.0 200 -13.3 156.8 0 1.00 Vertical
831.269 331 45.2 46.0 200 -12.9 154.8 180 1.00 Horizontal
891.603 33.9 49.5 46.0 200 -12.1 150.5 180 1.00 Vertical
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1 GHz to 40 GHz

COMMERCIAL-IN-CONFIDENCE

Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
5.128 Vertical 150 228 55.41 44.10

1 GHz to 7 GHz

7/GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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5200 MHz

30 MHz to 1 GHz

COMMERCIAL-IN-CONFIDENCE

rength;

80 _ Radiated Emissions (Field St
60
40

20

s

Level (dBuV/m)

5]

FCC 3m 15209

30M

Frequency (Hz)

100M

1G

l(:'\r/lek?zu)ency (Qd';pll_\?nil) (L?epvel 82&{;}1‘% aﬁit I\?Ingin I\?Il;'gin (Agegé? 'Jr?)ight Polarity
(uV/m) (uV/m) | (dBuV/m) | (uV/m)
31.310 314 37.2 40.0 100 -8.6 62.8 90 1.00 Vertical
34.171 29.0 28.2 40.0 100 -11.0 71.8 180 1.00 Vertical
35.966 27.7 243 40.0 100 -12.3 75.7 0 1.00 Vertical
756.191 329 44.2 46.0 200 -13.1 155.8 180 1.00 Vertical
862.406 33.2 45.7 46.0 200 -12.8 154.3 90 1.00 Horizontal
893.979 34.0 50.1 46.0 200 -12.0 149.9 180 1.00 Horizontal
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1 GHz to 40 GHz

COMMERCIAL-IN-CONFIDENCE

Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
5.147 Vertical 162 248 55.57 44.04

1 GHz to 7 GHz

7/GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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5240 MHz

30 MHz to 1 GHz

80 _ Radiated Emissions (Field Strength

60

COMMERCIAL-IN-CONFIDENCE

40

20

WY

Level (dBuV/m)

)
S

FCC 3m 15209

30M

100M

1G

Frequency (Hz)
l(:'\r/lek?zu)ency (Qd';pll_\?nil) (L?ereI 82&{;}1‘% Szit angin angin (Agegé? 'Jr?)ight Polarity
(uV/m) (uV/m) | (dBuV/m) | (uVv/m)
30.582 31.2 36.3 40.0 100 -8.8 63.7 90 1.00 Horizontal
32.425 30.2 324 40.0 100 -9.8 67.6 0 1.00 Horizontal
34.123 29.1 28.5 40.0 100 -10.9 715 90 1.00 Vertical
826.467 33.0 44.7 46.0 200 -13.0 155.3 90 1.00 Vertical
886.413 337 48.4 46.0 200 -12.3 151.6 90 1.00 Vertical
926.377 33.8 49.0 46.0 200 -12.2 151.0 180 1.00 Vertical
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1 GHz to 7 GHz

7GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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Frequency Band 2

5260 MHz

30 MHz to 1 GHz

80  Radiated Emissions (Field Strength

60

COMMERCIAL-IN-CONFIDENCE

40

Level (dBuV/m)

N
S

FCC 3m 15209

30M

100M

1G

Frequency (Hz)
I(Zl\l;lek?zu)ency 8';&3}’% SeF\)/eI a;t\'/r?r;:) (I})iiit I\?Ingin 3ngin '(6‘5135 Fn?)ight Polarity
(UV/m) (UV/m) | (dBuV/m) | (uV/m)
31.407 30.7 36.3 40.0 100 -9.3 63.7 0 1.00 Vertical
32.474 30.2 324 40.0 100 -9.8 67.6 0 1.00 Vertical
33.541 29.5 28.5 40.0 100 -10.5 715 0 1.00 Vertical
774912 33.0 44.7 46.0 200 -13.0 155.3 180 1.00 Horizontal
852.851 33.1 48.4 46.0 200 -12.9 151.6 180 1.00 Vertical
932.488 33.8 49.0 46.0 200 -12.2 151.0 0 1.00 Horizontal
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1 GHz to 7 GHz

7GHz to 8 GHz

Document 75918726 Report 14 Issue 2 Page 136 of 250

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

8 GHz to 18 GHz

18 GHz to 40 GHz
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5300 MHz

30 MHz to 1 GHz

80 _ Radiated Emissions (Field Strength

60

COMMERCIAL-IN-CONFIDENCE

40

Level (dBuV/m)

)
S

FCC 3m 15209

30M

100M

1G

Frequency (Hz)
l(:'\r/lek?zu)ency (Qd';t\?nil) (L?epvel gigtll_\llr?rlrg) aﬁit I\?Il;'gin I\?Il;'gin (ADnegS I(-lnt]e)ight Polarity
(uV/m) (uV/m) | (dBuV/m) | (uV/m)
30.776 31.1 35.9 40.0 100 -8.9 64.1 90 1.00 Horizontal
31.843 30.5 335 40.0 100 -9.5 66.5 180 1.00 Horizontal
34.802 28.5 26.6 40.0 100 -11.5 73.4 180 1.00 Vertical
831.220 33.0 44.7 46.0 200 -13.0 155.3 0 1.00 Horizontal
869.584 33.2 45.7 46.0 200 -12.8 154.3 180 1.00 Horizontal
920.509 34.0 50.1 46.0 200 -12.0 149.9 90 1.00 Vertical
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1 GHz to 40 GHz
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Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
5.352 Vertical 112 209 57.12 46.09

10.600 Horizontal 120 164 55.93 50.98

1GHzto 7 GHz

7GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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5320 MHz

30 MHz to 1 GHz

80 _ Radiated Emissions (Field St

COMMERCIAL-IN-CONFIDENCE

rength;

20

Level (dBuV/m)

)
S

FCC 3m 15209

30M

Frequency (Hz)

100M

1G

I(:'\l;lek?zu)ency 81';&\6/%?') (L?ereI 8';&\';1;) Szit angin 3ngin ?Sgg l(_:ﬁ)ight Polarity
(UV/m) (UV/m) | (dBuV/m) | (uV/m)
30.631 31.2 36.3 40.0 100 -8.8 63.7 0 1.00 Horizontal
32.183 30.3 32.7 40.0 100 -9.7 67.3 0 1.00 Horizontal
33.444 30.0 31.6 40.0 100 -10.0 68.4 0 1.00 Horizontal
810.705 33.0 44.7 46.0 200 -13.0 155.3 0 1.00 Vertical
869.487 333 46.2 46.0 200 -12.7 153.8 0 1.00 Vertical
920.460 34.0 50.1 46.0 200 -12.0 149.9 0 1.00 Vertical
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1 GHz to 40 GHz
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Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
5.372 Vertical 155 203 57.37 46.13

10.640 Horizontal 112 166 55.83 50.78

1GHzto 7 GHz

7GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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Frequency Band 3

5500 MHz

30 MHz to 1 GHz

80  Radiated Emissions (Field Strength

60

COMMERCIAL-IN-CONFIDENCE

40

20

S

Level (dBuV/m)

N
S

FCC 3m 15209

30M

Frequency (Hz)

100M

1G

I(:'\l;lek?zu)ency 81';&\6/%?') (L?ereI 8';&\';1;) Szit angin 3ngin ?Sgg l(_:ﬁ)ight Polarity
(UV/m) (UV/m) | (dBuV/m) | (uV/m)
30.579 31.2 36.3 40.0 100 -8.8 63.7 0 0.00 Horizontal
32.183 30.3 32.7 40.0 100 -9.7 67.3 90 1.00 Horizontal
35.141 28.3 26.0 40.0 100 -11.7 74.0 90 1.00 Horizontal
829.135 33.0 44.7 46.0 200 -13.0 155.3 180 1.00 Vertical
862.842 33.2 45.7 46.0 200 -12.8 154.3 180 1.00 Vertical
903.437 34.0 50.1 46.0 200 -12.0 149.9 180 1.00 Vertical
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1 GHz to 40 GHz
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Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
5.448 Vertical 125 152 56.83 45.44

11.000 Horizontal 100 166 53.54 47.60

1GHzto 7 GHz

7 GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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5600 MHz

COMMERCIAL-IN-CONFIDENCE

30 MHz to 1 GHz

80 _ Radiated Emissions (Field Strength

60

40

e N

Level (dBuV/m)

)
S

FCC 3m 15209

30M

Frequency (Hz)

100M

1G

l(:'\r/lek?zu)ency (Qd';pll_\?nil) (L?ereI 82&{;}1‘% Szit angin angin (Agegé? 'Jr?)ight Polarity
(uV/m) (uV/m) | (dBuV/m) | (uVv/m)
30.582 31.2 36.3 40.0 100 -8.8 63.7 0 1.00 Horizontal
31.795 30.5 33.5 40.0 100 9.5 66.5 0 1.00 Horizontal
33.444 30.0 31.6 40.0 100 -10.0 68.4 0 1.00 Horizontal
789.898 32.6 42.7 46.0 200 -13.4 157.3 180 1.00 Vertical
858.671 33.0 447 46.0 200 -13.0 155.3 90 1.00 Horizontal
891.991 33.9 49.5 46.0 200 -12.1 150.5 180 1.00 Vertical
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1GHz to 40 GHz

COMMERCIAL-IN-CONFIDENCE

Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
11.200 Horizontal 100 170 54.35 47.88

1 GHz to 7 GHz

7/GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz
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5700 MHz

30 MHz to 1 GHz

80 _ Radiated Emissions (Field Strength

60

COMMERCIAL-IN-CONFIDENCE

40

Level (dBuV/m)

)
S

FCC 3m 15209

30M

Frequency (Hz)

100M

1G

l(:'\r/lek?zu)ency (Qd';pll_\?nil) (L?epvel 82&{;}1‘% aﬁit I\?Ingin I\?Il;'gin (Agegé? 'Jr?)ight Polarity
(uV/m) (uV/m) | (dBuV/m) | (uV/m)
31.019 31.0 35.5 40.0 100 -9.0 64.5 180 1.00 Horizontal
33.638 29.4 295 40.0 100 -10.6 70.5 180 1.00 Horizontal
34.996 28.4 26.3 40.0 100 -11.6 73.7 180 1.00 Horizontal
789.898 32.6 42.7 46.0 200 -13.4 157.3 0 1.00 Vertical
847.662 33.0 447 46.0 200 -13.0 155.3 180 1.00 Vertical
880.351 334 46.8 46.0 200 -12.6 153.2 90 1.00 Vertical
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1 GHz to 40 GHz

COMMERCIAL-IN-CONFIDENCE

Frequency Antenna Antenna Height EUT Arc Final Peak Final Average
(GHz) Polarisation (cm) (degrees) (dBuV/m) (dBuV/m)
11.400 Horizontal 102 223 54.74 49.92

1 GHz to 7 GHz

7/GHz to 8 GHz
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8 GHz to 18 GHz

18 GHz to 40 GHz

Limit
Peak (dBuV/m) Average (dBuVv/m)
74.0 54.0
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Band Edge Emissions

5180 MHz
Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)
Vertical 56.39 39.35
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5320 MHz
Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)
Vertical 54.52 40.69
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5500 MHz

Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)

Vertical 52.22 40.29

Limit

Peak (dBuV/m) Average (dBuVv/m)

74.0 54.0
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COMMERCIAL-IN-CONFIDENCE

802.11(n) - 5 GHz, 40 MHz BW

Band Edge Emissions

5190 MHz
Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)
Vertical 61.00 45.76
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5310 MHz
Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)
Vertical 63.79 45.50
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5510 MHz

Polarisation Final Peak (dBuV/m) Final Average (dBuV/m)

Vertical 63.57 40.99

Limit

Peak (dBuV/m) Average (dBuVv/m)

74.0 54.0
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2.4 FREQUENCY STABILITY

24.1 Specification Reference

FCC CFR 47 Part 15E, Clause 2.1055 and 15.407 (g)

2.4.2 Equipment Under Test and Modification State

CDMA SHL21 S/N: IMEI 004401114094804 - Modification State O

24.3 Date of Test

6 September 2012, 7 September 2012 & 12 September 2012

2.4.4 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.4.5 Test Procedure
The EUT was set to transmit on maximum power with test model 1. In accordance with 2.1055,
the temperature was varied from -30°C to +50° in 10° steps. Testing was performed on the
middle channel only 2132.4MHz, Channel 1637.

2.4.6 Environmental Conditions

Ambient Temperature 20.6 - 25.6°C
Relative Humidity 33.6 -57.2%
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2.4.7 Test Results

802.11(a)
4.0V DC Supply

Frequency Band 1

COMMERCIAL-IN-CONFIDENCE

Hand Carrier Battery Powered

Temperature Interval Supply Voltage Frequency Error (ppm)
5180 MHz 5240 MHz
-30°C 40V DC 18.53 -4.58
3.7vDC 13.90 18.25
-20°C 40V DC 12.12 12.20
3.7vDC 12.14 12.15
-10°C 40V DC 11.60 11.40
3.7vDC 11.63 11.31
0°C 40V DC 9.49 9.16
3.7vDC 9.67 9.15
+10°C 4.0V DC 6.17 6.06
3.7vDC 6.26 6.22
+20°C 4.0V DC 9.27 -4.58
3.7vDC -18.53 0
4.0V DC 9.27 -4.58
-30°C 40V DC 2.09 1.85
3.7vDC 2.10 1.71
+40°C 4.0vVDC 0.43 0.45
3.7vDC 0.41 0.44
+50°C 4.0V DC 3.38 3.39
3.7vDC 3.23 3.25
+60°C 4.0V DC N/A N/A
3.7vDC N/A N/A
+70°C 4.0V DC N/A N/A
3.7vDC N/A N/A
Maximum Frequency Error (Hz) 96000 72000
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Frequency Band 2

COMMERCIAL-IN-CONFIDENCE

Hand Carrier Battery Powered

Temperature Interval Supply Voltage Frequency Error (ppm)
5260 MHz 5320 MHz
-30°C 4.0V DC -9.13 -18.05
3.7V DC 18.25 18.05
-20°C 4.0V DC 12.16 12.14
3.7V DC 12.15 12.15
-10°C 4.0V DC 11.32 11.28
3.7V DC 11.31 11.28
0°C 40V DC 9.04 8.76
3.7V DC 9.15 8.91
+10°C 4.0V DC 6.10 6
3.7V DC 6.22 6.08
+20°C 4.0V DC -18.25 -13.53
3.7vDC 0 -4.51
4.0V DC -18.25 -13.53
-30°C 40V DC 1.67 1.65
3.7V DC 1.71 1.73
+40°C 4.0V DC 0.42 0.41
3.7V DC 0.41 0.41
+50°C 4.0V DC 3.35 3.35
3.7V DC 3.17 3.22
+60°C 4.0V DC N/A N/A
3.7V DC N/A N/A
+70°C 4.0V DC N/A N/A
3.7vDC N/A N/A
Maximum Frequency Error (Hz) 96000 96000
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Frequency Band 3

COMMERCIAL-IN-CONFIDENCE

Hand Carrier Battery Powered

Temperature Interval Supply Voltage Frequency Error (ppm)
5500 MHz 5700 MHz
-30°C 4.0V DC 4.36 4.21
3.7vDC -8.73 8.42
-20°C 4.0V DC 12.12 12.12
3.7V DC 12.12 12.11
-10°C 40V DC 11.24 11.22
3.7V DC 11.24 11.24
0°C 40V DC 8.74 8.82
3.7V DC 8.83 8.92
+10°C 4.0V DC 6.15 6.11
3.7V DC 6.26 6.19
+20°C 4.0V DC -13.09 -4.21
3.7V DC 8.73 16.84
4.0V DC 8.73 -4.21
-30°C 4.0V DC 1.58 1.58
3.7V DC 1.62 1.65
+40°C 4.0V DC 0.41 0.40
3.7V DC 0.42 0.40
+50°C 4.0V DC 3.30 3.32
3.7V DC 3.13 3.20
+60°C 4.0V DC N/A N/A
3.7V DC N/A N/A
+70°C 4.0V DC N/A N/A
3.7vDC N/A N/A
Maximum Frequency Error (Hz) -72000 96000

Limit

Maintained within the band of operation under all conditions of normal operations as specified in the user's manual.
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802.11(n) - 5 GHz, 20 MHz BW

4.0 V DC Supply

Frequency Band 1

Hand Carrier Battery Powered

Temperature Interval Supply Voltage Frequency Error (ppm)
5180 MHz 5240 MHz
-30°C 40V DC 18.53 4.58
3.7V DC 18.53 13.74
-20°C 40V DC 12.12 12.20
3.7vDC 12.12 12.15
-10°C 40V DC 11.63 11.40
3.7vDC 11.63 11.47
0°C 40V DC 9.67 9.16
3.7vDC 9.97 9.20
+10°C 4.0V DC 6.26 6.06
3.7vDC 6.26 6.15
+20°C 4.0V DC -4.63 -4.58
3.7vDC -4.63 4.58
4.0V DC -4.63 -4.58
-30°C 40V DC 2.10 1.85
3.7vDC 2.10 1.94
+40°C 4.0V DC 0.41 0.45
3.7vDC 0.43 0.44
+50°C 4.0vVDC 3.38 3.39
3.7VvDC 3.23 3.25
+60°C 4.0V DC N/A N/A
3.7vDC N/A N/A
+70°C 4.0V DC N/A N/A
3.7vDC N/A N/A
Maximum Frequency Error (Hz) 96000 72000
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Frequency Band 2

COMMERCIAL-IN-CONFIDENCE

Hand Carrier Battery Powered

Temperature Interval Supply Voltage Frequency Error (ppm)
5260 MHz 5320 MHz
-30°C 4.0V DC 13.69 9.02
3.7vDC -9.13 451
-20°C 4.0V DC 12.16 12.14
3.7V DC 12.15 12.15
-10°C 4.0V DC 11.32 11.28
3.7V DC 11.31 11.28
0°C 40V DC 9.04 8.76
3.7V DC 9.15 8.91
+10°C 4.0V DC 6.10 6
3.7V DC 6.22 6.08
+20°C 4.0V DC 4.56 -9.02
3.7vDC 0 0
4.0V DC 4.56 -9.02
-30°C 40V DC 1.67 1.65
3.7V DC 1.71 1.73
+40°C 4.0V DC 0.42 0.41
3.7V DC 0.41 0.41
+50°C 4.0V DC 3.35 3.35
3.7V DC 3.17 3.22
+60°C 4.0V DC N/A N/A
3.7V DC N/A N/A
+70°C 4.0V DC N/A N/A
3.7vDC N/A N/A
Maximum Frequency Error (Hz) 72000 64615
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Frequency Band 3

COMMERCIAL-IN-CONFIDENCE

Hand Carrier Battery Powered

Temperature Interval Supply Voltage Frequency Error (ppm)
5500 MHz 5700 MHz
-30°C 4.0V DC 8.73 -8.42
3.7vDC 8.73 12.63
-20°C 4.0V DC 12.12 12.12
3.7V DC 12.12 12.11
-10°C 40V DC 11.24 11.22
3.7V DC 11.24 11.24
0°C 40V DC 8.74 8.82
3.7V DC 8.83 8.92
+10°C 4.0V DC 6.15 6.11
3.7V DC 6.26 6.19
+20°C 4.0V DC -13.09 421
3.7VvDC 4.36 -8.42
4.0V DC -13.09 421
-30°C 4.0V DC 1.58 1.58
3.7V DC 1.62 1.65
+40°C 4.0V DC 0.41 0.40
3.7V DC 0.42 0.40
+50°C 4.0V DC 3.30 3.32
3.7V DC 3.13 3.20
+60°C 4.0V DC N/A N/A
3.7V DC N/A N/A
+70°C 4.0V DC N/A N/A
3.7vDC N/A N/A
Maximum Frequency Error (Hz) -72000 72000

Limit

Maintained within the band of operation under all conditions of normal operations as specified in the user's manual.

Document 75918726 Report 14 Issue 2

COMMERCIAL-IN-CONFIDENCE

Page 165 of 250



COMMERCIAL-IN-CONFIDENCE

802.11(n)- 5 GHz, 40 MHz BW

4.0 V DC Supply

Frequency Band 1

Hand Carrier Battery Powered

Temperature Interval Supply Voltage Frequency Error (ppm)
5190 MHz 5230 MHz
-30°C 40V DC 7.71 7.65
3.7V DC 7.71 7.65
-20°C 40V DC 15.41 15.30
3.7vDC 15.41 15.30
-10°C 40V DC 1541 15.3
3.7vDC 15.41 15.30
0°C 40V DC 15.41 9.65
3.7vDC 15.41 7.65
+10°C 4.0V DC 7.71 7.65
3.7vDC 7.71 7.65
+20°C 4.0V DC 7.71 7.65
3.7vDC 7.71 7.65
4.0V DC 7.71 7.65
-30°C 40V DC 7.71 7.65
3.7vDC 7.71 7.65
+40°C 4.0V DC 7.71 7.65
3.7vDC 7.71 7.65
+50°C 4.0vVDC -1.54 7.65
3.7V DC -3.08 7.65
+60°C 4.0V DC N/A N/A
3.7vDC N/A N/A
+70°C 4.0V DC N/A N/A
3.7vDC N/A N/A
Maximum Frequency Error (Hz) 80000 80000
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Frequency Band 2

COMMERCIAL-IN-CONFIDENCE

Hand Carrier Battery Powered

Temperature Interval Supply Voltage Frequency Error (ppm)
5270 MHz 5310 MHz
-30°C 40V DC 7.59 15.07
3.7vDC 7.59 15.07
-20°C 40V DC 15.18 15.07
3.7vDC 15.18 15.07
-10°C 40V DC 15.18 15.07
3.7V DC 15.18 15.07
0°C 40V DC 15.18 15.07
3.7V DC 15.18 15.07
+10°C 4.0V DC 7.59 7.53
3.7V DC 7.59 7.53
+20°C 4.0V DC 7.59 7.53
3.7vDC 7.59 7.53
40V DC 7.59 7.53
-30°C 40V DC 7.59 7.53
3.7V DC 7.59 7.53
+40°C 4.0V DC 7.59 7.53
3.7V DC 7.59 7.53
+50°C 4.0V DC 15.18 7.53
3.7V DC 15.18 7.53
+60°C 4.0V DC N/A N/A
3.7V DC N/A N/A
+70°C 4.0V DC N/A N/A
3.7vDC N/A N/A
Maximum Frequency Error (Hz) 80000 80000
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Frequency Band 3
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Hand Carrier Battery Powered

Temperature Interval Supply Voltage Frequency Error (ppm)
5510 MHz 5670 MHz
-30°C 40V DC 14.52 14.11
3.7vDC 14.52 14.11
-20°C 40V DC 21.78 14.11
3.7vDC 21.78 14.11
-10°C 40V DC 21.78 7.05
3.7V DC 21.78 7.05
0°C 40V DC 14.52 7.05
3.7V DC 14.52 7.05
+10°C 4.0V DC 7.26 7.05
3.7V DC 7.26 7.05
+20°C 4.0V DC 7.26 7.05
3.7vDC 7.26 7.05
4.0V DC 7.26 7.05
-30°C 4.0V DC 7.26 7.05
3.7V DC 7.26 7.05
+40°C 4.0V DC 7.26 7.05
3.7V DC 7.26 7.05
+50°C 4.0V DC 7.26 -14.11
3.7V DC -7.26 14.11
+60°C 4.0V DC N/A N/A
3.7V DC N/A N/A
+70°C 4.0V DC N/A N/A
3.7vDC N/A N/A
Maximum Frequency Error (Hz) 120000 80000

Limit

Maintained within the band of operation under all conditions of normal operations as specified in the user's manual.
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251

2.5.2

2.5.3

254

255

2.5.6

COMMERCIAL-IN-CONFIDENCE

26 dB BANDWIDTH

Specification Reference

FCC CFR 47 Part 15E, Clause 15.407 (a)

Equipment Under Test and Modification State

CDMA SHL21 S/N: IMEI 004401114094523 - Modification State O

Date of Test

29 August 2012 & 31 August 2012

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Test Procedure

The EUT was transmitted at maximum power via an attenuator and cable to the Spectrum
Analyser. The Analyser settings were adjusted to display the resultant trace on screen and a
resolution bandwidth and video bandwidth were set appropriately to perform the measurement
correctly.

Environmental Conditions

Ambient Temperature 25.0 - 25.8°C
Relative Humidity 26.9 - 44.2%
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257 Test Results

802.11(a)

Frequency Band 1

COMMERCIAL-IN-CONFIDENCE

5180 MHz
26 dB Bandwidth (MHz) 20.304
@ “RBW 30 kHz Marker 2 [T1 ]
*VBW 100 kHz -26.52 dBm
Ref 17.8 dBm Att 25 dB SWT 35 ms 5.189912000 GHz

Offset 2047

—10

dB

Markgr 1 [T1 (]
—-27.02 dBm

[viAxH I

RS il

|

j/M
—-30

sw “JJ;OO off
A‘AthAﬂ

A MU'\FWUWW
t-50
|60
I--70
|80
Center 5.18 GHz 3 MHz/ Span 30 MHz
Date: 5.SEP.2012 09:25:02
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5200 MHz
26 dB Bandwidth (MHz) 20.592
@ *RBW 30 kHz Marker 2 [T1 ]
*VBW 100 kHz -26.49 dBm
Ref 18.7 dBm ALt 25 dB SWT 35 ms 5.210296000 GHz
Offset 20]5 dB Markegr 1 [T1](]
-27-.55 dBm
10 —5 +
SGL
MAXH [ Sre}
—=-10 I‘A HA
——20
M 2
| _30 EXT
SW}?‘ 500 off 500
Fod t,
——50
——60
—=70
| -80
Center 5.2 GHz 3 MHz/ Span 30 MHz
Date: 29_.AUG.2012 11:00:08
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5240 MHz

COMMERCIAL-IN-CONFIDENCE

26 dB Bandwidth (MHz)

20.592

Ref 18.4 dBm

ATt 25 dB

*RBW 30 kHz
*VBW 100 kHz
SWT 35 ms

Marker 2 [T1 ]
-27.17 dBm
5.250344000 GHz

Offset 2045 dB

Markgr 1 [T1]|]
-27.75 dBm

- 10

N G
N |

-80.

Center 5.24 GHz

Date: 4.SEP.2012 13:44:49

3 MHz/

Span 30 MHz

5229608000 hH7"-

SGL

LVL

EXT

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.
This data rate was 12 Mbps.
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Frequency Band 2

5260 MHz

COMMERCIAL-IN-CONFIDENCE

26 dB Bandwidth (MHz) 20.832
<§§> “RBW 30 kHz Marker 2 [T1 ]
“VBW 100 kHz -29.96 dBm
Ref 16.3 dBm Att 25 dB SWT 35 ms 5.270632000 GHz
Ooffset 20]4 dB Markdr 1 [T1[] "
| 10 —27 .68 dBm
5.249608000 GHz
SGL
1 P
MAXH]
MW MWW] M\MM[ A LvL
WAUW
-10
A I,
Sf’)f ‘M\w
20
/JWV Kmu EX
swif 500 df 500 Wy -
--50.
60
-70
-80:
Center 5.26 GHz 3 MHz/ Span 30 MHz

Date: 4.SEP.2012 15:08:28
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5300 MHz
26 dB Bandwidth (MHz) 20.448
@ *RBW 30 kHz Marker 2 [T1 ]
*VBW 100 kHz -27 .60 dBm
Ref 18.3 dBm Att 25 dB SWT 35 ms 5.310200000 GHz
Offset 20]3 dB Markegr 1 [T1](]
-24.29 dBm
10 5289754000 GHZ
SGL
MAXH e
--10 AH MA
t--20
ﬁﬂm \‘\Q\A
- -30
EXT
SWPM’;OO of 500 \1\«
Wr H‘/\l‘,«wﬁ
- -50;
--60
t-70;
| —80.
Center 5.3 GHz 3 MHz/ Span 30 MHz
Date: 29_.AUG.2012 11:50:02
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5320 MHz
26 dB Bandwidth (MHz) 20.736
@ *RBW 30 kHz Marker 2 [T1 ]
“VBW 100 kHz -28.14 dBm
Ref 17 dBm Att 25 dB SWT 35 ms 5.330152000 GHz
Offset 20 |dB Markgr 1 [T1|]
| o -27.96 _dBm
5.309656000 GHz
SGL
1 P

) .
1

--30 ‘ .
\‘“‘.‘:“Aﬂﬁ/\/ioo ar 500 \\{M\Mu L =08

WA

- -80

Center 5.32 GHz 3 MHz/ Span 30 MHz

Date: 4.SEP.2012 14:21:40

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.
This data rate was 12 Mbps.
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Frequency Band 3

5500 MHz

26 dB Bandwidth (MHz) 20.448
@ “RBW 30 kHz Marker 2 [T1 ]
“VBW 100 kHz -27.63 dBm
Ref 18.8 dBm Att 25 dB SWT 35 ms 5.510200000 GHz
Offgset 194 dB Markdr 1 [T1[]
-27.25 dBm
10 s—#897o4000—6H={ I

O G e S G

M |

- -30 VHLH
J\}'NbOU of 500

EXT

%"‘%“w b

Center 5.5 GHz 3 MHz/ Span 30 MHz

Date: 4.SEP.2012 14:38:28
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5600 MHz
26 dB Bandwidth (MHz) 20.400
@ “RBW 30 kHz Marker 2 [T1 ]
*VBW 100 kHz -27.07 dBm
Ref 17.2 dBm Att 25 dB SWT 35 ms 5.610056000 GHz
Offset 19 |dB Markegr 1 [T1](]
| 10 -2g§.73 dBm
5.589656000 GHz |IEM
SGL
vAxH I
WWWMFMW/W\/\ MAMAWNMMW
--10
ll(d ‘1.
t-20 A
w 2
| _30 "
EXT
SWP, 500 off 500
P Ko
| -50
I -60
l -70
I--80
Center 5.6 GHz 3 MHz/ Span 30 MHz
Date: 28_AUG.2012 14:51:35

Document 75918726 Report 14 Issue 2

COMMERCIAL-IN-CONFIDENCE

Page 177 of 250



COMMERCIAL-IN-CONFIDENCE

5700 MHz
26 dB Bandwidth (MHz) 20.592
<§%> *RBW 30 kHz Marker 2 [T1 ]
“VBW 100 kHz -27.49 dBm
Ref 17.6 dBm Att 25 dB SWT 35 ms 5.710296000 GHz
Offset 185 dB Markgr 1 [T1|]
-24.80 dBm
1o 5.689752000 GHz
SGL
1 PK

- -40 L “l\“‘ 3DB
My Wiy

- -50

- -60

70

- -80

Center 5.7 GHz 3 MHz/ Span 30 MHz

Date: 4.SEP.2012 14:46:05

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.
This data rate was 12 Mbps.

Limit

Not specified.
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802.11(n) - 5 GHz, 20 MHz BW

Frequency Band 1

5180 MHz

26 dB Bandwidth (MHz)

20.928

®

“RBW 30 kHz
“VBW 100 kHz

Marker 2 [T1 ]
-28.67 dBm

Ref 17.4 dBm Att 25 dB SWT 35 ms 5.190488000 GHz
offget 20]7 dB Markdr 1 [T1[]
-29.32 dBm
10 5.169464000 GHz
SGL
1 PK]
o

AL i

|

"

T T
| |
w N
] o
+

S\."‘./Fﬁf/f'\‘;oo of 500

K

- -80

Center 5.18 GHz 3 MHz/

Date: 4.SEP.2012 09:16:04
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5200 MHz
26 dB Bandwidth (MHz) 21.024
@ *RBW 30 kHz Marker 2 [T1 ]
*VBW 100 kHz -27.42 dBm
Ref 18.3 dBm ALt 25 dB SWT 35 ms 5.210440000 GHz
Offset 20]5 dB Markegr 1 [T1](]
-27-73 dBm
10 5. I89ATGU00 GHZ
SGL
MAXH I e}
——10
/ \
| _30 A
M["’ K“\'\ EXT
Swi 500 off 500
i’ AT
——50.
——60
—=70
| -80
Center 5.2 GHz 3 MHz/ Span 30 MHz
Date: 29_.AUG.2012 12:16:43
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5240 MHz

26 dB Bandwidth (MHz)

21.168

@ *RBW 30 kHz
*VBW 100 kHz

Marker 2 [T1 ]
-28.88 dBm

LVL

EXT

Ref 16.9 dBm Att 25 dB SWT 35 ms 5.250488000 GHz
Offset 205 dB Markgr 1 [T1|]
-2§.69 dBm
10
5.229464000 GHz
SGL
R |
-10:
| } i
i g
-30:
swi f/j‘;oo of 500 \“\Q
L Wy
--50;
--60:
-70
- -80:
Center 5.24 GHz 3 MHz/ Span 30 MHz

Date: 4.SEP.2012 09:10:43

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted

average power. This data rate was 6.5Mbps.
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Frequency Band 2

5260 MHz

26 dB Bandwidth (MHz)

20.780

Ref 16 dBm Att 25 dB

“RBW 30 kHz
“VBW 100 kHz
SWT 35 ms

Marker 2 [T1 ]
-29.94 dBm
5.270536000 GHz

Offset 2014 dB
- 10

Markdr 1 [T1]]
—2¢ 25 dBm

H

5.249368000 GHz

SGL

LVL

*

-30 j\/‘f
) 500 df 500

Center 5.26 GHz

Date: 4.SEP.2012 15:14:31
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26 dB Bandwidth (MHz)

20.832

@ “RBW 30 kHz Marker 2 [T1 ]
*VBW 100 kHz -28.01 dBm
Ref 17.2 dBm Att 25 dB SWT 35 ms 5.310392000 GHz
Offset 20]3 dB Markegr 1 [T1](]
| 10 -2¢.87 dBm
5.289560(0000 GHz |IEM
SGL
vAxH I
--10
. . I
M %
| _30 /
/V/ \«“\L EXT
swpy 500 of 500
| -50
t-60
| -70
t-80
Center 5.3 GHz 3 MHz/ Span 30 MHz
Date: 29.AUG.2012 12:38:15
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5320 MHz
26 dB Bandwidth (MHz) 20.928
<é§> *RBW 30 kHz Marker 2 [T1 ]
“VBW 100 kHz -28.93 dBm
Ref 16 dBm Att 25 dB SWT 35 ms 5.330488000 GHz
Offset 20 |dB Markdr 1 [T1[] "
10 —2¢ 93 dsm
5.309608000 GHz
SGL
1 PKEEG
[MtaaAs A sl AR
-10
J

L -30
’p('/l \\1\\‘\ EXT
e Swgl 500 df 500 I .

Center 5.32 GHz 3 MHz/ Span 30 MHz

Date: 4.SEP.2012 15:26:05

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 6.5 Mbps.
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Frequency Band 3

5500 MHz

26 dB Bandwidth (MHz) 21.168
@ “RBW 30 kHz Marker 2 [T1 ]
“VBW 100 kHz -28.05 dBm
Ref 16.5 dBm Att 25 dB SWT 35 ms 5.510536000 GHz
Ooffset 19]4 dB Markdr 1 [T1[] ,I
10 —28 48 dBm

5.48956(0000 GHz
SGL

-0

20 ] I,
e b e AN
-

Center 5.5 GHz 3 MHz/ Span 30 MHz

Date: 4.SEP.2012 15:43:13
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5600 MHz
26 dB Bandwidth (MHz) 21.120
@ *RBW 30 kHz Marker 2 [T1 ]
*VBW 100 kHz -30.18 dBm
Ref 16.5 dBm ATt 25 dB SWT 35 ms 5.610488000 GHz

SGL.

LVL

Offset 19 |dB Markgr 1 [T1]] I
| 10 -28.79 dBm
5.5893684000 GHZI
s
MAXH
WMWMW\MMMM MMM
t-20
I--30
swplf 500 of 500
I--50
I -60
t--70
I--80
Center 5.6 GHz 3 MHz/ Span 30 MHz
Date: 28_AUG.2012 17:00:39
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5700 MHz
26 dB Bandwidth (MHz) 21.168
@ *RBW 30 kHz Marker 2 [T1 ]
“VBW 100 kHz -30.01 dBm
Ref 16.4 dBm Att 25 dB SWT 35 ms 5.710536000 GHz
Offset 18]5 dB Markdr 1 [T1[] ,|
| 10 -3¢ 58 dBm
5.689368000 GHz
SGL
1 PK

-0

kAt SR sl At
I
y Y

SWP, 500 of 500 \M\\ 4 L‘

Center 5.7 GHz 3 MHz/ Span 30 MHz

Date: 4.SEP.2012 15:48:49

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 6.5 Mbps.

Limit

Not specified.
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802.11(n) - 5 GHz, 40 MHz BW

Frequency Band 1

5190 MHz
26 dB Bandwidth (MHz) 48320
® “RBW 30 kHz Marker 2 [T1 ]
“VBW 100 KHz -31.75 dBm
Ref 19.4 dBm Att 25 dB SWT 60 ms 5.214200000 GHz
Offget 20/7 dB Markdr 1 [T1]]
-32.36 dBm
10 5.165880000 GHz || IEM
SGL
MAXH 0
Pl "
-10
EXT
500 of 500
-50
-60
-70
-80
Center 5.19 GHz 5 MHz/ Span 50 MHz
Date: 6.SEP.2012 16:34:50
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5230 MHz

26 dB Bandwidth (MHz)

48320

® *RBW 30 kHz
*VBW 100 kHz

Ref 19.3 dBm Att 25 dB SWT 60 ms

Marker 2 [T1 ]
-35.04 dBm
5.254200000 GHz

Ooffset 20]5 dB

Marker 1 [T1|]
33.26 dBm
5205880000 GH:

-

=y
e}

WAXH I

|

500 of 500

|

Center 5.23 GHz 5 MHz/

Date: 6.SEP.2012 16:39:20

Span 50 MHz

The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted

average power. This data rate was 27 Mbps.
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Frequency Band 2

5270 MHz

26 dB Bandwidth (MHz)

48320

® “RBW 30 kHz
*VBW 100 kHz

Marker 2 [T1 ]
-32.65 dBm

Ref 18.7 dBm Att 25 dB SWT 60 ms 5.294200000 GHz
Ooffset 20)7 dB Markgr 1 [T1[]
-33.23 dBm
~10 s—245886606——cH=| M
SGL
o
2124
500 of 500
!
—=50:
—-60:
—=70
-80
Center 5.27 GHz 5 MHz/ Span 50 MHz
Date: 6.SEP.2012 16:43:54
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5310 MHz
26 dB Bandwidth (MHz) 48320
® *RBW 30 kHz Marker 2 [T1 ]
“VBW 100 kHz -31.40 dBm
Ref 19.6 dBm Att 25 dB SWT 60 ms 5.334200000 GHz
Ooffset 20]5 dB Markgr 1 [T1][]
37.62 dBm
10 5.285880000 GHz
SGL
\
AXH I

—-10:

EX
500 of 500 NJJ

Center 5.31 GHz 5 MHz/ Span 50 MHz

Date: 6.SEP.2012 16:51:03

The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 27 Mbps.
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Frequency Band 3

5510 MHz
26 dB Bandwidth (MHz) 48320
® “RBW 30 kHz Marker 2 [T1 ]
*VBW 100 kHz -34.18 dBm
Ref 19.7 dBm Att 25 dB SWT 60 ms 5.534200000 GHz
Ooffset 20)7 dB Markgr 1 [T1[]
-32.65 dBm
—10 5485820000 GHz |IFM
SGL
Lo
LvL

500 of 500 %L

-50
-60
-70
-80
Center 5.51 GHz 5 MHz/ Span 50 MHz
Date: 6.SEP.2012 16:56:16
Document 75918726 Report 14 Issue 2 Page 192 of 250

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

5590 MHz

26 dB Bandwidth (MHz)

48320

Ref 14.5 dBm Att 25 dB

*RBW 30 kHz
*VBW 100 kHz
SWT 60 ms

Marker 2 [T1 ]
-41.59 dBm
5.614200000 GHz

Offget 19 |dB

Marker 1 [T1|]

—-32.49 dBm

=y
e}
I

Q

MAXH

. P L

T

—-50

—-60

-70

—-80.

Center 5.59 GHz 5 MHz/ Span 50 MHz
Date: 31.AUG.2012 15:02:32
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5670 MHz
26 dB Bandwidth (MHz) 48320
® *RBW 30 kHz Marker 2 [T1 ]
*VBW 100 kHz -36.57 dBm
Ref 20.1 dBm Att 25 dB SWT 60 ms 5.694200000 GHz
20.1)Ffget 205 dB Markgr 1 [T1][]
27.77 dBm
10 5.645880000 GHz
SGL
\

MAXH

o
-10

500 of 500

Center 5.67 GHz 5 MHz/ Span 50 MHz

Date: 6.SEP.2012 17:04:07

The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 27 Mbps.

Limit

Not specified.
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2.6

26.1

2.6.2

2.6.3

2.6.4

2.6.5

2.6.6

COMMERCIAL-IN-CONFIDENCE

PEAK POWER SPECTRAL DENSITY

Specification Reference

FCC CFR 47 Part 15E, Clause 15.407 (a)(5)

Equipment Under Test and Modification State

CDMA SHL21 S/N: IMEI 004401114094523 - Modification State O

Date of Test

29 August 2012 & 31 August 2012

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Test Procedure

The EUT was transmitted at maximum power via an attenuator and cable to the Spectrum
Analyser. The Analyser settings were adjusted to display the resultant trace on screen. The
resolution bandwidth and video bandwidth were set to 3 kHz and 10 kHz respectively. The
trace was set to Max Hold and the peak of the level was measured.

Environmental Conditions

Ambient Temperature 23.8 - 25.8°C
Relative Humidity 26.9 - 45.7%
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2.6.7 Test Results

802.11(a)

Frequency Band 1

5180 MHz

Peak Power Spectral Density (dBm) -8.62

@ “RBW 3 kHz Marker 1 [T1 ]

VBW 10 kHz -8.62 dBm
Ref 14.9 dBm Att 20 dB “SWT 100 s 5.175010897 GHz
Ooff$et 20]7 dB I
10
I
BER © set
[MAXH] 1
| _10 NV IR N lvl_é‘lan'n_lv otk e LVL
WWW W MWWW AptaaH
| -20
t-30
EXT
L _40 i=] 1 of 1
t-50
- -60
--70
- -80
Center 5.175032051 GHz 30 kHz/ Span 300 kHz
Date: 29_.AUG.2012 10:55:24
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5200 MHz
Peak Power Spectral Density (dBm) -8.73
@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -8.73 dBm
Ref 14.5 dBm ATt 20 dB *SWT 100 s 5.193806891 GHz
Offget 20]/5 dB |
—10
I
T Lo SGL
MAXH 1
a0 | 1 e | LVL
Tk s R R N T N e N e o
—-20
--30
EXT
| -40-SwP +—off T
=50
--60
—=70
- -80
Center 5.193910256 GHz 30 kHz/ Span 300 kHz
Date: 29_.AUG.2012 11:14:28
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5240 MHz
Peak Power Spectral Density (dBm) -8.24
@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -8.24 dBm
Ref 15.5 dBm ATt 20 dB *SWT 100 s 5.234041987 GHz

Offget 20]/5 dB I
10

=y

T
T

o

=
>
X
I
i

dpsl A e " T JY‘I‘ bt
PO A A LRI NWMWMNW prtyety o)

- -40

——50

——60

=70

——-80

Center 5.233910256 GHz 30 kHz/ Span 300 kHz

Date: 29.AUG.2012 11:31:13

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.
This data rate was 12 Mbps.
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Frequency Band 2

5260 MHz
Peak Power Spectral Density (dBm) -8.51
@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -8.51 dBm
Ref 14_.6 dBm Attt 20 dB *“SWT 100 s 5.256261699 GHz
Offset 20/4 dB |
10
I
X | © Set
1
L _10 N w.‘q‘l'vl am e 4 b LVL
—-20
—-30
EXT
| _40. =] 1 HE 1
—-50
- -60
--70
- -80
Center 5.256314103 GHz 30 kHz/ Span 300 kHz
Date: 29.AUG.2012 11:41:15
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5300 MHz
Peak Power Spectral Density (dBm) -9.29
@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -9.29 dBm
Ref 14.5 dBm ALt 20 dB *SWT 100 s 5.293762500 GHz
Ooffset 20]3 dB |
—10
I
T Lo SGL
MAXH
1
| _10 " LVL
W%W\MWMW WMWW
--20
—-30
EXT
| -40-SwP +—off T
=50
- -60
~-70
- -80
Center 5.29375 GHz 30 kHz/ Span 300 kHz
Date: 29_.AUG.2012 11:54:18
Document 75918726 Report 14 Issue 2 Page 200 of 250

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

5320 MHz
Peak Power Spectral Density (dBm) -9.9
@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -9.90 dBm
Ref 12.6 dBm ATt 20 dB *SWT 100 s 5.325048878 GHz
[ 10 OFfFdPOS 12 dBm 1
L o. SGL
MAXH 1
- h 4
M“'\WHNMWMW}L.‘MA oy SV
MAARAS ot s e oA AL
——20.
—-30
EXT
[ —40.
SwWP 1 of 1
—-50
- -60
=70
- -80
Center 5.325128205 GHz 30 kHz/ Span 300 kHz
Date: 29_.AUG.2012 12:04:34

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.
This data rate was 12 Mbps.
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Frequency Band 3

5500 MHz
Peak Power Spectral Density (dBm) -10.84
@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -9.56 dBm
Ref 13.5 dBm Attt 20 dB *“SWT 100 s 5.493742308 GHz
Offget 19]4 dB |
—10
—O SGL.
v .
| _10 T LVL
PR VNP VS Vo) VIV LW v Y WYY
- -20
—-30
EXT
40 swp T of T
- -50
——60.
--70
- -80
Center 5.49375 GHz 30 kHz/ Span 300 kHz
Date: 28.AUG.2012 14:46:16
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5600 MHz
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Peak Power Spectral Density (dBm) -10.73

®

Ref

14.1 dBm

*RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -9.41 dBm
ALt 25 dB *SWT 100 s 5.592520353 GHz

—10

Offyg

POS 14.

l dBm

=y
T
T
o

=
>
X
I

—=-10

LVL

1
Y
WU AR A AL AN AW S iy I

——20

—-30.

- -40

--50

—-80

Center 5.592467949 GHz

Date:

28.AUG.2012

30 kHz/ Span 300 kHz

14:55:18
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5700 MHz
Peak Power Spectral Density (dBm) -10.33
@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -10.66 dBm
Ref 12 dBm ATt 20 dB *SWT 100 s 5.705051763 GHz

=y
T

SGL

=
>
X
I
— -

LMot il oy "‘“"”W"MWWII\MW

t-40
swp 1 off 1

--50

—-60

| -70

—-80

Center 5.705128205 GHz

Date: 28.AUG.2012 15:12:04

30 kHz/

Span 300 kHz

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.

This data rate was 12 Mbps.

Limit

Frequency Band (MHz)

FCC Limit

IC Limit

5150 to 5250

<4 dBm /1 MHz

<10dBm /1 MHz

5250 to 5350

<11 dBm/1 MHz

<11 dBm /1 MHz

5470 to 5725

<11 dBm/1 MHz

<11dBm/1 MHz

5725 to 5825

<17 dBm/ 1 MHz

<17 dBm /1 MHz
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802.11(n) - 5 GHz, 20 MHz BW

Frequency Band 1

5180 MHz

Peak Power Spectral Density (dBm) -8.29

@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -8.29 dBm
Ref 13.6 dBm Att 20 dB *SWT 100 s 5.173759135 GHz
[ o OFFPOS 13.6 dBm |
|
l-o SGL
1
I PN e g AR g, o
- -20.
t-30
EXT
—40 P T or
t--50
| -60
-70
| -80
Center 5.17375 GHz 30 kHz/ Span 300 kHz
Date: 29_AUG.2012 12:13:33
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5200 MHz
Peak Power Spectral Density (dBm) -7.95
@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -7.95 dBm
Ref 15.4 dBm ATt 20 dB *SWT 100 s 5.196259295 GHz
Offget 20]/5 dB I
10
jn
- E O Sek
MAXH
1
[ _10 1 I LVL
b g WMWMMM I U TR
--20
- -30.
EXT
| _40-—SWP 1 of 1
—-50
—-60
—=70
—-80
Center 5.196314103 GHz 30 kHz/ Span 300 kHz
Date: 29_.AUG.2012 12:20:01
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5240 MHz
Peak Power Spectral Density (dBm) -8.61
@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -8.61 dBm
Ref 13.3 dBm ATt 20 dB *SWT 100 s 5.238727564 GHz
| .o Offset 20/5 dB |
|
O SGL
MAXH 1
e AR A b saponsirsd bt
—-20
L -30
EXT
- —40—swp T of T
- -50
——-60
t--70
- -80
Center 5.238717949 GHz 30 kHz/ Span 300 kHz
Date: 29.AUG.2012 12:26:44

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 6.5 Mbps.
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Frequency Band 2

5260 MHz
Peak Power Spectral Density (dBm) -9.92
@ *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -9.92 dBm
Ref 13.1 dBm Attt 20 dB *“SWT 100 s 5.261186378 GHz
| 10 OFfset 20]4 dB 1
|
T O SGL.
1
| _10 \d
gt A U AL o
AN m¢4mﬁ¢wh¢w»»~“~W~ Ahmﬁuwu*“““ﬂﬂdvkﬁwmhihﬂ,dNHAwddw
—-20
- -30.
EXT
- —40—swp T of T
- -50
——-60
70
--80
Center 5.261282051 GHz 30 kHz/ Span 300 kHz
Date: 29.AUG.2012 12:33:11
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5300 MHz
Peak Power Spectral Density (dBm) -9.34
@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -9.34 dBm
Ref 13.6 dBm ALt 20 dB *SWT 100 s 5.292510256 GHz
| 1o_Offset 20]3 dB |
|
Lo SGL
——10 e LVL
g flardibonuy
At s i T W
- -20
—-30
EXT
—40—swP T T
- -50
- -60-.
--70
- -80.
Center 5.292467949 GHz 30 kHz/ Span 300 kHz
Date: 29_.AUG.2012 12:41:42
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5320 MHz
Peak Power Spectral Density (dBm) -11.00
@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz —-11.00 dBm
Ref 11.8 dBm ATt 20 dB *SWT 100 s 5.313758654 GHz
10 Offget odB 1
[ A
° SGL
1 PK] E

=
>
X
I
R

——20

——30

- -40
swp 1 off 1

——50

—-60

=70

—-80

Center 5.31375 GHz 30 kHz/ Span 300 kHz

Date: 29.AUG.2012 12:47:22

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 6.5 Mbps.

Document 75918726 Report 14 Issue 2 Page 210 of 250

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Frequency Band 3

5500 MHz
Peak Power Spectral Density (dBm) -10.84
@ *RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -10.84 dBm
Ref 12.6 dBm Att 20 dB “SWT 100 s 5.493758654 GHz
[ 10—OFfFset 1a9la de |
|
- PK] _0 Seb
1
r-10 y LVL
- -20
--30
EXT
4 swp 1 of 1
- -50
l -60
t-70
L -80.
Center 5.49375 GHz 30 kHz/ Span 300 kHz
Date: 28_AUG.2012 16:49:27
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5600 MHz
Peak Power Spectral Density (dBm) -10.73
@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -10.73 dBm
Ref 11.6 dBm ALt 20 dB *SWT 100 s 5.595008494 GHz
10 OFF{POS 11-G dBm 1
o ° SGL
MAXH 1
| _10 +
o A v
WMWW WWWWW
- —20.
—-30
| _40. EXT
SwWP 1 of 1
~-50
- -60-.
~-70
t--80
Center 5.595032051 GHz 30 kHz/ Span 300 kHz
Date: 28.AUG.2012 17:04:10
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5700 MHz
Peak Power Spectral Density (dBm) -10.33
@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -10.33 dBm
Ref 11.5 dBm ATt 20 dB *SWT 100 s 5.692509295 GHz
10 oTT3er ERSEESINe =) i
o SGL
‘
MAXH 1

e Mot WWMWWWMMWMMWW o

=20

—=-30

sSwP 1 off 1

——50

——60

—=70

——80

Center 5.692467949 GHz 30 kHz/ Span 300 kHz

Date: 28.AUG.2012 17:12:08

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 6.5 Mbps.

Limit
Frequency Band (MHz) FCC Limit IC Limit
5150 to 5250 <4 dBm /1 MHz <10dBm /1 MHz
5250 to 5350 <11 dBm/1 MHz <11dBm /1 MHz
5470 to 5725 <11 dBm/1 MHz <11dBm/1 MHz
5725 to 5825 <17 dBm /1 MHz <17 dBm /1 MHz
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802.11(n) - 5 GHz, 40 MHz BW

Frequency Band 1

5190 MHz
Peak Power Spectral Density (dBm) -12.35
® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -12.35 dBm
Ref 11.1 dBm Att 20 dB “SWT 100 s 5.182496955 GHz
10 OFFYPOS 11.1 dBm
[ A]
—0
SGL
MAXH
-10-1
Baaa R RN "
—=-20
—=-30-
-40
SWP 1 of 1
-50
-60
-70
-80
Center 5.182628205 GHz 30 kHz/ Span 300 kHz
Date: 31.AUG.2012 12:38:29
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5230 MHz

Peak Power Spectral Density (dBm)

-12.62

® *RBW 3 kHz
*VBW 10 kHz

Marker 1 [T1 ]

-12.62 dBm

Ref 10.1 dBm Att 15 dB *SWT 100 s 5.221263462 GHz

10.1)FFYPOS 10.1 dBm

o
AxH I 1

WMMMKMM

| 20 WJ’WMNWWMNNA»W

-30

-40

swp 1 of 1

—=50:

—-60

—=70

—-80

Center 5.221346154 GHz 30 kHz/ Span 300 kHz
Date: 31.AUG.2012 13:43:49

The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted

average power. This data rate was 27 Mbps.
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Frequency Band 2

5270 MHz
Peak Power Spectral Density (dBm) -13.34
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -13.34 dBm
Ref 10.9 dBm Att 20 dB *SWT 100 s 5.261268750 GHz
10 OFf4POS 10.9 dBm
o -
SGL.
-10 1
el sr A A b it g il o
-20 bdumuwh“ﬁﬂﬂMﬂMAHdenAU
-30
—_40 EXT
SWP 1 of 1
—-50.
—-60-
-70
~-80
Center 5.261346154 GHz 30 kHz/ Span 300 kHz
Date: 31.AUG.2012 13:57:13
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5310 MHz
Peak Power Spectral Density (dBm) -12.99
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -12.99 dBm
Ref 10.4 dBm Att 20 dB *SWT 100 s 5.302499359 GHz
10 Offget 20 |dB
o
SGL
MAXH
_10-1
v
b TRk Al g | tietdom o]
20 YU ER AW N PYT A VR AN
—=30
--40. EXT
Swp 1 of 1
—=-50
-60
—=70
-80
Center 5.302628205 GHz 30 kHz/ Span 300 kHz
Date: 31.AUG.2012 14:34:18

The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 27 Mbps.
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Frequency Band 3

5510 MHz

Peak Power Spectral Density (dBm)

-14.07

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -14.07 dBm
Ref 11.1 dBm Att 20 dB *SWT 100 s 5.507516667 GHz
[[107 Offset 194 dB
0
—-10 T
J\,u\m}\]\‘w
S TS TR PR E T T LV JWWWM WMM
e e e L
—-30.
—-40
SwWP 1 of 1
—-50
—-60:
-70
-80
Center 5.507435897 GHz 30 kHz/ Span 300 kHz
Date: 31.AUG.2012 14:50:57

Document 75918726 Report 14 Issue 2

COMMERCIAL-IN-CONFIDENCE

Page 218 of 250



COMMERCIAL-IN-CONFIDENCE

5590 MHz
Peak Power Spectral Density (dBm) -12.77
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -12.77 dBm
Ref 9.8 dBm Att 20 dB *SWT 100 s 5.585005128 GHz
Offget 19 |dB
Lo
SGL
VAXH I 1
LVL
—-30
—-40 EXT
SWP 1 of 1
—-50
~-60
-70
-80
-90.2
Center 5.585032051 GHz 30 kHz/ Span 300 kHz
Date: 31.AUG.2012 15:05:08
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5670 MHz
Peak Power Spectral Density (dBm) -14.64
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -14.64 dBm
Ref 8 dBm Att 15 dB *SWT 100 s 5.661277885 GHz

Ooffgset 18]5 dB
o
VAXH
"o e LTS IRV RTINS
—=30:
-40
Swp 1 of
—=50:
—-60
—=70
—-80
—=90:
Center 5.661346154 GHz 30 kHz/ Span 300 kHz
Date: 31.AUG.2012 15:15:16

The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 27 Mbps.

Limit

Frequency Band (MHz)

FCC Limit

IC Limit

5150 to 5250

<4 dBm /1 MHz

<10dBm /1 MHz

5250 to 5350

<11 dBm/1 MHz

<11 dBm /1 MHz

5470 to 5725

<11 dBm/1 MHz

<11 dBm/1 MHz

5725 to 5825

<17 dBm /1 MHz

<17 dBm /1 MHz
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2.7

2.7.1

2.7.2

2.7.3

274

2.7.5

2.7.6

COMMERCIAL-IN-CONFIDENCE

RATIO OF THE PEAK EXCURSION OF THE MODULATION ENVELOPE

Specification Reference

FCC CFR 47 Part 15E, Clause 15.407 (a)(6)

Equipment Under Test and Modification State

CDMA SHL21 S/N: IMEI 004401114094523 - Modification State O

Date of Test

29 August 2012 & 31 August 2012

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Test Procedure

The EUT was transmitted at maximum power via an attenuator and cable to the Spectrum
Analyser. The Analyser settings were adjusted to display the resultant trace on screen. The
resolution bandwidth and video bandwidth were set to 1 MHz and 1 MHz respectively. The
trace was set to Max Hold and the peak exclusion of the modulation envelope was measured.
The ratio of this measurement to the maximum conducted output power was measured.

Environmental Conditions

Ambient Temperature 23.8 - 25.8°C
Relative Humidity 26.9-45.7%
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2.7.7 Test Results

802.11(a)

Frequency

Band 1

5180 MHz

COMMERCIAL-IN-CONFIDENCE

Ratio (dB)

12.03

®

Ref 12.1 dBm

“RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -2.78 dBm
Att 20 dB SWT 20 ms 5.177596154 GHz

-10—OEE

s 1_‘\/|r-u:

0

-10

-20

—=30:

-40
Swp

—=50:

100 of 00

T l]ll L

I

Center 5.18 GHz

10 MHz/ Span 100 MHz

Date: 29.AUG.2012 13:21:07
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5200 MHz

Ratio (dB)

13.13

®

*RBW 100 kHz
Ref 12.7 dBm

—10—OFF:

Marker 1 [T1 ]
*VBW 100 kHz
Att 25 dB

et

-3.30 dBm
SWT 20 ms
174 dm

5.203044872 GHz
—0-

=y
>

1
[CLRVR]

LA
--10

SGL

—=20:

—=30

—-40

SwP 100 of

00

-80

Center 5.2 GHz

10 MHz/
Date:

Span 100 MHz
29.AUG.2012 13:26:38
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5240 MHz
Ratio (dB) 11.84
® “RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz -2.61 dBm
Ref 12.8 dBm ALt 25 dB SWT 20 ms 5.236314103 GHz

10 Offget 174 dB

1 o
SGL

—0-

=y
>

—-10

™
il \MJUL. il

—=20:

il o 1 T ey
Ll b Ul

]Il] [

Center 5.24 GHz 10 MHz/ Span 100 MHz

Date: 29.AUG.2012 13:29:51

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.
This data rate was 12 Mbps.
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Frequency Band 2

5260 MHz

Ratio (dB)

11.64

® *RBW 100 kHz

*VBW 100 kHz

Marker 1 [T1 ]
-2.89 dBm

Ref 15.3 dBm Att 25 dB SWT 20 ms 5.256955128 GHz
Ooffset 17)4 dB
10
LA
SGL
o 1
_10 LVL
-20
-30
EXT
_a0-SWP[ 100 of 00
m L) LA
—-80
Center 5.26 GHz 10 MHz/ Span 100 MHz
Date: 29.AUG.2012 13:34:50
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5300 MHz
Ratio (dB) 12.08
® “RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz 0.02 dBm
Ref 12.1 dBm Att 20 dB SWT 20 ms 5.301442308 GHz
10—Offfet 1714 dB [l
1
Lo -
SGL
—-10
LvL
—-20
-30
EXT

Center 5.3 GHz

10 MHz/

Span 100 MHz
Date:

29.AUG.2012 13:38:45
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5320 MHz
Ratio (dB) 11.52
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz -3.58 dBm
Ref 11.7 dBm Att 20 dB SWT 20 ms 5.315673077 GHz
10 Offset 17 i4#
o 1 .
SG
-10
LVL
-20
—=30:
_40 EXT
SwpP 100 of 00
—_50 |
r I
—-80 — .|
Center 5.32 GHz 10 MHz/ Span 100 MHz
Date: 29.AUG.2012 13:41:36

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.
This data rate was 12 Mbps.
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Frequency Band 3

5500 MHz
Ratio (dB) 11.19
® *RBW 100 kHz Marker 1 [T1 ]
“VBW 100 KHz -0.74 dBm
Ref 13.5 dBm Att 25 dB SWT 20 ms 5.504967949 GHz
| o Offyet 17/4 dB |

Center 5.5 GHz 10 MHz/ Span 100 MHz
Date: 29_AUG.2012 13:47:28
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5600 MHz
Ratio (dB) 11.54
® “RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz -2.51 dBm
Ref 12.4 dBm ALt 20 dB SWT 20 ms 5.602564103 GHz

10 Offget 1714 dB

SGL
LvL

v

—-80:

Center 5.6 GHz 10 MHz/ Span 100 MHz

Date: 29.AUG.2012 13:52:13
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5700 MHz

Ratio (dB)

11.51

®

Ref 12.1 dBm Att 20 dB

*RBW 100 kHz
*VBW 100 kHz
SWT 20 ms

Marker 1 [T1 ]

-2.61 dBm
5.702564103 GHz

_10—OFfset

1

1714 dB
7

0

=y
>

—-10.

—=20:

-30

Center 5.7 GHz

Date: 29.AUG.2012 13:58:24

10 MHz/

Span 100 MHz

SGL

The test was performed on the worst case data rate for 802.11(a) modulation. The worst case
was deemed as the data rate which produced the highest level of conducted average power.

This data rate was 12 Mbps.
Limit

Not specified.
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802.11(n) - 5 GHz, 20 MHz BW

Frequency Band 1

5180 MHz
Ratio (dB) 12.03
® “RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz 0.11 dBm
Ref 10.6 dBm Att 20 dB SWT 20 ms 5.173750000 GHz

10 Offget 17/4 dB
1

ey
T

>
<
S

SwP 500 of 500

ool

jai

LvL

Center 5.18 GHz 2 MHz/

Date: 29.AUG.2012 14:03:48
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5200 MHz
Ratio (dB) 12.13
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 0.73 dBm
Ref 10.8 dBm Att 20 dB SWT 20 ms 5.193750000 GHz
|10 Offget 17]4 dB
1
o
NA'LMW‘LMJ\MMM MWMMW s
MAXH
-10
LVL
0 w
-30
_40 EXT
SwpP 500 of 500
—-50
-60
-70
-80
Center 5.2 GHz 2 MHz/ Span 20 MHz
Date: 29.AUG.2012 14:07:05
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5240 MHz
Ratio (dB) 11.84
® *RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz 0.54 dBm
Ref 11 dBm Att 20 dB SWT 20 ms 5.235032051 GHz

|10 Offget 17]4 dB
1

2

—=30:

Swp 500 of 500

Center 5.24 GHz 2 MHz/ Span 20 MHz

Date: 29.AUG.2012 14:14:05

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 6.5 Mbps.
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Frequency Band 2

5260 MHz
Ratio (dB) 11.64
® “RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz 0.42 dBm
Ref 10.7 dBm Att 20 dB SWT 20 ms 5.253750000 GHz

10 Offget 17]4 dB
1

=
e}

—-40

SwP 500 of 500

-50

—-60

-70

Center 5.26 GHz 2 MHz/

Date: 29.AUG.2012 14:19:59
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5300 MHz
Ratio (dB) 12.08
® *RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz -0.35 dBm
Ref 11.5 dBm Att 20 dB SWT 20 ms 5.293750000 GHz

~10-Offger 17/4 dB

o :
MAXH
LVL
(0]
=30
_40 EXT
SwWP 500 of 500
-50
-60
-70
-80
Center 5.3 GHz 2 MHz/ Span 20 MHz
Date: 29_AUG.2012 14:23:18
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5320 MHz
Ratio (dB) 11.52
® *RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz -0.61 dBm
Ref 10.5 dBm Att 20 dB SWT 20 ms 5.313750000 GHz

10 Offget 17.4 dB

| -

;m WMWMM]\»M WMMW !

P .

Swp 500 of 500

Center 5.32 GHz 2 MHz/ Span 20 MHz

Date: 29.AUG.2012 14:26:42

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 6.5 Mbps.
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Frequency Band 3

5500 MHz
Ratio (dB) 11.19
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 0.32 dBm
Ref 11.3 dBm Att 20 dB SWT 20 ms 5.493750000 GHz
[[107 OffsetT 1774 dB
o v =
W»JLMWMMM\-AM MW e
-10
LvL
(0]
-30
—-40- EXT
SwWP 500 of 500
-50
-60
-70
—-80-
Center 5.5 GHz 2 MHz/ Span 20 MHz
Date: 29_AUG.2012 14:32:24
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5600 MHz
Ratio (dB) 11.54
® *RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz 0.39 dBm

Ref 10.6 dBm

Att 20 dB

SWT 20 ms 5.593750000 GHz

10 Offget 17]4 dB

MAXH

=y
e}
T
|
N
o

N,

Swp 500 of 500

Center 5.6 GHz

Date: 29.AUG.2012 14:35:42

2 MHz/ Span 20 MHz
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5700 MHz
Ratio (dB) 11.51
® *RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz 0.06 dBm
Ref 11.5 dBm Att 20 dB SWT 20 ms 5.705032051 GHz

~10-Offger 17/4 dB

—=30:

g

=y
e}

-40
SWP| 500 of 500

Center 5.7 GHz 2 MHz/ Span 20 MHz

Date: 29.AUG.2012 14:39:21

The test was performed on the worst case data rate for 802.11(n) - 20 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 6.5 Mbps.

Limit

Not specified.
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802.11(n) - 5 GHz, 40 MHz BW

Frequency Band 1

5190 MHz

Ratio (dB) 12.02
5230 MHz

Ratio (dB) 11.84

The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 27 Mbps.

Plots are not included for this test as it was evident that the worst case result was with the 20
MHz BW Modulation scheme.

Frequency Band 2

5270 MHz

Ratio (dB) 12.24
5310 MHz

Ratio (dB) 11.83

The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 27 Mbps.

Plots are not included for this test as it was evident that the worst case result was with the 20
MHz BW Modulation scheme.

Frequency Band 3

5510 MHz

Ratio (dB) 12.36

5590 MHz

Ratio (dB) 11.57

5670 MHz

Ratio (dB) 11.62
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The test was performed on the worst case data rate for 802.11(n) - 40 MHz BW modulation.
The worst case was deemed as the data rate which produced the highest level of conducted
average power. This data rate was 27 Mbps.

Plots are not included for this test as it was evident that the worst case result was with the 20
MHz BW Modulation scheme.

Limit

Not specified.
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SECTION 3

TEST EQUIPMENT USED
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3.1
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TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Communication Tester

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

Section 2.1 - AC Line Conducted Emissions
Transient Limiter Hewlett Packard 11947A 15 12 1-Dec-2012
3 phase LISN Rohde & Schwarz ESH2-75 323 12 13-Jan-2013
LISN (1 Phase) Chase MN 2050 336 12 23-Mar-2013
Transient Limiter Hewlett Packard 11947A 1032 12 28-Jun-2013
Screened Room (5) Rainford Rainford 1545 36 25-Dec-2013
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 29-Sep-2012
7m Armoured RF Cable SSI Cable Corp. 1501-13-13-7m 3600 - TU

WA(-)
Section 2.2 — Power Limits
Peak Power Analyser Hewlett Packard 8990A 107 12 10-Febh-2013
Antenna (Double Ridge EMCO 3115 234 12 8-Dec-2012
Guide, 1GHz-18GHz)
Antenna (Double Ridge EMCO 3115 235 12 14-Nov-2012
Guide, 1GHz-18GHz)
Multimeter Fluke 75 MKk3 455 12 16-Jan-2013
Broadband Resistive Power | Weinschel 1506A 605 12 6-Sep-2012
Divider
Power Supply Unit Farnell H60-25 1092 - O/P Mon
GPS Frequency Standard Rapco GPS-804/3 1312 6 19-Jan-2013
Screened Room (5) Rainford Rainford 1545 36 25-Dec-2013
Signal Generator (1GHz to | Rohde & Schwarz SMR40 1589 12 11-Nov-2012
40GHz)
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Power Sensor Hewlett Packard 84812A 2743 - TU
Spectrum Analyser Rohde & Schwarz FSU26 2747 12 18-Nov-2012
Hygrometer Rotronic 1-1000 2891 12 21-May-2013
Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 13-Jun-2013

Weinschel

Attenuator (10dB, 2W) Weinschel 1 3030 - TU
Signal Generator (10MHz Rohde & Schwarz SMR40 3171 12 30-Aug-2013
to 40GHz)
Signal Generator: 10MHz Rohde & Schwarz SMR20 3475 12 20-Dec-2012
to 20GHz
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 29-Sep-2012
7m Armoured RF Cable SSI Cable Corp. 1501-13-13-7m 3600 - TU

WA(-)
'3.5mm' - '3.5mm' RF Cable | Rhophase 3PS-1803-2000- | 3702 12 27-Jan-2013
(2m) 3PS
9m RF Cable (N Type) Rhophase NPS-2303-9000- | 3791 - TU

NPS
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
P-Series Power Meter Agilent N1911A 3980 12 12-Sep-2012
50 MHz-18 GHz Wideband | Agilent N1921A 3982 12 12-Sep-2012
Power Sensor
Wideband Radio Rohde & Schwarz CMW 500 4144 - 01-May-2013
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.2 — Power Limits
Signal Generator Rohde & Schwarz SMX 185 - O/P Mon
Antenna (Double Ridge Link Microtek Ltd AM180HA-K-TU2 | 230 24 13-Sep-2013
Guide)
Antenna (Double Ridge EMCO 3115 235 12 14-Nov-2012
Guide, 1GHz-18GHz)
True RMS Multimeter Fluke 79 Series lll 411 12 25-Jul-2013
Multimeter Fluke 75 Mk3 455 12 16-Jan-2013
Attenuator (10dB, 10W) Weinschel 23-10-34 470 12 27-Jun-2013
Filter (High Pass) Lorch SHP7-7000-SR 566 12 20-Feb-2013
Broadband Resistive Power | Weinschel 1506A 605 12 6-Sep-2012
Divider
Power Splitter Weinschel 1506A 606 12 19-Dec-2012
Power Supply Unit Farnell H60-25 1092 - O/P Mon
GPS Frequency Standard Rapco GPS-804/3 1312 6 19-Jan-2013
Antenna (Double Ridge Q-Par Angus Ltd QSH 180K 1511 - TU
Guide)
Pre-Amplifier Phase One PS04-0086 1533 12 20-Sep-2012
Pre-Amplifier Phase One PS04-0087 1534 12 26-Sep-2012
Screened Room (5) Rainford Rainford 1545 36 25-Dec-2013
Signal Generator (1GHz to | Rohde & Schwarz SMR40 1589 12 11-Nov-2012
40GHz)
Turntable Controller Inn-Co GmbH CO 1000 1606 - TU
Programmable Power Iso-tech IPS 2010 2438 - O/P Mon
Supply
Spectrum Analyser Rohde & Schwarz FSU26 2747 12 18-Nov-2012
High Pass Filter (4GHz) RLC Electronics F-100-4000-5-R 2773 12 20-Sep-2012
Filter Daden Anthony Ass | MH-1500-7SS 2778 12 21-Dec-2012
Hygrometer Rotronic 1-1000 2891 12 21-May-2013
Antenna (Bilog) Chase CBL6143 2904 24 12-May-2013
Attenuator (10dB, 2W) Weinschel 1 3030 - TU
Attenuator (10dB, 50W) Aeroflex / 47-10-34 3166 12 27-Jun-2013
Weinschel
Signal Generator (10MHz Rohde & Schwarz SMR40 3171 12 30-Aug-2013
to 40GHz)
ESA-E Series Spectrum Agilent E4402B 3348 12 14-Jun-2013
Analyser
High Pass Filter (3GHz) RLC Electronics F-100-3000-5-R 3349 12 29-May-2013
Signal Generator: 10MHz Rohde & Schwarz SMR20 3475 12 20-Dec-2012
to 20GHz
Signal Generator, 9kHz - Rohde & Schwarz SMA 100A 3504 12 19-Aug-2012
3GHz
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 29-Sep-2012
3 GHz High Pass Filter K&L Microwave 11SH10- 3552 12 16-Apr-2013
3000/X18000-
0/o
7m Armoured RF Cable SSI Cable Corp. 1501-13-13-7m 3600 - TU
WA()
'2.92mm’ - '2.92mm' RF Rhophase KPS-1503-2000- | 3694 - TU
Cable (2m) KPS
'2.92mm’ - '2.92mm' RF Rhophase KPS-1503-2000- | 3695 - TU
Cable (2m) KPS
'3.5mm' - '3.5mm' RF Cable | Rhophase 3PS-1803-1000- | 3697 12 27-Jan-2013

(dm)

3PS
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.3 - Undesirable Emission Limits
'N'- 'N' RF Cable (1m) Rhophase NPS-1803-1000- | 3700 12 12-Jan-2013
NPS
'3.5mm' - '3.5mm' RF Cable | Rhophase 3PS-1803-2000- | 3702 12 27-Jan-2013
(2m) 3PS
9m RF Cable (N Type) Rhophase NPS-2303-9000- | 3791 - TU
NPS
Combiner/Splitter Weinschel 1506A 3879 12 19-Mar-2013
P-Series Power Meter Agilent N1911A 3980 12 12-Sep-2012
P-Series Power Meter Agilent N1911A 3981 12 12-Sep-2012
50 MHz-18 GHz Wideband | Agilent N1921A 3982 12 12-Sep-2012
Power Sensor
50 MHz-18 GHz Wideband | Agilent N1921A 3983 12 12-Sep-2012
Power Sensor
Tilt Antenna Mast maturo Gmbh TAM 4.0-P 3916 - TU
Mast Controller maturo Gmbh NCD 3917 - TU
Low Noise Amplifier Wright APS04-0085 3969 - TU
Technologies
Wideband Radio Rohde & Schwarz CMW 500 4144 - 01-May-2013
Communication Tester
Section 2.4 - Frequency Stability
Climatic Chamber Votsch VT4002 161 - O/P Mon
30V/5A Power Supply Farnell L30-5 191 - O/P Mon
Multimeter Fluke 75 Mk3 455 12 16-Jan-2013
Attenuator (10dB, 10W) Weinschel 23-10-34 470 12 27-Jun-2013
Broadband Resistive Power | Weinschel 1506A 605 12 6-Sep-2012
Divider
Power Splitter Weinschel 1506A 606 12 19-Dec-2012
Power Supply Unit Farnell H60-25 1092 - O/P Mon
GPS Frequency Standard Rapco GPS-804/3 1312 6 19-Jan-2013
Spectrum Analyser Rohde & Schwarz FSU26 2747 12 18-Nov-2012
GSM Test Set Rohde & Schwarz CMU 200 2809 12 8-Jun-2013
Hygrometer Rotronic 1-1000 2891 12 21-May-2013
Attenuator (10dB, 2W) Weinschel 1 3030 - TU
Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 13-Jun-2013
Weinschel
Attenuator (20dB, 50W) Aeroflex / 47-20-34 3165 12 13-Jun-2013
Weinschel
Thermocouple Fluke 51 3172 12 30-Jul-2013
Thermometer
Hygrometer Rotronic 1-1000 3220 12 13-Jun-2013
Termination Diamond Antenna DL-30N 3400 - O/P Mon
Signal Generator: 10MHz Rohde & Schwarz SMR20 3475 12 20-Dec-2012
to 20GHz
Signal Generator, 9kHz - Rohde & Schwarz SMA 100A 3504 12 19-Aug-2012
3GHz
Signal Analyser Rohde & Schwarz FSQ 26 3545 12 9-May-2013
'3.5mm' - '3.5mm' RF Cable | Rhophase 3PS-1803-1000- | 3697 12 27-Jan-2013
(Am) 3PS
'N' - 'N' RF Cable (1m) Rhophase NPS-1803-1000- | 3700 12 12-Jan-2013
NPS
'3.5mm' - '3.5mm' RF Cable | Rhophase 3PS-1803-2000- | 3702 12 27-Jan-2013
(2m) 3PS
True RMS Multimeter Fluke 179 4007 12 16-Feb-2013
Wideband Radio Rohde & Schwarz CMW 500 4144 Class 1 (Int)

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

Section 2.5 - 26 dB Bandwidth

Multimeter Fluke 75 Mk3 455 12 16-Jan-2013

Attenuator (10dB, 10W) Weinschel 23-10-34 470 12 27-Jun-2013

Broadband Resistive Power | Weinschel 1506A 605 12 6-Sep-2012

Divider

Power Splitter Weinschel 1506A 606 12 19-Dec-2012

Power Supply Unit Farnell H60-25 1092 - O/P Mon

GPS Frequency Standard Rapco GPS-804/3 1312 6 19-Jan-2013

Signal Generator (1GHz to | Rohde & Schwarz SMR40 1589 12 11-Nov-2012

40GHz)

Spectrum Analyser Rohde & Schwarz FSU26 2747 12 18-Nov-2012

Hygrometer Rotronic 1-1000 2891 12 21-May-2013

Attenuator (10dB, 2W) Weinschel 1 3030 - TU

ESA-E Series Spectrum Agilent E4402B 3348 12 14-Jun-2013

Analyser

Signal Generator: 10MHz Rohde & Schwarz SMR20 3475 12 20-Dec-2012

to 20GHz

Signal Generator, 9kHz - Rohde & Schwarz SMA 100A 3504 12 19-Aug-2012

3GHz

'3.5mm' - '3.5mm' RF Cable | Rhophase 3PS-1803-1000- | 3697 12 27-Jan-2013

(1m) 3PS

'N' - 'N' RF Cable (1m) Rhophase NPS-1803-1000- | 3700 12 12-Jan-2013
NPS

'3.5mm' - '3.5mm' RF Cable | Rhophase 3PS-1803-2000- | 3702 12 27-Jan-2013

(2m) 3PS

P-Series Power Meter Agilent N1911A 3980 12 12-Sep-2012

P-Series Power Meter Agilent N1911A 3981 12 12-Sep-2012

50 MHz-18 GHz Wideband | Agilent N1921A 3982 12 12-Sep-2012

Power Sensor

50 MHz-18 GHz Wideband | Agilent N1921A 3983 12 12-Sep-2012

Power Sensor

Section 2.6 - Peak Power Spectral Density

Signal Generator Marconi 2031 53 - O/P Mon

True RMS Multimeter Fluke 79 Series lll 411 12 25-Jul-2013

Multimeter Fluke 75 Mk3 455 12 16-Jan-2013

Attenuator (20dB/ 2W) Pasternack PE7004-20 489 12 21-Sep-2012

Broadband Resistive Power | Weinschel 1506A 605 12 6-Sep-2012

Divider

Power Supply Unit Farnell H60-25 1092 - O/P Mon

GPS Frequency Standard Rapco GPS-804/3 1312 6 19-Jan-2013

Signal Generator (1GHz to | Rohde & Schwarz SMR40 1589 12 11-Nov-2012

40GHz)

Programmable Power Iso-tech IPS 2010 2438 - O/P Mon

Supply

Spectrum Analyser Rohde & Schwarz FSU26 2747 12 18-Nov-2012

Hygrometer Rotronic 1-1000 2891 12 21-May-2013

Attenuator (10dB, 2W) Weinschel 1 3030 - TU

Signal Generator: 10MHz Rohde & Schwarz SMR20 3475 12 20-Dec-2012

to 20GHz

'3.5mm'’ - '3.5mm' RF Cable | Rhophase 3PS-1803-2000- | 3702 12 27-Jan-2013

(2m) 3PS

Combiner/Splitter Weinschel 1506A 3879 12 19-Mar-2013

P-Series Power Meter Agilent N1911A 3980 12 12-Sep-2012

50 MHz-18 GHz Wideband | Agilent N1921A 3982 12 12-Sep-2012

Power Sensor
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Power Sensor

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

Section 2.7 - Ratio of the Peak Excursion of the Modulation Envelope

Multimeter Fluke 75 Mk3 455 12 16-Jan-2013

Broadband Resistive Power | Weinschel 1506A 605 12 6-Sep-2012

Divider

Power Supply Unit Farnell H60-25 1092 - O/P Mon

GPS Frequency Standard Rapco GPS-804/3 1312 6 19-Jan-2013

Signal Generator (1GHz to | Rohde & Schwarz SMR40 1589 12 11-Nov-2012

40GHz)

Spectrum Analyser Rohde & Schwarz FSU26 2747 12 18-Nov-2012

Hygrometer Rotronic 1-1000 2891 12 21-May-2013

Attenuator (10dB, 2W) Weinschel 1 3030 - TU

Signal Generator: 10MHz Rohde & Schwarz SMR20 3475 12 20-Dec-2012

to 20GHz

'3.5mm' - '3.5mm' RF Cable | Rhophase 3PS-1803-2000- | 3702 12 27-Jan-2013

(2m) 3PS

P-Series Power Meter Agilent N1911A 3980 12 12-Sep-2012

50 MHz-18 GHz Wideband | Agilent N1921A 3982 12 12-Sep-2012

TU — Traceability Unscheduled
O/P MON - Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

Test Discipline MU

Frequency Stability +90.32 Hz

Conducted: £ 0.70 dB
Power Limits Radiated: 30MHz to 1GHz: + 5.1 dB
Radiated: 1GHz to 40GHz: + 6.3 dB

Conducted: *+ 3.454 dB

Undesirable Emission Limits Radiated: + 3.08 dB
AC Line Conducted Emissions +3.2dB
26 dB Bandwidth +5.72 kHz
Peak Power Spectral Density +3.0dB
Ratio of the Peak Excursion of the Modulation Envelope +0.70dB
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV SUD Product Service Limited

© 2012 TUV SUD Product Service Limited
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