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SECTION 1 : REPORT SUMMARY
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Section 1: Report Summary

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with Part 90. Conducted measurements were performed in accordance with ANSI
TIA-603-B-2002. Radiated tests were conducted is accordance with ANSI C63.4-2003.

The assessment summary is as follows:

Apparatus Assessed: RDL-3000
Specification: FCC Part 90
Compliance Status: Complies
Exclusions: None
Non-compliances: None

Report Release History: Original Release
Test Location: Nemko Canada Inc.

303 River Road
Ottawa, Ontario

K1V 1H2
Registration Number: 176392 (3m Semi-Anechoic Chamber)
Tests Performed By: Kevin Ma, Technical Assessor
Test Dates: September, 2010

Note that the results contained in this report relate only to the items tested and were obtained in
the period between the date of initial receipt of samples and the date of issue of the report.

This test report has been completed in accordance with the requirements of ISO/IEC 17025. All
results contain in this report are within Nemko Canada’s ISO/IEC 17025 accreditation.

Nemko Canada Inc. authorizes the applicant to reproduce this report provided it is reproduced in its entirety and for use by the
company’s employees only.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of
such third parties. Nemko Canada Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this report.

Page 3 of 80



SECTION 2 : EQUIPMENT UNDER TEST

Nemko Canada Inc. Report Number: 153666-1TRFWL

Specification: FCC Part 90

Section 2 : Equipment Under Test

2.1 Identification of Equipment Under Test (EUT)

The following information identifies the EUT under test:

Type of Equipment: Broad-band wireless infrastructure product
Brand Name: Redline

Model Name or Number: RDL-3000

Serial Number: NA

Nemko Sample Number: 2

FCC ID: QC8-RDL3000

Date of Receipt: July 23, 2010

2.2 Accessories

The following information identifies accessories used to exercise the EUT during testing:

Description: POE Power Adapter

Brand Name: Cincon Electronics Co., Ltd.
Model Name or Number: TR60A-POE-L

Serial Number: 002179

Nemko Sample Number: 2

Connection Port: Shielded Ethernet

Cable Length and Type: LAN cable

Description: 14 dBi sector flat panel antenna
Brand Name: Redline

Model Name or Number: A9014MTD

Serial Number: 00103

Nemko Sample Number: 3

Connection Port: RF antenna port

Cable Length and Type: RF cable

2.3  EUT Description

The EUT is a 2x2 MIMO point-to-point (PTP) carrier grade broadband wireless infrastructure
product, designed to operate in the 4940-4990 MHz bands.
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SECTION 2 : EQUIPMENT UNDER TEST
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

2.4  Technical Specifications of the EUT
Operating Band: 4940-4990 MHz

Operating Frequency: 5 MHz Channel: 4942.5-4987.5 MHz
10 MHz Channel: 4945-4985 MHz
20 MHz Channel: 4950-4980 MHz

Modulation: OFDM using 64-QAM, 16-QAM, QPSK and BPSK
modulation for sub-carriers

Occupied Bandwidth: 5 MHz Channel: 4.935 MHz
10 MHz Channel: 9.576 MHz
20 MHz Channel: 19.150 MHz

Emission Designator: W7D

Antenna Data: A2308MFD, 14-inch, 8 degree, 23 dBi flat panel antenna, 4.9
5.8 GHz, dual-polarization
A2FT2906LTPD, 2 foot, 6 degree, 29 dBi parabolic antenna,
4.9-5.8 GHz, dual-polarization
A3FT3204LTPD, 3 foot, 4 degree, 32 dBi parabolic antenna,
4.9-5.8 GHz, dual-polarization
A9014MTD, 90 degree, 14 dBi sector flat panel, 4.9-5.95
GHz, dual polarization
A6015MTD, 60 degree, 15.5 dBi sector flat panel, 4.9-5.95
GHz, dual polarization

Power Supply Requirements: -48VDC PoE
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SECTION 2 : EQUIPMENT UNDER TEST
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

2.5 EUT Setup diagram

To Antenna

A A
1 1
RDL-3000

[T

POE

To Laptop

2.6  Operation of the EUT during testing

The EUT was in a continuous transmitting mode with random data frames. The modulation,
channel bandwidth and channel frequency was changed using a Web-base interface of the
Ethernet port.

2.7 Modifications incorporated in the EUT

There were no modifications performed to the EUT during this assessment.
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SECTION 3 : TEST CONDITIONS
(N) Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Section 3 : Test Conditions

3.1 Specifications
The apparatus was assessed against the following specifications:

FCC Part 2 Subpart J, Equipment Authorization Procedures
FCC Part 90 Private Land Mobile Radio Services

3.2 Deviations From Laboratory Test Procedures

No deviations were made from laboratory test procedures.

3.3 Test Environment

All tests were performed under the following environmental conditions:

Temperature range © 15-300C

Humidity range  20-75%

Pressure range : 86 -106 kPa

Power supply range . +/- 5% of rated voltages

3.4 Measurement Uncertainty

Nemko Canada measurement uncertainty has been calculated using guidance of UKAS LAB
34:2003 and TIA-603-B Nov 7, 2002. All calculations have been performed to provide a
confidence level of 95% and can be found in Nemko Canada document MU-003.
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Nemko Canada Inc.

SECTION 3 : TEST CONDITIONS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

3.5 Test Equipment
Equipment Manufacturer Model No. Asset/Serial Cal. Date Next Cal.
No.
3 m EMI Test Chamber TDK SAC-3 FA002047 Mar. 09/10 Mar. 09/11
Flush Mount Turntable Sunol FM2022 FA002082 NCR NCR
Controller Sunol SC104V FA002060 NCR NCR
Antenna Mast Sunol TLT2 FA002061 NCR NCR
International Power Supply California Inst. 3001i FA001021 Cou Cou
Receiver/Spectrum Analyzer Rohde & Schwarz ESU 26 FA002043 Jan. 14/10 Jan. 14/11
Spectrum Analyzer Rohde & Schwarz FSU FA001877 Sept. 29/09 Sept. 29/11
Bilog Antenna Sunol JB3 FA002108 Jan. 18/10 Jan. 18/11
Horn Antenna #2 EMCO 3115 FA000825 Jan. 18/10 Jan. 18/11
1-18 GHz Amplifier JCA JCA118-503 FA002091 Oct 07/09 Oct 07/10
Temperature Chamber Thermotron SM-16C FA001030 NCR NCR
Multimeter Fluke 16 FA001831 Jan. 12/10 Jan. 12/11
Air probe Fluke None FA001561 NCR NCR
Horn 18-26.5 GHz Electro-Metrics SH-50/60-1 FA000479 Ccou Cou
18-26 GHz Amplifier NARDA BBS-1826N612 FA001550 Ccou Cou
18.0 — 40.0GHz Horn Antenna EMCO 3116 FA001847 May 13/10 May 13/11
26 — 40.0 GHz Amplifier NARDA DBL-2640N610 FA001556 cou cou
Frequency Counter HP 5352B FA001915 Jan 08/10 Jan 08/11
Combiner Mini-circuits ZA3PD-4 FA001156 Cou Cou

COU - Calibrate on Use
NCR — No Calibration Required
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SECTION 4 : RESULTS SUMMARY
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Section 4 : Results Summary

This section contains the following:
FCC Part 90 : Test Results

The column headed 'Required’ indicates whether the associated clauses were invoked for the
apparatus under test. The following abbreviations are used:

N No : not applicable / not relevant.
Y Yes : Mandatory i.e. the apparatus shall conform to these tests.

N/T Not Tested, mandatory but not assessed. (See Report Summary)

4.1 FCC Part 90 Y: Test Results

Section Clause Test Description Required Result
1 90.1215 Occupied Bandwidth Y PASS
2 90.1215 Maximum Conducted Output Power Y PASS
3 90.1215 Power Spectrum Density Y PASS
4 90.1215 The ratio of the peak excursion Y PASS
5 90.210(m) Spurious Emissions at the Antenna Terminals Y PASS
6 90.210(m) Radiated Spurious Emissions Y PASS
7 90.213 Frequency Stability Y PASS
Notes: None.
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APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Appendix A : Test Results

Clause 90.1215 Occupied Bandwidth

The peak power spectral density is measured as conducted emission by direct connection of a calibrated test
instrument to the equipment under test. If the device cannot be connected directly, alternative techniques acceptable
to the Commission may be used. Measurements are made over a bandwidth of one MHz or the 26 dB emission
bandwidth of the device whichever is less.

Test Results: Pass
Additional Observations:
All modulations were investigated, only the worst-case results were

presented.

26dB Occupied Bandwidth:

Nominal Channel Measured Occupied
Bandwidth (MHz) Channel frequency (MHz) Bandwidth (MIF-)IZ)
4942.5 4.935
5 4965 4.935
4987.5 4.839
4945 9.567
10 4965 9.471
4985 9.038
4950 18.830
20 4965 19.150
4980 18.830
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(N) Nemko

Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL

Specification: FCC Part 90

Channel Bandwidth: 5 MHz
Low Channel:

®

“RBW 100 kHz

Marker 1 [T1 ]

VBW 300 kHz 11.11 dBm
Ref 24 dBm “Att 25 dB SWT 20 ms 4.944134615 GHz
Offget 23|dB ndB [T1] 26.00 dB
20 BW [4.935897436 MHz
1 Temp |1 [T1 ndB]
Lo PRI VS -14.49 dBm
1 PK 4.940032051 GHz
Temp |2 [T1 ndB] o
o -16.33 dBm|
4.944967949 GHz
--10 T
2
-20
-30
--50
I--60.
I--70
Center 4.9425 GHz 2 MHz/ Span 20 MHz
Date: 29.JUL.2010 11:19:41
® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 13.49 dBm
Ref 24 dBm “Att 25 dB SWT 20 ms 4.964198718 GHz
off$et 23[dB ndB [T1]  26.00 dB |
[-20 B BW |4.935897436 MHz
v Temp |1 [T1 ndB]
| 1o My -12.58 dBm
4.962532051 GHz
Temp |2 [T1 ndB] o
Lo =11 dBm]
J‘ \{ 4.967467949 GHz
| 10 T2
| 30 !

Date:

-70

Center 4.965 GHz

2 MHz/

Span 20 MHz

29.JUL.2010 11:11:29
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(N) Nemko

Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel:
@

Marker 1 [T1 ]

34.678 mw
Ref 631 mW 4.989198718 GHz
Offget 23[dB ndB [T1] 26.00 dB
BW 4.839743590 MHz
Temp 1 [T1 ndBl
84,941 pw
fEHEK] 4.985080128 GHz
Temp 2 [T1 ndB}
LVL
97,087 pw
4.989919872 GHz
" T2
f
3D
Center 4.9875 GHz Span 10 MHz
Date: 28.JUL.2010 10:57:55
Marker 1 [T1 ]
8.23 dBm
Ref 24 dBm 4.945432692 GHz
Offget 23 |dB ndB [T1] 26.00 dB
20 BW |9.567307692 MHz
Temp |1 [T1 ndB]
-18.41 dBm
[~10:
FENEK] 4.940240385 GHz
Temp |2 [T1 ndB] e
o -18.71 dBm|
4.949807692 GHz
-10
-20
-30 3
30!
-50
|--60
I--70

Center 4.945 GHz

Date: 29.JUL.2010 12:00:43

Span 30

MHz
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(N) Nemko

Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL

Specification: FCC Part 90

Mid Channel:

High Channel:

®

Date:

Date:

“RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
8.76

dBm

Ref 24 dBm “Att 25 dB SWT 20 ms 4.968076923 GHz
Offget 23[dB ndB [T1] 26.00 dB
20 BW |9.471153846 MHz
Temp |1 [T1 ndB]
L -16.74 dBm
10 v
4.960288462 GHz
M Temp 2 [T1 ndB] v
Lo -16 17 dBm
4.969759615 GHz
-10
1 T2
-20
-30 w“ﬁﬂwﬂpmﬂﬂjﬂww A
30B
| a0y
I--50
|--60
I--70
Center 4.965 GHz 3 MHz/ Span 30 MHz
29.JUL.2010 12:07:05
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 9.00 dBm
Ref 24 dBm “Att 25 dB SWT 20 ms 4.985769231 GHz
Offset 23][dB ndB [T1] 26.00 dB H
20 BW |9.038461538 WHz
Temp |1 [T1 ndB]
1 -
| o 19.88 dBm
4.980480769 GHz
Temp |2 [T1 ndB] "
Lo =1 dBm|
4.989519231 GHz
-10
2
1
I--20 I
| Y MMW
P i 3D

Center 4.985 GHz

29.JUL.2010 13:25:20

3 MHz/

Span 30 MHz
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(N) Nemko

APPENDIX A : TEST RESULTS

Nemko Canada Inc. Report Number: 153666-1TRFWL

Specification: FCC Part 90

Channel Bandwidth: 20 MHz

Low Channel:

Mid Channel:

Date:

Date:

10

R 4.940625000 GHz

v Temp 2 [T1 ndB] "
-16 91 dBm|

“RBW 200 kHz Marker 1 [T1 ]
VBW 500 kHz 9.41 dBm
Ref 24 dBm “Att 25 dB SWT 20 ms 4.950480769 GHz
off$et 23[dB ndB [T1]  26.00 dB |
[-20 BW 18.830128205 MHz
Temp |1 [T1 ndB]
5 -16.78 dBm

.959455128 GHz

T

=)

—~ |

| —
IS

--10
ul %%z
min

240

I--60.

Center 4.95 GHz 5 MHz/ Span 50 MHz

29.JUL.2010 13:36:31

“RBW 200 kHz Marker 1 [T1 ]
VBW 500 kHz 10.87 dBm
Ref 24 dBm “Att 25 dB SWT 20 ms 4.959150641 GHz
off$et 23[dB ndB [T1]  26.00 dB |
[-20 BW 19.150641026 MHz
Temp |1 [T1 ndB]

o =

-16.00 dBm

10
WW’WL 4.955464744 GHz

Temp |2 [T1 ndB] o

-16 29 dBm|

.974615385 GHz

L
IS

--40

Center 4.965 GHz 5 MHz/ Span 50 MHz

29.JUL.2010 13:38:21
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(N) Nemko

Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL

Specification: FCC Part 90

High Channel:
@

MED

Date:

“RBW 200 kHz

Marker 1 [T1 ]

[ A

VBW 500 kHz 11.70 dBm
Ref 24 dBm “Att 25 dB SWT 20 ms 4.974310897 GHz
off$et 23]dB ndB [T11 26.00 dB
20 BW 18.830128205 MHz
1 Temp |1 [T1 ndB]
-14.12 dBm
10
4.970625000 GHz
Temp 2 [T1 ndB] N
Lo -14_44 dBm
4.989455128 GHz
-10 1 uz
20 W
A;}W
I-a0
--50-
I 60
I-70
Center 4.98 GHz 5 MHz/ Span 50 MHz

29.JUL.2010 13:58:19
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APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Clause 90.1215 Maximum Conducted Output Power

The transmitting power of stations operating in the 4940-4990 MHz band must not exceed the maximum limits in
this section.

(@)(1) The maximum conducted output power should not exceed:

Channel Low-power peak transmitter High-power peak
Bandwidth (MHz) power (dBm) transmitter power (dBm)
1 7 20
5 14 27
10 17 30
15 18.8 318
20 20 33

(2) High power devices are also limited to a peak power spectral density of 21 dBm per one MHz. High power
devices using channel bandwidths other than those listed above are permitted; however, they are limited to peak
power spectral density of 21 dBm/MHz. If transmitting antennas of directional gain greater than 9 dBi are used, both
the maximum conducted output power and the peak power spectral density should be reduced by the amount in
decibels that the directional gain of the antenna exceeds 9 dBi. However, high power point-to-point and point-to-
multipoint operations (both fixed and temporary-fixed rapid deployment) may employ transmitting antennas with
directional gain up to 26 dBi without any corresponding reduction in the maximum conducted output power or
spectral density. Corresponding reduction in the maximum conducted output power and peak power spectral density
should be the amount in decibels that the directional gain of the antenna exceeds 26 dBi.

Test Results: Pass
Additional Observations:

Two antenna ports were tested separately with MIMO mode, and the
aggregate power was summed up mathematically.

RMS detector was used for maximum conducted output power
measurement.

Page 16 of 80




APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 5 MHz

Low Channel: Central nominal frequency: 4942.5 MHz

Conducted Output
Power Combined Antenna
Modulation Ant 1, Ant 2, power (Power Limit| Margin Gain, e.i.r.p, |eir.pLimit,| Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 104.062 106.399 23.23 27.00 3.77 14.00 37.23 53.00 15.77
QPSK 103.356 110.613 23.30 27.00 3.70 14.00 37.30 53.00 15.70
16QAM 99.259 116.718 23.34 27.00 3.66 14.00 37.34 53.00 15.66
64QAM 114.501 125.959 23.81 27.00 3.19 14.00 37.81 53.00 15.19
BPSK 104.062 106.399 23.23 27.00 3.77 15.50 38.73 53.00 14.27
QPSK 103.356 110.613 23.30 27.00 3.70 15.50 38.80 53.00 14.20
16QAM 99.259 116.718 23.34 27.00 3.66 15.50 38.84 53.00 14.16
64QAM 114.501 125.959 23.81 27.00 3.19 15.50 39.31 53.00 13.69
BPSK 104.062 106.399 23.23 27.00 3.77 23.00 46.23 53.00 6.77
QPSK 103.356 110.613 23.30 27.00 3.70 23.00 46.30 53.00 6.70
16QAM 99.259 116.718 23.34 27.00 3.66 23.00 46.34 53.00 6.66
64QAM 114.501 125.959 23.81 27.00 3.19 23.00 46.81 53.00 6.19
BPSK 73.654 72.469 21.65 24.00 2.35 29.00 50.65 53.00 2.35
QPSK 75.152 72.614 21.70 24.00 2.30 29.00 50.70 53.00 2.30
16QAM 75.454 71.926 21.68 24.00 2.32 29.00 50.68 53.00 2.32
64QAM 74.626 74.151 21.73 24.00 2.27 29.00 50.73 53.00 2.27
BPSK 33.776 33.357 18.27 21.00 2.73 32.00 50.27 53.00 2.73
QPSK 34.220 33.527 18.31 21.00 2.69 32.00 50.31 53.00 2.69
16QAM 34.477 33.549 18.33 21.00 2.67 32.00 50.33 53.00 2.67
64QAM 33.517 32.601 18.20 21.00 2.80 32.00 50.20 53.00 2.80
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Mid Channel: Central nominal frequency: 4965 MHz

Conducted Output
Power Combined Antenna
Modulation Ant 1, Ant 2, power [Power Limit| Margin Gain, e.i.r.p, |eir.pLimit| Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 104.334 112.569 23.36 27.00 3.64 14.00 37.36 53.00 15.64
QPSK 102.312 112.916 23.33 27.00 3.67 14.00 37.33 53.00 15.67
16QAM 107.207 111.755 23.40 27.00 3.60 14.00 37.40 53.00 15.60
64QAM 106.379 110.171 23.36 27.00 3.64 14.00 37.36 53.00 15.64
BPSK 104.334 112.569 23.36 27.00 3.64 15.50 38.86 53.00 14.14
QPSK 102.312 112.916 23.33 27.00 3.67 15.50 38.83 53.00 14.17
16QAM 107.207 111.755 23.40 27.00 3.60 15.50 38.90 53.00 14.10
64QAM 106.379 110.171 23.36 27.00 3.64 15.50 38.86 53.00 14.14
BPSK 104.334 112.569 23.36 27.00 3.64 23.00 46.36 53.00 6.64
QPSK 102.312 112.916 23.33 27.00 3.67 23.00 46.33 53.00 6.67
16QAM 107.207 111.755 23.40 27.00 3.60 23.00 46.40 53.00 6.60
640QAM 106.379 110.171 23.36 27.00 3.64 23.00 46.36 53.00 6.64
BPSK 77.833 80.905 22.01 24.00 1.99 29.00 51.01 53.00 1.99
QPSK 78.507 83.192 22.09 24.00 191 29.00 51.09 53.00 191
16QAM 74.929 81.932 21.96 24.00 2.04 29.00 50.96 53.00 2.04
64QAM 76.112 82.236 22.00 24.00 2.00 29.00 51.00 53.00 2.00
BPSK 35.116 40.392 18.78 21.00 2.22 32.00 50.78 53.00 2.22
QPSK 36.663 41.839 18.95 21.00 2.05 32.00 50.95 53.00 2.05
16QAM 35.684 39.743 18.78 21.00 2.22 32.00 50.78 53.00 2.22
64QAM 33.890 37.721 18.55 21.00 2.45 32.00 50.55 53.00 2.45
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel: Central nominal frequency: 4987.5 MHz

Conducted Output
Power Combined Antenna
Modulation Ant 1, Ant 2, power [Power Limit| Margin Gain, e.i.r.p, |eir.pLimit| Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 127.326 130.523 24.11 27.00 2.89 14.00 38.11 53.00 14.89
QPSK 117.662 127.225 23.89 27.00 3.11 14.00 37.89 53.00 15.11
16QAM 126.376 133.785 24.15 27.00 2.85 14.00 38.15 53.00 14.85
64QAM 114.519 123.394 23.76 27.00 3.24 14.00 37.76 53.00 15.24
BPSK 127.326 130.523 2411 27.00 2.89 15.50 39.61 53.00 13.39
QPSK 117.662 127.225 23.89 27.00 3.11 15.50 39.39 53.00 13.61
16QAM 126.376 133.785 24.15 27.00 2.85 15.50 39.65 53.00 13.35
64QAM 114.519 123.394 23.76 27.00 3.24 15.50 39.26 53.00 13.74
BPSK 127.326 130.523 24.11 27.00 2.89 23.00 47.11 53.00 5.89
QPSK 117.662 127.225 23.89 27.00 3.11 23.00 46.89 53.00 6.11
16QAM 126.376 133.785 24.15 27.00 2.85 23.00 47.15 53.00 5.85
640QAM 114.519 123.394 23.76 27.00 3.24 23.00 46.76 53.00 6.24
BPSK 80.781 89.008 22.30 24.00 1.70 29.00 51.30 53.00 1.70
QPSK 78.239 92.504 22.32 24.00 1.68 29.00 51.32 53.00 1.68
16QAM 79.191 89.066 22.26 24.00 1.74 29.00 51.26 53.00 1.74
64QAM 78.119 90.345 22.27 24.00 1.73 29.00 51.27 53.00 1.73
BPSK 35.905 42.478 18.94 21.00 2.06 32.00 50.94 53.00 2.06
QPSK 35.741 42.954 18.96 21.00 2.04 32.00 50.96 53.00 2.04
16QAM 35.773 41.693 18.89 21.00 2.11 32.00 50.89 53.00 2.11
64QAM 37.058 41.438 18.95 21.00 2.05 32.00 50.95 53.00 2.05
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Low Channel:

Antenna Port 1

Antenna port 2

® “RBW 5 MHz Marker 1 [T1 ]
VBW 10 MHz 114.501 mw
Ref 1 W “Att 25 dB SWT 20 ms 4.942596154 GHz
Offget 23 (dB
L
2
1 RM|
VL
Center 4.9425 GHz 2 MHz/ Span 20 MHz
Date: 28.JUL.2010 10:27:52
® “RBW 5 MHz Marker 1 [T1 ]
VBW 10 MHz 125.959 mw
Ref 1 W “Att 25 dB SWT 20 ms 4.941955128 GHz
Offset 23 (dB
1
x
1 RMps
Center 4.9425 GHz 2 MHz/ Span 20 MHz

Date: 28.JUL.2010 10:41:12
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Mid Channel:

Antenna Port 1

Antenna port 2

® “RBW 5 MHz Marker 1 [T1 ]
VBW 10 MHz 107.207 mw
Ref 1 W “Att 25 dB SWT 20 ms 4.965032051 GHz
Offget 23 (dB
1 RM|
VL
Center 4.965 GHz 2 MHz/ Span 20 MHz
Date: 28.JUL.2010 10:24:02
® “RBW 5 MHz Marker 1 [T1 ]
VBW 10 MHz 112.916 mw
Ref 1 W Att 25 dB SWT 20 ms 4.965032051 GHz
Offset 23 (dB
1 RM*
MAXH
Center 4.965 GHz 2 MHz/ Span 20 MHz

Date: 28.JUL.2010 10:16:47
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel:

Antenna Port 1

Antenna port 2

® “RBW 5 MHz
VBW 10 MHz

Marker 1 [T1 ]
127.326 mW

Ref 1 W “Att 25 dB SWT 20 ms 4.987467949 GHz
Offget 23 (dB
X
1 RM|
/ﬂ/// ‘\‘\\\\\\ LvL
Center 4.9875 GHz 2 MHz/ Span 20 MHz

Date: 28.JUL.2010 10:51:02

® “RBW 5 MHz
VBW 10 MHz

Ref 1 W “Att 25 dB SWT 20 ms

Marker 1 [T1 ]
133.785 mw
4.987403846 GHz

Offset 23 |dB
1
S
1 RM|
Center 4.9875 GHz 2 MHz/ Span 20 MHz

Date: 28.JUL.2010 10:44:32
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APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 10 MHz

Low Channel: Central nominal frequency: 4945 MHz

Conducted Output
Power Combined Antenna
Modulation Ant 1, Ant 2, power |Power Limit| Margin Gain, e.i.r.p, |e.i.r.pLimit,{ Margin,

(mw) (mw) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 160.056 140.689 24.78 30.00 5.22 14.00 38.78 56.00 17.22
QPSK 155.713 134.841 24.63 30.00 5.37 14.00 38.63 56.00 17.37
16QAM 161.417 147.693 24.90 30.00 5.10 14.00 38.90 56.00 17.10
64QAM 161.917 148.130 24.91 30.00 5.09 14.00 38.91 56.00 17.09
BPSK 160.056 140.689 24.78 30.00 5.22 15.50 40.28 56.00 15.72
QPSK 155.713 134.841 24.63 30.00 5.37 15.50 40.13 56.00 15.87
16QAM 161.417 147.693 24.90 30.00 5.10 15.50 40.40 56.00 15.60
64QAM 161.917 148.130 24.91 30.00 5.09 15.50 40.41 56.00 15.59
BPSK 160.056 140.689 24.78 30.00 5.22 23.00 47.78 56.00 8.22
QPSK 155.713 134.841 24.63 30.00 5.37 23.00 47.63 56.00 8.37
16QAM 161.417 147.693 24.90 30.00 5.10 23.00 47.90 56.00 8.10
64QAM 161.917 148.130 24.91 30.00 5.09 23.00 47.91 56.00 8.09
BPSK 160.056 140.689 24.78 27.00 2.22 29.00 53.78 56.00 2.22
QPSK 155.713 134.841 24.63 27.00 2.37 29.00 53.63 56.00 2.37
16QAM 161.417 147.693 24.90 27.00 2.10 29.00 53.90 56.00 2.10
64QAM 161.917 148.130 24.91 27.00 2.09 29.00 53.91 56.00 2.09
BPSK 65.941 67.937 21.27 24.00 2.73 32.00 53.27 56.00 2.73
QPSK 67.048 67.781 21.30 24.00 2.70 32.00 53.30 56.00 2.70
16QAM 66.757 65.903 21.23 24.00 2.77 32.00 53.23 56.00 2.77
640QAM 65.821 66.186 21.21 24.00 2.79 32.00 53.21 56.00 2.79
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Mid Channel: Central nominal frequency: 4965 MHz

Conducted Output
Power Combined Antenna
Modulation Ant 1, Ant 2, power [Power Limit| Margin Gain, e.i.r.p, |eir.pLimit| Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 154.603 146.274 24.78 30.00 5.22 14.00 38.78 56.00 17.22
QPSK 155.721 145.297 24.79 30.00 5.21 14.00 38.79 56.00 17.21
16QAM 157.693 142.458 24.77 30.00 5.23 14.00 38.77 56.00 17.23
64QAM 158.235 144.739 24.81 30.00 5.19 14.00 38.81 56.00 17.19
BPSK 154.603 146.274 24.78 30.00 5.22 15.50 40.28 56.00 15.72
QPSK 155.721 145.297 24.79 30.00 5.21 15.50 40.29 56.00 15.71
16QAM 157.693 142.458 24.77 30.00 5.23 15.50 40.27 56.00 15.73
64QAM 158.235 144.739 24.81 30.00 5.19 15.50 40.31 56.00 15.69
BPSK 154.603 146.274 24.78 30.00 5.22 23.00 47.78 56.00 8.22
QPSK 155.721 145.297 24.79 30.00 5.21 23.00 47.79 56.00 8.21
16QAM 157.693 142.458 24.77 30.00 5.23 23.00 47.77 56.00 8.23
640QAM 158.235 144.739 24.81 30.00 5.19 23.00 47.81 56.00 8.19
BPSK 154.603 146.274 24.78 27.00 2.22 29.00 53.78 56.00 2.22
QPSK 155.721 145.297 24.79 27.00 2.21 29.00 53.79 56.00 2.21
16QAM 157.693 142.458 24.77 27.00 2.23 29.00 53.77 56.00 2.23
64QAM 158.235 144.739 24.81 27.00 2.19 29.00 53.81 56.00 2.19
BPSK 62.435 69.329 21.20 24.00 2.80 32.00 53.20 56.00 2.80
QPSK 60.620 70.589 21.18 24.00 2.82 32.00 53.18 56.00 2.82
16QAM 60.469 70.767 21.18 24.00 2.82 32.00 53.18 56.00 2.82
64QAM 60.758 69.974 21.16 24.00 2.84 32.00 53.16 56.00 2.84
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel: Central nominal frequency: 4985 MHz

Conducted Output
Power Combined Antenna
Modulation Ant 1, Ant 2, power [Power Limit| Margin Gain, e.i.r.p, |eir.pLimit| Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 182.957 156.277 25.30 30.00 4.70 14.00 39.30 56.00 16.70
QPSK 180.893 161.749 25.35 30.00 4.65 14.00 39.35 56.00 16.65
16QAM 182.668 154.504 25.28 30.00 4.72 14.00 39.28 56.00 16.72
64QAM 181.893 153.608 25.26 30.00 4.74 14.00 39.26 56.00 16.74
BPSK 182.957 156.277 25.30 30.00 4.70 15.50 40.80 56.00 15.20
QPSK 180.893 161.749 25.35 30.00 4.65 15.50 40.85 56.00 15.15
16QAM 182.668 154.504 25.28 30.00 4.72 15.50 40.78 56.00 15.22
64QAM 181.893 153.608 25.26 30.00 4.74 15.50 40.76 56.00 15.24
BPSK 182.957 156.277 25.30 30.00 4.70 23.00 48.30 56.00 7.70
QPSK 180.893 161.749 25.35 30.00 4.65 23.00 48.35 56.00 7.65
16QAM 182.668 154.504 25.28 30.00 4.72 23.00 48.28 56.00 7.72
640QAM 181.893 153.608 25.26 30.00 4.74 23.00 48.26 56.00 7.74
BPSK 182.957 156.277 25.30 27.00 1.70 29.00 54.30 56.00 1.70
QPSK 180.893 161.749 25.35 27.00 1.65 29.00 54.35 56.00 1.65
16QAM 182.668 154.504 25.28 27.00 1.72 29.00 54.28 56.00 1.72
64QAM 181.893 153.608 25.26 27.00 1.74 29.00 54.26 56.00 1.74
BPSK 70.894 65.954 21.36 24.00 2.64 32.00 53.36 56.00 2.64
QPSK 69.070 65.486 21.29 24.00 2.71 32.00 53.29 56.00 2.71
16QAM 68.180 65.200 21.25 24.00 2.75 32.00 53.25 56.00 2.75
64QAM 68.319 66.028 21.28 24.00 2.72 32.00 53.28 56.00 2.72
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Low Channel:

Antenna Port 1

®

Ref 501.2 mW

Marker 1 [T1 ]
161.917 mw
4.946120000 GHz

OFF

Center

Date: 3.SEP.2010 11:57:37

Antenna Port 2

Ref 501.2 mw

Span 40 MHz

Marker 1 [T1 ]
148.130 mw
4.946120000 GHz

OFF

LVL

3DB

Center

Date: 3.SEP.2010 12:34:10

Span 40 MHz
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Mid Channel:

Antenna Port 1

Antenna Port 2

®

“RBW 10 MHz
“VBW 10 MHz

Marker 1 [T1 ]
158.235 mw

Ref 501.2 mwW *Att 30 dB SWT 20 ms 4.966520000 GHz
Offget 23|dB 1
> |
/_,.'/_'_
1 RV
MAXH
LV
308
Center 4.965 GHz 4 MHz/ Span 40 MHz
Date: 3.SEP.2010 13:10:26
® “RBW 10 MHz  Marker 1 [T1 ]
*VBW 10 MHz 146.274 mW
Ref 501.2 mw *Att 30 dB SWT 20 ms 4.966600000 GHz
Offget 23|dB 1
|
/
1 RM
MAXH
// LVL
"]
308
Center 4.965 GHz 4 MHz/ Span 40 MHz

Date: 3.SEP.2010 13:22:34
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APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel:

Antenna Port 1

é; “RBW 10 MHz Marker 1 [T1 ]
VBW 10 MHz 182.957 mw
Ref 3.162 W “Att 30 dB SWT 20 ms 4.985480000 GHz

Offset 23|dB

1 RV \
VIEW]

<

Center 4.985 GHz 4 MHz/ Span 40 MHz

Date: 7.SEP.2010 11:15:19

Antenna Port 2

® “RBW 10 MHz  Marker 1 [T1 ]
VBW 10 MHz 156.277 mwW
Ref 3.162 W *Att 30 dB SWT 20 ms 4.985320000 GHz

Offget 23|dB

[MAXH \

\\ LvL

/ 3DB

Center 4.985 GHz 4 MHz/ Span 40 MHz

Date: 7.SEP.2010 10:55:06
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APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 20 MHz

Low Channel: Central nominal frequency: 4950 MHz

Conducted Output
Power Combined Antenna
Modulation Ant 1, Ant 2, power (Power Limit| Margin Gain, e.i.r.p, |eir.pLimit,| Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 176.481 155.980 25.22 33.00 7.78 14.00 39.22 59.00 19.78
QPSK 173.572 152.342 25.13 33.00 7.87 14.00 39.13 59.00 19.87
16QAM 176.002 152.732 25.17 33.00 7.83 14.00 39.17 59.00 19.83
64QAM 175.109 154.082 25.17 33.00 7.83 14.00 39.17 59.00 19.83
BPSK 176.481 155.980 25.22 33.00 7.78 15.50 40.72 59.00 18.28
QPSK 173.572 152.342 25.13 33.00 7.87 15.50 40.63 59.00 18.37
16QAM 176.002 152.732 25.17 33.00 7.83 15.50 40.67 59.00 18.33
64QAM 175.109 154.082 25.17 33.00 7.83 15.50 40.67 59.00 18.33
BPSK 176.481 155.980 25.22 33.00 7.78 23.00 48.22 59.00 10.78
QPSK 173.572 152.342 25.13 33.00 7.87 23.00 48.13 59.00 10.87
16QAM 176.002 152.732 25.17 33.00 7.83 23.00 48.17 59.00 10.83
64QAM 175.109 154.082 25.17 33.00 7.83 23.00 48.17 59.00 10.83
BPSK 176.481 155.980 25.22 30.00 4.78 29.00 54.22 59.00 4.78
QPSK 173.572 152.342 25.13 30.00 4.87 29.00 54.13 59.00 4.87
16QAM 176.002 152.732 25.17 30.00 4.83 29.00 54.17 59.00 4.83
64QAM 175.109 154.082 25.17 30.00 4.83 29.00 54.17 59.00 4.83
BPSK 176.481 155.980 25.22 27.00 1.78 32.00 57.22 59.00 1.78
QPSK 173.572 152.342 25.13 27.00 1.87 32.00 57.13 59.00 1.87
16QAM 176.002 152.732 25.17 27.00 1.83 32.00 57.17 59.00 1.83
64QAM 175.109 154.082 25.17 27.00 1.83 32.00 57.17 59.00 1.83
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Mid Channel: Central nominal frequency: 4965 MHz

Conducted Output
Power r Combined Antenna
Modulation Ant 1, Ant 2, power [Power Limit| Margin Gain, e.i.r.p, |eir.pLimit| Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 176.399 177.970 25.49 33.00 7.51 14.00 39.49 59.00 19.51
QPSK 179.936 179.170 25.55 33.00 7.45 14.00 39.55 59.00 19.45
16QAM 176.171 177.751 25.49 33.00 7.51 14.00 39.49 59.00 19.51
64QAM 175.762 177.102 25.48 33.00 7.52 14.00 39.48 59.00 19.52
BPSK 176.399 177.970 25.49 33.00 7.51 15.50 40.99 59.00 18.01
QPSK 179.936 179.170 25.55 33.00 7.45 15.50 41.05 59.00 17.95
16QAM 176.171 177.751 25.49 33.00 7.51 15.50 40.99 59.00 18.01
64QAM 175.762 177.102 25.48 33.00 7.52 15.50 40.98 59.00 18.02
BPSK 176.399 177.970 25.49 33.00 7.51 23.00 48.49 59.00 10.51
QPSK 179.936 179.170 25.55 33.00 7.45 23.00 48.55 59.00 10.45
16QAM 176.171 177.751 25.49 33.00 7.51 23.00 48.49 59.00 10.51
640QAM 175.762 177.102 25.48 33.00 7.52 23.00 48.48 59.00 10.52
BPSK 176.399 177.970 25.49 30.00 4.51 29.00 54.49 59.00 4.51
QPSK 179.936 179.170 25.55 30.00 4.45 29.00 54.55 59.00 4.45
16QAM 176.171 177.751 25.49 30.00 4.51 29.00 54.49 59.00 4.51
64QAM 175.762 177.102 25.48 30.00 4.52 29.00 54.48 59.00 4.52
BPSK 176.399 177.970 25.49 27.00 151 32.00 57.49 59.00 151
QPSK 179.936 179.170 25.55 27.00 1.45 32.00 57.55 59.00 1.45
16QAM 176.171 177.751 25.49 27.00 151 32.00 57.49 59.00 151
64QAM 175.762 177.102 25.48 27.00 1.52 32.00 57.48 59.00 1.52
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel: Central nominal frequency: 4980 MHz

Conducted Output
Power Combined Antenna
Modulation Ant 1, Ant 2, power [Power Limit| Margin Gain, e.i.r.p, |eir.pLimit| Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 181.611 165.715 25.41 33.00 7.59 14.00 39.41 59.00 19.59
QPSK 182.863 164.521 25.41 33.00 7.59 14.00 39.41 59.00 19.59
16QAM 184.430 164.024 25.42 33.00 7.58 14.00 39.42 59.00 19.58
64QAM 185.168 164.826 25.44 33.00 7.56 14.00 39.44 59.00 19.56
BPSK 181.611 165.715 25.41 33.00 7.59 15.50 40.91 59.00 18.09
QPSK 182.863 164.521 25.41 33.00 7.59 15.50 40.91 59.00 18.09
16QAM 184.430 164.024 25.42 33.00 7.58 15.50 40.92 59.00 18.08
64QAM 185.168 164.826 25.44 33.00 7.56 15.50 40.94 59.00 18.06
BPSK 181.611 165.715 25.41 33.00 7.59 23.00 48.41 59.00 10.59
QPSK 182.863 164.521 25.41 33.00 7.59 23.00 48.41 59.00 10.59
16QAM 184.430 164.024 25.42 33.00 7.58 23.00 48.42 59.00 10.58
640QAM 185.168 164.826 25.44 33.00 7.56 23.00 48.44 59.00 10.56
BPSK 181.611 165.715 25.41 30.00 4.59 29.00 54.41 59.00 4.59
QPSK 182.863 164.521 25.41 30.00 4.59 29.00 54.41 59.00 4.59
16QAM 184.430 164.024 25.42 30.00 4.58 29.00 54.42 59.00 4.58
64QAM 185.168 164.826 25.44 30.00 4.56 29.00 54.44 59.00 4.56
BPSK 181.611 165.715 25.41 27.00 1.59 32.00 57.41 59.00 1.59
QPSK 182.863 164.521 25.41 27.00 1.59 32.00 57.41 59.00 1.59
16QAM 184.430 164.024 25.42 27.00 1.58 32.00 57.42 59.00 1.58
64QAM 185.168 164.826 25.44 27.00 1.56 32.00 57.44 59.00 1.56

Page 31 of 80




Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Low Channel:

Antenna Port 1

Antenna Port 2

Marker 1 [T1 ]
176.481 mw
4.949024024 GHz

® “RBW 20 MHz
VBW 30 MHz

Ref 2.63 W “Att 25 dB SWT 20 ms

Offget 23 (dB

- ~—
N

Center 4.95 GHz 5 MHz/ Span 50 MHz

Date: 7.SEP.2010 15:04:19

Marker 1 [T1 ]
155.980 mW

® “RBW 20 MHz
VBW 30 MHz

Ref 2.63 W Att 25 dB SWT 20 ms 4.949249249 GHz
Offset 23 |dB
[ A]
1
1 RV —‘/'w44/<,A4,&~*.1.
T
////,,"' \ LvL
Center 4.95 GHz 5 MHz/ Span 50 MHz

Date: 7.SEP.2010 15:01:01
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Mid Channel:

Antenna Port 1

Antenna Port 2

® “RBW 20 MHz Marker 1 [T1 ]
VBW 30 MHz 176.399 mw
Ref 2.63 W “Att 25 dB SWT 20 ms 4.965000000 GHz
off$et 23]dB
1 Ry I I S

Center 4.965 GHz

Date: 7.SEP.2010 15:10:52

®

Ref 2.63 W

5 MHz/ Span 50 MHz
“RBW 20 MHz Marker 1 [T1 ]
VBW 30 MHz 177.970 mw
“Att 25 dB SWT 20 ms 4.965000000 GHz

Offset 23 (dB

WM\

Center 4.965 GHz

Date: 7.SEP.2010 15:09:53

5 MHz/ Span 50 MHz
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel:

Antenna Port 1

Antenna Port 2

®

®

“RBW 20 MHz Marker 1 [T1 ]
VBW 30 MHz 185.168 mw
Ref 2.63 W “Att 25 dB SWT 20 ms 4.979174174 GHz
Offget 23 (dB
[ A ]
T
ﬁﬂawruk““"“l*“““‘<«.“‘\“\
/ \\\ LVL
Center 4.98 GHz 5 MHz/ Span 50 MHz
Date: 7.SEP.2010 15:14:22
“RBW 20 MHz Marker 1 [T1 ]
VBW 30 MHz 165.715 mw
Ref 2.63 W “Att 25 dB SWT 20 ms 4.980125125 GHz
Offset 23 (dB
I
Center 4.98 GHz 5 MHz/ Span 50 MHz

Date: 7.SEP.2010 15:18:15
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APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Clause 90.1215 Power Spectrum Density

2) High power devices are also limited to a peak power spectral density of 21 dBm per one MHz. High power
devices using channel bandwidths other than those listed above are permitted; however, they are limited to peak
power spectral density of 21 dBm/MHz. If transmitting antennas of directional gain greater than 9 dBi are used, both
the maximum conducted output power and the peak power spectral density should be reduced by the amount in
decibels that the directional gain of the antenna exceeds 9 dBi. However, high power point-to-point and point-to-
multipoint operations (both fixed and temporary-fixed rapid deployment) may employ transmitting antennas with
directional gain up to 26 dBi without any corresponding reduction in the maximum conducted output power or
spectral density. Corresponding reduction in the maximum conducted output power and peak power spectral density
should be the amount in decibels that the directional gain of the antenna exceeds 26 dBi.

Test Results: Pass
Additional Observations:
Two antenna ports were tested separately with MIMO mode, and the

aggregate PSD was summed up mathematically.

RMS detector was used for power spectrum density measurement.
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APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 5 MHz

Low Channel: Central nominal frequency: 4942.5 MHz

Conducted PSD Combined Antenna e.i.r.p PSD
Modulation Ant 1, Ant 2, PSD PSD Limit Margin Gain, e.i.rp, PSD Limit, Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 56.448 59.005 20.62 21.00 0.38 14.00 34.62 47.00 12.38
QPSK 57.045 58.846 20.64 21.00 0.36 14.00 34.64 47.00 12.36
16QAM 57.295 58.204 20.63 21.00 0.37 14.00 34.63 47.00 12.37
64QAM 59.516 57.873 20.70 21.00 0.30 14.00 34.70 47.00 12.30
BPSK 56.448 59.005 20.62 21.00 0.38 15.50 36.12 47.00 10.88
QPSK 57.045 58.846 20.64 21.00 0.36 15.50 36.14 47.00 10.86
16QAM 57.295 58.204 20.63 21.00 0.37 15.50 36.13 47.00 10.87
64QAM 59.516 57.873 20.70 21.00 0.30 15.50 36.20 47.00 10.80
BPSK 56.448 59.005 20.62 21.00 0.38 23.00 43.62 47.00 3.38
QPSK 57.045 58.846 20.64 21.00 0.36 23.00 43.64 47.00 3.36
16QAM 57.295 58.204 20.63 21.00 0.37 23.00 43.63 47.00 3.37
64QAM 59.516 57.873 20.70 21.00 0.30 23.00 43.70 47.00 3.30
BPSK 31.399 28.204 17.75 18.00 0.25 29.00 46.75 47.00 0.25
QPSK 31.167 28.629 17.77 18.00 0.23 29.00 46.77 47.00 0.23
16QAM 31.582 27.845 17.74 18.00 0.26 29.00 46.74 47.00 0.26
64QAM 30.817 27.696 17.67 18.00 0.33 29.00 46.67 47.00 0.33
BPSK 13.667 13.878 14.40 15.00 0.60 32.00 46.40 47.00 0.60
QPSK 13.723 14.103 14.44 15.00 0.56 32.00 46.44 47.00 0.56
16QAM 13.694 13.912 14.41 15.00 0.59 32.00 46.41 47.00 0.59
64QAM 13.787 14.128 14.46 15.00 0.54 32.00 46.46 47.00 0.54

Page 36 of 80



Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Mid Channel: Central nominal frequency: 4965 MHz

Conducted PSD Combined Antenna e.i.r.p PSD
Modulation Ant 1, Ant 2, PSD PSD Limit Margin Gain, e.i.r.p, PSD Limit, Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 52.457 52.549 20.21 21.00 0.79 14.00 34.21 47.00 12.79
QPSK 53.380 52.390 20.24 21.00 0.76 14.00 34.24 47.00 12.76
16QAM 52.072 51.898 20.17 21.00 0.83 14.00 34.17 47.00 12.83
64QAM 55.645 51.800 20.31 21.00 0.69 14.00 34.31 47.00 12.69
BPSK 52.457 52.549 20.21 21.00 0.79 15.50 35.71 47.00 11.29
QPSK 53.380 52.390 20.24 21.00 0.76 15.50 35.74 47.00 11.26
16QAM 52.072 51.898 20.17 21.00 0.83 15.50 35.67 47.00 11.33
640AM 55.645 51.800 20.31 21.00 0.69 15.50 35.81 47.00 11.19
BPSK 52.457 52.549 20.21 21.00 0.79 23.00 43.21 47.00 3.79
QPSK 53.380 52.390 20.24 21.00 0.76 23.00 43.24 47.00 3.76
16QAM 52.072 51.898 20.17 21.00 0.83 23.00 43.17 47.00 3.83
64QAM 55.645 51.800 20.31 21.00 0.69 23.00 43.31 47.00 3.69
BPSK 28.156 28.751 17.55 18.00 0.45 29.00 46.55 47.00 0.45
QPSK 28.328 28.352 17.53 18.00 0.47 29.00 46.53 47.00 0.47
16QAM 28.173 28.130 17.51 18.00 0.49 29.00 46.51 47.00 0.49
64QAM 28.285 28.133 17.51 18.00 0.49 29.00 46.51 47.00 0.49
BPSK 14.266 13.192 14.39 15.00 0.61 32.00 46.39 47.00 0.61
QPSK 14.361 13.224 14.41 15.00 0.59 32.00 46.41 47.00 0.59
16QAM 14.203 13.220 14.38 15.00 0.62 32.00 46.38 47.00 0.62
64QAM 14.147 13.421 14.40 15.00 0.60 32.00 46.40 47.00 0.60
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel: Central nominal frequency: 4987.5 MHz

Conducted PSD Combined Antenna e.i.r.p PSD
Modulation Ant 1, Ant 2, PSD PSD Limit Margin Gain, e.i.r.p, PSD Limit, Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 55.977 63.397 20.77 21.00 0.23 14.00 34.77 47.00 12.23
QPSK 56.284 63.696 20.79 21.00 0.21 14.00 34.79 47.00 12.21
16QAM 56.600 64.582 20.83 21.00 0.17 14.00 34.83 47.00 12.17
64QAM 56.099 64.392 20.81 21.00 0.19 14.00 34.81 47.00 12.19
BPSK 55.977 63.397 20.77 21.00 0.23 15.50 36.27 47.00 10.73
QPSK 56.284 63.696 20.79 21.00 0.21 15.50 36.29 47.00 10.71
16QAM 56.600 64.582 20.83 21.00 0.17 15.50 36.33 47.00 10.67
64QAM 56.099 64.392 20.81 21.00 0.19 15.50 36.31 47.00 10.69
BPSK 55.977 63.397 20.77 21.00 0.23 23.00 43.77 47.00 3.23
QPSK 56.284 63.696 20.79 21.00 0.21 23.00 43.79 47.00 3.21
16QAM 56.600 64.582 20.83 21.00 0.17 23.00 43.83 47.00 3.17
640QAM 56.099 64.392 20.81 21.00 0.19 23.00 43.81 47.00 3.19
BPSK 29.683 28.968 17.68 18.00 0.32 29.00 46.68 47.00 0.32
QPSK 29.998 28.313 17.66 18.00 0.34 29.00 46.66 47.00 0.34
16QAM 29.576 28.550 17.64 18.00 0.36 29.00 46.64 47.00 0.36
64QAM 30.328 28.316 17.68 18.00 0.32 29.00 46.68 47.00 0.32
BPSK 13.623 16.955 14.85 15.00 0.15 32.00 46.85 47.00 0.15
QPSK 13.733 16.776 14.84 15.00 0.16 32.00 46.84 47.00 0.16
16QAM 13.569 16.912 14.84 15.00 0.16 32.00 46.84 47.00 0.16
64QAM 13.578 16.882 14.84 15.00 0.16 32.00 46.84 47.00 0.16
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APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Low Channel:

Antenna Port 1

é; “RBW 1 MHz Marker 1 [T1 ]
“VBW 10 MHz 59.516 mw
Ref 1.585 W *Att 30 dB SWT 20 ms 4.941600000 GHz
Offset 23|dB
1
1 RV -
VIEW
LvL
/ 30B
Center 4.9425 GHz 1.5 MHz/ Span 15 MHz

Date: 8.SEP.2010 13:18:06

Antenna Port 2

® “RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 59.005 mw
Ref 1.585 W *“Att 30 dB SWT 20 ms 4.943520000 GHz
Offget 23|dB
T
v
1 RS
VIEW
LVL
3DB
Center 4.9425 GHz 1.5 MHz/ Span 15 MHz

Date: 13.SEP.2010 06:48:02
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APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Mid Channel:

Antenna Port 1

é; “RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 55.645 mw
Ref 1.585 W *Att 30 dB SWT 20 ms 4.965540000 GHz
Offset 23|dB

1 RV ]
VIEW /ﬂ*

M

Center 4.965 GHz 1.5 MHz/ Span 15 MHz

Date: 13.SEP.2010 07:11:49

Antenna Port 2

@ “RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 52.549 mw

Ref 1.585 W “Att 30 dB SWT 20 ms 4.965750000 GHz

Offpet 23|dB

3DB

Center 4.965 GHz 1.5 MHz/ Span 15 MHz

Date: 13.SEP.2010 07:43:52
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APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel:

Antenna Port 1

é; “RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 56.099 mw
Ref 1.585 W *Att 30 dB SWT 20 ms 4.986870000 GHz
Offset 23|dB
1
1 RVES I |
VIEW
LvL
308
Center 4.9875 GHz 1.5 MHz/ Span 15 MHz
Date: 13.SEP.2010 08:12:09
@ *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 64.392 mw
Ref 1.585 W *Att 30 dB SWT 20 ms 4.986870000 GHz
Offget 23|dB
A
. [A]
L R I I
LvL
// 3DB
Center 4.9875 GHz 1.5 MHz/ Span 15 MHz

Date: 13.SEP.2010 08:57:38
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APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 10 MHz

Low Channel: Central nominal frequency: 4945 MHz

Conducted PSD Combined Antenna e.i.r.p PSD
Modulation Ant 1, Ant 2, PSD PSD Limit Margin Gain, e.i.rp, PSD Limit, Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 27.947 30.100 17.64 21.00 3.36 14.00 31.64 47.00 15.36
QPSK 28.283 30.304 17.68 21.00 3.32 14.00 31.68 47.00 15.32
16QAM 27.541 30.316 17.62 21.00 3.38 14.00 31.62 47.00 15.38
64QAM 27.443 30.844 17.66 21.00 3.34 14.00 31.66 47.00 15.34
BPSK 27.947 30.100 17.64 21.00 3.36 15.50 33.14 47.00 13.86
QPSK 28.283 30.304 17.68 21.00 3.32 15.50 33.18 47.00 13.82
16QAM 27.541 30.316 17.62 21.00 3.38 15.50 33.12 47.00 13.88
64QAM 27.443 30.844 17.66 21.00 3.34 15.50 33.16 47.00 13.84
BPSK 27.947 30.100 17.64 21.00 3.36 23.00 40.64 47.00 6.36
QPSK 28.283 30.304 17.68 21.00 3.32 23.00 40.68 47.00 6.32
16QAM 27.541 30.316 17.62 21.00 3.38 23.00 40.62 47.00 6.38
64QAM 27.443 30.844 17.66 21.00 3.34 23.00 40.66 47.00 6.34
BPSK 27.947 30.100 17.64 18.00 0.36 29.00 46.64 47.00 0.36
QPSK 28.283 30.304 17.68 18.00 0.32 29.00 46.68 47.00 0.32
16QAM 27.541 30.316 17.62 18.00 0.38 29.00 46.62 47.00 0.38
64QAM 27.443 30.844 17.66 18.00 0.34 29.00 46.66 47.00 0.34
BPSK 14.726 16.444 14.94 15.00 0.06 32.00 46.94 47.00 0.06
QPSK 15.135 16.051 14.94 15.00 0.06 32.00 46.94 47.00 0.06
16QAM 14.964 16.101 14.92 15.00 0.08 32.00 46.92 47.00 0.08
64QAM 15.139 16.195 14.96 15.00 0.04 32.00 46.96 47.00 0.04
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Mid Channel: Central nominal frequency: 4965 MHz

Conducted PSD Combined Antenna e.i.r.p PSD
Modulation Ant 1, Ant 2, PSD PSD Limit Margin Gain, e.i.r.p, PSD Limit, Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 28.130 33.049 17.87 21.00 3.13 14.00 31.87 47.00 15.13
QPSK 28.183 33.954 17.93 21.00 3.07 14.00 31.93 47.00 15.07
16QAM 28.488 32.160 17.83 21.00 3.17 14.00 31.83 47.00 15.17
64QAM 28.546 33.661 17.94 21.00 3.06 14.00 31.94 47.00 15.06
BPSK 28.130 33.049 17.87 21.00 3.13 15.50 33.37 47.00 13.63
QPSK 28.183 33.954 17.93 21.00 3.07 15.50 33.43 47.00 13.57
16QAM 28.488 32.160 17.83 21.00 3.17 15.50 33.33 47.00 13.67
64QAM 28.546 33.661 17.94 21.00 3.06 15.50 33.44 47.00 13.56
BPSK 28.130 33.049 17.87 21.00 3.13 23.00 40.87 47.00 6.13
QPSK 28.183 33.954 17.93 21.00 3.07 23.00 40.93 47.00 6.07
16QAM 28.488 32.160 17.83 21.00 3.17 23.00 40.83 47.00 6.17
640QAM 28.546 33.661 17.94 21.00 3.06 23.00 40.94 47.00 6.06
BPSK 28.130 33.049 17.87 18.00 0.13 29.00 46.87 47.00 0.13
QPSK 28.183 33.954 17.93 18.00 0.07 29.00 46.93 47.00 0.07
16QAM 28.488 32.160 17.83 18.00 0.17 29.00 46.83 47.00 0.17
64QAM 28.546 33.661 17.94 18.00 0.06 29.00 46.94 47.00 0.06
BPSK 13.452 13.580 14.32 15.00 0.68 32.00 46.32 47.00 0.68
QPSK 13.771 13.850 14.41 15.00 0.59 32.00 46.41 47.00 0.59
16QAM 13.707 13.125 14.29 15.00 0.71 32.00 46.29 47.00 0.71
64QAM 13.756 13.241 14.31 15.00 0.69 32.00 46.31 47.00 0.69
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel: Central nominal frequency: 4985 MHz

Conducted PSD Combined Antenna e.i.r.p PSD
Modulation Ant 1, Ant 2, PSD PSD Limit Margin Gain, e.i.r.p, PSD Limit, Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 29.692 29.764 17.74 21.00 3.26 14.00 31.74 47.00 15.26
QPSK 29.544 29.573 17.72 21.00 3.28 14.00 31.72 47.00 15.28
16QAM 28.679 30.240 17.70 21.00 3.30 14.00 31.70 47.00 15.30
64QAM 29.247 30.686 17.78 21.00 3.22 14.00 31.78 47.00 15.22
BPSK 29.692 29.764 17.74 21.00 3.26 15.50 33.24 47.00 13.76
QPSK 29.544 29.573 17.72 21.00 3.28 15.50 33.22 47.00 13.78
16QAM 28.679 30.240 17.70 21.00 3.30 15.50 33.20 47.00 13.80
64QAM 29.247 30.686 17.78 21.00 3.22 15.50 33.28 47.00 13.72
BPSK 29.692 29.764 17.74 21.00 3.26 23.00 40.74 47.00 6.26
QPSK 29.544 29.573 17.72 21.00 3.28 23.00 40.72 47.00 6.28
16QAM 28.679 30.240 17.70 21.00 3.30 23.00 40.70 47.00 6.30
640QAM 29.247 30.686 17.78 21.00 3.22 23.00 40.78 47.00 6.22
BPSK 29.692 29.764 17.74 18.00 0.26 29.00 46.74 47.00 0.26
QPSK 29.544 29.573 17.72 18.00 0.28 29.00 46.72 47.00 0.28
16QAM 28.679 30.240 17.70 18.00 0.30 29.00 46.70 47.00 0.30
64QAM 29.247 30.686 17.78 18.00 0.22 29.00 46.78 47.00 0.22
BPSK 13.835 14.069 14.46 15.00 0.54 32.00 46.46 47.00 0.54
QPSK 14.161 14.029 14.50 15.00 0.50 32.00 46.50 47.00 0.50
16QAM 13.761 14.238 14.47 15.00 0.53 32.00 46.47 47.00 0.53
64QAM 14.707 14.126 14.60 15.00 0.40 32.00 46.60 47.00 0.40
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL

Specification: FCC Part 90

Low Channel:

Antenna Port 1

Antenna Port 2

“RBW 1 MHz
“VBW 10 MHz
SWT 20 ms

Marker 1 [T1 ]
28.283 mw
4.945600000 GHz

Ref 1.585 W *Att 30 dB

Offset 23|dB

e .
Leinn ] MAsannn
Center 4.945 GHz 3 MHz/ Span 30 MHz

Date: 8.SEP.2010 08:45:38

“RBW 1 MHz
*VBW 10 MHz
SWT 20 ms

Marker 1 [T1 ]
30.844 mw

4.945780000 GHz

Ref 1.585 W *“Att 30 dB

Offget 23|dB

-

LVL

3DB

Center 4.945 GHz 3 MHz/ Span 30 MHz

Date: 8.SEP.2010 08:42:17

Page 45 of 80



Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL

Specification: FCC Part 90

Mid Channel:

Antenna Port 1

Antenna Port 2

“RBW 1 MHz
“VBW 10 MHz

Marker 1

[m1 ]
28.546 mW

®

Ref 1.585 W *Att 30 dB SWT 20 ms 4.965900000 GHz
Offset 23|dB
1 RV 1
i —

Center 4.965 GHz 3 MHz/ Span 30 MHz

Date: 8.SEP.2010 09:08:15

“RBW 1 MHz
*VBW 10 MHz

Marker 1 [T1 ]

33.954 mw

®

Ref 1.585 W ~Att 30 dB SWT 20 ms 4.966020000 GHz
Offhet 23|dB
1
1 RV =
ViEw
Iy ——

Center 4.965 GHz 3 MHz/ Span 30 MHz

Date: 8.SEP.2010 09:12:22

LVL

3DB
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel:

Antenna Port 1

Antenna Port 2

é; “RBW 1 MHz Marker 1 [T1 ]
“VBW 10 MHz 29.692 mw
Ref 1.585 W “Att 30 dB SWT 20 ms 4.986140000 GHz
Offset 23|dB

Center 4.985 GHz 3 MHz/ Span 30 MHz

Date: 8.SEP.2010 12:01:19

® “RBW 1 MHz Marker 1 [T1 ]
*VBW 10 MHz 30.686 mw
Ref 1.585 W “Att 30 dB SWT 20 ms 4.986560000 GHz
Offget 23|dB
1 Rk z
VIEW ™
/ \
/MM/A 308
Center 4.985 GHz 3 MHz/ Span 30 MHz

Date: 8.SEP.2010 11:36:01
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APPENDIX A : TEST RESULTS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 20 MHz

Low Channel: Central nominal frequency: 4950 MHz

Conducted PSD Combined Antenna e.i.r.p PSD
Modulation Ant 1, Ant 2, PSD PSD Limit Margin Gain, e.i.rp, PSD Limit, Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 15.426 15.293 14.87 21.00 6.13 14.00 28.87 47.00 18.13
QPSK 15.086 14.670 14.74 21.00 6.26 14.00 28.74 47.00 18.26
16QAM 15.152 14.738 14.76 21.00 6.24 14.00 28.76 47.00 18.24
64QAM 15.347 15.107 14.84 21.00 6.16 14.00 28.84 47.00 18.16
BPSK 15.426 15.293 14.87 21.00 6.13 15.50 30.37 47.00 16.63
QPSK 15.086 14.670 14.74 21.00 6.26 15.50 30.24 47.00 16.76
16QAM 15.152 14.738 14.76 21.00 6.24 15.50 30.26 47.00 16.74
64QAM 15.347 15.107 14.84 21.00 6.16 15.50 30.34 47.00 16.66
BPSK 15.426 15.293 14.87 21.00 6.13 23.00 37.87 47.00 9.13
QPSK 15.086 14.670 14.74 21.00 6.26 23.00 37.74 47.00 9.26
16QAM 15.152 14.738 14.76 21.00 6.24 23.00 37.76 47.00 9.24
64QAM 15.347 15.107 14.84 21.00 6.16 23.00 37.84 47.00 9.16
BPSK 15.426 15.293 14.87 18.00 3.13 29.00 43.87 47.00 3.13
QPSK 15.086 14.670 14.74 18.00 3.26 29.00 43.74 47.00 3.26
16QAM 15.152 14.738 14.76 18.00 3.24 29.00 43.76 47.00 3.24
64QAM 15.347 15.107 14.84 18.00 3.16 29.00 43.84 47.00 3.16
BPSK 15.426 15.293 14.87 15.00 0.13 32.00 46.87 47.00 0.13
QPSK 15.086 14.670 14.74 15.00 0.26 32.00 46.74 47.00 0.26
16QAM 15.152 14.738 14.76 15.00 0.24 32.00 46.76 47.00 0.24
64QAM 15.347 15.107 14.84 15.00 0.16 32.00 46.84 47.00 0.16

Page 48 of 80




Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Mid Channel: Central nominal frequency: 4965 MHz

Conducted PSD Combined Antenna e.i.r.p PSD
Modulation Ant 1, Ant 2, PSD PSD Limit Margin Gain, e.i.r.p, PSD Limit, Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 14.892 12.102 14.31 21.00 6.69 14.00 28.31 47.00 18.69
QPSK 14.907 12.779 14.42 21.00 6.58 14.00 28.42 47.00 18.58
16QAM 14.289 12.404 14.26 21.00 6.74 14.00 28.26 47.00 18.74
64QAM 14.426 12.400 14.29 21.00 6.71 14.00 28.29 47.00 18.71
BPSK 14.892 12.102 14.31 21.00 6.69 15.50 29.81 47.00 17.19
QPSK 14.907 12.779 14.42 21.00 6.58 15.50 29.92 47.00 17.08
16QAM 14.289 12.404 14.26 21.00 6.74 15.50 29.76 47.00 17.24
64QAM 14.426 12.400 14.29 21.00 6.71 15.50 29.79 47.00 17.21
BPSK 14.892 12.102 14.31 21.00 6.69 23.00 37.31 47.00 9.69
QPSK 14.907 12.779 14.42 21.00 6.58 23.00 37.42 47.00 9.58
16QAM 14.289 12.404 14.26 21.00 6.74 23.00 37.26 47.00 9.74
640QAM 14.426 12.400 14.29 21.00 6.71 23.00 37.29 47.00 9.71
BPSK 14.892 12.102 14.31 18.00 3.69 29.00 43.31 47.00 3.69
QPSK 14.907 12.779 14.42 18.00 3.58 29.00 43.42 47.00 3.58
16QAM 14.289 12.404 14.26 18.00 3.74 29.00 43.26 47.00 3.74
64QAM 14.426 12.400 14.29 18.00 3.71 29.00 43.29 47.00 3.71
BPSK 14.892 12.102 14.31 15.00 0.69 32.00 46.31 47.00 0.69
QPSK 14.907 12.779 14.42 15.00 0.58 32.00 46.42 47.00 0.58
16QAM 14.289 12.404 14.26 15.00 0.74 32.00 46.26 47.00 0.74
64QAM 14.426 12.400 14.29 15.00 0.71 32.00 46.29 47.00 0.71
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel: Central nominal frequency: 4980 MHz

Conducted PSD Combined Antenna e.i.r.p PSD
Modulation Ant 1, Ant 2, PSD PSD Limit Margin Gain, e.i.r.p, PSD Limit, Margin,

(mW) (mW) (dBm) (dB) (dB) (dBi) (dBm) (dBm) (dB)
BPSK 14.951 13.642 14.56 21.00 6.44 14.00 28.56 47.00 18.44
QPSK 14.559 13.886 14.54 21.00 6.46 14.00 28.54 47.00 18.46
16QAM 14.322 13.672 14.47 21.00 6.53 14.00 28.47 47.00 18.53
64QAM 14.724 13.724 14.54 21.00 6.46 14.00 28.54 47.00 18.46
BPSK 14.951 13.642 14.56 21.00 6.44 15.50 30.06 47.00 16.94
QPSK 14.559 13.886 14.54 21.00 6.46 15.50 30.04 47.00 16.96
16QAM 14.322 13.672 14.47 21.00 6.53 15.50 29.97 47.00 17.03
64QAM 14.724 13.724 14.54 21.00 6.46 15.50 30.04 47.00 16.96
BPSK 14.951 13.642 14.56 21.00 6.44 23.00 37.56 47.00 9.44
QPSK 14.559 13.886 14.54 21.00 6.46 23.00 37.54 47.00 9.46
16QAM 14.322 13.672 14.47 21.00 6.53 23.00 37.47 47.00 9.53
64QAM 14.724 13.724 14.54 21.00 6.46 23.00 37.54 47.00 9.46
BPSK 14.951 13.642 14.56 18.00 3.44 29.00 43.56 47.00 3.44
QPSK 14.559 13.886 14.54 18.00 3.46 29.00 43.54 47.00 3.46
16QAM 14.322 13.672 14.47 18.00 3.53 29.00 43.47 47.00 3.53
64QAM 14.724 13.724 14.54 18.00 3.46 29.00 43.54 47.00 3.46
BPSK 14.951 13.642 14.56 15.00 0.44 32.00 46.56 47.00 0.44
QPSK 14.559 13.886 14.54 15.00 0.46 32.00 46.54 47.00 0.46
16QAM 14.322 13.672 14.47 15.00 0.53 32.00 46.47 47.00 0.53
64QAM 14.724 13.724 14.54 15.00 0.46 32.00 46.54 47.00 0.46
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Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Low Channel:

Antenna Port 1

Antenna Port 2

®

Ref 3.981 W

*Att 30 dB

Offset 23

dB

“RBW 1 MHz Marker 1 [T1 ]
“VBW 10 MHz 15.426 mw
SWT 20 ms 4.951300000 GHz

Center 4.95 GHz 5 MHz/ Span 50 MHz
Date: 7.SEP.2010 12:54:33
® “RBW 1 MHz Marker 1 [T1 ]
*VBW 10 MHz 15.293 mwW
Ref 3.981 W *“Att 30 dB SWT 20 ms 4.951300000 GHz
Offget 23|dB
1 RM|
[MAXH]|
T LVL
/—WA‘——\M.,-.\
3DB
]
/ “”‘\\\

Center 4.95 GHz

Date: 7.SEP.2010 12:56:07

5 MHz/ Span 50 MHz
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Nemko Canada Inc. Report Number: 153666-1TRFWL

Specification: FCC Part 90

Mid Channel:

Antenna Port 1

Antenna Port 2

é; “RBW 1 MHz Marker 1 [T1 ]
“VBW 10 MHz 14.907 mw
Ref 3.981 W *Att 30 dB SWT 20 ms 4.958700000 GHz
Offset 23|dB
1 RM
MAXH
T LvL
308
,I’J/‘ "'\uw\\
Center 4.965 GHz 5 MHz/ Span 50 MHz
Date: 7.SEP.2010 13:08:11
® “RBW 1 MHZ Marker 1 [T1 ]
*VBW 10 MHz 12.404 mwW
Ref 3.981 W “Att 30 dB SWT 20 ms 4.969700000 GHz
Offset 23|dB
1 RM
MAXH
0 LVL

Center 4.965 GHz 5 MHz/ Span 50 MHz

Date: 7.SEP.2010 13:04:51
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Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel:

AntennaPort1l
®

Ref 3.981 W

*Att 30 dB

“RBW 1 MHz
“VBW 10 MHz

Marker 1 [T1 ]
14.951 mw

Offset 23

dB

Center 4.98 GHz

Date: 7.SEP.2010 13:10:42

Antenna Port2
®

Ref 3.981 W

*Att 30 dB

5 MHz/

Offget 23

SWT 20 ms 4.973800000 GHz
LvL
308
Ay
Span 50 MHz
“RBW 1 MHz Marker 1 [T1 ]
*VBW 10 MHz 13.886 mwW
SWT 20 ms 4.981100000 GHz
1 LVL

Center 4.98 GHz

Date: 7.SEP.2010 13:14:38

5 MHz/

Span 50 MHz
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Report Number: 153666-1TRFWL

Specification: FCC Part 90

Clause 90.1215 The Ratio of the Peak Excursion

(e) The ratio of the peak excursion of the modulation envelope (measured using a peak hold function) to the
maximum conducted output power shall not exceed 13 dB across any 1 MHz bandwidth or the emission bandwidth

whichever is less.

Test Results:

Additional Observations:

Two antenna ports were tested separately with MIMO mode, all
modulations investigated, only the worst-case results were presented.

Channel Bandwidth Channel Measured the Peak Limit
(MH2) Excursion Ratio (dB) (dB)
Low 9.50 13
5 Mid 7.93 13
High 9.26 13
Low 10.21 13
10 Mid 9.97 13
High 9.89 13
Low 8.04 13
20 Mid 7.82 13
High 8.11 13
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Report Number: 153666-1TRFWL

Specification: FCC Part 90

Channel Bandwidth: 5 MHz

Low Channel

Mid Channel

Date:

[ R

MAXH

Date:

“RBW 1 MHz Delta 2 [T1 ]
VBW 10 MHz _9.50 dB
Ref 38 dBm *Att 30 dB SWT 20 ms 20.000000000 kHz
Ooffket 23|dB Marker|1 [T2
| 30 1 2807 dBm o
| —— T 4[941800000 GHz
20
a LVL
|0 / /
:;;i:f‘“*" ,//”/,/ \\\\\‘\\
3DE
--20.
--30.
--40.
--50.
--60.
Center 4.9425 GHz 1 MHz/ Span 10 MHz
7.SEP.2010 11:28:50
“RBW 1 MHz Delta 2 [T1 ]
VBW 10 MHz -7.93 dB
Ref 40 dBm “Att 25 dB SWT 20 ms 1.233974359 MHz
40 Offget 23|(dB Marker 1 [T2]|]
23.92 dBm
30 4.963685897 GHz
‘/,anrxﬁw“‘4<',.+yvﬂrr»4‘\‘\\

?

AR

Center 4.965 GHz

28.JUL.2010 10:11:22

1 MHz/

Span 10 MHz
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Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel

® “RBW 1 MHz Delta 2 [T1 ]
VBW 10 MHz _9.26 dB
Ref 38 dBm “Att 30 dB SWT 20 ms 120.000000000 KHz

Offget 23|dB Marker|1 [T2

1 28116 dBm
| e e 4| 986740000 GHz

[ A]

x LVL

30
20
-10.
]

-—10-

L

. N

N\\“"‘!t
SN

-—30-

L-40

-—50-

-—60-

Center 4.9875 GHz 1 MHz/ Span 10 MHz

Date: 7.SEP.2010 11:29:59

Channel Bandwidth: 10 MHz

Low Channel

é; *RBW 1 MHz Delta 2 [T1 ]
VBW 10 MHz -10.21 dB
Ref 38 dBm *Att 30 dB SWT 20 ms -2.200000000 MHz
Offset 23|dB Marker|1 [T2 ]
| 20 2609 dBm
I 2] 9a6080¢00 GHz |
[ i o N
MAXH | 2Y

p X
LT/ AN
L |

--30-

40

50

--60:

Center 4.945 GHz 2 MHz/ Span 20 MHz

Date: 7.SEP.2010 11:25:19
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Report Number: 153666-1TRFWL

Specification: FCC Part 90

Mid Channel

High Channel

Date:

Date:

“RBW 1 MHz
VBW 10 MHz

Delta 2 [T1 ]
-9.97 dB

LVL

Ref 38 dBm “Att 30 dB SWT 20 ms _2.560000000 MHz
Offget 23|dB Marker|1 [T2
25181 dBm
-30- -——l
1 2l 96620000 Gz |EN
/—\-——.,__Fw_w——v~'---\~/-\\
-20-
2
x
-10. Mﬂ,i/// \\\\\\\
0 M \%\"'W
fﬂ%””““ s
-30.
-40.
+-50.
-60.
Center 4.965 GHz 2 MHz/ Span 20 MHz

7.SEP.2010 11:24:07

“RBW 1 MHz

Delta 2 [T1 ]

VBW 10 MHz -9.89 dB
Ref 38 dBm *Att 30 dB SWT 20 ms -2.280000000 MHz
offket 23[dB Marker|1 [T2 ]
25197 dBm
30
1 4] 98608000 GHz
—— —_ ~—"———-.\/\\\
20
2
/ - \
7] I\
;5/- /// S~
L-10. M \W
e \\l
--30.
--40.
--50.
--60:
Center 4.985 GHz 2 MHz/ Span 20 MHz

7.SEP.2010 11:22:44

(Al

LVL.
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Report Number: 153666-1TRFWL

Specification: FCC Part 90

Channel Bandwidth: 20 MHz

Low Channel

Mid Channel

®

MAXH

Date:

LVL

*RBW 1 MHz Marker 1 [T2 ]
VBW 10 MHz 21.36 dBm
Ref 34.2 dBm “Att 25 dB SWT 20 ms 4.955705706 GHz
Offget 23|dB Deltd 2 [T1 ]
| 30. S4B
-15.015015015 kHz
1]
v
20 N A 1
/4‘ )
A A AL Aﬂ“ﬂﬂwn.mw~w¢*‘
| 10 IM_M ""A\
o /
I--10 r
!—20
I~-30
-40
Center 4.95 GHz 3 MHz/ Span 30 MHz
7.SEP.2010 15:26:18
“RBW 1 MHz Delta 2 [T1 ]
VBW 10 MHz -7.82 dB
Ref 34.2 dBm “Att 25 dB SWT 20 ms 60.060060061 kHz
Offget 23|dB Marker 1 [T2|]
| s0. 171 a8
4.970675676 GHz
1
v
20 LN DI SN —" |
/////ﬂ/‘_“ 2| LV
Attt e sy b lH
. s »...__\
° y/’j
--20
-30
--40
Center 4.965 GHz 3 MHz/ Span 30 MHz

Date: 7.SEP.2010 15:25:15
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Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

High Channel

® “RBW 1 MHz Delta 2 [T1 ]
VBW 10 MHz -8.11 dB
Ref 34.2 dBm “AtT 25 dB SWT 20 ms 300.300300301 kHz
offset 23 |dB Marker 1 [T2 ]
|0 1 1s

48
4.985525526 GHz | [IEM

20 e A
4 LvL
2 Pk
PSRNV PN
MAXH et ™

ay W
= =l

-20
=30

--40

Center 4.98 GHz 3 MHz/ Span 30 MHz

Date: 7.SEP.2010 15:23:35
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Specification: FCC Part 90

Clause 90.210(m) Spurious Emissions at the Antenna Terminals

m) Emission Mask M. For high power transmitters (greater that 20 dBm) operating in the 4940-4990 MHz
frequency band, the power spectral density of the emissions must be attenuated below the output power of the
transmitter as follows:

(1) On any frequency removed from the assigned frequency between 0-45% of the authorized bandwidth (BW): 0
dB.

(2) On any frequency removed from the assigned frequency between 45-50% of the authorized bandwidth: 568 log
(% of (BW)/45) dB.

(3) On any frequency removed from the assigned frequency between 50-55% of the authorized bandwidth: 26 + 145
log (% of BW/50) dB.

(4) On any frequency removed from the assigned frequency between 55-100% of the authorized bandwidth: 32 + 31
log (% of (BW)/55) dB.

(5) On any frequency removed from the assigned frequency between 100-150% of the authorized bandwidth: 40 +
57 log (% of (BW)/100) dB.

(6) On any frequency removed from the assigned frequency between above 150% of the authorized bandwidth: 50
dB or 55 + 10 log (P) dB, whichever is the lesser attenuation.

Test Results: Pass

Additional Observations:
The Spectrum was searched from 30MHz to the 40 GHz.
Two antenna ports and all modulations were investigated; the spurious
emissions were measured individually on antenna port 1 and 2, and

combined with antenna port 1 and 2 by using a RF combiner, only the
worst-case results were presented.
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Specification: FCC Part 90

Emission Mask

Channel Bandwidth: 5SMHz
Low Channel

BPSK
® RBW 100 kHz

VBW 30 kHz
Ref 20 dBm At 25 dB SWT 2's
20 Offjet 21]dB
LMIT CHECK  PAgS
10 LAl
1 Ri
x|
|
|
|
[ |
|
|
-20
|
\
POOM_5M
LAY E———
-80
Center 4.9425 GHz 2 MHz/ Span 20 MHz
Date: 26.JUL.2010 08:44:12
® RBW 100 kHz
VBW 30 kHz
Ref 20 dBm Att 25 dB SWT 2's
20 Offfet 21dB
LIMIT CHECK  PAYS
L LAl
1R
T “ v
| \
-10 “ “
| |
| |
T T
‘/ \‘
L. / \
-a0
PIOM_SH|
(B OUUN N [t
-70
-80
Center 4.9425 GHz 2 WHz/ Span 20 MHz

Date: 26.JUL.2010 09:11:41

®

Ref 20 dBm

QPSK

RBW 100 kHz
VBW 30 kHz

Att 25 dB

SWT 2's

20 Offset 21 dB

10

IMIT CHERK

PAYS

POOM_5M
-50

-80

Center 4.9425 GHz

Date: 26.JUL.2010 08:46:40

®

Ref 20 dBm

2 MHz/

64QAM

RBW 100 kHz
VBW 30 kHz

Att 25 dB

swT

2s

Span 20 MHz

20 Offset 21 dB

IMIT CHEPK

-40

POOM_5M

-70

-80

Center 4.9425 GHz

Date: 26.JUL.2010 08:49:14

2 MHz/

Span 20 WHz
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Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 5SMHz
Mid Channel

BPSK
& o a0

Ref 20 dBm Att 25 dB SWT 2 s

20 Offfet 21[dB
LIMIT CHECK  PAYS

’ =

Center 4.965 GHz 2 MHz/ Span 20 MHz

Date: 26.JUL.2010 09:42:35

16QAM
& o

Ref 20 dBm Att 25 dB SWT 2 s
20 Offget 21 |dB
Uit crebi pags
10
0
|
|
|
L \
|
|
|
|
T
20
PooH_5i
Lo ] S—
60
-0

Center 4.965 GHz 2 MHz/ Span 20 MHz

Date: 26.JUL.2010 09:32:00

Ref 20 dBm

At

QPSK

RBW 100 kHz
VBW 30 kHz
25 dB ST 2 s

20 Offfet 21 dB

LIMIT CHEEK  PASS

Date:

Center 4.965 GHz

26.JUL.2010 09:42:03

Ref 20 dBm

2 MHz/ Span 20 MHz

64QAM

RBW 100 kHz
VBW 30 kHz
25 dB SWT 2 s

20 Offfet 21 dB

Date:

Center 4.965 GHz

26.JUL.2010 09:37:11

2 MHz/ Span 20 MHz
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Channel Bandwidth: 5MHz
High Channel

BPSK QPSK
& o 100 e ® o 100 ke

Ref 20 dBm Att 25 dB SWT 2's Ref 20 dBm Att 25 dB SWT 2 s
20 Offget 21 |dB 20 Offget 21 dB

e LT o pass
L LAl = (Al
o o ‘ ° ‘

|

|
" ‘ 10

|

|

|

I

r/’
- o

.
o a0
oo s poo i
[ E— 2= (R—
- -
o 0
~ a0
Center 4.9875 GHz 2 MHz/ Span 20 MHz Center 4.9875 GHz 2 MHz/ Span 20 MHz
Date: 26.JUL.2010 10:14:10 Date: 26.JUL.2010 10:07:07

16QAM 64QAM
& o 100 b ® o 100 s

Ref 20 dBm Att 25 dB SWT 2 s Ref 20 dBm Att 25 dB SWT 2 s
20 Offget 21 |dB 20 Offget 21 dB
10 10 (Al
o | o
“ |
|
| - 1 -
\\
|
|
|
T
0 -
:
s+ - lso e —
<0 -
<o "
Center 4.9875 GHz 2 MHz/ Span 20 MHz Center 4.9875 GHz 2 MHz/ Span 20 MHz
Date: 26.JUL.2010 10:15:50 Date: 26.JUL.2010 10:16:43
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Specification: FCC Part 90

Channel Bandwidth: 10 MHz
Low Channel

BPSK QPSK
& o 100 e ® o 100 ke

Ref 20 dBm Att 25 dB SWT 2 s Ref 20 dBm Att 25 dB SWT 2 s

20 Offget 21 |dB 20 Offset 21 dB

L LAl L [A]

° \ \ ‘ ° ‘

-10 ‘ ‘ -10

-30 / \ -30

=== —— [~ T

Center 4.945 GHz 5 MHz/ Span 50 MHz Center 4.945 GHz 5 MHz/ Span 50 MHz
Date: 26.JUL.2010 11:39:12 Date: 26.JUL.2010 11:38:20

16QAM 64QAM
& o 100 b ® o 100 s

Ref 20 dBm Att 25 dB SWT 2 s Ref 20 dBm Att 25 dB SWT 2 s

20 Offfet 21[dB 20 Offfet 21 dB
LIMIT CHECK  PAgS LIMIT CHEfK

POOM_10M POOM_1qM
50 50
| o] ——— | 220

—60 -60

-80 -80

Center 4.945 GHz 5 MHz/ Span 50 MHz Center 4.945 GHz 5 MHz/ Span 50 MHz
Date: 26.JUL.2010 11:42:53 Date: 26.JUL.2010 11:43:31
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Specification: FCC Part 90

Channel Bandwidth: 10 MHz

Mid Channel

®

Ref 20 dBm

BPSK

RBW 100 kHz

VBW 30 kHz

Att 25 dB SWT 2 s

20 Offfet 21[dB

LIMIT CHECK  PAYS

-30

-a0

AN

PYOM_10M
=

Center 4.965 GHz

Date: 26.JUL.2010 11:30:11

5 MHz/

16QAM

RBW 100 kHz

Span 50 MHz

VBW 30 kHz

Ref 20 dBm Att 25 dB SWT 2 s

20 Offget 21 |dB

LIMIT CHEK  PAS

10

o ’ﬁﬁ
POOM_10p

“s0
e e
-60

-80

Center 4.965 GHz

Date: 26.JUL.2010 11:26:02

5 MHz/

Span 50 MHz

® RBW 100 kHz
VBW 30 kHz

Ref 20 dBm Att 25 dB ST 2 s

20 Offfet 21 dB
LIMIT CHEEK

-70

-80

Center 4.965 GHz 5 MHz/ Span 50 Mz

Date: 26.JUL.2010 11:31:03

64QAM
&® ol

Ref 20 dBm Att 25 dB SWT 2 s

20 Offfet 21 dB
LIMIT CHEEK  PASS

i W
J

POOM_1GM
-50
[

-60

-80

Center 4.965 GHz 5 MHz/ Span 50 MHz

Date: 26.JUL.2010 11:25:16

Page 65 of 80



(N) Nemko

Nemko Canada Inc.

APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
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Channel Bandwidth: 10 MHz
High Channel

BPSK
& o a0

Ref 20 dBm Att 25 dB SWT 2 s

20 Offfet 21[dB
LIMIT CHECK  PAYS

-30

SN

P9OM_1dM
L

Center 4.985 GHz 5 MHz/

Date: 26.JUL.2010 11:56:37

16QAM
& o

Ref 20 dBm Att 25 dB SWT 2 s

Span 50 MHz

20 Offfet 21[dB
LIMIT CHECK  PAgS

A

s
Center 4.985 GHz 5 MHz/ Span 50 MHz

Date: 26.JUL.2010 11:53:39

® RBW 100 kHz
VBW 30 kHz

Ref 20 dBm Att 25 dB ST 2 s

20 Offget 21 dB
LT cngbi
| LA]
o
.
10
30
.

a0

PoOM_1qM

e

~60

70

-80
Center 4.985 GHz 5 MHz/ Span 50 MHz

Date: 26.JUL.2010 11:57:27
® RBW 100 kHz
VBW 30 kHz
Ref 20 dBm Att 25 dB SWT 2 s
20 Offget 21 dB
LIMIT CHEEK  PASS

0 LA]

-30 /

POOM_1GM
-50

-60

-80

Center 4.985 GHz 5 MHz/ Span 50 MHz

Date: 26.JUL.2010 11:52:29
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Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 20 MHz
Low Channel
BPSK

® RBW 200 kHz
VBW 30 kHz
Ref 20 dBm At 25 dB SWT 2 s
20 Offfet 21[dB
LpMIT CHECK  PAgS
L LAl
o
| \ ‘
.
-30 f \
\,
-40 \\\
PEOM_
-60
-70
-80
Center 4.95 GHz 10 MHz/ Span 100 MHz
Date: 26.JUL.2010 12:29:33
® RBW 200 kHz
VBW 30 kHz
Ref 16 dBm At 20 dB SWT 2's
offfet 21[dB H
L LIMIT CHECK  PA
-10
-20
PgOM_20}
N S——
-70
Center 4.95 GHz 10 MHz/ Span 100 MHz

Date: 26.JUL.2010 14:28:04

Date:

Date:

QPSK

RBW 200 kHz

VBW 30 kHz
Ref 20 dBm Att 25 dB SWT 2 s
20 Offfet 21 dB
LIMIT CHEEK  PASS
| LA]
o
L
-10
-30
8

-0
pagM_20u
-60
-70
-80
Center 4.95 GHz 10 MHz/ Span 100 MHz
26.JUL.2010 12:28:57

RBW 200 kHz

VBW 30 kHz
Ref 16 dBm Att 20 dB SWT 2's

offfet 21 dB ‘l

I LIMIT CHERK P

-20
L. E
POOM_2GM

et e S
-70

Center 4.95 GHz 10 MHz/ Span 100 MHz

26.JUL.2010 14:29:42
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Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 20 MHz
Mid Channel

BPSK
& o 200 e ®

QPSK

RBW 200 kHz

VBW 30 kHz
Ref 20 dBm Att 25 dB SWT 2 s Ref 20 dBm Att 25 dB SWT 2 s
20 Offget 21 |dB 20 Offget 21 dB
Ut cuebe pads LT cnbk pass
L LA] L (Al
’ \ \ ‘ ’ | \ ‘
. -
| |
a0 a0
.
0 0
Pogu 20 | oogu 2du
60 60
0 70
60 a0
Center 4.965 GHz 10 MHz/ Span 100 MHz Center 4.965 GHz 10 MHz/ Span 100 MHz
Date: 26.JUL.2010 12:43:50 Date: 26.JUL.2010 12:42:38
® RV 200 KHz ® RBW 200 KHz
VBW 30 kHz VBW 30 kHz
Ref 20 dBm Att 25 dB SWT 2 s Ref 20 dBm Att 25 dB SWT 2 s
20 Offget 21 |dB 20 Offget 21 dB
10 10 (Al

R

-30
POOM_20j1 POOM_2GM
50 -50
-60 -60
-80 -80

Center 4.965 GHz 10 MHz/ Span 100 MHz Center 4.965 GHz

Date: 26.JUL.2010 12:38:47 Date: 26.JUL.2010 12:40:13

10 MHz/

Span 100 WHz
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Channel Bandwidth: 20 MHz

High Channel

®

BPSK

RBW 200 kHz

VBW 30 kHz
Ref 20 dBm Att 25 dB SWT 2 s
20 Offget 21 |dB
’ \‘ ‘\
e | |
Center 4.98 GHz 10 MHz/ Span 100 MHz

Date: 26.JUL.2010 13:22:47

Ref 20 dBm

Att

16QAM

RBW 200 kHz
VBW 30 kHz
25 dB SWT 2 s

20 Offfet 21[dB

LIMIT CHECK  PAYS

Center 4.98 GHz

Date: 26.JUL.2010 13:28:53

10 MHz/

Span 100 MHz

® RBW 200 kHz
VBW 30 kHz

Ref 20 dBm Att 25 dB SuT 2 s
20 Offset 21 dB
Uit cHEPK  PAYS
L LA
o
| 1
| |
| \
-10 |
|
|
-30 / \
» / \\
POOM_20M
——— ]
-60
-70
-80
Center 4.98 GHz 10 MHz/ Span 100 MHz
Date: 26.JUL.2010 13:23:27
® RBW 200 kHz
VBW 30 kHz
Ref 20 dBm Att 25 dB SuT 2's
20 Offset 21 dB
Uit cHEPK  PAYS
10
o rir—i.u«.\
[ \
|
-30
POOM_20M \\
o [ ]
-60
-80

Center 4.98 GHz 10 MHz/ Span 100 MHz

Date: 26.JUL.2010 13:27:01
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Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Spurious Emissions

Channel Bandwidth: 5 MHz
Low Channel

Frequency range: 30 — 1000 MHz Frequency range: 1000 — 40000 MHz

RBW 100 kHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]

VBW 30 KHz 37.09 dsn VB 30 Kz 20.89 dbn
Ref 39 dbm At 25 a8 ST 260 ms 126.378205128 Nz Ref 39 dem Ate 25 a8 ST 10.5 s 5.937500000 GHz
offget 23 |dB offget 23 dB
Lot crEpk  pags
P P
IR | 2o IS | 20
10 10
2508 2548
]
L. | v
M WWWVWVW‘ WW"J .
- A ] Ao A s bep s
" fawtieaf {sndnatef sz
50 50
| 60 | o
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 3.9 GHz/ Stop 40 GHz
Date: 28.JUL.2010 11:24:53 Date: 28.JUL.2010 11:26:52

Channel Bandwidth: 5 MHz
Mid Channel

Frequency range: 30 — 1000 MHz Frequency range: 1000 — 40000 MHz

VBW 30 kHz 32.70 dBm

Ref 24 dBm Att 25 dB SWT 260 ms 729.519230769 MHz Ref 24 dBm Att 25 dB SWT 10.5 s 5.937500000 GHz
offfet 23dB 1 Offfet 23 dB 1
1 e 1 PK
MAXH VAXH
o o
2508, 2508,

- )
hedaaarf ), TR A A ARTRRTIW AT ST T2 PAPRRETRT
0 -0
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 3.9 GHz/ Stop 40 GHz
Date: 29.JUL.2010 15:18:45 Date: 29.JUL.2010 15:18:24
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Nemko Canada Inc. Report Number: 153666-1TRFWL
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Channel Bandwidth: 5 MHz
High Channel
Frequency range: 30 — 1000 MHz Frequency range: 1000 — 40000 MHz

® RBW 100 KHz Varker 1 [T1 1 ® RBW 100 kHz varker 1 [T1 1
VBW 30 kHz -41.67 dBm

VBIW 30 kHz -34.41 dem
Ref 24 dBm Ate 25 dB SWT 260 ms 558.525641026 MHz Ref 24 dBm Att 25 dB SWT 10.5 s 5.937500000 GHz
offfet  23[dB 1 offfet 23 dB 1
LAl (Al
10 e | 1©
GiAXH
L L
20 -20
—~25d8Bm —~25d8m
-30 -30 1 ,‘M/W
I . | o e
oy O
bt I bbbt Ladpto ITRTHNTR AT AT o S iy
-60 -60
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 3.9 GHz/ Stop 40 GHz

Date: 29.JUL.2010 15:15:41

Channel Bandwidth: 10 MHz
Low Channel

Frequency range: 30 — 1000 MHz Frequency range: 1000 — 40000 MHz

® RBW 200 KHz Varker 1 [T1 1 ® RBW 200 kHz varker 1 [T1 1

VBW 30 kHz -43.63 dem

Date: 29.JUL.2010 15:16:40

VBW 30 kHz -30.99 dem
Ref 24 dBm Ate 25 dB SWT 130 ms 855.432692308 MHz Ref 24 dBm Att 25 dB SWT 5.2 s 5.937500000 GHz
offfet  23[dB 1 offfet 23 dB |
LA LAl
10 e | 1©
vAxH
v L
20 -20
-25d8m -25d8m
1
30 -30 w
[ USRIy WV
FVERFTA DRI SRSV THUNIINTI VIS WYUHPAL SRR SR T o 3
-50 -50
-60 -60
Start 30 Mz 97 WHz/ Stop 1 GHz start 1 GHz 3.9 GHz/ Stop 40 GHz

Date: 29.JUL.2010 15:21:03 Date: 29.JUL.2010 15:21:46
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Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 10 MHz
Mid Channel

Frequency range: 30 — 1000 MHz Frequency range: 1000 — 40000 MHz

® RBW 200 KHz Varker 1 [T1 1 ® RBW 200 kHz varker 1 [T1 1
5 dem 0

VBW 30 khHz VBW 30 kHz
Ref 24 dBm Ate 25 dB SWT 130 ms Ref 24 dBm Att 25 dB SWT 5.2 s
offfet  23[dB 1

offfet 23 dB 1
LAl LAl
10 e | 1©
uAXH
v L

20 -20

-25d8m -25d8m

-30 -30 2

-60

Start 30 MHz 97 MHz/ Stop 1 GHz start 1 GHz 3.9 GHz/ Stop 40 GHz

Date: 29.JUL.2010 15:23:35

Channel Bandwidth: 10 MHz
High Channel

Frequency range: 30 — 1000 MHz Frequency range: 1000 — 40000 MHz

® RBW 200 KHz Varker 1 [T1 1 ® RBW 200 kHz varker 1 [T1 1

VBW 30 kHz -44.45 dem

Date: 29.JUL.2010 15:22:53

VBW 30 kHz -32.56 dem
Ref 24 dBm Ate 25 dB SWT 130 ms 937.820512821 MH Ref 27 dBm Att 25 dB SWT 5.2 s 5.937500000 GHz
offfet  23[dB 1 offfet 23 dB
20
LA LAl
0 1 K
AXH
v L
10
20
-25d8m I
258
-30
L 1 W d
| ] MWWW
v -40
Lol 700 g S APt AR A A YUV SR SR IPYRS WV ATTISTY NNAW
-50
-50
-60
Start 30 Mz 97 WHz/ Stop 1 GHz start 1 GHz 3.9 GHz/

Stop 40 GHz

Date: 29.JUL.2010 15:24:20 Date: 29.JUL.2010 15:25:30
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Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 20 MHz
Low Channel
Frequency range: 30 — 1000 MHz Frequency range: 1000 — 40000 MHz

® RBW 200 KHz Varker 1 [T1 1 ® RBW 200 kHz varker 1 [T1 1
5 dem

VBW 30 kHz -43.76 dBr VBIW 30 kHz
Ref 27 dBm At 25 dB SWT 130 ms 965.801282051 MHz Ref 27 dBm Att 25 dB SWT 5.2 s
offfet 23[dB ” offfet 23 dB "
LAl (Al
L 1 PK
GiAXH
L L
25dBm 25dBm
o ‘ o0 MWMMM/\WW
Mt~ TSIV A WYY S Al ATV o o s
-50 -50
Start 30 MHz 97 MHz/ Stop 1 GHz Start 1 GHz 3.9 GHz/ Stop 40 GHz
Date: 29.JUL.2010 15:31:05 Date: 29.JUL.2010 15:30:25

Channel Bandwidth: 20 MHz
Mid Channel
Frequency range: 30 — 1000 MHz Frequency range: 1000 — 40000 MHz

® RBW 200 KHz Varker 1 [T1 1 ® RBW 200 kHz varker 1 [T1 1

VBW 30 khHz -44.60 dBr VBW 30 kHz -39.06 dem
Ref 24 dBm At 25 dB SWT 130 ms 238.301282051 MHz Ref 24 dBm Att 25 dB SWT 5.2 s 5.937500000 GHz
offfet  23[dB 1 offfet 23 dB |
LA LAl
10 e | 1©
uaxH
v L
-20 -20
-25d8m -25d8m
-30 -30 W
1 MWWI\MWU\MWW
L. I hd Lot
! Mw o
Aty oW km MR Attt A b ot A A A AR AR s A1 A
-50 -50
-60 -60
Start 30 Mz 97 WHz/ Stop 1 GHz start 1 GHz 3.9 GHz/ Stop 40 GHz
Date: 29.JUL.2010 14:40:34 Date: 29.JUL.2010 14:40:03
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Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Channel Bandwidth: 20 MHz
High Channel

Frequency range: 30 — 1000 MHz Frequency range: 1000 — 40000 MHz

® RBW 200 KHz Varker 1 [T1 1 ® RBW 200 kHz varker 1 [T1 1

VBW 30 khHz -44.91 dBr VBW 30 kHz -34.39 dem
Ref 24 dBm Ate 25 dB SWT 130 ms 487.019230769 MHz Ref 27 dBm Att 25 dB SWT 5.2 s 5.937500000 GHz
offfet  23[dB 1 offfet 23 dB "
LAl LAl
0 1 K
20
-25d8m I
25d8m
-30
| . M sDE
. . MNMMW
bbbt tnon i T N ot AR
-50
-60
Start 30 Mz 97 WHz/ Stop 1 GHz start 1 GHz 3.9 GHz/ Stop 40 GHz
Date: 29.JUL.2010 14:43:54 Date: 29.JUL.2010 15:27:01
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Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Clause 90.210(m) Radiated Spurious Emissions

m) Emission Mask M. For high power transmitters (greater that 20 dBm) operating in the 4940-4990 MHz
frequency band, the power spectral density of the emissions must be attenuated below the output power of the
transmitter as follows:

(1) On any frequency removed from the assigned frequency between 0-45% of the authorized bandwidth (BW): 0
dB.

(2) On any frequency removed from the assigned frequency between 45-50% of the authorized bandwidth: 568 log
(% of (BW)/45) dB.

(3) On any frequency removed from the assigned frequency between 50-55% of the authorized bandwidth: 26 + 145
log (% of BW/50) dB.

(4) On any frequency removed from the assigned frequency between 55-100% of the authorized bandwidth: 32 + 31
log (% of (BW)/55) dB.

(5) On any frequency removed from the assigned frequency between 100-150% of the authorized bandwidth: 40 +
57 log (% of (BW)/100) dB.

(6) On any frequency removed from the assigned frequency between above 150% of the authorized bandwidth: 50
dB or 55 + 10 log (P) dB, whichever is the lesser attenuation.

Test Results: Pass

Additional Observations:
The Spectrum was searched from 30MHz to the 40 GHz.
All measurements were performed using a Peak Detector with 100kHz
RBW below 1GHz and a 1MHz RBW above 1GHz at a distance of 3

meters.

Radiated spurious emissions were measured by using substitution method.
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Report Number: 153666-1TRFWL

Specification: FCC Part 90

RCVD Substitution equivalent - ]
Frequenc Pol. . : ERP Limit Margin

Chamnel | "y’ v | Signel  SGou, [ AnGan | (ggm) | @m) | (dg)

(dBuV) (dBm) (dBd)

Low 3387.8 H 33.64 -35.91 7.75 -28.16 -25.00 3.16
3414.7 Vv 33.21 -35.49 7.83 -27.66 -25.00 2.66

Mid 3378.0 H 34.08 -35.47 7.74 -27.73 -25.00 2.73
3409.7 V 33.61 -35.09 7.81 -27.28 -25.00 2.28

High 3396.1 H 33.36 -36.19 7.81 -28.38 -25.00 3.38
3443.5 \Y/ 33.58 -35.12 7.86 -27.26 -25.00 2.26

ERP calculation = Signal generator level + Antenna gain
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Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Clause 90.213 Frequency Stability

a) Unless noted elsewhere, transmitters used in the services governed by this part must have minimum
frequency stability as specified in the following Table.

Frequency range Minimum Frequency Stability parts per mlll!on (ppm)
(MHz2) Fixed and base stations i@lllp SETIOS
Over 2 watts output power 2 watts or less output power
Below 25 100 100 200
25-50 20 20 50
72-76 5 - 50
150-174 50 5 50
216-220 1.0 - 1.0
220-222 0.1 1.5 1.5
421-512 25 5 5
806-809 1.0 1.5 1.5
809-824 1.5 25 2.5
851-854 1.0 1.5 1.5
854869 1.5 25 2.5
896-901 0.1 1.5 15
902-928 25 25 2.5
929-930 15 - -
935-940 0.1 1.5 15
1427-1435 300 300 300
Above 2450 - - -
Test Results: Pass

Additional Observations:

All modulations and channel bandwidth setting were investigated; only the
worst case was presented.
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APPENDIX A : TEST RESULTS

Report Number: 153666-1TRFWL
Specification: FCC Part 90

Condition FnominaL Fmeasurep Offset Offset
GHz GHz Hz ppm
+50°C, Nominal Voltage 4.965 4.9649980 -2000 -0.40
+40°C, Nominal Voltage 4,965 4.,9649990 -1000 -0.20
+30°C, Nominal Voltage 4,965 4.,9649990 -1000 -0.20
+20°C, +15% Nominal Voltage 4.965 4.9650012 1200 0.24
+20°C, Nominal Voltage 4,965 4.9650000 — —
+20°C, -15% Nominal Voltage 4.965 4.9649990 -1000 -0.20
+10°C, Nominal Voltage 4.965 4.9649975 -2500 -0.50
0°C, Nominal Voltage 4.965 4.,9649980 -2000 -0.40
-10°C, Nominal Voltage 4,965 4,9649985 -1500 -0.30
-20°C, Nominal Voltage 4.965 4.9650020 2000 0.40
-30°C, Nominal Voltage 4.965 4,9650025 2500 0.50
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APPENDIX B : SETUP PHOTOGRAPHS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Appendix B : Setup Photographs

Radiated Spurious Emissions Setup:
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APPENDIX C : BLOCK DIAGRAM OF TEST SETUPS
@ Nemko

Nemko Canada Inc. Report Number: 153666-1TRFWL
Specification: FCC Part 90

Appendix C: Block Diagram of Test Setups

Test Site For Radiated Emissions

Radio absorbing
matera P— IMAEIS N Antenna st
f |
H |
H [
Test & | J_a_EA ______ .
Antenng | : 1 : A
: : H
' |
|
|
|
|
|
|
|
|
|
: Variable
1 search
| height (1 to 4 m)
|
|
EUT |
........... Test | | !
A Antenna | |
08 i Non-
meters conducting
H turntable
A4

Ground plane

To test receiver

Conducted Emissions, Output power, Occupied Bandwidth

EUT Spectrum Analyser

Attenuation

Frequency Stability

Frequency
Counter

Variable
Power

supply

Temperature Chamber

_______________________________
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