0

=HSHIZZRNS T=5T X=P00T

UHF Bi-Directional Amplifier
Model: UBDA4551
FCC ID: WDM-UBDA4551

Applicant:

Comprod Communications Ltd
3405 North Benzing Road
Orchard Park, NY 14127

USA

Tested in Accordance With

Federal Communications Commission (FCC)
47 CFR, Parts 2 & 90

UltraTech's File No.: CMPR-008F90

This Test report is Issued under the Authority of

Tri M. Luu

Vice President of Engineering

UltraTech Group of Labs /

Date: August 16, 2012

Report Prepared by: Dan Huynh Tested by: Mr. Wei Wu

Issued Date: August 16, 2012 Test Dates: June 14 ~ August 24, 2011

The results in this Test Report apply only to the sample(s) tested, and the sample tested is randomly selected.
This report must not be used by the client to claim product endorsement by NVLAP or any agency of the US Government.

3000 Bristol Circle, Oakville, Ontario, Canada, L6H 6G4
Tel.: (905) 829-1570 Fax.: (905) 829-8050
Website: www.ultratech-labs.com, Email: vic@ultratech-labs.com, Email: tri@ultratech-labs.com

FCC L vt NVLAD

Appwerepdd Tk Faedity

Korea KCC-RRL
91038 1309 46390-2049 NvLap Lab Code 200093-0  SL2-IN-E-1119R CA2049




FCC Parts 2 and 90 - Amplifier Contents i
UHF Bi-Directional Amplifier, Model: UBDA4551 FCC ID: WDM-UBDA4551

TABLE OF CONTENTS

EXHIBIT 1. LN R R{O]510 108 B [0\ TN 1
PRt T 107 | SRR 1
1.2.  RELATED SUBMITTAL(SYGRANT(S) w.eooieieeeeeeeeee e eeeeee et eeee e eee e eee e eee e eeseee s s 1
1.3. NORMATIVE REFERENGES ...ttt oottt e e oo oottt e e e e e e e e e s aat e eeea e e e e s nnteeeeaeanebeeeaaaeaaansnnneaaaaaannn 1

EXHIBIT 2. PERFROMANCE ASSESSMENT ...t e e e e e e e e e e e e e e e e e anbabbbaenenenes 2
2.1, CLIENT INFORMATION ...ttt et e et e e e sttt e e et e e e ae e e e e asteee e e neeeeaaeeeeeanteeeeeneeeeaaeeeeansteeeeanseeeesneeeeannseeeennns 2
2.2. EQUIPMENT UNDER TEST (EUT) INFORMATION ...ttt ettt e ettt e e e e e e e e e e e e e emneaneaaaeeanns 2
2.3. EUT’S TECHNICAL SPECIFICATIONS . ...ttt ettt e e e e e ettt e e e e e e sasbeteeeeaeesaabeeeeaaeeaansbaeeaaeeaanns 3
2.4, S IO ol = U ST O ] I PP 3
2.5, ASSOCIATED EQUIPMENT ....ceeitiiteeitite et et e e sttt e e ettt e e e s e e e e teeeesaneeeeeamneeeeasteeeaanseeeeannseeansseeeaanseeesanneeeeanseeeeannes 4
2.6.  ANCILLARY EQUIPMENT ...ttt ettt e oo ettt e e e e e e s eae e eeeaa e e e e aaseeeeaaaeaaaansbeeeeaaaannsseeeaaaeeaannseeeeaaeeaannnnnes 4
2.7. DRAWING OF TEST SETUP ... .ttt et e e e e e et et e e e e e e s e saeeeeeaaaesaasnsseeeeaaannsbeeeeaeeesannsbanaaaeeaanns 4

EXHIBIT 3. EUT OPERATING CONDITIONS AND CONFIGURATIONS DURING TESTS ...ttt 5
3.1, CLIMATE TEST CONDITIONS ...ttt ettt e e ettt e e e e e e e aaeeeeeaaeaaaaseeeeeaaeeaaannsaeeeaaeeaaasseaaaaesaannnsseeeaaeeaannnnnes 5
3.2.  OPERATIONAL TEST CONDITIONS & ARRANGEMENT FOR TEST SIGNALS........oooiiiiiiiiieiee e 5

EXHIBIT 4.  SUMMARY OF TEST RESULTS ...ttt ettt e e e e et e e e e e e st e e e e e e sane e e e e e e nannnenes 6
4.1. LOGCATION OF TESTS ...ttt ettt e e e e ettt e e e e e e e s taeeeeaae e e ek aeeeeeaeeeaasaseeeeaaaeaaanaeeaaaeaaaansbseeaaaeaeaanssneeeaaaaann 6
4.2.  APPLICABILITY & SUMMARY OF EMC EMISSION TEST RESULTS ....ooiiiiiiiiiie et 6
4.3. MODIFICATIONS INCORPORATED IN THE EUT FOR COMPLIANCE PURPOSES........ccccooiiiiieeiiee e 6
4.4, DEVIATION OF STANDARD TEST PROCEDURES .......coo ottt see e aee e e e e e e neeeeennneeeens 6

EXHIBIT 5. TEST DA T A ittt ettt ettt ettt ettt ettt et ettt ettt e ettt e e e e et e e e e s s st s et e s 5 s e 55t 555 st s s sk s e s e e sk be e et et e e et eeeeeeeeeeeeeeeeeenenenes 7
51. POWER LINE CONDUCTED EMISSIONS [[§ 15.107(0)]...vveeeeeeeeeeeeereeeeeeseeeseeseeeeteeseesseeeeseseeeeseeetesseeseseseseeenseenan 7
5.2. RF POWER OUTPUT [§§ 2.1046 @nd 90.205] .......ceieiiiiieeiiieeeeeiiee e aiieeeastieeessmeeaeesmaeeeessteeeesanseeessnneeeaseeeesnnneeesneeens 10
5.3.  OCCUPIED BANDWIDTH [§ 2. 1040 ... eeiiiiiiiiiiiiiie e ettt e e e ettt e e e e e ettt et e e e e e e sneeeeeeaaeaaannnseeaeeaaansnnneaaaeeaanennns 12
5.4. SPURIOUS EMISSIONS AT ANTENNA TERMINAL AND INTERMODULATION [§§ 2.1051, 2.1057 & 90.210]....... 19
5.5.  TRANSMITTER SPURIOUS/HARMONIC RADIATED EMISSIONS [§§ 90.210, 2.1057 & 2.1051]......ceevvveeeiiieene 45
5.6. RF EXPOSURE REQUIRMENTS @ 1.1310 & 2.1097 ..eeiieiiiee et eiee e tee e et e et e e st e e smee e e e annee e e smneeeenneeas 47

EXHIBIT 6.  TEST EQUIPMENT LIST ..ttt ettt ettt ettt ettt ettt e e e et e et e e e et e e s e et e et e s eseeeeeeaeaaaeaeaeaeaeeeas 49

EXHIBIT 7. MEASUREMENT UNCERTAINTY L.ttt ettt ettt e e ettt e e e e e e st et e e e e e s s b be e e e e e e s aaneeeeeeaanns 50
7.1.  LINE CONDUCTED EMISSION MEASUREMENT UNCERTAINTY ...t e e 50
7.2. RADIATED EMISSION MEASUREMENT UNCERTAINTY ..ottt e e e et e e e e e enenneea s 50

ULTRATECH GROUP OF LABS File #: CMPR-008F90

3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 August 16, 2012

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

. All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Parts 2 and 90 - Amplifier
UHF Bi-Directional Amplifier, Model: UBDA4551 FCC ID: WDM-UBDA4551

Page 1

EXHIBIT 1.

1.1 SCOPE

INTRODUCTION

Reference:

FCC Part 2 & 90

Title:

Telecommunication - Code of Federal Regulations, CFR 47, Part 2 & 90

Purpose of Test:

To gain FCC Certification Authorization for Radio Amplifier operating in the Frequency
Range 450 - 512 MHz

Test Procedures:

Both conducted and radiated emissions measurements were conducted in accordance
with American National Standards Institute ANSI C63.4 - American National Standard
for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical
and Electronic Equipment in the Range of 9 kHz to 40 GHz.

1.2 RELATED SUBMITTAL(S)/GRANT(S)
None.
1.3. NORMATIVE REFERENCES
Publication Year Title
FCC CFR Parts | 2011 Code of Federal Regulations — Title 47, Telecommunication
0-19, 80-End
ANSI C63.4 2009 American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz
CISPR 16-1-1 2006 Specification for radio disturbance and immunity measuring apparatus and methods.
+A1 2006 Part 1-1: Measuring Apparatus
+A2 2007
TIA/EIA 603, 2004 Land Mobile FM or PM Communications Equipment Measurement and
Edition C Performance Standards
ULTRATECH GROUP OF LABS File #: CMPR-008F90
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 August 16, 2012

Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Parts 2 and 90 - Amplifier
UHF Bi-Directional Amplifier, Model: UBDA4551

Page 2
FCC ID: WDM-UBDA4551

EXHIBIT 2.  PERFROMANCE ASSESSMENT

2.1 CLIENT INFORMATION

APPLICANT
Name: Comprod Communications Ltd
Address: 3405 North Benzing Road

Orchard Park, NY 14127
USA

Contact Person:

Mr. Fernando Apolinario

Phone #: 450-641-1454

Fax #: 450-641-4616

Email Address: fapolinario@comprodcom.com

MANUFACTURER
Name: Comprod Communications Ltd
Address: 138 De La Barre

Boucherville, Quebec
Canada 4127

Contact Person:

Mr. Fernando Apolinario

Phone #: 450-641-1454

Fax #: 450-641-4616

Email Address: fapolinario@comprodcom.com

2.2. EQUIPMENT UNDER TEST (EUT) INFORMATION
The following information (with the exception of the Date of Receipt) has been supplied by the applicant.

Brand Name:

Comprod Communications Ltd

Product Name:

UHF Bi-Directional Amplifier

Model Name or Number: UBDA4551
Serial Number: Test Sample
Type of Equipment: Booster

Power Supply Requirement:

100-260 VAC 50 / 60 Hz

Transmitting/Receiving Antenna Type: Non-Integral

Primary User Functions of EUT:

Extends RF coverage area of radio communications
indoor/outdoor environments.
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2.3. EUT'S TECHNICAL SPECIFICATIONS

Transmitter

Equipment Type:

Base station (fixed use)

Intended Operating Environment:

Commercial, Light Industry & Heavy Industry

RF Output Power Rating (Conducted):

Single output: 32.5 dBm or 1.778 Watts

Operating Frequency Range:

Uplink band: 450 - 512 MHz
Downlink band: 450 - 512 MHz

RF Input/Output Impedance:

50 Ohm

Nominal Gain (at -40dBm input power):

76 dB maximum

Occupied Bandwidth (99%): Booster
Emission Designation: F3E, F1D
Antenna Connector Type: SMA

Antenna Description:

Antenna gain: 3.5 dBd maximum

Receiver

Equipment Type:

Base station (fixed use)

Intended Operating Environment:

Commercial, Light Industry & Heavy Industry

Power Supply Requirement:

100-260 VAC 50 / 60 Hz

RF Input Power Rating:

Single input: -40 dBm nominal

Operating Frequency Range:

Uplink band: 450 - 512 MHz
Downlink band: 450 - 512 MHz

2.4, LIST OF EUT'S PORTS

Number | EUT's Port Description | | JWORLO | connector Type (Shield%?jt/)ll\leo-r:)-/sprﬁelded)
1 AC power input 1 chz;t\?cl) itse’rrr)r:gg Non-shielded
2 D/L VGA IN 1 SMA female Shielded
3 D/L VGA OUT 1 SMA female Shielded
4 D/L PAIN 1 SMA female Shielded
5 D/L PA OUT 1 SMA female Shielded
6 U/L VGA IN 1 SMA female Shielded
7 U/L VGA OUT 1 SMA female Shielded
8 U/L PAIN 1 SMA female Shielded
9 U/L PA OUT 1 SMA female Shielded
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2.5. ASSOCIATED EQUIPMENT
None.

2.6. ANCILLARY EQUIPMENT
N/A

2.7. DRAWING OF TEST SETUP

UHF Amplifier

ACI/P VGA VGA AMP AMP VGA VGA AMP AMP
120V IN OUT IN ouT IN OUT IN ouT
Signal
Generator 50 Ohm
Load
Signal 50 Ohm
Generator Load
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EXHIBIT 3. EUT OPERATING CONDITIONS AND CONFIGURATIONS DURING TESTS

3.1. CLIMATE TEST CONDITIONS

The climate conditions of the test environment are as follows:

Temperature: 22°C

Humidity: 54%

Pressure: 100 kPa

Power input source: 120 VAC, 60 Hz

3.2. OPERATIONAL TEST CONDITIONS & ARRANGEMENT FOR TEST SIGNALS

Operating Modes: The amplifier was operated in a continuous transmission mode
with the carrier modulated as specified in the Test Data.

Special Test Software: N/A

Special Hardware Used: N/A

Transmitter Test Antenna: The EUT is tested with the amplifier antenna ports terminated to a
50 Ohm RF Load.

Transmitter Test Signals
Frequency Band(s): 450 - 512 MHz

Frequency(ies) Tested: 451, 469.9 and 511.9 MHz
(Near lowest, near middle & near highest frequencies in
the frequency range of operation.)

Transmitter Wanted Output Test Signals:

Transmitter Power (measured maximum output power): 32.40 dBm
Normal Test Modulation: F3E, F1D
Modulating signal source: External
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EXHIBIT 4. SUMMARY OF TEST RESULTS

4.1. LOCATION OF TESTS

All of the measurements described in this report were performed at Ultratech Group of Labs located in the city of
Oakville, Province of Ontario, Canada.

e AC Power Line Conducted Emissions were performed in UltraTech's shielded room, 24'(L) by 16'(W) by 8'(H).

¢ Radiated Emissions were performed at the Ultratech's 3-10 TDK Semi-Anechoic Chamber situated in the
Town of Oakville, province of Ontario. This test site been calibrated in accordance with ANSI C63.4, and
found to be in compliance with the requirements of Sec. 2.948 of the FCC Rules. The descriptions and site
measurement data of the Oakville 3-10 TDK Semi-Anechoic Chamber has been filed with FCC office (FCC
File No.: 91038) and Industry Canada office (Industry Canada File No.: 2049A-3). Expiry Date: 2014-04-04.

4.2. APPLICABILITY & SUMMARY OF EMC EMISSION TEST RESULTS

FCC Section(s) Test Requirements Compliance (Yes/No)
15.107(b) AC Power Line Conducted Emissions Yes

2.1046 & 90.219 RF Power Output & Inter-modulation Yes

1.1307, 1.1310, RF Exposure Limit Yes

2.1091

2.1055 & 90.213 Frequency Stability N/A for Amplifier
2.1047(a) Audio Frequency Response N/A for Amplifier
2.1047(b) & 90.210 | Modulation Limiting N/A for Amplifier
2.1049 Occupied Bandwidth Yes

2.1051, 2.1057 & Spurious Emissions at Antenna Terminals Yes

90.210

2.1051, 2.1057 & Field Strength of Spurious Radiation Yes

90.210

4.3. MODIFICATIONS INCORPORATED IN THE EUT FOR COMPLIANCE PURPOSES

None.

4.4, DEVIATION OF STANDARD TEST PROCEDURES

None.
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EXHIBIT 5. TEST DATA
Remark:
The amplication chain for Downlink band and Uplink band are identical, each chain consists of an identical VGA

unit and an identical Power Amplifier unit. The the following test results will represents worst-case test
configuration for both Downlink and Uplink bands.

5.1. POWER LINE CONDUCTED EMISSIONS [[§ 15.107(b)]

5.1.1. Limits
The equipment shall meet the limits of the following table:
Frequency of emission Conducted Limits (dBuV)
(MH2z) Quasi-peak Average
0.15-0.5 79 66
0.5-30 73 60

5.1.2. Method of Measurements
Refer to Ultratech Test Procedures ULTR-P001-2004 & ANSI C63.4 for method of measurements.

5.1.3. Test Arrangement

| | 500
Load
L.LS.N. EUT
| | 500
Load
20 dB Signal Signal
Attenuator Generator Generator
Spectrum
Analyzer
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5.1.4. Test Data

Plot 5.1.4.1. Power Line Conducted Emissions
Line Voltage: 120 VAC 60 Hz, Line Tested: Hot

Current Graph

dBuVv
90

80

Line Tested: Hot

70

‘FCC Part 15; Class A Conducted Emission, Quasi-Peak

60

50

40

30

20

8/8/2011 12:44:07 PM (Start = 0.15, Stop = 30.00) MHz

Current List

Frequency Peak QP

‘ FCC Part 15; Class A Conducted Emission, Average
R

o u i Hot
g

|

Delta QP-QP Limit  Avg Delta Avg-Avg Limit ~ Trace Name

MHz dBuV dBuV dB dBuV dB

0.183 56.5 554 -23.6 511 -14.9 Hot
0.365 545 535 -255 504 -15.6 Hot
0.822 497 486 -244 456 -144 Hot
1.324 511 501 -22.9 47.0 -13.0 Hot
1.553 519 50.6 -224 471 -12.9 Hot
1.826 52.8 50.8 -22.2 46.8 -13.2 Hot
2.283 53.6 52.8 -20.2 494 -10.6 Hot
2.511 55.6 54.9 -18.1 51.8 -8.2 Hot
2.785 578 56.8 -16.2 529 -7.1 Hot
2.966 59.0 58.2 -14.38 545 -55 Hot
3.241 574 56.5 -16.5 528 -7.2 Hot
3.515 54.8 53.7 -19.3 499 -10.1 Hot
4.019 51.8 493 -23.7 442 -158 Hot
8.513 511 448 -282 353 -24.7 Hot
9.238 52.0 46.8 -26.2 371 -229 Hot
9.971 52.0 471 -259 36.7 -23.3 Hot
10.335 509 452 -27.8 349 -251 Hot
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Plot 5.1.4.2. Power Line Conducted Emissions
Line Voltage: 120 VAC 60 Hz, Line Tested: Neutral

Current Graph

dBuVv
90

80

70

‘FCC Part 15; Class A Conducted Emission, Quasi-Peak

Line Tested: Neutral

60

50

40

30

20

;ogNeutral

‘ FCC Part 15; Class A Conducted Emission, Average

¥

8/8/2011 1:31:28 PM

Current List

Frequency Peak QP

Delta QP-QP Limit

MHz dBuV dBuV dB

0.182 577 56.8 -22.2
0.410 55.6 54.9 -24.1
0.365 55.9 55.0 -24.0
0.820 51.0 501 -229
1.093 525 514 -216
1.321 519 50.9 -221
1.502 519 51.0 -22.0
1.775 53.2 524 -20.6
2.004 541 53.3 -19.7
2.275 55.3 54.3 -18.7
2.504 57.7 56.5 -16.5
2.778 59.0 58.3 -14.7
3.006 60.1 594 -13.6
3.052 59.6 58.5 -14.5
3.232 58.6 57.6 -154
3.552 55,5 54.3 -18.7
3.687 53.1 518 -21.2
3.959 52.8 51.7 -21.3
8.193 55.3 53.6 -194
9.332 55.7 53.2 -19.8
10.016 551 519 -211

¥

I

&

|

u | IR

10

(Start = 0.15, Stop = 30.00) MHz

Avg Delta Avg-Avg Limit  Trace Name

dBuV dB
52.8 -13.2
51.8 -14.2
51.5 -145
473 127
485 -11.5
479 -121
480 -12.0
496 -104
50.4 -9.6
513 -87
531 6.9
547 -5.3
559 -4.1
543 -57
540 -6.0
499 -101
47.0 -13.0
475 -125
475 -125
46.2 -13.8
430 -17.0

Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
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5.2. RF POWER OUTPUT [88 2.1046 and 90.205]
5.2.1. Limits

Refer to FCC 47 CFR § 90.205 for specification details and § 90.219.

Licensees authorized to operate radio systems in the frequency bands above 150 MHz may employ signal
boosters at fixed locations in accordance with the following criteria:

(a) The amplified signal is retransmitted only on the exact frequency(ies) of the originating base, fixed, mobile,
or portable station(s). The booster will fill in only weak signal areas and cannot extend the system’s normal signal

coverage area.

(b) Class A narrowband signal boosters must be equipped with automatic gain control circuitry which will limit the
total effective radiated power (ERP) of the unit to a maximum of 5 watts under all conditions. Class B broadband
signal boosters are limited to 5 watts ERP for each authorized frequency that the booster is designed to amplify.

5.2.2. Method of Measurements
ANSI/TIA-603-C-2004

5.2.3. Test Arrangement

50Q
EUT 1
50 Q
Load
Signal 30dB Power Power
Generator Attenuator Sensor Meter

ULTRATECH GROUP OF LABS
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5.2.4. Test Data
Remark: The maximum antenna gain to be used with this device is 3.5 dBd.

Total RF Output Power
Test Chan_nel Input Power VGA Input Level VGA Output ’
Frequency Spacing (dBm) Adjustment Settin Power Settin at Antenna Port

(MHz) (kHz) J 9 9 (dBm) (Watt)

6.25 -39.63 0 9 28.27 0.671

451 12.5 -39.90 0 7 30.01 1.002

25 -39.90 0 6 31.06 1.276

6.25 -40.22 0 B 28.02 0.634

469.9 12.5 -40.22 0 8 30.61 1.151

25 -40.22 0 6 32.40 1.738

6.25 -40.40 0 B 2711 0.514

511.9 12.5 -39.46 0 9 29.26 0.843

25 -39.46 0 8 30.28 1.067
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5.3. OCCUPIED BANDWIDTH [§ 2.1049]

5.3.1. Limits
The spectral shape of the output should look similar to input for all modulations.

5.3.2. Method of Measurements
The measurement procedure shall be as follows:

Step 1:

e Connect the EUT to the spectrum analyzer and use the following settings:
Span: the minimum span to fully display the emission
Resolution BW: 300 Hz or 1% of the approximate emission width

Video BW: 3 times the Resolution BW or greater

Video Averaging: none

Sweep time: coupled or set to a slower rate

Step 2:

¢ When the trace is complete, capture the trace.
o Find the peak value of the trace and place the analyzer marker on this peak.

Step 3:

e Use the 99 % bandwidth function of the spectrum analyzer to measure the occupied bandwidth of the EUT.
This value shall be recorded.

5.3.3. Test Arrangement

50 Q Load
EUT ]
50 Q Load
Sweep/Signal 30dB Spectrum
Generator Attenuator Analyzer
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5.3.4. Test Data

Plot 5.3.4.1. 99% Occupied Bandwidth — Input Signal, F1D
Transmitter Frequency: 451 MHz

Marker 1 [T1] RBW 300 Hz RF Att 10 dB
Ref Lv] -48.22 dBm VEW 3 kHz
-30 dBm 451,000030 {8 MHz SWT  1.15 s Unit dBm
-30
MUIRAY! -48.22 dBm| ,
451.00009018 MHz
-40 [8]=la] _BTE 16 KHzZ

T [T -B0.59 dBm
490. 99625251 MHz

; AV A

St N WJWWMVW W\VTZ [T11 _E0. 48 dBm

. L e 491 .00386774 MHZ]
IVIEW ‘wff' \\Htk tMA

B

-100 Jr‘/ \\L

-110 1} i A Jdr \%*V
/e 4y

-120

-130

Center 451 MHz 2 kHz/ Span 20 kHz
Date: 02.AUG.2011 14:04:52

Plot 5.3.4.2. 99% Occupied Bandwidth — Output Signal, F1D
Transmitter Frequency: 451 MHz

Marker 1 [T1] RBW 300 Hz RF A1l 40 OB
Ref Lv] 23.597 dBm VBW 3 kHz
40 dBm 450,99817635 MHz SWT 1,15 s Unit dBm
40
30 o8| Dffaet MEIAAN 23.97 dBm| ,
450.99817635 MHz
30 OFH BTEZ3I146 KAz

i YT [T1] 10.66 oBm
P \ hﬁl‘w 450. 99625251 MHz
w vtz [T1] 10.58 dBm

H1.00386774 MHz

{VIEW \\h 1MA
0 ] m

~

-20 ,J/[ M
-30
|

o "

I ¥
-B0
Center 451 MHz 2 kHz, Span 20 kHz
Date: 02.AUB.2011 18:03:53
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Plot 5.3.4.3. 99% Occupied Bandwidth — Input Signal, F1D
Transmitter Frequency: 469.9 MHz

Marker 1 [T1] RBW 300 Hz  RF At 10 o8
Ref LvI -45.72 dBm VBW 3 kHz
-30 dBm 469,90194389 MHz SWT 1.15 s Unit dBm
30
MRl -46[. 72 dBm a
469.90194(389 MHz
-4a OPH BIBU/OT4 KAz
J Ty (Tt] _59 88 dBm
50 W.MW[W"“M ok 4H9 BUE2YPEY MHz
v VT4 [T1) -60|. 45 dBm
Twiﬂ 4 469.90382[766 MHz
-50 ™ J
1MA

LVIEW AM/J
-70
-0 ‘1‘%

-3a

A 5
o .
ali

-130
Center 469.9 MHz 2 kHz, Span 20 kHz
Date: 02.AUB.2011 14:20:37
Plot 5.3.4.4. 99% Occupied Bandwidth — Output Signal, F1D
Transmitter Frequency: 469.9 MHz
Marker 1 [T1] REW 300 Hz RF Att 40 dB
Ref Lv] 25.76 dBm VBU 3 kHz
40 dBm 469.901943R9 MHz 5WT 1.15 s Unit dBm
40
30 28| Dffaet MU 2676 dBm| 4
469.90134[389 MHz
30 4 OFH TB3B0/0TZ4 KAZ
MJ\!\W\ v [T1] 12\.77 dBm
20 ﬂw M 489 . 89629259 MH=z
) T
i V2 [(Tt] 13.96 dBm

469.90382766 MHz

10
tVIEW M\ 1MA
a

)l

-0 ¥
-B0
Center 465.9 MHz 2 kHz, Span 20 kHz
Dotes 03.AUB.2011 10:07:21
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Plot 5.3.4.5. 99% Occupied Bandwidth — Input Signal, F1D
Transmitter Frequency: 511.9 MHz

Marker 1 [T1] REBMW 300 Hz RF AT1 10 aB
Ref Lv] -45.75 dBm VBKW 3 kHz
-30 dBm 511,9019D381 MHz SWT 1.5 s Unit dBm
a0
MU -46.75 dBm| ,
511.90130B81 MHz
-4 TFH TEIRO/OT4 RAZ
1 VT [Tt -59.52 dBm
_s0 VA A g 511 A9E29PSY MHz
w vTH4 [Tt -BO. 15 dBm
1 b, 5{1_90382766 MHz
-50 Y
LVIEW ‘/{v \ 1™MA
~70 A L
7 \
-a0 /w ,“t
-3a0
I \‘l«
i v\,lu b
~120 J
-130
Center 511.9 MHz 2 kHz, Span 20 kHz
Dete: 02.AUB.2011 14:23:15
Plot 5.3.4.6. 99% Occupied Bandwidth — Output Signal, F1D
Transmitter Frequency: 511.9 MHz
Marker 1 [T1] REMW 300 Hz RF Att 40 dB
Ref Lv] 23.52 dBm VBH 3 kHz
40 dBm 511,90194389 MHz 5WT 1.15 s Unit dBm
40
30 28| Dffaet MU 23.52 dBm 4
511.90134[389 MHz
3a OFH TBIBO/OTZ KAZ
J v [T1] 10.BE dBm
g WMH u‘\/“jl\ S11.89629259 MHz
b NI |
vTg [T1] 9. 76 dBm
L 2 511.90382[766 MHz
10 r L 4
tVIEW I‘( 1MA
0 Al
-10 \“'
-30 \14
0 }er "
-0
-B0
Center 511.9 MHz 2 kHz/ Span 20 kHz
Dotes: 03.AUB.2011 08:20:27

ULTRATECH GROUP OF LABS
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vic@ultratech-labs.com, Website: http://www.ultratech-labs.com

File # CMPR-008F90
August 16, 2012

. All test results contained in this engineering test report are traceable to National Institute of Standards and Technology (NIST)



FCC Parts 2 and 90 - Amplifier
UHF Bi-Directional Amplifier, Model: UBDA4551

Page 16
FCC ID: WDM-UBDA4551

Plot 5.3.4.7. 99% Occupied Bandwidth — Input Signal, F3E
Transmitter Frequency: 451 MHz

Marker 1 [T1] REW 300 Hz RF ALl 10 dB
Ref Lv] -53.19 dBm VBW 3 kHz
-30 dBm 451,0000901{8 MHz SWT 1.7 s Unit dBm
-30
MU -53. 18 dBm| ,
451.00009018 MHz
-4 TFH 16 270524108 RA=
VT [Tt -58|. 46 dBm
=0 n f\ n 450.99245491 MHz
{\ X { ﬁTZ [T11 -59.34 dBm
T1 d
- W £ 45100772545 fiHz
tviEw / H } ’ \ (\ 1ha
-70 A
-a0 / ) ) ( ’ \ “
-50 ) ' ’ ’ I \ ﬂ
-100 I \ I \ \ I l ( ’ \ H
110 A I \n / U \w \\ ’ | / \ \
W W M W
-120
-130
Center 451 MHz 3 kHz, Span 30 kHz
Date: 02.AUB.2011 15:16:28
Plot 5.3.4.8. 99% Occupied Bandwidth — Output Signal, F3E
Transmitter Frequency: 451 MHz
Marker 1 [T1] REW 300 Hz RF Att 40 dB
Ref Lv] {7.93 dBm VBW 3 kHz
40 dBm 451.00D090 18 MHz 5WT 1.7 s Unit dBm
40
30 28| Dffaet MU 17.93 dBm|
451.00009018 MHz
3a OFH 16 2 /0624109 KA=
VT [T1] 12|.64 dBm
20 il n 450 99245491 MH=
11 {\ ‘ ﬁTZ (ri] 1176 oBm
. il [} 49100772645 FHz
tviEW / { \ , \ { \ e
0 A n
-0 l ' ’ ’ , \ ”
-20 f { / / / \ ﬂ

4
A

—t—

|
|

\

oW W \W‘uw[

]
Ll b

-B0

ol

Center 451 MHz

Dates:

02.AUG.2011

1523748

3 kHz,

Span 30 kHz
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Plot 5.3.4.9. 99% Occupied Bandwidth — Input Signal, F3E
Transmitter Frequency: 469.9 MHz

Marker 1 [T1] REW 300 Hz RF ALl 10 aB
Ref Lv] -53.{5 dBm VBW 3 kHz
-30 dBm 469,900090 18 MHz SWT 1.7 s Unit dBm
-30
MU -53.15 dBm| ,
469.90009018 MHz
-4 TFH 16 270524108 RA=
VT [Tt -58. 43 dBm
=0 n /\ f\ n 4H9.B89245491 MHz
/\ \ ‘ { ﬁTZ [T11 -59.34 dBm
T1 T2
. 1 17 469- 90772545 MHz
tviEw / H J ’ \ (\ 1ha
-70 A
-A0 / ) ) ( ’ \ (‘
-50 I ) ' ’ ’ ’ \ {\
_1oaf} l ‘ \ ) \ \ , l ’ I l \ H
-120
-130
Center 469.9 MHz 3 kHz~, Span 30 kHz
Date: 02.AUG.2011 15:18:12
Plot 5.3.4.10. 99% Occupied Bandwidth — Output Signal, F3E
Transmitter Frequency: 469.9 MHz
Marker 1 [T1] REW 300 Hz RF Att 40 dB
Ref Lv] 2D.45 dBm VBW 3 kHz
40 dBm 469,900080 {8 MHz SWT 1.7 s Unit dBm
40
30 28| Dffaet MU 20). 45 dBm| 4
469.90009018 MHz
3a OFH 16 2 /0624109 KA=
/\ ﬂﬂ [T1] 1510 dBm
20 /\ 4HY9 BY245491 MH=
T1 7 (773 1431 dBm
7\ ?TAEB,EID77QEAE MHzZ
10

o |

JHH At
(Y "

I ——

—_—

)

Span 30 kHz

-B0

Center 465.38 MHz 3 kHz,
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Plot 5.3.4.11. 99% Occupied Bandwidth — Input Signal, F3E
Transmitter Frequency: 511.9 MHz

Marker 1 [T1] RBW 300 Hz RF ALl 10 dB
Ref Lvl -53.20 dBm VBW 3 kHz
-30 dBm 511,900090 {8 MHz SWT 1.7 s Unit dBm
-30
MUINES! -53.20 dBm| L
51/1.90009018 MHz
-4a OPH 6. 21042084 KAz
/\ VT (T -58.52 dBm
=g Py ﬂ n 511 H9245491 MHz
{\ \ ‘ { ﬁTz [TT12] -5H. 14 dBm
71
- 1 b 511.90766E33 MHz
tview / { ) ’ \ ( \ 1ha
iyl A
-0 I ) ) ( ' \ ”
-3 I ) ' ’ ’ ’ \ {\
-100 t l \ I ‘ \ I ! ’ I ’ \ {‘
_ | } \ ./ \l lﬂj LJJ \MJ
me “\]".” W g v | Wi
-120
-130
Center 511.9 MHz 3 kHz, Span 30 kHz
Date: 02.AUG.2011 15:20:14

Plot 5.3.4.12. 99% Occupied Bandwidth — Output Signal, F3E
Transmitter Frequency: 511.9 MHz

-40

"

W\W "

<J

)

-B0

]

Marker { [T{] RBW 300 Hz RF At1 40 dB
Ref Lv] {7.26 dBm VBW 3 kHz
40 dBm 511,900080 {8 MHz 5WT 1.7 s Unit dBm
40
30 =8| Offast MU 17.26 dBm|
511.30009018 MHz
30 OFg T 2104 g4 KkH=z
VT [T1] 11-95 dBm
20 1 /\ A Iy SU1. 59245491 MHz
o {\ \ S ‘ {Tz (L 1231 dBm
. 1i X 51t-90786633 MHz
tviEw } H I ’ \ {\ tha
o A n
-10 / l ’ ’ ' \ ”
-20 ) ' I ’ , \ ﬂ
A

Center 511.3 MHz

3 kHz,

Dates:
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03-16:24

Span 30 kHz
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54.  SPURIOUS EMISSIONS AT ANTENNA TERMINAL AND INTERMODULATION [§§ 2.1051, 2.1057 &
90.210]

5.4.1. Limits

§ 90.219 (c) Class A narrowband boosters must meet the out-of-band emission limits of § 90.210 for each
narrowband channel that the booster is designed to amplify. Class B broadband signal boosters must meet the
emission limits of § 90.210 for frequencies outside of the booster’s designed passband.

KDB 935210 - FCC guidelines for testing amplifiers, boosters and repeater:
Intermodulation limit: -13dBm conducted.

5.4.2. Method of Measurements
TIA-603-C.

5.4.3. Test Arrangement

Single Channel Input:

50 Q
Load
EUT
50Q Spectrum
Load Analyzer
Filter by-pass J
Sweep/Signal Attenuator 6 High Pass
Generator Filter
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Multiple Channel Inputs:

50 Q Load
50 Q Load EUT
50 Q Load
Combiner
Signal Signal 30dB Spectrum
Generator Generator Attenuator Analyzer
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UHF Bi-Directional Amplifier, Model: UBDA4551

5.4.4. Test Data

Remarks:

The RF emissions were scanned with all different modulations and there was no discernable difference in the
spurious emissions between the different modulation types. Therefore, the final tests were only performed

without modulation and it shall represent for all different modulations required.
- Single RF input will be tested to represent the worst case with highest input/output powers

Plot 5.4.4.1. Conducted Transmitter Spurious Emissions for 451 MHz, 25 kHz Channel Spacing, 30 - 600 MHz

Marker 1 [T1] RBW 100 kHz RF A1t 30 dB
Ref Lv] 30.39 dBm VB 1 MHz
40 dBm 451,5030D6D{ MHz SWT 145 ms Unit dBm
40
S0 =8| Offs=t MBS 30.99 dBm|
L 481.50300601 MHz
30
20
10
1VIEW 1MA
0
-10
R
-20
b it M~ BN oA s MM AL AR
-40
-50
-B0
Start 30 MHz 57 MHz/ Stop 600 MHz
Date: 02.AUB.2011 16:12:78
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FCC ID: WDM-UBDA4551

Plot 5.4.4.2. Conducted Transmitter Spurious Emissions for 451 MHz, 25 kHz Channel Spacing, 600 MHz - 5.5 GHz

Marker 1 [T1] RBW 100 kHz RF A1t 10 dB
Ref Lv] -42_77 dBm VBU 1 MHz
10 dBm 2.721042D8 GHz SWT 1.25 s Unit dBm
10
S0 oB|Offset MEIRED —42.77 dBm
2.72104208 GHz
u]
-10
M T4
-20
{VIEW
-30
_4Q 3
75U¢p4JW4
-B0
-70
-Al
-30

Start 600 MHz

Date:

02.AUB.2011

480 MHz/

16218:12

Stop 5.5 GHz
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UHF Bi-Directional Amplifier, Model: UBDA4551

Plot 5.4.4.3. Conducted Transmitter Spurious Emissions for 469.9 MHz, 25 kHz Channel Spacing, 30 - 600 MHz

Marker 1 [T1] RBW 100 kHz RF A1t 30 dB
Ref Lv] 33_52 dBm VBU { MHz
40 dBm 469,7795591{2 MHz SWT 145 ms Unit dBm
40
30 88| Dffs=t MU 3352 dBm|
[469. 77955912 MHz
30
20
10
{VIEW 1MA
o]
-10
M43
-20
Y ,N,MMWWWWWWMWMMM
-40
-50
-BO
Start 30 MHz 57 MHz~ Stop 600 MHz
Dates 03.AUG.2011 10-:20:54
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Plot 5.4.4.4. Conducted Transmitter Spurious Emissions for 469.9 MHz, 25 kHz Channel Spacing, 600 MHz - 5.5 GHz

Marker 1 [T1] RBW 100 kHz RF A1t 10 dB
Ref Lv] -42_56 dBm VB 1 MHz
10 dBm 5.47D541D8 GHz SWT 1.25 s Unit dBm
10
30 88| Dffs=t MEIRES -42.56 dBm| A
5.47054/108 GHz
u]
-10
I
-20
{VIEW 1MA
-30
-40 1
75U~40LJ44 A
=
-0
-a0
-30
Start 600 MHz 480 MHz/ Stop 5.5 GHz

Date:

03.AUB.2011

10-23:37
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Conducted Transmitter Spurious Emissions for 511.9 MHz, 25 kHz Channel Spacing, 30 - 600 MHz

Plot 5.4.4.5.
Marker 1 [T1] RBW 100 kHz RF A1t 30 dB
Ref Lv] 30.23 dBm VB 1 MHz
40 dBm 51{2.04408818 MHz SWT 145 ms Unit dBm
40
30 88| Dffs=t MEIRES 30123 dBm| ,
512.04408818 MHz
30 3
20
10
{VIEW 1Ma
0
-10
A e
-20
ol MWMMWWMWAMAMMM L\NJ&M
-40
-50
-B0
Start 30 MHz 57 MHz~ Stop 600 MHz
Date: 03.AUB.2011 03:32:46
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Plot 5.4.4.6. Conducted Transmitter Spurious Emissions for 511.9 MHz, 25 kHz Channel Spacing, 600 MHz - 5.5 GHz

Marker 1 [T1] RBW 100 kHz RF A1t 10 dB
Ref Lv] -42.99 dBm VBU { MHz
10 dBm 2,68176353 GHz SWT 1.25 s Unit dBm
10
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2.68176353 GHz
u]
-10
WISTE XL
-20
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—40 +
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UHF Bi-Directional Amplifier, Model: UBDA4551

Plot 5.4.4.7. Conducted Transmitter Spurious Emissions for 451 MHz, 12.5 kHz Channel Spacing, 30 - 600 MHz

Marker 1 [T1] RBW 100 kHz RF A1t 20 dB
Ref Lv] 3D_E3 dBm VBU { MHz
35 dBm 451.5030D6D1 MHz SWT 145 ms Unit dBm
25
20 S0 oB|Offset v |ird) 30.63 dBm| L
491.50300601 MHz
20
10
gl LVIEW 1MA
-10
20 1 20! H8m
-30
74DA“‘AAWM#,k%MAUVV*UJﬁwuhwWthuNMVM“kJVM“MAMPNJJffH ”JWMJk#AAwwwNm
-50
-0
-B5
Start 30 MHz 57 MHz~ Stop 600 MHz
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Plot 5.4.4.8. Conducted Transmitter Spurious Emissions for 451 MHz, 12.5 kHz Channel Spacing, 600 MHz - 5.5 GHz

Marker 1 [T1] RBW 100 kHz RF ATt 10
Ref Lvl -42_81 dBm VB 1 MHz
10 dBm 2,87816631 GHz SWT 1.25 s Unit dBm
10
30 dB|0Of fzset YT _47. 81 A
2.87815631
u]
-10
-20-p4—281-aBm
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-70
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FCC Parts 2 and 90 - Amplifier
UHF Bi-Directional Amplifier, Model: UBDA4551

Plot 5.4.4.9. Conducted Transmitter Spurious Emissions for 469.9 MHz, 12.5 kHz Channel Spacing, 30 - 600 MHz
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FCC ID: WDM-UBDA4551

Plot 5.4.4.10. Conducted Transmitter Spurious Emissions for 469.9 MHz, 12.5 kHz Channel Spacing, 600 MHz - 5.5 GHz
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Plot 5.4.4.11. Conducted Transmitter Spurious Emissions for 511.9 MHz, 12.5 kHz Channel Spacing, 30 - 600 MHz
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Plot 5.4.4.12. Conducted Transmitter Spurious Emissions for 511.9 MHz, 12.5 kHz Channel Spacing, 600 MHz - 5.5 GHz
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FCC Parts 2 and 90 - Amplifier
UHF Bi-Directional Amplifier, Model: UBDA4551

Plot 5.4.4.13. Conducted Transmitter Spurious Emissions for 451 MHz, 6.25 kHz Channel Spacing, 30 - 600 MHz
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Plot 5.4.4.14. Conducted Transmitter Spurious Emissions for 451 MHz, 6.25 kHz Channel Spacing, 600 MHz - 5.5 GHz
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Plot 5.4.4.15. Conducted Transmitter Spurious Emissions for 469.9 MHz, 6.25 kHz Channel Spacing, 30 - 600 MHz
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Plot 5.4.4.16. Conducted Transmitter Spurious Emissions for 469.9 MHz, 6.25 kHz Channel Spacing, 600 MHz - 5.5 GHz
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Plot 5.4.4.17. Conducted Transmitter Spurious Emissions for 511.9 MHz, 6.25 kHz Channel Spacing, 30 - 600 MHz
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Plot 5.4.4.18. Conducted Transmitter Spurious Emissions for 511.9 MHz, 6.25 kHz Channel Spacing, 600 MHz - 5.5 GHz
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Plot 5.4.4.19. Intermodulation, Two Signals at Lower Edge of Passband for 6.25 kHz Channel Spacing
Input Signals: 451 MHz at -39.88 dBm and 451.00625 MHz at -39.63 dBm
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UHF Bi-Directional Amplifier, Model: UBDA4551

Plot 5.4.4.20. Intermodulation, Two Signals at Upper Edge of Passband for 6.25 kHz Channel Spacing
Input Signals: 511.9 MHz at -39.77 dBm and 511.89375 MHz at -40.01 dBm
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Plot 5.4.4.21. Intermodulation, Two Signals at Lower Edge of Passband for 12.5 kHz Channel Spacing
Input Signals: 451 MHz at -39.90 dBm and 451.0125 MHz at -39.91dBm
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Plot 5.4.4.22. Intermodulation, Two Signals at Upper Edge of Passband for 12.5 kHz Channel Spacing
Input Signals: 511.9 MHz at -39.46 dBm and 511.8875 MHz at -39.96 dBm
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Plot 5.4.4.23. Intermodulation, Two Signals at Lower Edge of Passband for 25 kHz Channel Spacing
Input Signals: 451.0 MHz at -39.90 dBm and 451.025MHz at -39.91dBm
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Plot 5.4.4.24. Intermodulation, Two Signals at Upper Edge of Passband for 25 kHz Channel Spacing
Input Signals: 511.9 MHz at -39.46 dBm and 511.875 MHz at -39.96 dBm
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5.5. TRANSMITTER SPURIOUS/HARMONIC RADIATED EMISSIONS [88 90.210, 2.1057 & 2.1051]

5.5.1. Limits

§ 90.219 (c) Class A narrowband boosters must meet the out-of-band emission limits of § 90.210 for each
narrowband channel that the booster is designed to amplify. Class B broadband signal boosters must meet the
emission limits of § 90.210 for frequencies outside of the booster’s designed passband.

5.5.2. Method of Measurements
The test shall be performed using substitution method specified in TIA-603-C.

5.5.3. Test Arrangement

Test
Antenna
50 Ohm
Load
Filter by-pass
EUT
High Pass Pre
50 Ohm Filter Amp.
Load \
Spectrum
Analyzer
Signal 50 Ohm
Generator Load
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5.5.4. Test Data

Remarks:

- The RF spurious/harmonic emission characteristics for different channel spacing are similar. Therefore, the
following radiated emissions were performed at 25 kHz channel spacing and the results were compared with
the more stringent limit for the worst-case.

- The radiated emissions were performed at high power setting with single RF input signal at 3 m distance to
represents the worst-case test configuration.

- The emissions were scanned from at least 30 MHz to 10™ harmonics; all spurious emissions that are in excess
of 20dB below the specified limit shall be recorded.

5.54.1. Near Lowest Frequency (451 MHz)
Test Frequency (MHz): 451
Limit (dBm): -25
Frequency E-Field EMI Detector PS;:EZT%” mei?upred Limit Margin
(MHz) (dBuv/m) (Peak/QP) (HV) (dBm) (dBm) (dB)
30-6000 * Peak V/H * -25 *
* Spurious emissions are more than 20dB below the specified limit.
5.5.4.2. Near Middle Frequency (469.9 MHz)
Test Frequency (MHz): 469.9
Limit (dBm): -25
Frequency E-Field EMI Detector PS;:EZT%” mei?upred Limit Margin
(MHz) (dBuv/m) (Peak/QP) (HV) (dBm) (dBm) (dB)
30-6000 * Peak V/H * -25 *
* Spurious emissions are more than 20dB below the specified limit.
5.5.4.3. Near Highest Frequency (511.9 MHz)
Test Frequency (MHz): 511.9
Limit (dBm): -25
Frequency E-Field EMI Detector PS;:EZT%” mei?upred Limit Margin
(MHz) (dBuv/m) (Peak/QP) (HV) (dBm) (dBm) (dB)
30-6000 * Peak V/H * -25 *
* Spurious emissions are more than 20dB below the specified limit.
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5.6.

5.6.1.

RF EXPOSURE REQUIRMENTS @ 1.1310 & 2.1091

The criteria listed in the following table shall be used to evaluate the environmental impact of human exposure to
radio-frequency (RF) radiation.

FCC 47 CFR § 1.1310:

TABLE 1—LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Frequency range El‘;ﬁgiﬁg?ﬁld Masg’t?ggglneld Power density Averaging time
(MHz) (V/m) (A/m) (mW/cmz2) (minutes)
(A) Limits for Occupational/Controlled Exposures

0.3-3.0 i 614 1.63 *(100) 6
B.0-30 s 1842/f 4.89/f *(900/f2) 6
30-300 i 61.4 0.163 1.0 6
............................................................ /300 6

____________________________________________________________ 5 6

(B) Limits for General Population/Uncontrolled Exposure

0.3=1.34 614 1.63 *(100) 30
1.34-30 i 824/f 2.19/f *(180/f2) 30
27.5 0.073 0.2 30

____________________________________________________________ /1500 30

............................................................ 1.0 30

f = frequency in MHz
* = Plane-wave equivalent power density

NoTE 1 To TABLE 1: Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their
employment provided those persons are fully aware of the potential for exposure and can exercise control over their exposure.
Limits for occupational/controlled exposure also apply in situations when an individual is transient through a location where occu-
pational/controlled limits apply provided he or she is made aware of the potential for exposure.

NoOTE 2 TO TABLE 1: General population/uncontrolled exposures apply in situations in which the general public may be ex-
posed, or in which persons that are exposed as a consequence of their employment may not be fully aware of the potential for
exposure or can not exercise control over their exposure.

Method of Measurements

Refer to Sections 1.1310, 2.1091

In order to demonstrate compliance with MPE requirements (see Section 2.1091), the following information is
typically needed:

(1) Calculation that estimates the minimum separation distance (20 cm or more) between an antenna and

persons required to satisfy power density limits defined for free space.

(2) Antenna installation and device operating instructions for installers (professional/unskilled users), and the
parties responsible for ensuring compliance with the RF exposure requirement
(3) Any caution statements and/or warning labels that are necessary in order to comply with the exposure

limits

(4) Any other RF exposure related issues that may affect MPE compliance
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Calculation Method of RF Safety Distance:

s_ PG _ EIRP
4-r-r* 4.z-r?
Where: P: power input to the antenna in mW

EIRP: Equivalent (effective) isotropic radiated power

S: power density mW/cm?

G: numeric gain of antenna relative to isotropic radiator
r: distance to centre of radiation in cm

5.6.2. RF Evaluation

EVALUATION OF RF EXPOSURE COMPLIANCE REQUIREMENTS

RF Exposure Requirements

Compliance with FCC Rules

Minimum calculated separation distance between
antenna and persons required: *46.7 cm

Manufacturer’ instruction for separation distance
between antenna and persons required: 66 cm.

Antenna installation and device operating
instructions for installers (professional/unskilled
users), and the parties responsible for ensuring
compliance with the RF exposure requirement

Antenna installation and device operating instructions
shall be provided to installers to maintain and ensure
compliance with RF exposure requirements.

Caution statements and/or warning labels that are
necessary in order to comply with the exposure
limits

Refer to User's Manual for RF Exposure Information.

Any other RF exposure related issues that may
affect MPE compliance

None.

*The minimum separation distance between the antenna and bodies of users are calculated using the following formula:

r_\/ P-G _\/EIRP
4.7-S 4.7-S

S = 450/1500 mW/cm?

EIRP = P(yax. erP permitted) + 2.15 dB = 37 dBm + 2.15 dB = 39.15 dBm = 8222 mW (Worst Case)

8222

(Minimum Safe Distance, r) = \/ EIRP =
4-7-S

4.7-(450/1500)

46.7cm
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EXHIBIT 6. TEST EQUIPMENT LIST
Test Instruments Manufacturer Model No. Serial No. Frequency Range Cal. Due Date
Spectrum Analyzer Rohde & Schwarz FSEK 834157/005 9 KHz - 40 GHz 18 Jul 2012
Attenuator (20dB) Aeroflex/Weinschel | 46-30-34 BR9127 DC-18 GHz Cal on use
High Pass Filter Mini Circuit SHP 250 -- Cut off 230 MHz Cal on use
Power Meter Hewlett Packard 437B 3125U06665 100K--50G sensor 24 Aug 2012

dependent

Power Sensor Hewlett Packard 8481A US37295684 0.1-18 GHz 27 Aug 2011
Modulation Analyzer | Hewlett Packard 8901B 3226A04606 150KHz-1300MHz 17 Dec 2011
Frequency Counter EIP 545A 2683 10Hz - 18 GHz 31 Jan 2012
Combiner Mini Circuit ZFSC-3-4 15542 1MHz - 1GHz Cal on use
RF Detector Pasternack PE8000-50 -- 10M--1G Hz Cal on use
Infinium Digital Hewlett-Packard 54801A US38380192 DC--500M Hz 1G 27 May 2012
Oscilloscope sampling
Environmental Envirotronics SSH32C 11994847-S- -60 to 177 degree C 11 Aug 2012
Chamber 11059
RF Synthesized HP 8648C 3343U00391 100K-3200M Hz AM/ | 16 Dec 2011
signal Generator FM/ PM
Power supply Tenma 72-7295 490300297 1-40V DC 5A Cal on use
FFT Digital Advantest R9211E 8202336 10mHz--100KHz 12 Nov 2011
Spectrum Analyzer
RF Communication Hewlett Packard 8920B US39064699 30MHz-1GHz 27 Oct 2012
Test Set
Horn antenna ETS-LINDGREN 3117 119425 1-18GHz 15 Feb 2012
Preamplifier Hewlett Packard 8449B 3008A00769 1-26.5GHz 17 Feb 2012
High Pass Filter Mini Circuit SHP 600 -- Cut off 560 MHz Cal on use
Power supply XANTREX XKW 60-50 26509 0-60V 0-50A DC Cal on use
Attenuator (20dB) narda 26298 A577 DC-1GHz 150W Cal on use
Attenuator (10dB) Aeroflex/Weinschel | 46-10-34 BS4336 DC-18 GHz Cal on use
Attenuator (3dB ) Weinschel 2 A86-4204 DC-12GHz Cal on use
Synthesized Hewlett Packard 83752B 3610A00457 0.01-20GHz 19 Oct 2011
Sweeper
Signal Generator IFR 2025 202304/141 9 kHz - 2.51 GHz 16 Nov 2011
Spectrum Analyzer Hewlett Packard HP 8593EM 3710A00223 9 kHz - 22 GHz 25 Apr 2012
Attenuator Pasternack PE7010-20 -- DC -2 GHz 08 Jan 2012
L.I.S.N. EMCO 3825/2 8907-1531 10 kHz — 100 MHz 30 Mar 2012
Log Periodic ETS 93148 1101 200 MHz - 2 GHz 04 Jan 2012
Antenna
Horn Antenna EMCO 3115 9701-5955 1 GHz - 18 GHz 09 Jan 2012
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EXHIBIT 7. MEASUREMENT UNCERTAINTY

The measurement uncertainties stated were calculated in accordance with the requirements of CISPR 16-4-2 @
IEC:2003 and JCGM 100:2008 (GUM 1995) — Guide to the Expression of Uncertainty in Measurement.

7.1. LINE CONDUCTED EMISSION MEASUREMENT UNCERTAINTY
Line Conducted Emission Measurement Uncertainty Measured Limit
(150 kHz — 30 MHz):
Uc Combined standard uncertainty: +1.57 +1.8
uc(y) =V "Zu’(y)
U Expanded uncertainty U: +3.14 +3.6
U = 2uc(y)
7.2. RADIATED EMISSION MEASUREMENT UNCERTAINTY
Radiated Emission Measurement Uncertainty @ 3m, Horizontal L
(30-1000 MHz2): Measured Limit
Uc Combined standard uncertainty: +2.15 +2.6
uc(y) =V "Yu’(y)
U Expanded uncertainty U: +4.30 +5.2
U = 2uc(y)
Radiated Emission Measurement Uncertainty @ 3m, Vertical .
(30-1000 MH2): Measured Limit
Uc Combined standard uncertainty: +2.39 +2.6
uc(y) =V "Xu(y)
U Expanded uncertainty U: +4.78 +5.2
U = 2uq(y)
Radiated Emission Measurement Uncertainty @ 3 m, Horizontal & Measured Limit
Vertical (1 — 18 GHz):
Ue Combined standard uncertainty: +1.87 Under
ug(y) = v "Zu(y) consideration
1=1
U Expanded uncertainty U: +3.75 Under
U = 2uq(y) consideration
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