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TESTING We strive to create long-term, trust based relationships by providing
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ADMINISTRATIVE INFORMATION

Test Report Information

REPORT PREPARED FOR: REPORT PREPARED BY:
Powerwave Technologies Joyce Walker

1801 E. St. Andrew Place CKC Laboratories, Inc.
Santa Ana, CA 92705 5046 Sierra Pines Drive

Mariposa, CA 95338

REPRESENTATIVE: Sean Doan Project Number: 87766
Customer Reference Number: 137069

DATE OF EQUIPMENT RECEIPT: July 13, 2010

DATE(S) OF TESTING: July 13 - 15, 2010

Report Authorization

The test data contained in this report documents the observed testing parameters pertaining to and are relevant
for only the sample equipment tested in the agreed upon operational mode(s) and configuration(s) as identified
herein. Compliance assessment remains the client’s responsibility. This report may not be used to claim product
endorsement by A2LA or any government agencies. This test report has been authorized for release under quality
control from CKC Laboratories, Inc.

Steve Behm
Director of Quality Assurance & Engineering Services
CKC Laboratories, Inc.
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Test Facility Information

Our laboratories are configured to effectively test a
wide variety of product types. CKC utilizes first class
test equipment, anechoic chambers, data acquisition
and information services to create accurate, repeatable
and affordable test results.

TEST LOCATION(S):
CKC Laboratories, Inc.
110 Olinda Place
Brea, CA 92823

Site Registration & Accreditation Information

Location JAPAN CANADA FCC

Brea A R-301, C-314 & T-1572 3082D-1 90473
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SUMMARY OF RESULTS

Standard / Specification: FCC Part 22 Subpart H

Description Test Procedure/Method Results
RF Power Output FCC 2.1033(c)(14)/2.1046/22.913(a) | Pass
Occupied Bandwidth FCC 2.1033(c)(14)/2.1049(i) Pass
Spurious Emissions at Antenna Terminal FCC 2.1033(c)(14)/2.1051/22.917(a) | Pass
Field Strength of Spurious Radiation FCC 2.1033(c)(14)/2.1053/22.917(a) | Pass
Block Edge 22.917(a) Pass
Out of Band Rejection 02-11-04/EAB/RF Pass

Conditions During Testing

This list is a summary of the conditions noted for or modifications made to the equipment during testing.

Summary of Conditions

None
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EQUIPMENT UNDER TEST (EUT)

The EUT is a RF amplifier/repeater. The manufacturer does not provide an antenna for sale with the
product.

Nexus Dual Band Repeater
Manuf: Powerwave Technologies, Inc.
Model: RH304022/13B

Serial: NA

PERIPHERAL DEVICES

The EUT was tested with the following peripheral device(s):

Pre Amp Optical Converter Module
Manuf:  Minicircuit Manuf: Powerwave Technologies, Inc
Model: ZHL4240_SAM Model: Na

Serial:  D092397-19 Serial:  NA

Signal Generator Spectrum Analyzer

Manuf:  Aeroflex Manuf: Agilent

Model: IFR343B3 Model: 8561EC

Serial: 3410051078 Serial:  3946A00167
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This report contains EMC emissions test results under United States Federal Communications Commission (FCC)
requirements for licensed devices.

Engineer Name: E. Wong

Test Equipment

Name Serial Cal Date Cal Due Asset

RF Power meter GB37170458 012610 012612 02778

Power Sensor MY41502826 012610 012612 03072
Test Setup

The EUT is placed on the wooden table. The RF Output port is connected to a load string. The optical in port is
connected to a support Optical converter. The support optical converter receives RF signal, converts the signal to

optic and sends to the EUT. The EUT decodes the optical signal, and generates an RF signal.

The insertion loss of the RF attenuator was measured and entered as a measurement offset of the power meter.

RF output port Service 2

Operating range: 869-894MHz.

Modulation: GSM

Test Data

Frequency Measured power (W)
869.5 20
881.0 20
893.5 20

Modulation :WCDMA(3GPP)

Frequency Measured power (W)
872.0 20
881.0 20
891.0 20

Test Setup Photos
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Engineer Name: E. Wong

Test Equipment

Name Serial Cal Date Cal Due Asset

Spectrum Analyzer US44300438 072308 072310 02672

36” 40GHz cable NA 102809 102811 03174
Test Setup

The EUT is placed on the wooden table. The RF Output port is connected to a load string. The optical in port is
connected to a support Optical converter. The support optical converter receives RF signal, converts the signal to
optic and sends to the EUT. The EUT decodes the optical signal, and generates an RF signal.

Power = 43dBm=20 watt

RF output port Service 2
Operating range: 869-894MHz.
Modulation: GSM

Freq = 869.5, 881, 893.5 MHz

Modulation :WCDMA(3GPP)
Freq= 872MHz, 881MHz, 891MHz

Output waveform is recorded with a spectrum analyzer at the Antenna port of the device. Input waveform is
recorded with a spectrum analyzer at the RF out of the support ESG.
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Test Data

dBpY

ImpLt ws Ouput Plot_nput_GSk_869MHz

Fef Level 106.99 dByy  ATTEM 10dB  OFFSET: 10dB

RES B 1.0kHz WIDEW: 1.0kHz SWWP: §.526zec

harker: 569.5MHz 964527 dBpY

100
90
20
70
£0
50
40
a0

20

101

BE3.E

Freguency [MHz]

BEZE 8650  8E3.2 B8R4 BRAE 8RB

grn.n

gr70.2

a70.4

GSM — 869 MHz Input

dBp

Impt we Cuput Plot_npot_GSh 551 MHZ

Fef Level 10699 dBpY  ATTEM10dB OFFSET: 1008

RES BV 1.0kHz WID B 1.0kHz 5P §.526zec

larker: 581 .0MHz 95.26877dByY

100
30
20
70
E0
50
40
30
20
10

2e0.0

280.2

4304 8306 8808 &m0 8:.2
Frequency [MHz]

2814

2316

e

GSM — 881 MHz Input

Page 10 of 37
Report No.: 87766-21



d _W"‘Testing the Future
LABORATORIES, INC.

Input ws Cuput Plot_Input_GS_S94hHz
Fef Lewvel 10699 dBpy ATTEM10dE  OFFSET: 1008
FES BEW: 1 .OkHz vID B 1.0kHz SWP: §.526zec
hdarker: 893 5MHz 97 .0507dBpY
100
an
a0
il
% B0
@
=
a0
40
30
20
1
23926 8928 393.0 2932 8934 8936 83338 294.0 8342 8944
Frequency [MHz]
GSM — 894 MHz Input
Input ws Cuput Plat_Input_WCDMA,_SESMHz JPG
Fef Lewvel 106.99 dBpyY  ATTEMN 10 B  OFFSET: 10:B
RES BA: 10.0kHz WID BvE 10.0kHZ SWWP: 426 32msec
harker: 572 .0MHz 91 9697dBpY
100
a0
an
hll
% B0
@D
=
A0
40
il
20
10
367 368 a63 awa an ar2 av3 ava ava ave awv
Frequency [MHz]

WCDMA - 869 MHz Input

Page 11 of 37
Report No.: 87766-21



cK

_W"‘Testing the Future

LABORATORIES, INC.

dBpy

Input ws Cuput Plot_Inpot _WCDKL_S81MHZ

Fef Level 10689 dBpy ATTEM 10dBE  OFFSET: 10dB
RES B 10.0kHz ID BV 10.0kHz SWWP: 426.32msec

hlarker: 851 .0MHzZ 91 6447dBpY

a0
a0
a0
70
g0
0
40
a0
20

1a

a76

a7

878 ara 280 aa1 882
Frequency [MHz]

ag3

o84

285

2ae

WCDMA - 881 MHz Input

dBpy

Input ws Cuput Plot_Inpot _WCDKL 591 MHZ

Fef Level 10689 dBpy ATTEM 10dBE  OFFSET: 10dB
RES B 10.0kHz ID BV 10.0kHz SWWP: 426.32msec

hdarker: 891 .0MHz 90.8707dBpY

100
90
a0
70
g0
50
40
a0
20
10

88k

oa7

238 289 230 291 892
Frequency [MHz]

893

834

835

236

WCDMA - 894 MHz Input

Page 12 of 37
Report No.: 87766-21



d _W"‘Testing the Future
LABORATORIES, INC.

Input s Ouput Plot_Output_GSh_SE90MHzZ
Ref Level 157 49 dBpY ATTEN 0GB OFFSET: 50548
RE= By 1 OkHz ID B 1 OMHz SWP: 6 5038
harker: 69 507MHz 137 7ESdBpY
150
140
130
120
Z 110
in]
=
100
90
an
Kl
G0
BEEE 8BRS 869.0 BE9.2 8694  BE9E  8E9E 700 EF02 8704
Frequency [MHz]
GSM — 869 MHz Output
Input vs Ouput Plot_Output_GSh_S310MHzZ
Fef Level 157.49 dBpY ATTEM10dB  OFFSET: 20548
RE= By 1 OkHz ID B 1 OMHz SWP: 6 5038
Marker: 11 337MHz 39 .55dBpY
1580
140
130
120
2 110
in]
=
100
a0
an
Kl
G0
ga0.0 B30z B804 8806 8808 800 &E.Z2 0 BEld e B8
Frequency [MHz]

GSM - 881 MHz Output

Page 13 of 37

Report No.: 87766-21



d _W"‘Testing the Future
LABORATORIES, INC.

dBpY

Input ws Ouput Plot_Output_ GSh_S940MHZ

Fef Level 157.49 dBpY ATTEM 10dB  OFFSET: 50.5dB
RES B 1.0kHz VID BV 1.0MHz SWP: B.503sec
hlarker: 593.5MHzZ 135.004dBpY

150
140
130
120
110
100
90
20
70
£0

8926 8928 8930 8932 8934 8936 8938 8940 8942 5944
Frequency [MHz]

GSM — 894 MHz Output

dBpv

InpLt s Ouput Plot_Output_WICDKA_868MHz

Fef Level 157 49 dBpY ATTEM 10 dB  OFFSET: 50.5d8
RES Bvy: 10.0kHz %D BV 1 OMHZ S0P 325 2mzec
Wlarker: §72.0MHz 129.96148pY

150
140
130
120
110
100
90
80
70

ED
867 868 863 870 a7 a7e 873 ar4 875 are 87T
Frequency [MHz]

WCDMA - 869 MHz Output

Page 14 of 37

Report No.: 87766-21



cK

_W"‘Testing the Future

LABORATORIES, INC.

dBpy

Input = Ouput Plot_Cutput WCDKMA 881 MHzZ

harker: 581 .0MHz 131 179dBpY

Ref Level 157 49 dBpy' ATTEM10cB  OFFSET: 505048
RES Bv: 10.0kHz WID BWY. 1.0MHz SWP: 325.2meec

150
140
130
120
110
100
90
a0
70

g0

a76

a7 878 ara 280 aa1 882
Frequency [MHz]

ag3

o84

285

2ae

WCDMA - 881 MHz Output

dBpy

Input = Ouput Plot_Cutput WCDKMA_S94hHz

harker: 891 OMHz 132.045dBpY

Ref Level 157 49 dBpy' ATTEM10cB  OFFSET: 505048
RES Bv: 10.0kHz WID BWY. 1.0MHzZ SWP: 325.2meec

150
140
130
120
110
100
30
80
70
60

88k

887 238 289 230 291 892
Frequency [MHz]

893

834

835

236

WCDMA - 894 MHz Output

Page 15 of 37
Report No.: 87766-21



d _W"‘Testing the Future
LABORATORIES, INC.

Test Setup Photos
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Limit Line for Spurious Conducted Emission

Required Attenuation = 43+10 Log P dB
Limit line (dBuV) = V guy - Attenuation
VaBuv = 20 Log —
1x10

= 20(LogV-Loglx10™)
= 20LogV—-20Logl x10°°
= 20Log V -20(-6)

= 20LogV +120

Attenuation = 43+10LogP

2

43+10L0gV—
R

= 43+10(Log V> -LogR)
= 43+10(2LogV -LogR)
= 43+20LogV-10LogR

Limit line = V gsuwv - Attenuation
= 20 Log V + 120 — (43 + 20 Log V — 10Log R)

= 20 Log V+120-43-20Log V + 10Log R
= 20 Log V+120-43-20Log V + 10Log R
120-43 + 10 Log 50 Note: R=50Q
120 43 +16.897
94 dBuV at any power level
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Test Location:

Test Data

CKC Laboratories, Inc « 110 N. Olinda Place * Brea, CA 92823 « (714) 993-6112

Customer: Powerwave Technologies
Specification: FCC Part 22.917(a) Radiated Spurious Emissions
Work Order #: 87766 Date: 7/13/2010
Test Type: Radiated Scan Time: 15:41:20
Equipment: Nexus Dual Band Repeater Sequence#: 1
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH304022/13B
S/N: NA
Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
AN02672 Spectrum Analyzer E4446A 7/23/2008 7/23/2010
ANO01995 Biconilog Antenna  CBL6111C 3/8/2010 3/8/2012
AN00309 Preamp 8447D 5/7/2010 5/7/2012
ANP05050 Cable RG223/U 4/16/2009 4/16/2011
ANP05198 Cable 8268 1/5/2009 1/5/2011
ANO00786 Preamp 83017A 7/28/2008 7/28/2010
AN00849 Horn Antenna 3115 4/23/2010 4/23/2012
AN02948 Cable 32022-2-2909K-24TC  9/21/2009 9/21/2011
ANPO05565 Cable ANDL-1-PNMN-54 9/4/2008 9/4/2010
ANO03169 High Pass Filter HM1155-118S 9/14/2009 9/14/2011
AN00314 Loop Antenna 6502 6/30/2010 6/30/2012
Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Nexus Dual Band Powerwave Technologies, RH304022/13B NA
Repeater™ Inc.
Support Devices:
Function Manufacturer Model # S/N
Pre Amp Minicircuit ZHL4240 SAM D092397-19
Optical Converter Module Powerwave Technologies, Na NA
Inc
Signal generator Aeroflex IFR343B3 3410051078
Spectrum Analyzer Agilent 8561EC 3946A00167
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Test Conditions / Notes:

The EUT is placed on the wooden table. The RF Output port is connected to a load string. The optical in port is
connected to a support Optical converter. The support optical converter receives RF signal, converts the signal to
optic and sends to the EUT. The EUT decodes the optical signal, and generates an RF signal.
Power = 43dBm=20 watt
RF output port Service 2
Operating range: 869-894MHz.
Modulation: GSM
Freq = 869.5MHz, 881MHz, 893.5 MHz
24°C, 45% relative humidity
Frequency range of measurement = 9 kHz- 9 GHz.
Frequency 9 kHz - 150 kHz RBW=200 Hz, VBW=200 Hz; 150 kHz- 30 MHz RBW=9 kHz, VBW=9 kHz; 30
MHz- 1000 MHz RBW=120 kHz, VBW=120 kHz; 1000 MHz-9,000 MHz RBW=1 MHz, VBW=1 MHz
Ext Attn: 0 dB
Measurement Data: Reading listed by margin. Test Distance: 3 Meters
# Freq Rdng Dist Corr Spec Margin  Polar
MHz dBuVv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 3478.000M 51.3 +0.0 51.3 82.3 -31.0  Horiz
2 1787.000M 48.0 +0.0 48.0 82.3 -343 Vert
3 1762.000M 47.9 +0.0 479 82.3 -344  Vert
4 3524.000M 47.5 +0.0 47.5 82.3 -34.8  Horiz
5 3524.000M 474 +0.0 474 82.3 -349  Vert
6 2643.000M 46.6 +0.0 46.6 82.3 -35.7  Horiz
7 1739.000M 46.1 +0.0 46.1 82.3 -36.2  Horiz
8 2643.000M 45.7 +0.0 45.7 82.3 -36.6  Vert
9 3477.833M 45.6 +0.0 45.6 82.3 -36.7  Vert
10 2608.500M 45.6 +0.0 45.6 82.3 -36.7  Horiz
11 2605.500M 45.1 +0.0 45.1 82.3 -37.2  Vert
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12 2680.500M 44.6 +0.0 44.6 82.3 -37.7  Horiz
13 3524.000M 44.6 +0.0 44.6 82.3 -37.7  Horiz
14 3574.000M 433 +0.0 433 82.3 -39.0 Vert
15 3574.000M 43.1 +0.0 43.1 82.3 -39.2  Horiz

CKC Laboratories, Inc Date: 7/13/2010 Time: 15:41:20 Powerwave Technologies WO# 87766
FCC Part 22 917(a) Radiated Spurious Emisison Test Distance: 3 Meters Sequence#: 1 Ext ATTN: 0 dB

55
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Test Setup Photos
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Limit Line for Spurious Conducted Emission

Required Attenuation = 43+10 Log P (dB)

For radiated spurious emission measured at 3 meter test distance,

Required attenuation

E 4guwv = Measured field strength at 3 meter in dBuV/m

Power Density (Isotropic)

P

Pp

47r?

Pp = Power Density in Watts /m’
= Average Transmit Power
r = Test distance

=
A~
|

Field Intensity E (V/m)

E =+Ppx377
VP x 377

2

E=
4mr

E- ,Pt X230
T

2 2

p| B X1
30

10 Log P,= 10 Log E ? (V/m)+ 10 Log r*— 10 Log 30

10 Log P,.=20 Log E (V/m) + 20 Log r — 10 Log 30

43+10 Log P; a3 meter dB
Limit line (dBuV) = E 4puw - Attenuation
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At 3 meter,r=3m
10 Log P,.=20 Log E (V/m) + 20 Log 3 —10 Log 30
10 Log P,=20 Log E (V/m) + 9.54 —14.77

10 Log P,.=20 Log E (V/m)-5.23
Since 20 Log E (V/m) = 20 Log E (uV/m) -120

10 Log P,.=20 Log E (uV/m) - 120 - 5.23

10 Log P,.=20 Log E (uV/m) —-125.23

Limit line (dBuV) at 3 meter = E 4suv — Attenuation
= Euy - (43+10 Log Prars meter )
= E gguv -43-10Log Pratsmeter
= E 4w -43—(20 Log E (uV/m)—125.23)
= E gguwv - 43-20Log E (uV/m) +125.23

= E dBuv ~ 20 LOg E (uV/m) +82.23

Since 20 Log E (uV/m) = E in dBuV/m

Radiated Emission limit 3 meter = 82.23 dBuV at any power level measured in dBuV
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Test Location:

CKC Laboratories, Inc « 110 N. Olinda Place * Brea, CA 92823 « (714) 993-6112

Test Data

Customer: Powerwave Technologies
Specification: FCC Part 22.917(a) Radiated Spurious Emission
Work Order #: 87766 Date: 7/13/2010
Test Type: Radiated Scan Time: 15:41:20
Equipment: Nexus Dual Band Repeater Sequence#: 1
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH304022/13B
S/N: NA
Test Equipment:
ID Asset # Description Model Calibration Date ~ Cal Due Date
AN02672 Spectrum Analyzer E4446A 7/23/2008 7/23/2010
ANO01995 Biconilog Antenna  CBL6111C 3/8/2010 3/8/2012
AN00309 Preamp 8447D 5/7/2010 5/7/2012
ANP05050 Cable RG223/U 4/16/2009 4/16/2011
ANP05198 Cable 8268 1/5/2009 1/5/2011
ANO00786 Preamp 83017A 7/28/2008 7/28/2010
AN00849 Horn Antenna 3115 4/23/2010 4/23/2012
AN02948 Cable 32022-2-2909K-24TC  9/21/2009 9/21/2011
ANPO05565 Cable ANDL-1-PNMN-54  9/4/2008 9/4/2010
ANO03169 High Pass Filter HM1155-118S 9/14/2009 9/14/2011
AN00314 Loop Antenna 6502 6/30/2010 6/30/2012
Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Nexus Dual Band Powerwave Technologies, RH304022/13B NA
Repeater™ Inc.
Support Devices:
Function Manufacturer Model # S/N
Pre Amp Minicircuit ZHL4240 SAM D092397-19
Optical Converter Module Powerwave Technologies, Na NA
Inc
Signal generator Aeroflex IFR343B3 3410051078
Spectrum Analyzer Agilent 8561EC 3946A00167
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Test Conditions / Notes:

The EUT is placed on the wooden table. The RF Output port is connected to a load string. The optical in port is
connected to a support Optical converter. The support optical converter receives RF signal, converts the signal to
optic and sends to the EUT. The EUT decodes the optical signal, and generates an RF signal.
Power = 43dBm=20 watt
RF output port Service 2
Operating range: 869-894MHz.
Modulation: GSM
Freq = 869.5MHz, 881MHz, 893.5 MHz
24°C, 45% relative humidity
Frequency range of measurement = 9 kHz- 9 GHz.
Frequency 9 kHz - 150 kHz RBW=200 Hz, VBW=200 Hz; 150 kHz- 30 MHz RBW=9 kHz, VBW=9 kHz; 30
MHz- 1000 MHz RBW=120 kHz, VBW=120 kHz; 1000 MHz-9,000 MHz RBW=1 MHz, VBW=1 MHz.
Ext Attn: 0 dB
Measurement Data: Reading listed by margin. Test Distance: 3 Meters
# Freq Rdng Dist Corr Spec Margin  Polar
MHz dBuVv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 3478.000M 51.3 +0.0 51.3 82.3 -31.0  Horiz
2 1787.000M 48.0 +0.0 48.0 82.3 -343 Vert
3 1762.000M 47.9 +0.0 479 82.3 -344  Vert
4 3524.000M 47.5 +0.0 47.5 82.3 -34.8  Horiz
5 3524.000M 474 +0.0 474 82.3 -349  Vert
6 2643.000M 46.6 +0.0 46.6 82.3 -35.7  Horiz
7 1739.000M 46.1 +0.0 46.1 82.3 -36.2  Horiz
8 2643.000M 45.7 +0.0 45.7 82.3 -36.6  Vert
9 3477.833M 45.6 +0.0 45.6 82.3 -36.7  Vert
10 2608.500M 45.6 +0.0 45.6 82.3 -36.7  Horiz
11 2605.500M 45.1 +0.0 45.1 82.3 -37.2  Vert

Page 25 of 37
Report No.: 87766-21



d _W‘I‘Testing the Future
LABORATORIES, INC.

12 2680.500M 44.6 +0.0 44.6 82.3 -37.7  Horiz
13 3524.000M 44.6 +0.0 44.6 82.3 -37.7  Horiz
14 3574.000M 433 +0.0 433 82.3 -39.0 Vert
15 3574.000M 43.1 +0.0 43.1 82.3 -39.2  Horiz

CKC Laboratories, Inc Date: 7/13/2010 Time: 15:41:20 Powerwave Technologies WO# 87766
FCC Part 22 917(a) Radiated Spurious Emisison Test Distance: 3 Meters Sequence#: 1 Ext ATTN: 0 dB
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Test Setup Photos
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Engineer Name: E. Wong

n NUiDmMe

Name Serial Cal Date Cal Due Asset

Spectrum Analyzer UsS44300438 072308 072310 02672

36” 40GHz cable NA 102809 102811 03174
Test Setup

The EUT is placed on the wooden table. The RF Output port is connected to a load string. The optical in port is
connected to a support Optical converter. The support optical converter receives RF signal, converts the signal to
optic and sends to the EUT. The EUT decodes the optical signal, and generates an RF signal.

Block edge plot is recorded with a spectrum analyzer at the Antenna port of the device. The insertion loss of the RF
attenuator was measured and compensated as measurement offset of the spectrum analyzer.

RF output port Service 2
Operating range: 869-894MHz.

Modulation: GSM
Freq = 869.1, 881, 893.5 MHz

Modulation: WCDMA (3GPP)
Freq = 872MHz, 881MHz, 891 MHz
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Test Data
blockedye Plot_GSh_S869MHz
Fef Level 137 49 dBpY ATTEM10dE  OFFSET. 50508
RES BvYC 100.0kHz ID BvY: 1 .OWHz SWWP: 20 0msec
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GSM — 869 MHz
blockedge Plat_G=M_594hHz
Ref Lewvel 157 49 dBpY ATTEN10dB  OFFSET: 50548
RE= BW: 100.0kHz *ID Byvw: 1 OMHz SWWP: 20 Omsec
Market: 833.50MHz 150 565dB0Y
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blockedge Plot_wWCDMA,_SEIMHE
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Test Setup Photos
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Engineer Name: E. Wong

- ALiDmMe
Name Serial Cal Date Cal Due Asset
Network analyzer Us38432770 091208 091210 C00012
Test Setup

To measure the System RF gain, the reference was established at the input of the RF amplifier section, by- passing
the optical convertor. The Out of band Rejection plot is captured with a Network Analyzer. To measure the
System RF gain, the reference was established at the input of the RF amplifier section, by- passing the optical
convertor. The Out of band Rejection plot is captured with a Network Analyzer.
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Support Sig gen

Support Pre
amp

Support RF to
Optical converter

Test Data

EUT

Reference |

RF amplifier

\4,

converter

Dptical to RF output

Ciptical Fiber

E_

0

-
-

RF output
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Test Setup Photos
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SUPPLEMENTAL INFORMATION
. MeasurementUncertainty |

Uncertainty Value Parameter
4.73 dB Radiated Emissions
3.34dB Mains Conducted Emissions
3.30dB Disturbance Power

The reported measurement uncertainties are calculated based on the worst case of all laboratory
environments from CKC Laboratories, Inc. test sites. Only those parameters which require estimation of
measurement uncertainty are reported. The reported worst case measurement uncertainty is less than
the maximum values derived in CISPR 16-4-2. Reported uncertainties represent expanded uncertainties
expressed at approximately the 95% confidence level using a coverage factor of k=2. Compliance is
deemed to occur provided measurements are below the specified limits.

TESTING PARAMETERS

The cables were routed consistent with the typical application by varying the configuration of the test
sample. Interface cables were connected to the available ports of the test unit. The effect of varying
the position of the cables was investigated to find the configuration that produced maximum emissions.
Cables were of the type and length specified in the individual requirements. The length of cable that
produced maximum emissions was selected.

The equipment under test (EUT) was set up in a manner that represented its normal use, as shown in
the setup photographs. Any special conditions required for the EUT to operate normally are identified
in the comments that accompany the emissions tables.

The emissions data was taken with a spectrum analyzer or receiver. Incorporating the applicable
correction factors for distance, antenna, cable loss and amplifier gain, the data was reduced as shown in
the table below. The corrected data was then compared to the applicable emission limits. Preliminary
and final measurements were taken in order to ensure that all emissions from the EUT were found and
maximized.

CORRECTION FACTORS

The basic spectrum analyzer reading was converted using correction factors as shown in the highest
emissions readings in the tables. For radiated emissions in dBuV/m, the spectrum analyzer reading in
dBuV was corrected by using the following formula. This reading was then compared to the applicable
specification limit.
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SAMPLE CALCULATIONS
Meter reading (dBuv)
+ Antenna Factor (dB)
+ Cable Loss (dB)
- Distance Correction (dB)
(
(

- Preamplifier Gain dB)
= Corrected Reading dBuVv/m)

TEST INSTRUMENTATION AND ANALYZER SETTINGS

The test instrumentation and equipment listed were used to collect the emissions data. A spectrum
analyzer or receiver was used for all measurements. For testing emissions, an appropriate reference
level and a vertical scale size of 10 dB per division were used.

SPECTRUM ANALYZER/RECEIVER DETECTOR FUNCTIONS

The notes that accompany the measurements contained in the emissions tables indicate the type of detector
function used to obtain the given readings. Unless otherwise noted, all readings were made in the "Peak"
mode. Whenever a "Quasi-Peak" or "Average" reading is listed as one of the highest readings, this is indicated
as a "QP" or an "Ave" on the appropriate rows of the data sheets. The following paragraphs describe in more
detail the detector functions and when they were used to obtain the emissions data.

Peak

In this mode, the spectrum analyzer/receiver readings recorded all emissions at their peak value as the
frequency band selected was scanned. By combining this function with another feature of the measuring
device called "peak hold," the measuring device had the ability to measure transients or low duty cycle
transient emission peak levels. In this mode the measuring device made a slow scan across the frequency
band selected and measured the peak emission value found at each frequency across the band.

Quasi-Peak

When the true peak values exceeded or were within 2 dB of the specification limit, quasi-peak
measurements were taken using the quasi-peak detector.

Average

For certain frequencies, average measurements may be made using the spectrum analyzer/receiver. To
make these measurements, the test engineer reduces the video bandwidth on the measuring device
until the modulation of the signal is filtered out. At this point the measuring device is set into the linear
mode and the scan time is reduced.
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