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ADMINISTRATIVE INFORMATION

DATE OF TEST:
DATE OF RECEIPT: March 27, 2007

FREQUENCY RANGE 9 kHz-10 GHz

TESTED:

MANUFACTURER:

March 27 — April 5, 2007

Powerwave Technologies, Inc.

1801 E. St. Andrew Place

Santa Ana, CA 92705

REPRESENTATIVE: Charolette Yu
TEST LOCATION:

Brea, CA 92823
TEST METHOD:

PURPOSE OF TEST:

CKC Laboratories, Inc.
110 Olinda Place

FCC Part 22, RSS-131 and RSS GEN

To demonstrate the compliance of the Repeater, RH004002/000

with the requirements for FCC Part 22 and RSS-131 devices.

APPROVALS:
Steve Behm, Director of Engineering Services

QUALITY ASSURANCE:

, o

TEST PERSONNEL:

.

Joyce Walker, Quality Assurance Administrative
Manager

Eddie Wong, EMC Engineer
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FCC TO CANADA STANDARD CORRELATION MATRIX

Canadian | Canadian FCC FCC Test Description
Standard Section Standard Section
RSS 131 54 N/A N/A External Controls
RSS 131 5.5 47 CFR 1.1307 |RF Exposure
RSS 131 6.1 N/A N/A Passband Gain and Bandwidth
RSS 131 6.2 N/A N/A RF Power Output
N/A N/A 47 CFR 22.913 |RF Power Output
RSS 131 6.3 TIA/EIA 603 Non-Linearity (Intermodulation Attenuation)
RSS 131 6.4 47 CFR 22.917 |Spurious Emissions Limitations
RSS 131 6.5 N/A N/A Frequency Stability (Band Translators)
3172-A 90473  |Site File No.

CONDITIONS FOR COMPLIANCE

No modifications to the EUT were necessary to comply.
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EQUIPMENT UNDER TEST (EUT) DESCRIPTION

The customer declares the EUT tested by CKC Laboratories was representative of a production
unit.

The following model was tested by CKC Laboratories: RH304022/100

Since the time of testing the manufacturer has chosen to use the following model name in its
place. Any differences between the names does not affect their EMC characteristics and
therefore complies to the level of testing equivalent to the tested model name shown on the data

sheets: RH004002/000

EQUIPMENT UNDER TEST

Repeater

Manuf: Powerwave Technologies, Inc.
Model: RH004002/000

Serial: NA

FCCID: E675JS0091 (pending)

IC ID: 2868C-5JS0091 (pending)

PERIPHERAL DEVICES

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

Optical Converter Spectrum Analyzer
Manuf: Powerwave Technologies, Inc. Manuf: HP

Model: NA Model: 8563E
Serial: 42473 Serial: NA

Power Meter ESG

Manuf: Agilent Manuf: Agilent
Model: E4419B Model: E4433B
Serial: MY40510694 Serial: US40051840
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TEMPERATURE AND HUMIDITY DURING TESTING
The temperature during testing was within +15°C and + 35°C.
The relative humidity was between 20% and 75%.

FCC 2.1033(c)(3) USER’S MANUAL
The necessary information is contained in a separate document.

FCC 2.1033 (c)(4) TYPE OF EMISSIONS
G7W, FOW

FCC 2.1033 (c)(5) FREQUENCY RANGE
869-894 MHz.

FCC 2.1033 (c)(6) OPERATING POWER
20 watts.

FCC 2.1033 (c)(7) MAXIMUM POWER RATING
500 Watts.

FCC 2.1033 (c)(8) DC VOLTAGES
The necessary information is contained in a separate document.

FCC 2.1033 (c)(9) TUNE-UP PROCEDURE
The necessary information is contained in a separate document.

FCC 2.1033(c)(10) SCHEMATICS AND CIRCUITRY DESCRIPTION
The necessary information is contained in a separate document.

FCC 2.1033(c)(11) LABEL AND PLACEMENT
The necessary information is contained in a separate document.

FCC 2.1033(c)(12) SUBMITTAL PHOTOS
The necessary information is contained in a separate document.

FCC 2.1033 (c)(13) MODULATION INFORMATION
EDGE, WCDMA
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FCC 2.1033(c)(14)/2.1046/22.913(a) - RF POWER OUTPUT

Test Equipment

Equipment Asset # | Manufacturer Model Serial # Cal Date Cal Due
RF Power meter 02778 HP EPM-441A GB37170458 012706 012708
Power Sensor 02777 HP E4412A MY41499662 012706 012708

Test Setup Photos

Test Data

22.913(a) RF Power Output:
Effective radiated power limits

(a) Maximum ERP. The effective radiated power (ERP) of base transmitters and cellular
repeaters must not exceed 500 Watts.

The EUT is a RF amplifier. The manufacturer does not provide an antenna for sale with the
product, hence EIRP is not measured nor calculated. The RF power of the EUT was measured at
the antenna port. The measurement satisfies the above requirement by demonstrating the
measured power is below 500 watts.
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Test Conditions: The EUT is placed on the wooden table. The RF Output port is connected to a
power meter. Optical in port is connected to a support optical converter. The support optical
converter receives a RF signal, converts the signal to optic and sends it to the EUT. The EUT
decodes the optical signal and generates a RF signal. RF signal is measured at the antenna port.

EDGE dBm Watts
869MHz 43 20
882MHz 43 20
894MHz 43 20
WCDMA

869MHz 43 20
882MHz 43 20
894MHz 43 20

Conclusion: As indicated above, each single channel does not exceed the 500 Watt peak power
limit.
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RSS-131 - RFE POWER OUTPUT

Test Equipment

Equipment Asset # | Manufacturer Model Serial # Cal Date Cal Due

Spectrum Analyzer 02672 Agilent E4446A US44300438 010307 010309

Test Setup Photos

Test Conditions: The EUT is a RF amplifier. The manufacturer does not provide an antenna for
sale with the product, hence EIRP is not measured nor calculated. The RF power of the EUT was
measured at the antenna port in accordance with RSS 131, 4.3.1 requirement.

Measured Pol =+ 40. dBm
Pmean=Pol + 3dB=40+3 dBm=43dBm=20W

Note: With protection circuits, the EUT did not enter inter-modulation mode at designated power
level.
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FCC 2.1033(c)(14)/2.1051/22.917(a) - SPURIOUS EMISSIONS AT ANTENNA
TERMINAL

Test Setup Photos

5
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Limit line for Spurious Conducted Emission

43+10 Log P dB

Required Attenuation

Limit line (dBuV) = V aBuy - Attenuation

Vs - 20Lo
e & 1x10°

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

= 20LogV +120
Attenuation = 43+10LogP
2
= 43+10Log A
R

= 43+10(LogV?-LogR)

= 43+10(2Log V -LogR)

= 43+20LogV-10LogR
Limit line = V 4Buw - Attenuation

= 20 Log V + 120 — (43 + 20 Log V — 10Log R)

= 20 Log V +120-43 -20 Log V + 10Log R

= 20 Log V+120—-43-20Log V + 10Log R

= 120 — 43 + 10 Log 50 Note : R=50Q
= 12043 +16.897

= 94 dBuV at any power level
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Test Data Sheets

Test Location:
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CKC Laboratories, Inc. +110. N. Olinda Place. ¢ Brea, CA 92821 « (714) 993-6112

Customer: Powerwave Technologies, Inc.

Specification: FCC Part 22.917(a) Conducted Spurious Emission
Work Order #: 86394 Date: 4/5/2007
Test Type: Conducted Emissions Time: 11:47:43
Equipment: Repeater Sequence#: 4
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH304022/100 110V 60Hz

S/N: NA

Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #

1.5 GHz HPF 3643A00027 06/27/2005 06/27/2007 02116

Spectrum Analyzer  US44300438 01/03/2007 01/03/2009 02672
24" SMA Cable 1-40GHz_white 02/16/2007 02/16/2009 P05204

Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Repeater*® Powerwave Technologies, RH304022/100 NA
Inc.
Support Devices:
Function Manufacturer Model # S/N
Optical Converter Powerwave Technologies, NA 42473
Inc.

Spectrum Analyzer HP 8563E NA
Power Meter Agilent E4419B MY40510694
ESG Agilent E4433B US40051840

Test Conditions / Notes:
The EUT is placed on the wooden table. The RF Output port is connected to a remote power meter. Optical in port
is connected to a support optical converter. Support optical converter receives a RF signal, converts the signal to
optic and sends it to the EUT. The EUT decodes the optical signal and generates a RF signal. RF signal measured
at the antenna port. Power =20 watts, Frequency = 869 MHz. Modulation: EDGE. 18°C, 53% relative humidity.
Frequency range of measurement = 9 kHz - 10 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
- 10,000 MHz RBW=1 MHz, VBW=1 MHz.

Transducer Legend:

[TI=SMA-cable W_05204-021609-26GHz

T2=HPF ANO02116 1.5GHz 062707

Measurement Data: Reading listed by margin.

Test Lead: Antenna Terminal

# Freq Rdng Tl T2 Dist Corr Spec Margin  Polar
MHz dBuVv dB dB dB dB Table dBuV/m dBpV/m dB Ant

1 2646.000M 83.8 +1.9 +0.6 +0.0 86.3 94.0 -7.7  Anten
2 3476.017M 737 +2.2 +0.6 +0.0 76.5 94.0 -17.5  Anten
3 1738.300M 716  +14 +0.6 +0.0 73.6 94.0 -20.4  Anten
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Test Location: CKC Laboratories, Inc. +110. N. Olinda Place. * Brea, CA 92821 « (714) 993-6112

Customer: Powerwave Technologies, Inc.

Specification: FCC Part 22.917(a) Conducted Spurious Emission
Date: 4/5/2007

Work Order #: 86394

Test Type: Conducted Emissions Time: 12:01:52
Equipment: Repeater Sequence#: 5
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH304022/100 110V 60Hz
S/N: NA

Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #
1.5 GHz HPF 3643A00027 06/27/2005 06/27/2007 02116
Spectrum Analyzer ~ US44300438 01/03/2007 01/03/2009 02672
24" SMA Cable 1-40GHz_white 02/16/2007 02/16/2009 P05204

Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Repeater™ Powerwave Technologies, RH304022/100 NA

Inc.

Support Devices:
Function Manufacturer Model # S/N
Optical Converter Powerwave Technologies, NA 42473

Inc.

Spectrum Analyzer HP 8563E NA
Power Meter Agilent E4419B MY40510694
ESG Agilent E4433B US40051840

Test Conditions / Notes:

The EUT is placed on the wooden table. The RF Output port is connected to a remote power meter. Optical in port
is connected to a support optical converter. Support optical converter receives a RF signal, converts the signal to
optic and sends it to the EUT. The EUT decodes the optical signal and generates a RF signal. RF signal measured
at the antenna port. Power = 20 watts, Frequency = 881.5 MHz.
humidity. Frequency range of measurement = 9 kHz - 10 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 - 10,000 MHz RBW=1 MHz, VBW=1 MHz.

Modulation: EDGE. 18°C, 53% relative

Transducer Legend:

[T1=SMA-cable W_05204-021609-26GHz

T2=HPF ANO02116 _1.5GHz 062707 |

Measurement Data: Reading listed by margin. Test Lead: Antenna Terminal
# Freq Rdng Tl T2 Dist Corr Spec Margin  Polar
MHz dBuVv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 2646.000M 749  +19  +0.6 +0.0 77.4 94.0 -16.6  Anten
2 1773.000M 73.6  +1.5 +0.5 +0.0 75.6 94.0 -18.4  Anten
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CKC Laboratories, Inc. +110. N. Olinda Place. * Brea, CA 92821 « (714) 993-6112

Customer: Powerwave Technologies, Inc.

Specification: FCC Part 22.917(a) Conducted Spurious Emission
Work Order #: 86394 Date: 4/5/2007
Test Type: Conducted Emissions Time: 13:28:43
Equipment: Repeater Sequencet: 6
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH304022/100 110V 60Hz

S/N: NA

Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #

1.5 GHz HPF 3643A00027 06/27/2005 06/27/2007 02116

Spectrum Analyzer ~ US44300438 01/03/2007 01/03/2009 02672
24" SMA Cable 1-40GHz_white 02/16/2007 02/16/2009 P05204

Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Repeater™ Powerwave Technologies, RH304022/100 NA
Inc.
Support Devices:
Function Manufacturer Model # S/N
Optical Converter Powerwave Technologies, NA 42473
Inc.

Spectrum Analyzer HP 8563E NA
Power Meter Agilent E4419B MY40510694
ESG Agilent E4433B US40051840

Test Conditions / Notes:
The EUT is placed on the wooden table. The RF Output port is connected to a remote power meter. Optical in port
is connected to a support optical converter. Support optical converter receives a RF signal, converts the signal to
optic and sends it to the EUT. The EUT decodes the optical signal and generates a RF signal. RF signal measured
at the antenna port. Power = 20 watts, Frequency = 894 MHz. Modulation: EDGE. 18°C, 53% relative humidity.
Frequency range of measurement = 9 kHz - 10 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
- 10,000 MHz RBW=1 MHz, VBW=1 MHz.

Transducer Legend:

[T1=SMA-cable W_05204-021609-26GHz

T2=HPF ANO02116 _1.5GHz 062707 |

Measurement Data: Reading listed by margin. Test Lead: Antenna Terminal
# Freq Rdng Tl T2 Dist Corr Spec Margin  Polar
MHz dBuVv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 1773.000M 75.1 +1.5 +0.5 +0.0 77.1 94.0 -16.9  Anten
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Test Location: CKC Laboratories, Inc. +110. N. Olinda Place. * Brea, CA 92821 « (714) 993-6112

Customer: Powerwave Technologies, Inc.

Specification: FCC Part 22.917(a) Conducted Spurious Emission
Date: 4/5/2007

Work Order #: 86394

Test Type: Conducted Emissions Time: 13:30:44
Equipment: Repeater Sequencet: 7
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH304022/100 110V 60Hz
S/N: NA

Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #
1.5 GHz HPF 3643A00027 06/27/2005 06/27/2007 02116
Spectrum Analyzer ~ US44300438 01/03/2007 01/03/2009 02672
24" SMA Cable 1-40GHz_white 02/16/2007 02/16/2009 P05204

Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Repeater™ Powerwave Technologies, RH304022/100 NA

Inc.

Support Devices:
Function Manufacturer Model # S/N
Optical Converter Powerwave Technologies, NA 42473

Inc.

Spectrum Analyzer HP 8563E NA
Power Meter Agilent E4419B MY40510694
ESG Agilent E4433B US40051840

Test Conditions / Notes:

The EUT is placed on the wooden table. The RF Output port is connected to a remote power meter. Optical in port
is connected to a support optical converter. Support optical converter receives a RF signal, converts the signal to
optic and sends it to the EUT. The EUT decodes the optical signal and generates a RF signal. RF signal measured
at the antenna port. Power = 20 watts, Frequency = 869 MHz. Modulation: WCDMA. 18°C, 53% relative
humidity. Frequency range of measurement = 9 kHz - 10 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 - 10,000 MHz RBW=1 MHz, VBW=1 MHz.

Transducer Legend:

[TI=SMA-cable W_05204-021609-26GHz

T2=HPF ANO02116 _1.5GHz 062707 |

Measurement Data: Reading listed by margin. Test Lead: Antenna Terminal
# Freq Rdng Tl T2 Dist Corr Spec Margin  Polar
MHz dBuVv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 1741.950M 537 +14  +0.6 +0.0 55.7 94.0 -38.3  Anten
2 2614.700M 48.5 +1.9 0.6 +0.0 51.0 94.0 -43.0  Anten
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Test Location: CKC Laboratories, Inc. +110. N. Olinda Place. * Brea, CA 92821 « (714) 993-6112

Customer: Powerwave Technologies, Inc.

Specification: FCC Part 22.917(a) Conducted Spurious Emission
Date: 4/5/2007

Work Order #: 86394

Test Type: Conducted Emissions Time: 13:49:41
Equipment: Repeater Sequence#: 8
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH304022/100 110V 60Hz
S/N: NA

Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #
1.5 GHz HPF 3643A00027 06/27/2005 06/27/2007 02116
Spectrum Analyzer ~ US44300438 01/03/2007 01/03/2009 02672
24" SMA Cable 1-40GHz_white 02/16/2007 02/16/2009 P05204

Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Repeater™ Powerwave Technologies, RH304022/100 NA

Inc.

Support Devices:
Function Manufacturer Model # S/N
Optical Converter Powerwave Technologies, NA 42473

Inc.

Spectrum Analyzer HP 8563E NA
Power Meter Agilent E4419B MY40510694
ESG Agilent E4433B US40051840

Test Conditions / Notes:

The EUT is placed on the wooden table. The RF Output port is connected to a remote power meter. Optical in port
is connected to a support optical converter. Support optical converter receives a RF signal, converts the signal to
optic and sends it to the EUT. The EUT decodes the optical signal and generates a RF signal. RF signal measured
at the antenna port. Power = 20 watts, Frequency = 882MHz.
humidity. Frequency range of measurement = 9 kHz - 10 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 - 10,000 MHz RBW=1 MHz, VBW=1 MHz.

Modulation: WCDMA. 18°C, 53% relative

Transducer Legend:

[T1=SMA-cable W_05204-021609-26GHz

T2=HPF ANO02116 _1.5GHz 062707 |

Measurement Data: Reading listed by margin. Test Lead: Antenna Terminal
# Freq Rdng Tl T2 Dist Corr Spec Margin  Polar
MHz dBuVv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 1762.750M 51.0  +1.5 +0.5 +0.0 53.0 94.0 -41.0  Anten
2 2644.750M 240 +19  +0.6 +0.0 26.5 94.0 -67.5  Anten
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Test Location: CKC Laboratories, Inc. +110. N. Olinda Place. * Brea, CA 92821 « (714) 993-6112

Customer: Powerwave Technologies, Inc.

Specification: FCC Part 22.917(a) Conducted Spurious Emission
Date: 4/5/2007

Work Order #: 86394

Test Type: Conducted Emissions Time: 14:00:10
Equipment: Repeater Sequence#: 9
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH304022/100 110V 60Hz

S/N: NA

Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #

1.5 GHz HPF 3643A00027 06/27/2005 06/27/2007 02116

Spectrum Analyzer ~ US44300438 01/03/2007 01/03/2009 02672
24" SMA Cable 1-40GHz_white 02/16/2007 02/16/2009 P05204

Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Repeater™ Powerwave Technologies, RH304022/100 NA
Inc.
Support Devices:
Function Manufacturer Model # S/N
Optical Converter Powerwave Technologies, NA 42473
Inc.

Spectrum Analyzer HP 8563E NA
Power Meter Agilent E4419B MY40510694
ESG Agilent E4433B US40051840

Test Conditions / Notes:
The EUT is placed on the wooden table. The RF Output port is connected to a remote power meter. Optical in port
is connected to a support optical converter. Support optical converter receives a RF signal, converts the signal to
optic and sends it to the EUT. The EUT decodes the optical signal and generates a RF signal. RF signal measured
at the antenna port. Power = 20 watts, Frequency = 894MHz. Modulation: WCDMA. 18°C, 53% relative
humidity. Frequency range of measurement = 9 kHz - 10 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 - 10,000 MHz RBW=1 MHz, VBW=1 MHz.

Transducer Legend:

[T1=SMA-cable W_05204-021609-26GHz

T2=HPF ANO02116 _1.5GHz 062707 |

Measurement Data: Reading listed by margin. Test Lead: Antenna Terminal
# Freq Rdng Tl T2 Dist Corr Spec Margin  Polar
MHz dBuVv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 1779.850M 497  +1.5 +0.5 +0.0 51.7 94.0 -42.3  Anten
2 2673.850M 429 +19  +0.6 +0.0 45.4 94.0 -48.6  Anten
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FCC 2.1033(c)(14)/2.1053/ 22.917(a)- FIELD STRENGTH OF SPURIOUS RADIATION

Test Location: CKC Laboratories, Inc. +110. N. Olinda Place. * Brea, CA 92821 « (714) 993-6112

Customer: Powerwave Technologies, Inc.
Specification: FCC Part 22.917(a) Radiated Spurious Emission

Work Order #: 86394

Date: 4/5/2007

Test Type: Radiated Scan Time: 08:41:25
Equipment: Repeater Sequencet#: 1
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH304022/100
S/N: NA

Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #
Loop Antenna 2014 06/14/2006 06/14/2008 00314
1.5 GHz HPF 3643A00027 06/27/2005 06/27/2007 02116
Bilog Antenna 2451 02/02/2006 02/02/2008 01995
Spectrum Analyzer ~ US44300438 01/03/2007 01/03/2009 02672
Pre amp to SA Cable Cable #10 05/16/2005 05/16/2007 P05050
Cable Cablel5 01/05/2007 01/05/2009 P05198
Pre Amp 1937A02548 06/01/2006 06/01/2008 00309
Horn Antenna 6246 06/29/2006 06/29/2008 00849
24" SMA Cable 1-40GHz_white 02/16/2007 02/16/2009 P05204
Microwave Pre-amp  3123A00281 07/19/2006 07/19/2008 00786
Heliax Antenna Cable P5565 09/18/2006 09/18/2008 P05565

Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Repeater* Powerwave Technologies, RH304022/100 NA

Inc.

Support Devices:
Function Manufacturer Model # S/N
Optical Converter Powerwave Technologies, NA 42473

Inc.

Spectrum Analyzer HP 8563E NA
Power Meter Agilent E4419B MY40510694
ESG Agilent E4433B US40051840

Test Conditions / Notes:

The EUT is placed on the wooden table. The RF Output port is connected to a remote power meter. Optical in port
Support optical converter receives RF signal, converts the signal to
optic and sends it to the EUT. The EUT decodes the optical signal and generates a RF signal. Power = 20 watts.
Frequency = 869 MHz, 881.5 MHz and 894 MHz . Modulation: EDGE. 18°C, 53% relative humidity. Frequency
range of measurement = 9 kHz - 10 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 - 10,000 MHz

is connected to a support optical converter.

RBW=1 MHz, VBW=1 MHz.
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Test Data
Operating Frequency: 869-894 MHz
Channels: Low, Mid and High
Highest Measured Output Power: 43.01 ERP(dBm)= 20 ERP(Watts)
Distance: 3 meters
Limit: 43+10Log(P) 56.01 dBc
Freqg. (MHz) Reference Level (dBm) | Antenna Polarity (H/V) dBc

1,738.02 -59.5 Vert 102.51
3,476.02 -55.6 Vert 98.61
4,345.02 -52.3 Vert 95.31
1,763.02 -59.6 Horiz 102.61
2,644.52 -56.3 Horiz 99.31
1,778.80 -60.4 Vert 103.41
5,363.99 -50.2 Horiz 93.21
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INPUT PLOTS
Test Equipment
Equipment Asset # | Manufacturer Model Serial # Cal Date Cal Due
Spectrum Analyzer 02672 Agilent E4446A US44300438 010307 010309

Test Conditions: The EUT is placed on the wooden table. The RF Output port is connected to a
remote power meter. Optical in port is connected to a support optical converter. Support optical
converter receives RF signal, converts the signal to optic and sends it to the EUT. The EUT
decodes the optical signal and generates a RF signal. RF signal measured at the antenna port.
Input plot: RF signal measured at the RF input port of the RF to optical converter,

Test Setup Photos
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INPUT PLOT - EDGE 869MHz

Input vs Output plot_EDGE_SE69MHZ_Input

FefLevel 102.99 dBpY  ATTEM G dB

RES B 10.0kHz YID B 1.0MHZ SWF: 29.133msec
Marker: 571 .0MHz 95.3097cdBpY

a0

a0

a0

70

60

dBp

50

40

a0

20

10
a705  8Y06  8Y0F 8708 8708 8710 871 8n2 8713 a4

Frequency [MHz]

INPUT PLOT - EDGE 882MHz

Input vs Cutput plot_EDGE_S82MHz_Input

FefLevel 102.99 dBpY ATTEM 6 dB

RES iy 10.0kHz WID BWA: 1 .OMHz SWWP: 29.133msec
Marker: 551 SMHz 96 6747dBpY

dB

10
881.0 8811 8812 8813 8314 8:5  BE1E  8MT7 888 8818
Frequency [MHz]
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INPUT PLOT - EDGE 894MHz

Input vs Output plot_EDGE_§94hHz_Input

FefLevel 102.99 dBpY  ATTEM G dB

RES B 10.0kHz VID B 1.0MHZ SWF: 29.133msec
Marker: 592 .0MHz 95.8107cdBpY

a0

a0

a0

70

60

dBp

50

40

a0

20

10
815 8316 8317 8318 8:8 8820 8521 8322 8323 8324

Frequency [MHz]

INPUT PLOT - WCDMA 869MHz

Input vs Cutput plot_WCDMA,_SEIMHZ _input

Fef Level 102.99 dBpY  ATTEN 6 dB

RES vy 10.0kHz WD BWA: 1 OhHz SWWP: 290 867 msec
Marker: 871 .75MHz 52.5737cdBpY

dBy

10
863 863 a70 a7 ar2 a73 a74 875 876 a77

Frequency [MHz]
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INPUT PLOT - WCDMA 882MHz

Input vs Cutput plot _WCDMA_B82MHZ _input

Fef Level 102.99 dBpY  ATTEN 6 dB

RES vy 10.0kHz WID B 1 OhHz SWWP: 290 867 msec
Marker: 581 .8MHz 82.2317dBpY

a0

dBy

10
a76 a7v 873 a73 aa0 ag ag2 Ba3 ag4 885

Frequency [MHz]

INPUT PLOT - WCDMA 894MHz

Input vs Cutput plot_WCDMA_S94hHz _input

Fef Level 102.99 dBpY  ATTEN B dB

RES B 10.0kHZ WID B 1.0MHz SWWP: 290 867 msec
Marker: 558 .5MHz 8415847 dBpY

dBy

886 887 888 883 830 a3 852 833 834 835
Frequency [MHz]
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OUTPUT PLOTS

Test Equipment

Equipment

Asset #

Manufacturer

Model

Serial #

Cal Date

Cal Due

Spectrum Analyzer 02672

Agilent

E4446A

US44300438

010307

010309

Test Conditions: The EUT is placed on the wooden table. The RF Output port is connected to a
remote power meter. Optical in port is connected to a support optical converter. Support optical
converter receives RF signal, converts the signal to optic and sends it to the EUT. The EUT
decodes the optical signal and generates a RF signal. RF signal measured at the antenna port.

Test Setup

Photos
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OUTPUT PLOT - EDGE 869MHz

Input vs Output plot_EDGE_S69MHZ_Output

Ref Level 156.99 dBpY  ATTEN 3008 OFFSET: 30dB
RES By 10.0kHZ WID B 1 OMHz SWP: 291 2msec
Marker: 871 .003MHz 132 57 3cBpY

50

8706 8¥0F  8v0e 8408 8710 8711 8R2 0 8713 8714 8BRS
Frequency [MHz]

OUTPUT PLOT - EDGE 882MHz

nput vs Output plot. EDGE_882MHz_Cutput

Ref Level 157 59 dBpY  ATTEM 30.dB  OFFSET: 30.6dB
RES B 10.0kHz ID BWy: 1 OMHZ SWF: 29.12msec
hdarker: 551.517MHZ 135 605dBDY

140

Pl

LA

130

120

110 I /
100 | —
|

dBpy

50 / i i \\l
. I
M“/J MA\WM

EO
8811 89812 8813 8814 8815 BR1E 8817 8E1.8 8819 8820
Frequency [MHz]

a0
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OUTPUT PLOT - EDGE 894MHz

Input vs Cutput plot_EDGE_894MHz_Output

Fef Level 157.59 dBpy ATTEM 30dB  OFFSET: 30.6cB
RES By 10.0kHz WID BW: 1 .OMHZ SWP: 20.0msec
hdarker: 891 .9510MHz 13567 3dBpY

dBy

8916 8917 8918 89189 8920 8921 8922 8923 8924 8925
Frequency [MHz]

OUTPUT PLOT - WCDMA 869MHz

Input vs Output plot _WCOMA_SEIMHz_Cutput

Fef Level 157 59 dBpY  ATTEM 30dB  OFFSET: 30608
RES B 10.0kHz WID B 1.0MHZ SWP: 290 867msec
Marker: 572 .9MHz 121 452dBpY

130

dBp

868 869 870 871 872 873 874 875 876 877
Frequency [MHz]
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OUTPUT PLOT - WCDMA 882MHz

Input vs Cutput plot_AWCDMA_S82MHz_Cutput

Fef Level 157.59 dBpy  ATTEM 30dB  OFFSET: 30.6cB
RES By 10.0kHz WD BWA: 1 .0MHz SWWP: 290 867 msec
harker: 880.55MHz 122 953dBpY

130

dB

877 878 873 880 281 882 883 884 885 886
Frequency [MHz]

OUTPUT PLOT - WCDMA 894MHz

Input vs Cutput plot _AWCOMA_S394hHz_Cutput

Fef Level 157 59 dBpY  ATTEM 30dB  OFFSET: 30608
RES B 10.0kHz WD B 1.0MHZ SWP: 290 867msec
Marker: 555.7MHz 122 BEEBPY

dBp

50

885 836 887 888 889 830 831 832 833 834
Frequency [MHz]
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BLOCKEDGE

Test Equipment

Equipment Asset # | Manufacturer Model Serial # Cal Date Cal Due
Spectrum Analyzer 02672 Agilent E4446A US44300438 010307 010309

Test Conditions: The EUT is placed on the wooden table. The RF Output port is connected to a
remote power meter. Optical in port is connected to a support optical converter. Support optical
converter receives RF signal, converts the signal to optic and sends it to the EUT. The EUT
decodes the optical signal and generates a RF signal. RF signal measured at the antenna port.

Test Stu 0

Photos

Page 30 of 44

Report No.: FC07-025



_Wi"r-.-l.l.'l'll'lt| miwer FF astssras

<K

BLOCKEDGE - EDGE LOW

Blockedge plot_EDGE_L

Ref Level 156.99 dBpY  ATTEM 3008 OFFSET: 30dB
RES B 1 .OMHz ID EWA: 1 OMHZ SWF: 1 Omaec
Marker: 570.9MHz 144 279cdBpY

150

1401

555 856 857 858 059 8960 BE1 862 963 BG4 06D OEE BEY 568 869 870 871 872 873 874
Frequency [MHz]

Part 22 Block Edge Plat

BLOCKEDGE - EDGE HIGH

Blockedge plot_EDGE_H

Fef Level 157.59 dBpy ATTEM 30dB  OFFSET: 30.6cB
RES By 1.0MHz VID By 1.0MHz SWP: 20 Omsec
harker: 892.020MHz 147 544cBpY

891 8992 893 894 895 896 897 898 899 900 9071 902 903 904 905 906 907 908 909 910
Frequency [MHz]

Part 22 Block Edge Plat
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BLOCKEDGE - WCDMA LOW

Blockedge plot_WCDMA L

Fef Level 157.59 dBpy ATTEM 30dB  OFFSET: 30.6cB
RES By 1.00Hz VID By 1.0MHz SAP: 20 Omsec
Marker: 569.0MHz 54 5967 cdBpY
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Part 22 Block Edge Plat

BLOCKEDGE - WCDMA HIGH

Blockedge plot_WCDMA_H

Fef Level 157 59 dBpY  ATTEM 30dB  OFFSET: 30608
RES B 1.0MHz ID BWA: 1 OMHZ SWE: 1 Omzec
Marker: 594 OMHz 54 .6257dBpY

150
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901+

a0t \ ] |
0 r - p
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——— Part 22 Block Edge Plaot
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INTERMODULATION

Test Equipment

Equipment Asset # | Manufacturer Model Serial # Cal Date

Cal Due

Spectrum Analyzer 02672 Agilent E4446A US44300438 010307

010309

Test Setup Photos

.

Test Location: CKC Laboratories, Inc. 110. N. Olinda Place. * Brea, CA 92821 « (714) 993-6112

Customer: Powerwave Technologies, Inc.
Specification: Part 22 Intermodulation
Work Order #: 86394 Date: 4/4/2007
Test Type: Conducted Emissions Time: 14:48:25
Equipment: Repeater Sequence#: 2
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH304022/100 110V 60Hz
S/N: NA

Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Repeater* Powerwave Technologies, RH304022/100 NA

Inc.

Support Devices:

Function Manufacturer Model # S/N
Optical Converter Powerwave Technologies, NA 42473
Inc.
Spectrum Analyzer HP 8563E NA
Power Meter Agilent E4419B MY40510694
ESG Agilent E4433B US40051840
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Test Conditions / Notes:

The EUT is placed on the wooden table. The RF Output port is connected to a remote power meter. Optical in port
is connected to a support optical converter. Support optical converter receives a RF signal, converts the signal to
optic and sends it to the EUT. The EUT decodes the optical signal and generates a RF signal. Power = 20 watts.
Frequency = 869 MHz, Modulation: EDGE. 18°C, 53% relative humidity. Frequency range of measurement = 9
kHz - 10 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 - 10,000 MHz RBW=1 MHz,
VBW=1 MHz.

INTERMODULATION - EDGE LOW

Intermodulation_EDGE_Lo

Fef Level 14549 dBpy ATTEM10dE OFFSET: 41 508
RES Evy: 100.0kHz WID BWA: 100.0kHz SwWP: 38.133msec
Marker: 571 .0MHz 144 127 cdBpY
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=
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Part 22 Intermodulation Plot
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INTERMODULATION - EDGE HIGH

Intermodulation_ECGE_Hi

Fef Level 14549 dBpy ATTEM10dE OFFSET: 41 508
RES Evy: 100.0kHz WID BW: 100.0kHz SwWP: 38.133msec
Marker: 590.0MHz 143 8586cBpY
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Part 22 Intermodulation Plot

INTERMODULATION - WCDMA LOW

Irtermodulation_WCDhA_Lo

Fef Level 145,45 dBpY  ATTEM 10dB  OFFSET: 41508
RES By 100.0kHz ID BAAL 100.0kHZ SWWP: 38.133msec
Marker: 571 .0MHz 134 435cdBpY

150
140
130
120
110
o0
a0
a0
70
B0

50
a30 840 850 860 a70 aa0 230 300 910 920 930

Frequency [MHz]

dB

Part 22 Intermodulation Plot
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INTERMODULATION - WCDMA HIGH

Irtermodulation_WWCDhA_Hi

Fef Level 145,45 dBpY  ATTEM 10dB  OFFSET: 41508
RES B 100.0kHz ID BAAL 100.0kHZ SWWP: 38.133msec
Marker: 592 .0MHz 134 .179cBpY
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99% BANDWIDTH

Test Equipment

Equipment

Asset #

Manufacturer

Model

Serial #

Cal Date

Cal Due

Spectrum Analyzer 02672

Agilent

E4446A

US44300438

010307

010309

Test Conditions: The EUT is placed on the wooden table. The RF Output port is connected to a
remote power meter. Optical in port is connected to a support optical converter. Support optical
converter receives RF signal, converts the signal to optic and sends it to the EUT. The EUT
decodes the optical signal and generates a RF signal. RF signal measured at the antenna port.

Test Setup

Photos
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99% BANDWIDTH - EDGE 869MHz

#Atten 30 dB

“Span 1 MHz
HRes BW 30 kHz #VBW 300 kHz Sweep 3.28 ms (601 pts)
Occupied Bandwidth Occ BW % Pwr  99.00 %
dB -26.00 dB
255.8940 kHz *
Transmit Freq Error -10.391 kHz
% dB Bandwidth 332.529 kHz*

99% BANDWIDTH - EDGE 882MHz

2 Agilent 11:42:45 A

Ref 147.6 dBuV #Atten 30 dB

enter 881.500 MHz “Span 1 MHz

{#Res BW 10 kHz #VBW 100 kHz Sweep 29.2 ms (1001 pts)
Occupied Bandwidth Occ BW % Pwr  99.00 %

245.8525 kHz peE:  seldb

Transmit Freq Error 766.156 Hz
» dB Bandwidth 316.392 kHz*
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99% BANDWIDTH - EDGE 894MHz

22 Agilent 11:50:31 Ap

#Atten 30 dB

“Span 1 MHz
#VBW 100 kHz Sweep 29.2 ms (1001 pts)

Occupied Bandwidth OccBW % Pwr  99.00 %
2456011 kHz xdB  -26.00dB

Transmit Freq Error -9.419 kHz
% dB Bandwidth 317.612 kHz"

99% BANDWIDTH - WCDMA 869MHz

= Agilent 13:59

Atten 30 dB

N N Span 10 MH:
[#Res BW 91 kHz #VBW 1 MHz Sweep 3.533 ms (1001 pts)
Occupied Bandwidth Occ BW % Pwr  99.00 %

4.4150 MHz H SRR

Transmit Freq Error 48.954 kHz
» dB Bandwidth 4.938 MHz*
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99% BANDWIDTH - WCDMA 882MHz

152 | _
enter 882.00 MHz

Span 10 MH:

{Res BW 91 kHz #VBW 1 MHz Sweep 3.533 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
4 4236 MHZ xdB -26.00 dB

Transmit Freq Error -502.558 kHz
» dB Bandwidth 4.948 MHz*

99% BANDWIDTH - WCDMA 894MHz

= Agilent 13:57

N N Span 10 MH:
[#Res BW 91 kHz #VBW 1 MHz Sweep 3.533 ms (1001 pts)
Occupied Bandwidth Occ BW % Pwr  99.00 %

4.4292 MHz H SRR

Transmit Freq Error 242834 kHz
» dB Bandwidth 4.961 MHz*
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RSS-131 Amplifier Gain and Bandwidth

Test Equipment

Equipment Asset # | Manufacturer Model # Serial # Cal Date Cal Due
Network analyzer PWAV HP 8753E Us38432770 052006 052008
Spectrum Analyzer 02672 Agilent E4446A US44300438 011405 011407
Signal Generator 02227 Marconi 2024 112282/515 081805 081807

Test Setup Photos
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Setup
Support Sig gen EUT
RF amplifier
Support Pre
amp Feference

# "

Dptical to RF
converter

Support RF to
Onptical converter

Cptical Fiber

Measured gain = Output — Reference (dB)

-
RF output

output

I

The nominal bandwidth and nominal pass band gain (dB) of the RF enhancer or translator shall
be stated by the manufacturer or equipment certification applicant and indicated in the test

report.

Manufacturer stated gain =45 - 70 dB
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4 Apr 2007 11:21:33

[CHZ S21{M LOG 10 dB} REF 0 dB 1: 45.576 dB 881.500 00D MHz
1
Mpz Gain =( 45.6 dB
P

Il B
CH2 Marker s
ks nphels h )| 2:- 6.2010 dB
8l8 1.5 MHE §31.897 MHz

30dB
3:-9.0844 dB
924.953 MHz

| \ -
il | LG

i
M

, i

START 831.897 609 Mz STOP 924.953 264 Miz

The internal control is adjusted to the nominal gain for which equipment certification is sought.

Maximum measured gain = 45.6 dB

4 Apr 2007 11:27:33

CHZ 521{M LOG 10 dB} REF 0 dB 1: 45.537 dB 881.500 000 MHz
T
[ /v

40dB CHZ Mar ker s
MARKER| 1 2: 25.034 dB
b 864532 MHz

30dB
[é -20dB BW = 347 MHz %} 33%_"%23%&5

| W
| T
T R

i
' U'v

START 831.897 609 Mz STOP 924.953 264 Miz

With the aid of a Vector Network analyzer, the -20 dB Bandwidth is measured.
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4 Apr 2007 11:35:35
CHZ $21/M LOG 10 dB/ REF 0 dB 1: 44637 dB_ 881.500 000 MHz
50 % of -20dB BW

40dBCH2 Marker s
STOP

2: 23.397 dB
864.532 MHz

30dB
3: 23.770 dB
898.758 MHz
[ 4\ 20dB

- [y il i, n

A
Il Wuu

START 779.000 000 WHz STOP 983.000 000 MHz

0dB

The gain-versus-frequency response of the amplifier from the mid band Fo of the pass band up to
at least fo + - 250% of the 20dB Bandwidth.

Minimum standard:
The pass band gain response shall not exceed the nominal gain by more than 1 dB. The 20 dB

bandwidth shall not exceed the nominal bandwidth that is stated by the manufacturer.

Outside of the 20dB bandwidth the gain shall not exceed that at the 20dB point.
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