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ADMINISTRATIVE INFORMATION

Test Report Information

REPORT PREPARED FOR: REPORT PREPARED BY:
Powerwave Technologies Dianne Dudley

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

Mariposa, CA 95338

Representative: Sean Doan Project Number: 91026
Customer Reference Number: 137301

DATE OF EQUIPMENT RECEIPT: July 26, 2010
DATE(S) OF TESTING: July 26, 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 D

R-1256, C-1319 & T-1660

3082D-2 100638
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SUMMARY OF RESULTS

Standard / Specification: FCC Part 90

Description Test Procedure/Method Results
RF Output Power FCC Part 90/2.1046 Pass
Occupied Bandwidth Input / Output FCC Part 90/2.1049(l) Pass
Spurious Emissions at Antenna Terminal | FCC Part 90/2.1051/47 CFR §90.210(g)(h) Pass
Field Strength of Spurious Radiation FCC Part 90/2.1053/90.210(g)(h) Pass
FCC_Bandedge FCC Part 90 Pass
FCC_ Intermodulation FCC Part 90 Pass
FCC_Out of Band Rejection FCC Part 90 Pass

Standard / Specification: RSS - 131

Description Test Procedure/Method Results
99% Bandwidth RSS-131 Pass
RF Output Power RSS-131 Pass
Amplifier Gain and Bandwidth: RSS-131 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 following model has been tested by CKC Laboratories: Nexus Dual Band Repeater, RH905022/13B

The manufacturer states that the following additional models are identical electrically to the one which was
tested, or any differences between them do not affect their EMC characteristics, and therefore they meet the
level of testing equivalent to the tested models. Nexus Dual Band Repeater, RH305022/13B

EQUIPMENT UNDER TEST

The EUT is a Dual Band Transceiver.

Nexus Dual Band Repeater

Manuf: Powerwave Technologies, Inc.
Model: RH905022/13B

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.

TEMPERATURE AND HUMIDITY DURING TESTING
The temperature during testing was within +15°C and + 35°C.
The relative humidity was between 20% and 75%.

Test Set up

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 the RF signal and converts the
signal to optic and sends it 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: 851-869MHz.

Engineer Name: E. Wong

Test Equipment

Equipment Serial Cal Date Cal Due Asset

RF Power meter GB37170458 01/26/10 01/26/12 02778

Power Sensor MY41502826 01/26/10 01/26/12 03072
Test Data

Modulation: iDEN

Frequency Measured Power (W)
851.025 20
860.000 20
868.975 20

Note: 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 65 watts.
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Sec. 90.635 Limitations on power and antenna height.

(a) The effective radiated power and antenna height for base
stations may not exceed 1 kilowatt (30 dBw) and 304 m. (1,000 ft.) above
average terrain (AAT), respectively, or the equivalent thereof as
determined from the Table. These are maximum values, and applicants will
be required to justify power levels and antenna heights requested.

(b) The maximum output power of the transmitter for mobile stations
is 100 watts (20 dBw).

Table--Equivalent Power and Antenna Heights for Base Stations in the 851-
869 MHz and 935-940 MHz Bands Which Have a Requirement for a 32 km (20
mi) Service Area Radius

Effective
Radiated Power
Antenna height (ATT) meters (feet) (watts)
\1,2,4\

Above 1,372 (4,500).........coeeeevereevevererrrenn. 65
Above 1,220 (4,000) to 1,372 (4,500,.................... 70
Above 1,067 (3,500) to 1,220 (4,000).................... 75
Above 915 (3,000) to 1,067 (3,500,...................... 100
Above 763 (2,500) to 915 (3,000)........................ 140
Above 610 (2,000) to 763 (2,500)........................ 200
Above 458 (1,500) to 610 (2,000)........................ 350
Above 305 (1,000) to 458 (1,500)........................ 600
Up to 305 (1,000).................cceeeerrrnnnnnnnnnnns \3\ 1,000

Note: The EUT is a RF amplifier/repeater. The manufacturer does not provide an antenna for sale with the product
hence EIRP is not measured nor calculated. The end user of this product is to exercise proper engineering
judgment to select the appropriate antenna to comply with the EIRP limitation set forth by FCC90.635(a).
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Test Setup Photos

RF POWER OUTPUT TEST SET UP
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Test Set Up

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 the RF signal and converts the
signal to optic and sends it 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: 851-869MHz.

Modulation: iDEN

Freq = 851.025MHz, 860.000MHz, 868.975 MHz

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

Engineer Name: E. Wong

Test Equipment

Equipment Serial Cal Date Cal Due Asset
Spectrum Analyzer MY46186290 2/21/2009 2/21/2011 ANO02869
Cable 32022/2904K36TC 10/28/2009 10/28/2011 ANO03174
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Test Data
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Input vs Output plat_Output_SE60MHz
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Test Setup Photos

2.1049 (1) INPUT / OUTPUT TEST SET UP
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Test Data

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

Customer: Powerwave Technologies
Specification: 47 CFR 890.210(g) Spurious Emissions
Work Order #: 88274 Date: 7/26/2010
Test Type: Conducted Emissions Time: 10:24:25
Equipment: Nexus Dual Band Repeater Sequence#: 3
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH905022/13B 110V 60Hz
S/N: NA
Test Equipment:
ID Asset # Description Model Calibration Date ~ Cal Due Date
AN02869 Spectrum Analyzer  E4440A 2/21/2009 2/21/2011
AN03174 Cable 16301 10/28/2009 10/28/2011
AN03169 High Pass Filter HM1155-11SS  9/14/2009 9/14/2011
ANdBuvV Unit Conversion 4/12/2010 4/12/2012
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Nexus Dual Band Repeater* Powerwave Technologies, Inc. RH905022/13B NA
Support Devices:
Function Manufacturer Model # SIN
Pre Amp Minicircuit ZHL4240 SAM D092397-19
Optical Converter Module Powerwave Technologies, Inc NA NA
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 the RF signal and converts the
signal to optic and sends it 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: 851-869MHz.

Modulation: iDEN

Freq = 851.025MHz, 860.000MHz, 868.975 MHz

The insertion loss of the RF attenuator was measured and compensated as measurement offset of the spectrum
analyzer.

29 °C, 39% 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.

Detection was performed with the aid of High Pass Filter at the required resolution bandwidth.

No Emission found.

Ext Attn: 0 dB
Measurement Data: Reading listed by margin. Test Lead: Antenna port

# Freq Rdng Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table  dBm dBm dB Ant
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Test Location:

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

Customer: Powerwave Technologies
Specification: 47 CFR §90.210(h) Spurious Emissions
Work Order #: 88274 Date: 7/26/2010
Test Type: Conducted Emissions Time: 10:24:25
Equipment: Nexus Dual Band Repeater Sequence#: 3
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH905022/13B 110V 60Hz
SIN: NA
Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
AN02869 Spectrum Analyzer  E4440A 2/21/2009 2/21/2011
ANO03174 Cable 16301 10/28/2009 10/28/2011
ANO03169 High Pass Filter HM1155-11SS  9/14/2009 9/14/2011
ANdBuv Unit Conversion 4/12/2010 4/12/2012
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Nexus Dual Band Repeater* Powerwave Technologies, Inc. RH905022/13B NA
Support Devices:
Function Manufacturer Model # SIN
Pre Amp Minicircuit ZHL4240 SAM D092397-19
Optical Converter Module Powerwave Technologies, Inc NA NA
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 the RF signal and converts the
signal to optic and sends it 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: 851-869MHz.

Modulation: iDEN

Freq = 851.025MHz, 860.000MHz, 868.975 MHz

The insertion loss of the RF attenuator was measured and compensated as measurement offset of the spectrum
analyzer.

29°C, 39% 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.

Detection was performed with the aid of High Pass Filter at the required resolution bandwidth.

No Emission found.

Ext Attn: 0 dB
Measurement Data: Reading listed by margin. Test Lead: Antenna port

# Freq Rdng Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table  dBm dBm dB Ant
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Test Setup Photos

2.1051 CONDUCTED SPURIOUS EMISSIONS TEST SET UP
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Test Data

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

Customer: Powerwave Technologies
Specification: FCC 90.210(G) Radiated Spurious Emission
Work Order #: 88274 Date: 7/26/2010
Test Type: Radiated Scan Time: 15:38:46
Equipment: Nexus Dual Band Repeater Sequence#: 4
Manufacturer: Powerwave Technologies, Inc. Tested By: E. Wong
Model: RH905022/13B
S/N: NA
Test Equipment:
ID Asset # Description Model Calibration Date  Cal Due Date
AN02869 Spectrum Analyzer E4440A 2/21/2009 2/21/2011
ANdBuV Unit Conversion 4/12/2010 4/12/2012
AN01995 Biconilog Antenna CBL6111C 3/8/2010 3/8/2012
AN00309 Preamp 8447D 5/7/2010 5/7/2012
ANPQ5050 Cable RG223/U 4/16/2009 4/16/2011
ANPQ5198  Cable 8268 1/5/2009 1/5/2011
T1 AN00849 Horn Antenna 3115 4/23/2010 4/23/2012
T2 ANO00786 Preamp 83017A 7/28/2008 7/28/2010
T3 AN02948 Cable 32022-2-2909K-24TC  9/21/2009 9/21/2011
T4 ANPOQ5565 Cable ANDL-1-PNMN-54 9/4/2008 9/4/2010
T5 AN03169 High Pass Filter HM1155-11SS 9/14/2009 9/14/2011
AN00314 Loop Antenna 6502 6/30/2010 6/30/2012
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Nexus Dual Band Repeater* Powerwave Technologies, Inc. RH905022/13B NA
Support Devices:
Function Manufacturer Model # SIN
Pre Amp Minicircuit ZHL4240 SAM D092397-19
Optical Converter Module Powerwave Technologies, Inc Na NA
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 the RF signal and converts the
signal to optic and sends it 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: 851-869MHz.

Modulation: iDEN

Freq = 851.025MHz, 860.000MHz, 868.975 MHz

29°C, 39% 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.

794 MHz - 806
Operating Frequency: MHz
Low, Mid and
Channels: High
Highest Measured Output

Power: 43.01 ERP(dBm)= 20 ERP(Watts)
Distance: 3 meters
Limit: 43+10Log(P)= 56.01 dBc
Freq. (MHz) Reference Level (dBm) Antenna Polarity (H/V) dBc
2,606.93 -53.3 Vert 96.31
3,475.90 -48.1 Vert 91.11
2,606.93 -46 Horiz 89.01
3,475.90 -41.6 Horiz 84.61
2,580.00 -46.3 Horiz 89.31
3,440.09 -33.4 Horiz 76.41
6,020.09 -46.6 Horiz 89.61
2,580.09 -53.8 Vert 96.81
3,440.05 -45.6 Vert 88.61
2,553.13 -54.9 Vert 97.91
3,404.15 -47 Vert 90.01
1,702.10 -54.5 Horiz 97.51
2,552.94 -47.6 Horiz 90.61
3,404.03 -40.9 Horiz 83.91

Page 21 of 47
Report No.: 91026-6



d _W‘ATesting the Future
LABORATORIES, INC.

Test Location:

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

Customer: Powerwave Technologies
Specification: FCC 90.210(H) Radiated Spurious Emission
Work Order #: 88274 Date: 7/26/2010
Test Type: Radiated Scan Time: 15:38:46
Equipment: Nexus Dual Band Repeater Sequence#:. 4
Manufacturer: Powerwave Technologies, Inc. Tested By: E.Wong
Model: RH905022/13B
SIN: NA
Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
ANO02869  Spectrum Analyzer E4440A 2/21/2009 2/21/2011
ANdBuV  Unit Conversion 4/12/2010 4/12/2012
ANO01995 Biconilog Antenna CBL6111C 3/8/2010 3/8/2012
ANO00309  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
Tl ANO00849  Horn Antenna 3115 4/23/2010 4/23/2012
T2 ANO00786  Preamp 83017A 7/28/2008 7/28/2010
T3 AN02948  Cable 32022-2-2909K-24TC  9/21/2009 9/21/2011
T4 ANP05565 Cable ANDL-1-PNMN-54 9/4/2008 9/4/2010
T5 ANO03169  High Pass Filter HM1155-11SS 9/14/2009 9/14/2011
ANO00314 Loop Antenna 6502 6/30/2010 6/30/2012
Equipment Under Test (* = EUT):
Function Manufacturer Model # SIN
Nexus Dual Band Repeater* Powerwave Technologies, Inc. RH905022/13B NA
Support Devices:
Function Manufacturer Model # SIN
Pre Amp Minicircuit ZHL4240 SAM D092397-19
Optical Converter Module Powerwave Technologies, Inc NA NA
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 the RF signal and converts the
signal to optic and sends it 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: 851-869MHz.

Modulation: iDEN

Freq = 851.025MHz, 860.000MHz, 868.975 MHz

29°C, 39% 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.

794 MHz - 806
Operating Frequency: MHz
Low, Mid and
Channels: High
Highest Measured Output

Power: 43.01 ERP(dBm)= 20 ERP(Watts)
Distance: 3  meters
Limit: 43+10Log(P)= 56.01 dBc
Freq. (MHz) | Reference Level (dBm) | Antenna Polarity (H/V) | dBc
2,606.93 -53.3 Vert 96.31
3,475.90 -48.1 Vert 91.11
2,606.93 -46 Horiz 89.01
3,475.90 -41.6 Horiz 84.61
2,580.00 -46.3 Horiz 89.31
3,440.09 -33.4 Horiz 76.41
6,020.09 -46.6 Horiz 89.61
2,580.09 -53.8 Vert 96.81
3,440.05 -45.6 Vert 88.61
2,553.13 -54.9 Vert 97.91
3,404.15 -47 Vert 90.01
1,702.10 -54.5 Horiz 97.51
2,552.94 -47.6 Horiz 90.61
3,404.03 -40.9 Horiz 83.91
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LIMIT LINE FOR SPURIOUS RADIATED EMISSION

REQUIRED ATTENUATION = 43+10 LOG P (DB)

For radiated spurious emission measured at 3 meter test distance,

Required attenuation
Limit line (dBuV)

43+10 LOg Ptat3meter dB
E 4suwv - Attenuation

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

Power Density (Isotropic)

Pt

2

Pp =

4nr
Pp = Power Density in Watts /m’

Pt = Average Transmit Power
r = Test distance

Field Intensity E (V/m)

E =+/Pox377
NPex 377

E-—
4nr?
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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

At 3 meter,r=3m
10 Log P;=20 Log E (V/m) + 20 Log 3 — 10 Log 30
10 Log Py= 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 4guv — Attenuation

E goww - (43+10Log Pyat3meter )

= E gguv -43-10Log Piat3meter

= E gsuy - 43 — (20 Log E (uV/m) —125.23)
= E gawv - 43-20LogE (uV/m)+125.23

= E gsw - 20 Log E (uV/m) +82.23

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

= Easuy - Eapw + 82.23

Radiated Emission limit 3 meter = 82.23 dBuV (-24.8dBm) at any power level measured in dBuV
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Test Setup Photos

2.1053 RADIATED SPURIOUS EMISSIONS TEST SET UP

2.1053 RADIATED SPURIOUS EMISSIONS TEST SETP
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Test Set Up

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

The blockedge 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.

The Adjacent Channel Power function of the spectrum analyzer was employed to show bandedge compliance in

accordance with instrument setting requirement of 90.210 (o) For frequencies more than 50 kHz removed from the
edge of the authorized bandwidth a resolution of at least 100 kHz must be used for frequencies below 1000 MHz.

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

Modulation: iDEN
Freq = 851.025MHz, 860.000MHz, 868.975MHz

Engineer Name: E. Wong

Test Equipment

Equipment Serial Cal Date Cal Due Asset
Spectrum Analyzer MY46186290 2/21/2009 2/21/2011 ANO02869
Cable 32022/2904K36TC 10/28/2009 10/28/2011 ANO03174
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Test Data

3 Agilent 1CC2:31 Cct 12 2C33 R T

Mkr1 850.85C MHz
#htten 10 dB _ _ 48506 dBm

| 48

b"""h\‘}| ol
| W n,v".'lwwur-‘ Nt P f.‘l_.m‘___q\,ﬂwd_j‘m, i
Span 1.3 MHz
Sweep 3.784 s (601 pts)

RIVE Fesulls
Carrier Power 100, 100.0 Wz
42.51 dBm ! I 100.0 bz
25.0000 kHz <00, 100.0 bz
100.0 K=z
100.0 bz
100.0 K=z

BANDEDGE ADJACENT CHANNEL POWER LOW.

= Agilent 1CCECE Cct 12, 2C23 R T
Mkr1 £€9.050 VHz

Ref 40.1 dBm #iAtten 10 dB -49. 84 dBir

J9 7
1 =13

PAvg

el ¥
Wi s2 W,-uﬁm..{‘a_h‘ruw.b\'u.\rﬂ‘{\f‘r W.”lm'r"ﬂw \F""" w“'ﬁ"""f‘hfvﬂ\“r‘%.ﬁﬂ‘-'\,»"r'l-qi-'\r*.w-ﬂn\‘m‘w%f- i

Center 868.975 MHz e, Span1.3MHz
#Res BW 1 kHz VEW 10 kHz ' Sweep 3.784 = (601 pts)

RWVE Reslls  Freq Cifset Ret BW dBe Lower  4pm
Carrier Fower 100.0 -z 000Kz -70.38

200.0 kHz 100.0 KHz -

300.0 -z 100.0 Kz

4000 100.0 KHz

5000 100.0 K==

600.0 100.0 -z

BANDEDGE ADJACENT CHANNEL POWER HIGH
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Test Setup Photos

FCC BANDEDGE TEST SET UP

Page 29 of 47
Report No.: 91026-6



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

Test Set up

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 the RF signal and converts the
signal to optic and sends it 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: 851-869MHz.
Modulation: iDEN

Two modulated signal from the support ESG is injected into the device and the intermodulation product is
measured at the RF antenna port under investigation. Reduced resolution bandwidth was used, with appropriate

bandwidth correction applied.

Engineer Name: E. Wong

Test Equipment

Equipment Serial Cal Date Cal Due Asset
Spectrum Analyzer MY46186290 2/21/2009 2/21/2011 ANO02869
Cable 32022/2904K36TC 10/28/2009 10/28/2011 ANO03174
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Test Data
Irtermodulation plot_L_10kHz _BiNycorrected
Fef Lewel 150.09 dBpY  ATTEN10cB  OFFSET: 53.1dB
RES BWY 10.0kHz WID BvY: 10.0kHz SWP: 190 B8msec
Wlarker: 852 .0250MHz 144 .011dBpY
160
150
140
130
120
= 110
a
= 100
30
a0
i1l
=]
848 849 850 851 852
Freguency [MHz]
Intermodulation plot
INTERMODULATION_L_10KHZ_BANDWIDTH CORRECTED
Irtermodulation plot_H_10kHz-BWY corrected
Fef Level 150.09 dBpY  ATTEM10dB OFFSET: 53.1dB
FES B 10.0kHz VID B 10.0kHz SWWP: 190 BSmsec
hlarker: 865 97aMHz 141 .952dBpY
160
150
140
130
120
= 110
a
= 100
90
20
i1l
B0
268 263 270 g7 872
Frequency [MHz]
Intermodulation plot

INTERMODULATION_H_10KHZ-BANDWIDTH CORRECTED
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x
=1
m
=

180
140
130
120
110
100
a0
&0
70
0

Irtermodulation plat_L_100kHz

Fef Level 157 09 dBpY ATTEM10dB  OFFSET: S0.1dB
RES B 100.0kHz %D B 100.0kHZ SWP: 1 92msec
hbarker: 852 025MHz 143.966dBPY

848 849 850 851 852
Frequency [MHz]

Intermodulation plot

INTERMODULATION_L_100KHZ

dBpY

160

140

120

100

20

=]

Intermodulstion plot_H_100kHz

Ref Level 147.09 dBYY  ATTEM10dB  CFFSET: S0.1dB8
RES Bvy: 100.0kHz WID B 100.0kHz SWP 1 92msec
Marker: 868.958MHZ 143.222dBpY

8E3 s 870 an a7z
Frequency [MHz]

|ntermodulation plat

INTERMODULATION_H_100KHZ
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Test Setup Photos

INTERMODULATION TEST SET up
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Test Set up

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

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.

Engineer Name: E. Wong

. Auinme
Equipment Serial Cal Date Cal Due Asset
Network Analyzer US37309342 07/27/10 07/27/12 C00024

Out of band Rejection

Support Sig gen EUT

RF amplifier

Support Pre Reference ——_
amp |

Dptical to RF output

converter .
e
Support RF to [l -~

Optical converter -
RF output

E_

Optical Fiber
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Test Data

26 Jul 2010 20:156:563
CHZ S2q{M 1 0g MAG 10 dBf REF 0 dB 18 _: 60.791 dB

859. 260 040 MWHZ

&0dB

/ | 1.

304B
PRM / 20dB
0dB
1
START 840.000 000 WHz STOP 880. 000 000 MWH=z

Test Setup Photos

OUT OF BAND REJECTION TEST SET UP
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Test Set up

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

99% Bandwidth 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: iDEN

Freq = 851.025MHz, 860.000MHz, 868.975 MHz

Engineer Name: E. Wong

Test Equipment

Equipment Serial Cal Date Cal Due Asset
Spectrum Analyzer MY46186290 2/21/2009 2/21/2011 ANO02869
Cable 32022/2904K36TC 10/28/2009 10/28/2011 ANO03174
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Test Data

- Agilenf 17:14C1 Jun&, 198 R T

Atten 10 dB

Center 851.027 4 MNHz
#iRes BW 1 kHz

Cccupied Bandwicth

Span 100 kHz
Sweep 302.2 irs (€01 pts)

Cecc BW % Fwr

xcB

18.0773 kFz

2.4C7 Kz
18.8C7 kk-z*

Transrrit Frec Errer
xCB Barcwicth

EELC%
-2€.CCcB

99% BANDWIDTH=18kHz_851MHz

% Agilent 171228 JunE, 1€<8 R T

Atten 1C dB

Center £60.C0C C NHz
#Res BW 1 kHz

Cccupied Banawidth
18.1318 ki-z

#HVEW 3 kHz

Cec BW % Pwr
xcB

-EC7EEFz
16.8C2 ki-z*

Transrrit Frec Errer
xcB Bancwicth

Span 100 kHz
Sweep 302.2 s (601 pts)

€e.CC %
-2€.LCcB

99% BANDWIDTH=18kHz_860MHz
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A Agilent 171621 Jun&, 168

Ref 147.1 dBuV Atten 10 dB
#Samp

Log

10

b
Y

AN
ey ,.«MMMW A

W1 S2
Center 8€8.975C NHz
#Res BW 1 kHz #HVEW 3 kHz
Cccupied Banawidth
18.1218 kl-z

Transrrit Frec Errer -86 728 -z
x cB Bancwicth 1€.813 k-z*

99% BANDWIDTH=18kHz_869MHz.

Test Setup Photos

99% BANDWIDTH TEST SET UP

Sweep 302.2 e (€01 pts)

Cecc BW % Pwr €C.CC%

M"M‘J "\f—mn"".'.(\ 1, -l’n"‘v‘ Jy\’r-

Span 100 kHz

xcB -2€CCcB
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Test Set up

The EUT is a RF amplifier. The manufacture 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 IAW RSS 131, 4.3.1 requirement.

Measured Pol =+ 43.3 dBm
Pmean=Pol+ 3dB=43.3+3 dBm =46.3dBm=42.6 W

Note: The over power protection circuit of the EUT was activated and shuts off the RF output at Pol of 43.3dBm
before the intermodulation achieved power level of -13dBm

Engineer Name: E. Wong

Test Equipment

Equipment Serial Cal Date Cal Due Asset
Spectrum Analyzer MY46186290 2/21/2009 2/21/2011 ANO02869
Cable 32022/2904K36TC 10/28/2009 10/28/2011 ANO03174
Test Data

F==131 Output Poveer

Ref Level 601 dBm ATTEN 20dB OFFSET: 50148
RES B 100.0kHz ID By 100.0kHz SWyP: 2 ddmsec
harker: S60.0MHzZ 43 255cBm

-0
852 853 854 BBh 856 857 058 BE5S 860 BE1 8EZ BE3 964 BES BEE 867 86D BEI 570 &A1
Frequency [MHz]

FCC30.210 Bandedge Flat
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Test Setup Photos

RF OUTPUT POWER TEST SET UP
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Test Set up
The EUT is placed on the wooden table. The RF Output port is connected to a load string. The Optical port is
connected to an Optical Converter. The Support optical converter receives the RF signal, converts the signal to

optic and sends it to the EUT. The EUT decodes the optical signal and generated a RF signal.

To measure the System RF gain, the reference was established at the input of the RF amplifier section, by- passing
the optical convertor. The manufacture declared gain is system RF gain.

The system RF gain is measured with a Network Analyzer.

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.

A ALiDmMe
Equipment Serial Cal Date Cal Due Asset
Network analyzer US37309342 07/27/10 07/27/12 C00024

RSS 131 Amplifier Gain and Bandwidth:
4.2 Passband Gain and Bandwidth

Support Sig gen EUT

RF amplifier

Support Pre Reference —_| |
amp

IDptical to RF output
converter
| . -
Support RF to H |:| P
Optical converter -
RF output

Optical Fiber
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Test Data

26 Jul 2010 20:15:53
CHZ S2q1{M 1 0g MAG 10 dBf REF 0 dB 10 : 60.791 dB

859. 260 000 WHz

&04B

| Vo
| \

304B

PRm 204B

N -

/‘ V U \\ 104BE

0dE

START §40.000 000 MHz STOP 880. 000 000 MHz

The internal control is adjusted to the nominal gain for which equipment certification is sought.
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26 Jul 2010 20:21:37
CHZ Sp1/M log MG 10 dBf REF 0 dB 30_: 40.104 dB
875.116 000 Mz
Wy, 38:OR1P
MAHKER| 3 —
87 5. 1 IF/MHZ \\
( \% 504B
ZF\ -204B BW=26MH= \ 404E
5048

20dB
PRm

N

//\/ \J U\\ 10dE

0dE

START ©40.000 000 MWHz STOP 880. 000 000 MHz

With the aid of a network analyzer, the 20 dB Bandwidth is measured.
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26 Jul 2010 20:26:37
CHZ 521f{M 1 0g MAG 10 dB} REF 0 dB 3@ : 39.753 dB

875.116 000 MWHZ

Wb, 3955RP°
SPAN

10 NH:z r N
( ‘% 40dB
|
|
|

304B

PRmM 204B

Iy [ AT
LU WL Ui
AT Ty

CENTER 860. 000 000 MWMHz SPAN 130. 000 D00 MHz

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 220dB 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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Test Setup Photos

AMPLIFIER GAIN AND BANDWIDTH TEST SET UP
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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. When conducted emissions testing was
performed, a 10 dB external attenuator was used with internal offset correction in the analyzer.

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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