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ADMINISTRATIVE INFORMATION

DATE OF TEST: September 15-26, 2008 DATE OF RECEIPT: September 15, 2008

REPRESENTATIVE: Charlotte Yu

MANUFACTURER: TEST LOCATION:
Powerwave Technologies, Inc. CKC Laboratories, Inc.
1801 E. St. Andrew Place 110 Olinda Place
Santa Ana, CA 92705 Brea, CA 92823

FREQUENCY RANGE TESTED: 9 kHz-20 GHz

TEST METHOD: FCC Part 24, RSS 131 Issue 2 (2003) and RSS GEN Issue 2

PURPOSE OF TEST: To perform the testing of the Nexus RT Digital Repeater, NP50B0-22311
with the requirements for FCC Part 24 and RSS 131 devices.

APPROVALS
QUALITY ASSURANCE: TEST PERSONNEL:
Steve Behm, Director of Engineering Services Eddie Wong, Senior EMC Engineer
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SUMMARY OF RESULTS

Test Specification Results
RF Power Output FCC 24.232(a) Pass

RSS 131 Issue 2 (2003) Section 6.2
Input Plots FCC 2.1049(1) Pass
Output Plots FCC 2.1049(1) Pass
Spurious Emissions at FCC 24.238(a) Pass
Antenna Terminal
Field Strength of Spurious | FCC 24.238(a) Pass
Radiation
Blockedge Pass
Intermodulation Pass
Out of Band Rejection Pass
99% Bandwidth RSS 133 Section 5.6 Pass
Passband Gain and RSS 131 Issue 2 (2003) Section 6.1 Pass
Bandwidth
Site File No. FCC 90473

RSS 131 IC 3172-A

CONDITIONS DURING TESTING
No modifications to the EUT were necessary during testing.
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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 Nexus RT Digital Repeater increases the coverage and capacity of existing wireless
networks. It simultaneously supports 3G and 4G communications protocols and multiple RF
carriers using advanced processing. The repeaters are designed to increase the coverage and
capacity of existing wireless networks for both indoor and outdoor use. GSM, EDGE and
WCDMA protocols can operate simultaneously on the same unit. Key features include support
for multiple GSM/EDGE carriers and WCDMA support in 850MHz and 1900MHz operating
bands. The Nexus RT Digital Repeater also provides feedback cancellation to effectively
increase antenna isolation and enable greater operating gain without oscillation. Remote control
and supervision is supported through either a direct IP connection or a wireless modem
supporting the Simple Network Management Protocol (SNMP).

The following model has been tested by CKC Laboratories: NP50B0-22311 (tested 1900 band
of the 1900/850 dual band with Modem)

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.

NPB0-11111 (1900 band without Modem)

NPB0-11311 (1900 band with Modem)

NP50B0-22111 (1900 band of the 1900/850 dual band without Modem)

EQUIPMENT UNDER TEST
Nexus RT Digital Repeater

Manuf: Powerwave Technologies, Inc.
Model: NP50B0-22311

Serial: NA

FCC ID: E675J500106

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

Laptop Ethernet Switch
Manuf: HP Manuf: Linksys
Model: HSTNNCI18C Model: SD205
Serial: CND63661JIC7 Serial: REF003600624
FCC ID: NA FCC ID: NA
ESG Powermeter

Manuf: Agilent Manuf: HP
Model: E4433B Model: E4419B
Serial: US40052191 Serial: MY40510694
FCC ID: NA FCC ID: NA
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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, GXW, FOW

FCC 2.1033 (c)(5) FREQUENCY RANGE
1820-1910MHz Uplink, 1930-1990MHz Downlink

FCC 2.1033 (c)(6) OPERATING POWER
0.63 watts

FCC 2.1033 (c)(7) MAXIMUM POWER RATING
100 watts peak

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, GSM, WCDMA
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FCC 2.1033(c)(14)/2.1046/24.232(a) - RE POWER OUTPUT

Test Equipment

Equipment Asset# | Manufacturer Model # Serial # Cal Date Cal Due
RF Power meter 02778 HP EPM-441A GB37170458 021508 021510
Power Sensor 02777 HP E4412A MY41499662 021508 021510

Test Setup Photos

Test Conditions

Base stations are limited to 1640 watts EIRP with antenna up to 300 meters HAAT In no case
may the peak output power of a base station transmitter exceed 100 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 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 24.232(a).

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 100 watts.
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The rack mount EUT is placed on the wooden table. For downlink configuration, 1900MHz
Donor antenna port is connected to remote ESG and 1900MHz Server antenna port is connected
to a remote power meter. For uplink configuration, 1900MHz Donor antenna port is connected
to remote Power meter and 1900MHz Server antenna port is connected to an ESG. The Ethernet
port: Local is connected to a remote support laptop ethernet port; WAN is connected to a remote

support ethernet switch. RF signal measured at the output antenna port

Test Data

Uplink EDGE, GSM, WCDMA

dBm Watts
1850MHz 28 0.63
1880MHz 28 0.63
1910MHz 28 0.63

Downlink EDGE, GSM, WCDMA

dBm Watts
1930MHz 28 0.63
1960MHz 28 0.63
1990MHz 28 0.63

Conclusion

As indicated above, each single channel does not exceed the 100 Watt peak power limit.
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RSS-131 SECTION 6.2 RF POWER OUTPUT

Test Equipment

Equipment Asset # | Manufacturer Model # Serial # Cal Date Cal Due
Spectrum Analyzer 02869 Agilent E4440A MY46186290 021207 021209
Hi-Freq 3’ 40 GHz 02945 Astrolab NA NA 091807 091809
cable

Test Conditions
4.3 Mean Output power.

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 rack mount EUT is placed on the wooden table. For downlink configuration, 1900MHz
Donor antenna port is connected to remote ESG and 1900MHz Server antenna port is connected
to a remote power meter. For uplink configuration, 1900MHz Donor antenna port is connected
to remote Power meter and 1900MHz Server antenna port is connected to an ESG. The Ethernet
port: Local is connected to a remote support laptop ethernet port; WAN is connected to a remote
support ethernet

The RF power of the EUT was measured at the antenna port in accordance with RSS 131, 4.3.1
requirement.

Test Setup Photos
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Test Plots

IC Power measurement_Uplink_POl=250Bm
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FCC 2.1033(c)(14)/2.1049(i)- INPUT PLOTS

Test Equipment

Equipment Asset # | Manufacturer Model # Serial # Cal Date Cal Due
Spectrum Analyzer 02869 Agilent E4440A MY46186290 021207 021209
36" 40GHz cable 02945 Strolab NA NA 091807 091809

Test Conditions

The rack mount EUT is placed on the wooden table. For downlink configuration, 1900MHz
Donor antenna port is connected to remote ESG and 1900MHz Server antenna port is connected
to a spectrum analyzer. For uplink configuration, 1900MHz Donor antenna port is connected to
spectrum analyzer and 1900MHz Server antenna port is connected to an ESG. The Ethernet
port: Local is connected to a remote support laptop ethernet port; WAN is connected to a remote

support ethernet switch.

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.

Uplink: 1850 to 1910MHz
Downlink: 1930 to 1990MHz

Uplink

Modulation: EDGE

TX =1850.5MHz, 1880MHz, 1909.5MHz
Power =28dBm = 0.63W

Downlink:

Modulation: EDGE

TX =1930.5MHz, 1960MHz, 1989.5MHz
Power = 28dBm = 0.63W
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Test Plots

INPUT PLOT DOWNLINK - EDGE 1930MHz
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INPUT PLOT DOWNLINK - EDGE 1960MHz
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INPUT PLOT DOWNLINK - GSM 1930MHz
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INPUT PLOT DOWNLINK - GSM 1990MHz
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INPUT PLOT DOWNLINK - WCDMA 1930MHz
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INPUT PLOT DOWNLINK - WCDMA 1960MHz
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INPUT PLOT UPLINK - EDGE 1850MHz
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INPUT PLOT UPLINK - EDGE 1910MHz
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INPUT PLOT UPLINK - GSM 1880MHz
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INPUT PLOT UPLINK - WCDMA 1850MHz
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INPUT PLOT UPLINK - WCDMA 1910MHz
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FCC 2.1033(c)(14)/2.1049(i)- OUTPUT PLOTS

Test Equipment

Equipment Asset # | Manufacturer Model # Serial # Cal Date Cal Due
Spectrum Analyzer 02869 Agilent E4440A MY46186290 021207 021209
36" 40GHz cable 02945 Strolab NA NA 091807 091809

Test Conditions

The rack mount EUT is placed on the wooden table. For downlink configuration, 1900MHz
Donor antenna port is connected to remote ESG and 1900MHz Server antenna port is connected
to a spectrum analyzer. For uplink configuration, 1900MHz Donor antenna port is connected to
spectrum analyzer and 1900MHz Server antenna port is connected to an ESG. The Ethernet
port: Local is connected to a remote support laptop ethernet port; WAN is connected to a remote

support ethernet switch.

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.

Uplink: 1850 to 1910MHz
Downlink: 1930 to 1990MHz

Uplink

Modulation: EDGE

TX =1850.5MHz, 1880MHz, 1909.5MHz
Power =28dBm = 0.63W

Downlink:

Modulation: EDGE

TX =1930.5MHz, 1960MHz, 1989.5MHz
Power = 28dBm = 0.63W
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Test Setup Photos

Test Plots

OUTPUT PLOT DOWNLINK - EDGE 1930MHz
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OUTPUT PLOT DOWNLINK - EDGE 1960MHz

Input vs Output plot_ EDGE_dowwnlink_output_1960MHz
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OUTPUT PLOT DOWNLINK - EDGE 1990MHz

Input s Cutput plot_EDGE_dovenlink_output_1990MHz
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OUTPUT PLOT DOWNLINK - GSM 1930MHz

Input ws Output plot_GEM_dowenlink_output_1930kHz
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OUTPUT PLOT DOWNLINK - GSM 1960MHz

Input s Output plot_GSM_downlink_output_1 960MHz
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OUTPUT PLOT DOWNLINK - GSM 1990MHz
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OUTPUT PLOT DOWNLINK - WCDMA 1930MHz
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OUTPUT PLOT DOWNLINK - WCDMA 1960MHz
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OUTPUT PLOT DOWNLINK - WCDMA 1960MHz
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OUTPUT PLOT UPLINK - EDGE 1850MHz

Input vws Cutput plot_EDGE_uplink _Cutput_1850mMHz
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OUTPUT PLOT UPLINK - EDGE 1880MHz

Input s Output plot_EDGE_uplink_output_1850MHz
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OUTPUT PLOT UPLINK - EDGE 1910MHz
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OUTPUT PLOT UPLINK - GSM 1850MHz
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OUTPUT PLOT UPLINK - GSM 1880MHz
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OUTPUT PLOT UPLINK - GSM 1910MHz
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OUTPUT PLOT UPLINK - WCDMA 1850MHz
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OUTPUT PLOT UPLINK - WCDMA 1910MHz
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FCC 2.1033(c)(14)/2.1051/24.238(a) - SPURIOUS EMISSIONS AT ANTENNA
TERMINAL

Test Setup Photos
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Limit line for Spurious Conducted Emission

Required Attenuation

43+10 Log P dB

Limit line (dBuV)

VdBuv

Attenuation

Limit line

V asuy - Attenuation

20Lo
& 1x10-

20(Log V - Log1x10™)
20Log V —20Logl x10~°
20Log V —20(-6)

20 Log V +120

43+10LogP
2

43+10L0gv—
R

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

V asuy - Attenuation

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

20 Log V+120-43-20 Log 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: CKC Laboratories, Inc. 110. N. Olinda Place. * Brea, CA 92821 « (714) 993-6112

Customer: Powerwave Technologies, Inc.

Specification: FCC 24.238 (a) Conducted Spurious Emission
Work Order #: 88230 Date: 9/15/2008
Test Type: Conducted Emissions Time: 15:06:43
Equipment: Nexus RT Digital Repeater Sequence#: 1
Manufacturer: Powerwave Technologies Tested By: E. Wong
Model: NP50B0-22311 110V 60Hz

S/N: NA

Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #
Spectrum Analyzer  MY46186290 02/12/2007 02/12/2009 02869
3'-40GHz cable NA 09/18/2007 09/18/2009 P02945
3.0 GHz HPF 1 03/25/2008 03/25/2010 02744
Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Nexus RT Digital Powerwave Technologies NP50B0-22311 NA
Repeater*

Support Devices:
Function Manufacturer Model # S/N
Laptop HP HSTNNCI18C CND63661JIC7
Ethernet Switch Linksys SD205 REF003600624
ESG Agilent E4433B US40052191
Powermeter HP E4419B MY40510694

Test Conditions / Notes:

FCC Part 24. The rack mount EUT is placed on the wooden table. For downlink configuration, 1900MHz Donor
antenna port is connected to remote ESG and 1900MHz Server antenna port is connected to a remote power meter.
For uplink configuration, 1900MHz Donor antenna port is connected to remote Power meter and 1900MHz Server
antenna port is connected to an ESG. The Ethernet port: Local is connected to a remote support laptop ethernet
port; WAN is connected to a remote support ethernet switch. All other ports are service ports hence unpopulated.
Operation in the 850MHz band is under consideration for this test. Uplink: 1850 to 1910MHz, Downlink: 1930 to
1990MHz. Uplink Modulation: EDGE, GSM, WCDMA. TX= 1850.5MHz, 1880MHz, 1909.5MHz. Power =
28dBm = 0.63W. Downlink Modulation: EDGE, GSM, WCDMA. TX=1930.5MHz, 1960MHz, 1989.5MHz.
Power = 28dBm = 0.63W. 23°C, 53% relative humidity. Frequency range of measurement = 9 kHz - 20 GHz.
Frequency 9 kHz - 150 kHz RBW=200 Hz, VBW=200 Hz; 150 kHz - 30MHz RBW=9 kHz, VBW=9 kHz; 30MHz
- 1000MHz RBW=120 kHz, VBW=120 kHz; 1000MHz - 20 GHz RBW=1MHz, VBW=1MHz. Note: No
emissions found, recorded data represents noise floor level.

Transducer Legend:

|T1=Hi Freq 40GHz 3ft CAB-ANP02945-091809 T2=HPF 3GHz-AN02744-032510 |
Measurement Data: Reading listed by margin. Test Lead: Antenna Port
# Freq Rdng T1 T2 Dist Corr Spec Margin  Polar
MHz dBuVv dB dB dB dB Table dBuV ~ dBuVv dB Ant
1 3869.600M 43.1 +0.7  +0.4 +0.0 442 94.0 -49.8  Anten
WCDMA DL
2 3704.480M 427  +0.7 405 +0.0 43.9 94.0 -50.1  Anten
GSM_UL
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3 3863.060M 42.7 +0.7 +0.4 +0.0 43.8 94.0 -50.2  Anten
GSM DL

4 3815.200M 423 +0.7 +0.5 +0.0 43.5 94.0 -50.5  Anten
WCDMA UL

5 3760.000M 422 +0.7 +0.5 +0.0 434 94.0 -50.6  Anten
GSM UL

6 3760.000M 41.9 +0.7 +0.5 +0.0 43.1 94.0 -50.9  Anten
WCDMA UL

7 3815.970M 41.5 +0.7 +0.5 +0.0 42.7 94.0 -51.3  Anten
GSM UL

8 3816.000M 414 +0.7 +0.5 +0.0 42.6 94.0 -51.4  Anten
EDGE UL

9 3759.960M 413 +0.7 +0.5 +0.0 42.5 94.0 -51.5  Anten
EDGE UL

10 3948.360M 414 +0.7 +0.4 +0.0 42.5 94.0 -51.5  Anten
GSM DL

11 3706.000M 41.2 +0.7 +0.5 +0.0 42.4 94.0 -51.6  Anten
WCDMA UL

12 3863.000M 40.9 +0.7 +0.4 +0.0 42.0 94.0 -52.0  Anten
EDGE DL

13 3973.850M 40.8 +0.7 +0.4 +0.0 41.9 94.0 -52.1  Anten
WCDMA DL

14 3920.000M 40.8 +0.7 +0.4 +0.0 41.9 94.0 -52.1  Anten
EDGE DL

15 3704.000M 40.5 +0.7 +0.5 +0.0 41.7 94.0 -52.3  Anten
EDGE UL

16 3919.920M 39.9 +0.7 +0.4 +0.0 41.0 94.0 -53.0  Anten
GSM DL

17 4069.000M 39.6 +0.7 +0.4 +0.0 40.7 94.0 -53.3  Anten
EDGE DL

18 3920.000M 37.7 +0.7 +0.4 +0.0 38.8 94.0 -55.2  Anten
WCDMA DL
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FCC 2.1033(c)(14)/2.105324.238(a)/ - FIELD STRENGTH OF SPURIOUS RADIATION

Test Setup Photos
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Test Data Sheets

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

Customer: Powerwave Technologies, Inc.
Specification: FCC 24.238 Radiated Spurious Emission
Work Order #: 88230 Date: 9/26/2008
Test Type: Radiated Scan Time: 11:27:45
Equipment: Nexus RT Digital Repeater Sequence#: 2
Manufacturer: Powerwave Technologies Tested By: E. Wong
Model: NP50B0-22311
S/N: NA
Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #
Spectrum Analyzer  MY46186290 02/12/2007 02/12/2009 02869
3.0 GHz HPF 1 03/25/2008 03/25/2010 02744
Loop Antenna 2014 06/16/2008 06/16/2010 00314
18-26.5 GHz Horn 3643A00027 11/27/2006 11/27/2008 02112
Antenna
Bilog Antenna 2451 01/21/2008 01/21/2010 01995
Pre amp to SA Cable Cable #10 05/16/2007 05/16/2009 P05050
Cable Cablel5 01/05/2007 01/05/2009 P05198
Pre Amp 1937A02548 05/02/2008 05/02/2010 00309
Horn Antenna 6246 06/06/2008 06/06/2010 00849
Microwave Pre-amp  3123A00281 07/28/2008 07/28/2010 00786
3'-40GHz cable NA 09/18/2007 09/18/2009 P02945
Heliax Antenna Cable P5565 09/04/2008 09/04/2010 P05565
Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Nexus RT Digital Powerwave Technologies NP50B0-22311 NA
Repeater*
Support Devices:
Function Manufacturer Model # S/N
Laptop HP HSTNNCI18C CND63661JIC7
Ethernet Switch Linksys SD205 REF003600624
ESG Agilent E4433B US40052191
Powermeter HP E4419B MY40510694

Test Conditions / Notes:

FCC part 24 (2007) The rack mount EUT is placed on the wooden table. For downlink configuration, 1900MHz
Donor antenna port is connected to remote ESG and 1900MHz Server antenna port is connected to a remote power
meter. For uplink configuration, 1900MHz Donor antenna port is connected to remote Power meter and 1900MHz
Server antenna port is connected to an ESG. The Ethernet port: Local is connected to a remote support laptop
ethernet port; WAN is connected to a remote support ethernet switch. All other ports are service ports hence
unpopulated. Operation in the 850MHz band is under consideration for this test. Uplink: 1850 to 1910MHz,
Downlink: 1930 to 1990MHz. Uplink Modulation: EDGE TX= 1850.5MHz, 1880MHz, 1909.5MHz. Power =
28dBm = 0.63W. Downlink Modulation: EDGE TX=1930.5MHz, 1960MHz, 1989.5MHz. Power = 28dBm =
0.63W. 23°C, 53% relative humidity. Frequency range of measurement = 9 kHz - 20 GHz. Frequency 9 kHz -
150 kHz RBW=200 Hz, VBW=200 Hz; 150 kHz - 30MHz RBW=9 kHz, VBW=9 kHz; 30MHz - 1000MHz
RBW=120 kHz, VBW=120 kHz; 1000MHz - 20 GHz RBW=1MHz, VBW=1MHz. Note: No emissions found,
recorded data represents noise floor level.
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Operating Frequency: Uplink 1850-1910MHz Downlink 1930-1990MHz

Channels:
Highest Measured Output Power: 27.99 ERP(dBm)= 0.63 ERP(Watts)
Distance: 3 meters
Limit: 43+10Log(P) 40.99 dBc
Freq. (MHz) Reference Level (dBm) | Antenna Polarity (H/V) dBc
3,976.00 -52.2 Vert 80.19
3,920.00 -53 Horiz 80.99
3,863.00 -55.9 Horiz 83.89
3,703.97 -55.5 Horiz 83.49
3,759.93 -55.2 Vert 83.19
3,816.37 -55.6 Horiz 83.59
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Equipment Asset # | Manufacturer Model # Serial # Cal Date Cal Due
Spectrum Analyzer 02869 Agilent E4440A MY46186290 021207 021209
36" 40GHz cable 02945 Strolab NA NA 091807 091809

Test Conditions

The rack mount EUT is placed on the wooden table. For downlink configuration, 1900MHz
Donor antenna port is connected to remote ESG and 1900MHz Server antenna port is connected
to a remote power meter. For uplink configuration, I900MHz Donor antenna port is connected
to remote Power meter and 1900MHz Server antenna port is connected to an ESG. The Ethernet
port: Local is connected to a remote support laptop ethernet port; WAN is connected to a remote
support ethernet switch. Blockedge plot is recorded with a spectrum analyzer at the Antenna port

of the device.

Uplink: 1850 to 1910MHz
Downlink: 1930 to 1990MHz

Uplink

Modulation: EDGE, GSM, WCDMA

TX=1850.5MHz, 1880MHz, 1909.5MHz

Power = 28dBm = 0.63W

Downlink:

Modulation: EDGE, GSM, WCDMA
TX=1930.5MHz, 1960MHz, 1989.5MHz
Power =28dBm = 0.63W
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Test Plots

BLOCKEDGE PLOT DOWNLINK - EDGE 1930MHz
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BLOCKEDGE PLOT DOWNLINK - EDGE 1990MHz
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BLOCKEDGE PLOT DOWNLINK - GSM 1930MHz
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dBp

140

Blockedge plot_GEM_dovwnlink_1990mMHz

Fef Level 13699 dBpY ATTEN10dB  OFFSET: 30dB
RES Eny: 1 .OkHz WID BV 1 0MHZ SWWP: 9 733msec
Marker: 1 989GHz 134 357dBpY

130
120

60

_—

50
1386

1988 1330 1992 1934 1996 1998 2000 2002 2004 2006
Frequency [tHz]

Part 24 Blockedge plot

Page 43 of 99
Report No.: FC08-094



_Wi"r-.-l.l.'l'll'lt| Tiwee F astasras

<K

BLOCKEDGE PLOT DOWNLINK - WCDMA 1930MHz

Blockedge plot_VWCDMA_dowenlink _1930MHz
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BLOCKEDGE PLOT DOWNLINK - WCDMA 1990MHz

Blockedge plot_WCDMA_dovenlink_1990MHz
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BLOCKEDGE PLOT UPLINK - EDGE 1850MHz

Blockedge plot_EDGE_uplink_1850MHz
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BLOCKEDGE PLOT UPLINK - EDGE 1910MHz

Blockedge plot_EDGE _uplink_1510MHz
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BLOCKEDGE PLOT UPLINK - GSM 1850MHz
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Blockedoe plot_ 530 _uplink_1550MHz
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BLOCKEDGE PLOT UPLINK - GSM 1908MHz
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BLOCKEDGE PLOT UPLINK - WCDMA 1850MHz
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INTERMODULATION

Test Equipment

[ Lo [ =g

Equipment Asset # | Manufacturer Model # Serial # Cal Date Cal Due
Spectrum Analyzer 02869 Agilent E4440A MY46186290 021207 021209
36" 40GHz cable 02945 Strolab NA NA 091807 091809

Test Conditions

The rack mount EUT is placed on the wooden table. For downlink configuration, 1900MHz
Donor antenna port is connected to remote ESG and 1900MHz Server antenna port is connected
to a remote power meter. For uplink configuration, I900MHz Donor antenna port is connected
to remote Power meter and 1900MHz Server antenna port is connected to an ESG. The Ethernet
port: Local is connected to a remote support laptop ethernet port; WAN is connected to a remote
support ethernet switch.

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.

Uplink: 1850 to 1910MHz
Downlink: 1930 to 1990MHz

Uplink

Modulation: EDGE, GSM, WCDMA

TX=1850.5MHz, 1880MHz, 1909.5MHz

Power = 28dBm = 0.63W

Downlink:

Modulation: EDGE, GSM, WCDMA
TX=1930.5MHz, 1960MHz, 1989.5MHz
Power = 28dBm = 0.63W
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Test Plots
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INTERMODULATION PLOT DOWNLINK - EDGE L2
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INTERMODULATION PLOT DOWNLINK - EDGE H1
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INTERMODULATION PLOT DOWNLINK - GSM L1
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INTERMODULATION PLOT DOWNLINK - GSM H1
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INTERMODULATION PLOT DOWNLINK - GSM H2
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INTERMODULATION PLOT DOWNLINK - WCDMA L1
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INTERMODULATION PLOT DOWNLINK - WCDMA H1
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INTERMODULATION PLOT UPLINK - EDGE L1
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INTERMODULATION PLOT UPLINK - EDGE L2
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INTERMODULATION PLOT UPLINK - EDGE H2
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INTERMODULATION PLOT UPLINK - GSM L2
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INTERMODULATION PLOT UPLINK - GSM H2
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INTERMODULATION PLOT UPLINK - WCDMA L1
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INTERMODULATION PLOT UPLINK - WCDMA L2
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OUT OF BAND REJECTION

Test Equipment

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

Network analyzer C00012 HP 8753E Us38432770 091208 091210

Test Conditions

The rack mount EUT is placed on the wooden table. For downlink configuration, 1900MHz
Donor antenna port is connected to remote ESG and 1900MHz Server antenna port is connected
to a remote power meter. For uplink configuration, 1900MHz Donor antenna port is connected
to remote Power meter and 1900MHz Server antenna port is connected to an ESG. The Ethernet
port: Local is connected to a remote support laptop ethernet port; WAN is connected to a remote
support ethernet switch.

Uplink: 1850 to 1910MHz
Downlink: 1930 to 1990MHz

The gain response is measured with a network analyzer in the uplink and down link direction.
The total operating band was split into three bands due to the internal programmable block filter.

Test Setup Photos
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RSS 131 Amplifier gain and Bandwidth:
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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.
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99% BANDWIDTH
Test Equipment
Equipment Asset # | Manufacturer Model # Serial # Cal Date Cal Due
Spectrum Analyzer 02869 Agilent E4440A MY46186290 021207 021209
36" 40GHz cable 02945 Strolab NA NA 091807 091809

Test Conditions

The rack mount EUT is placed on the wooden table. For downlink configuration, 1900MHz
Donor antenna port is connected to remote ESG and 1900MHz Server antenna port is connected
to a remote power meter. For uplink configuration, I900MHz Donor antenna port is connected
to remote Power meter and 1900MHz Server antenna port is connected to an ESG. The Ethernet
port: Local is connected to a remote support laptop ethernet port; WAN is connected to a remote
support ethernet switch.

The 99% BW is measured at the RF antenna port under investigation using the occupied
bandwidth measurement function of the spectrum analyzer.

Uplink: 1850 to 1910MHz
Downlink: 1930 to 1990MHz

Uplink

Modulation: EDGE, GSM, WCDMA

TX=1850.5MHz, 1880MHz, 1909.5MHz

Power = 28dBm = 0.63W

Downlink:

Modulation: EDGE, GSM, WCDMA
TX=1930.5MHz, 1960MHz, 1989.5MHz
Power = 28dBm = 0.63W
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99% BANDWIDTH DOWNLINK - EDGE 1930MHz 249kHz

#: Agilent 14:45:10 Sep 15, 2008
99% BW
#Atten 10 dB

Center 1.931 528 GHz
HRes BW (-6 dB) 30 kHz #VBW 300 kHz

Occupied Bandwidth
249.3422 kHz

Transmit Freq Error
® dB Bandwidth

Mkr1 1.931 528 GHz
125.020 dBpV

#Sweep 9.733 ms (1001 pts)

Occ BW % Pwr

99.00 %

99% BANDWIDTH DOWNLINK - EDGE 1960MHz 259kHz

2 Agilent 14:53:11 Sep 15, 2008

#Atten 10 dB

enter 1.960 000 GHz

Occupied Bandwidth
259.3996 kHz

Transmit Freq Error
% dB Bandwidth

#Res BW 30 kHz #VBW 300 kHz

Occ BW % Pwr
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99% BANDWIDTH DOWNLINK - EDGE 1990MHz 257kHz

#: Agilent 14:59:53 Sep 15, 2008 R T
99% BW
Ref 137 dBuv #Atten 10 dB

i i
L L t HL*-'\M.._:U
LYWL P pelp e
- v

i) o A )
M LA Ll VWY

#VBW 300 kHz Sweep 3.133 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
257.0813 kHz xdB  -26.00 dB

Transmit Freq Error 1.294 kHz
x dB Bandwidth 335.609 kHz

99% BANDWIDTH DOWNLINK - GSM 1930MHz 260kHz

% Agilenf 13:59:09 Sep 15, 2008 R T
99% BW
#Atten 10 dB

f." "
=/ L=
||‘ l]l
Y &
7

v
I
e
I (T
M

T
N &h?
g

¥ M"‘N’"
e -
vy ey WA ey

Av ,r1,.»"w-q'r-r.,¢fm“w"‘\-«f"\”""

Center 1.931 000 GHz Span 2 MH
i #VBW 300 kHz Sweep 6.533 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
260.0751 kHz 26.00 dB

Transmit Freq Error
B Bandwidth

Page 77 of 99
Report No.: FC08-094



<K

_W'l"-inrllﬁ(| mives Fastosras

B R PR O T PRI E =S, IS

99% BANDWIDTH DOWNLINK - GSM 1960MHz 263kHz

% Agilenf 14:23:35 Sep 15, 2008
99% BW
#Atten 10 dB

,
.«,..,.r\h..m'*‘wﬂﬁ

Myl P"I’\N [("Y“WTM'

#VBW 300 kHz

Occupied Bandwidth
263.2500 kHz

Transmit Freq Error -110.153
Occupied Bandwidth 325911 kHz*

\\"ﬂ-l ‘Jl.hl\r‘\-"\

AV Mo iy i

Span 2 MH
Sweep 6.533 ms (1001 pts)

Occ BW % Pwr
x dB

99% BANDWIDTH DOWNLINK - GSM 1990MHz 254kHz

# Agilent 14:35:38 Sep 15, 2008
99% BW
#Atten 10 dB

e 2

e
P fmn i st fop P vl

Center 1.988 490 GHz
H#Res BW 20 kHz #VBW 200 kHz

Occupied Bandwidth
254 .1651 kHz

Transmit Freq Error 10.887 kHz
x dB Bandwidth 325 461 kHz*

Sweep 14.6 ms (1001 pts)

Occ BW % Pwr 99.00 %
xdB -26.00 dB
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99% BANDWIDTH DOWNLINK - WCDMA 1930MHz 4.1MHz

99% BW

Center 1.933 95 GHz

Transmit Freq Error
X Bandwidth

% Agilenf 13:27:33 Sep 15, 2008 R T

#Atten 10 dB

e g M
b ?
g

Span 10 MH

#VBW 300 kHz Sweep 10.27 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr
41122 MHz

-145.936 kHz
4.610 MHz

.00 %
% dB -26.00 dB

99% BANDWIDTH DOWNLINK - WCDMA 1960MHz 4.1MHz

enter 1.960 00 GHz
#Res BW 30 kHz

Transmit Freq Error
% dB Bandwidth

#: Agilent 13:30:27 Sep 15, 2008 R T

#Atten 10 dB

At A A e o Wi A e
5

?.‘_

e LN PP

TR i

#VBW 300 kHz Sweep 10.27 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr
41116 MHz

-3.677 kHz
4.608 MHz

99.00 %
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99% BANDWIDTH DOWNLINK - WCDMA 1990MHz 4.1MHz

#: Agilent 13:47:51 Sep 15, 2008 R

#Atten 10 dB

A AN PAN et A efiring

’?fr“

I e

(PP P W et

enter 1.986 00 GHz
#Res BW 30 kHz #VBW 300 kHz

Occupied Bandwidth
4.0956 MHz

Transmit Freq Error 194.230 kHz
% dB Bandwidth 4.608 MHz

L4
Y

Span 10 MH
Sweep 10.27 ms (1001 pts)

Occ BW % Pwr 99.00 %

99% BANDWIDTH UPLINK - EDGE 1850MHz 257kHz

#: Agilent 10:43:29 Sep 15, 2008

#Atten 10 dB

puret "I
..,(-.N""'w
s A Wiad
W

#VBW 300 kHz

Occupied Bandwidth
257.2512 kHz

Transmit Freq Error
x dB Bandwidth

Sweep 3.133 ms (1001 pts)

Occ BW % Pwr 99.00 %
xdB -26.00 dB
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99% BANDWIDTH UPLINK - EDGE 1880MHz 259kHz

% Agilenf 10:36:58 Sep 15, 2008 R T

#Atten 10 dB

Center 1.880 005 GHz Span 3 MH
i #VBW 300 kHz Sweep 3.133 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
259.2319 kHz 26.00 dB

Transmit Freq Error
B Bandwidth

Center 1.908 000 GHz
HRe #VBW 300 kHz Sweep 3.133 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
256.2822 kHz xdB  -26.00 dB

Transmit Freq Error
x dB Bandwidth
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99% BANDWIDTH UPLINK - GSM 1850MHz 253kHz

% Agilenf 11:13:19 Sep 15, 2008 R T

99% BW Mkr1 1.852 000 GHz

#Atten 10 dB 124.585 dBuV

"
AWTEaY
e

iy

: 7
Sy J" HW""“’"‘-.,._,.\"‘“"’“
Center 1.852 000 GHz Span 3 MH
HRes BW (-6 dB) 30 kHz #VBW 300 kHz #Sweep 9.733 ms (1001 pts)

OCCUpied Ba ndW|dth Occ BW % Pwr 99.00 %
253.8437 kHz xdB -26.00 dB

Transmit Freq Error
B Bandwidth

99% BANDWIDTH UPLINK - GSM 1880MHz 253kHz

= Agilent 11:20:51 Sep 15, 2008 BT

v

Mkr1 1.880 000 GHz
#Atten 10 dB 126.084 dB.V

'™ J"r.

oty
A "\ o 7
Ll e |

.‘I_ Paad P

I;g_ﬁ\\; Jr"r't""—.,h'r.rf"“""“«

enter 1.880 000 GHz Span 3 MHz
#Res BW (-6 dB) 30 kHz #VBW 300 kHz #Sweep 9.733 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
253.6612 kHz xdB  -26.00 dB

Transmit Freq Error
x dB Bandwidth
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99% BANDWIDTH UPLINK - GSM 1910MHz 261kHz

# Agilent 11:27:33 Sep 15, 2008
99% BW

#Atten 10 dB

#VBW 300 kHz

Occupied Bandwidth
260.9740 kHz

Transmit Freq Error
x dB Bandwidth

Sweep 9.733 ms (1001 pts)

Occ BW % Pwr 99.00 %
xdB -26.00 dB

99% BANDWIDTH UPLINK - WCDMA 1850MHz 4.1MHz

# Agilent 11:48:17 Sep 15, 2008
99% BW
Ref 137 dBuv #Atten 10 dB

7

Center 1.853 15 GHz
HRe #VBW 300 kHz

Occupied Bandwidth
41277 MHz

Transmit Freq Error
x dB Bandwidth

T g PP P g A

\

e
II

Sweep 32.47 ms (1001 pts)

Occ BW % Pwr 99.00 %
xdB -26.00 dB
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99% BANDWIDTH UPLINK - WCDMA 1880MHz 4.1MHz

#: Agilent 12:58:13 Sep 15, 2008 R T

#Atten 10 dB

e A e st A,

- - M =
| e, = U Sy

enter 1.880 00 GHz Span 10 MHz]
#Res BW 30 kHz #VBW 300 kHz Sweep 10.27 ms (1001 pts)

Occupied Bandwidth 00 %
41072 MHz -26.00 dB

Transmit F Error
» dB Bandwidth

1

‘|
(e
J“’l’\*m:-f-.‘a}'&-}m\..{'.-\.

Span 10 MH

Center 1.906 85 GHz
i #VBW 300 kHz Sweep 10.27 ms (1001 pts)

Occupied Bandwidth Occ BW % Pwr
4.1052 MHz

Transmit Freq Error 138.940 kHz
Bandwidth 4.598 MHz
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PASSBAND GAIN AND BANDWIDTH

Test Equipment

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

Network analyzer C00012 HP 8753E Us38432770 091208 091210

Test Conditions

The rack mount EUT is placed on the wooden table. For downlink configuration, 1900MHz
Donor antenna port is connected to remote ESG and 1900MHz Server antenna port is connected
to a remote power meter. For uplink configuration, 1I900MHz Donor antenna port is connected
to remote Power meter and 1900MHz Server antenna port is connected to an ESG. The Ethernet
port: Local is connected to a remote support laptop ethernet port; WAN is connected to a remote
support ethernet switch

Uplink: 1850 to 1910MHz
Downlink: 1930 to 1990MHz

The gain response is measured with a network analyzer in the uplink and down link direction.
The total operating band was split into three bands due to the internal programmable block filter.

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.

Test Setup Photos
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Test Plots
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16 Sep 2008 10:30:1

1: 45.824 dB 1868.579 998 Mz

3

[CHZ S21/M LOG 10 dB/ REF 0 dB
|

r/—’““"“J\ Max gain = 45 4B

MA R KER 1
8 6

5791998 GHz=z

. |

Mo

i

Sl
- Nl

o mvAws

START 1 630.000 000 MHz

Uplink band 1

STOP 1 930.000 000 MHz

+50 dB

+404B

+304B

+20dB

+10dB

[ILE]
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16 Sep 2008 10:41: 47

[CHZ] 521{ M LOG 10 dB} REF 0 dB 1: 45.313 dB 1870.979 998 WMHz
wj‘dsﬂ +i0 dp
+40dE
MA RfK E R 1
1 8 70979998 GHz
+304B
+20 4B
+10dB
L, 0B
PRm
Smo

A A W/\} N AW L

TAR VYA i AV

START 1 §30.000 000 MHz

Uplink band 2

STOP 1 930.000 000 Mz
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16 Sep 2008 10:44: 42

[CHZ] 521! M LOG 10 dB} REF 0 dB 1: 44.089 dB 1 890.549 999 Mz
1l MaxgahLudB ' o
e
+40dE
MARKER]| 1
1 8900549949473 GHz \a0iE

+20dB

+10dB

0dB

PRm

Smo

%QA N KMAAW h
LW VY 1

START 1 830.000 000 WHz STOP 1 930.000 000 Miz

Uplink band 3

The internal control is adjusted to the nominal gain for which equipment certification is sought.
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16 Sep 2008 10:55:19

[CHZ] S21}/M LOG 10 dB} REF 0 dB 2:25.844 dB 1649.310 002 Mz

+50 4B
" /
04
MARKER]| 2
1. 849310p02 |[GHz
4 20dB dovn from Max gain BW = 612MHz I +3048
1649.3MHz
2048
+104B
L 0B
PRm
Smo

w . ff\w’\m UP/\M\/\ A A
, A v T

START 1 630.000 000 MHz STOP 1 930.000 000 MHz

Up link Split 1
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[CHZ S21/M LOG 10 dB{ REF 0 dB 2:25.626 dB__ 1910.540 000 Miz
ﬁ +40dE
MARKER]| 2
1L 91054 [GH=
| +30dE
k|
_20B dovmteam Max gan W = 612MHz /1m0
J +20dE
+10dB
4 04E
PRm
Smo
Av
16" N
1 Y AT .
WY L
START 1 830.000 000 Mz STOP 1 930.000 000 Mz
Uplink Split 3
With the aid of a network analyzer, the 20 dB Bandwidth is measured.
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[CHZ] S21/M LOG 10 dBf REF 0 dB

16 Sep 2008 11:04:29

2:14.751 dB

1649.310 002 Mz

2505 of 20dE dovm Erom e gainbe

S WE|E P r" ME

4%

.0

PRm

“" |

N g

START 1 730.000 000 MHz

Uplink split 1

STOP 2 030.000 000 MHz

+h0 4B

+404B

+30dE

+20dE

+10dB

[ILE]
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[CHZ] S21}/M LOG 10 dB} REF 0 dB 2:-39.306 dB 1 929.360 000 WHz

T T T T
26024 of 2048 dovn feon v gain BT +5l 4B

CHZ Markers a8

1]- 42.321|dB
1.94839 GHz
+30dE
+20dB
+104dE
<] 0dB
PRm
Smo

ff\/\ f A %&\ J ﬂ p./vk ﬁ/\/\l

TRV T

START 1 610.000 000 WHz STOP 2 110.000 000 Miz

Uplink split3

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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RSS 131 Amplifier gain and Bandwidth:

[CHZ S21/M LOG 10 dB} REF 0 dB

PHAm

Smo

_Wi"r-m-il'l'll'lt| Tiwee F astasras

16 Sep 2008 11:18: 01
1: 45.215 dB

1 947.560 000 MHz

Ma gamn =452
(_,_,,wv—«v«—l

MA RKER 1

N

A"

A

v
UVWA\%

WA
Ay

W

]

START 1 910.000 D00 MHz

Downlink split 1

STOPZ 0

10.000 D00 MHz

+50 4B

+40dB

+30dB

+20dk

+10dB

0de
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[CHZ S21/M LOG

10 dB} REF 0 dB

_Wi"r-m-il'l'll'lt| Tiwee F astasras

16 Sep 2008 11:20: 2%

1: 44.940 dB 1951.230 000 MHz

1

T I
IE—.HMEX gain =45
R

MA RKER 1

G H

PRm
Smo
Awvg
16
A g, | A1) v
A WVW V IR
START 1 910.000 000 Mz STOP 2 010.000 000 Mz
Downlink split 2

+5il B

+40dB

+304dB

+20dB

+10dB

(4B
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[CHZ S21/M LOG

10 dB} REF 0 dB
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16 Sep 2008 11:22:12
1: 43.323 dB 1971.120 000 WMHz

Tnax gam =43

1

L‘”““’“w

50 4B

MA RKER 1

+40dB

+304B

+20dB

+10dB

0dB

PRm
Smo
Awvg
16
f\ Mf”ﬂ'\n Aﬁ A A
A " WV
T START 1 910.000 000 Mz STOP 2 010.000 D00 Miz
Downlink split 3

The internal control is adjusted to the nominal gain for which equipment certification is sought.
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16 Sep 2008 11:27:01
[CH? S21{ M LOG 10 dB} REF 0 dB 2:26.122 dB 1 929,360 000 Mz 0 i
.
+404B
MARKER| 2
11 92 il 36 |GHz
| +30dB
——— (1B dovan teommee gan Bl = 61MHz p—
1929MHz
+20dB
+104B
A 0dE
PRm
Smo
Avg
K R
M A A ] ]
' /\N‘\/ \f L ¥ W
START 1 910.000 000 Mz STOP 2 010.000 000 Mz
Downlink split 1
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[CHZ S21/M LOG

10 dB} REF 0 dB

_Wi"r-m-il'l'll'lt| Tiwee F astasras

16 Sep 2008 1T1:24: 41
2: 25.996 dB 1990.610 000 MHz

ANRRRAN it

L | I
20dE dovn trom ma gam BT

=G1MHz

y 1390b{Hz

PRm
Smo
A
16 /\
p A h"f\,. 'r!\\. S A Y ry . L
AT i | vy
START 1 910.000 000 Miz STOP 2 010.000 D00 MHz
Downlink split 3

With the aid of a network analyzer, the 20 dB Bandwidth is measured.

+50 dB

+40dB

+3048

+20dB

+10de

0dB
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[CHZ S21/M LOG

10 dB{f

_Wi"r‘--u.rll‘q" Tiwee F astasras

REF 0 dB

16 Sep 2008 11:32: 05
2:8.5163 dB 1929.360 000 Mz

SR0%4 of 2038 dawm frarnma gam BT

Clmn

PRm

Smo

Awvg
N M

A,

1y N

A

A

/

UV

LN

\

START 1 810.000 000 Mz

Downlink split 1

STOP 2 110.000 000 MHz

+5l gB

+4(dB

+30dB

+20dB

+10dE

0de

Page 98 of 99

Report No.: FC08-094



16 Sep 2008 11:356:10
[CHZ] S21}/M LOG 10 dB} REF 0 dB 2:-39.306 dB 1 929.360 000 WHz

T T T T
26024 of 2048 dovn feon v gain BT +5l 4B

CHZ Markers a8

-42.321[dB
1.94839 GHz

-

+30dB

+20dB

+10dB

PRm

ff\/\ f A %&\ J ﬂ p./vk ﬁ/\/\l

TRV T

START 1 610.000 000 WHz STOP 2 110.000 000 Miz

Downlink split 3
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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