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DATE OF TEST: DATE OF RECEIPT:
October 14 - 19, 2009 October 1, 2009
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 24E, RSS-131 Issue 2 (2003) and RSS GEN Issue 2 (2007)

PURPOSE OF TEST:

Original Report: To demonstrate the compliance of the Repeater, RH300020/110 with the
requirements for FCC Part 24 and RSS-131 devices.

Addendum A: To change the model number to RH300020/211 with no new testing.

Addendum B: To add data for testing of the RH300020/100 with the requirements for FCC Part
24 and RSS-131.

Addendum C: To add additional model numbers with no new testing.

Addendum D: To add 15.107, 15.109 and 15.111 data with new testing.

Addendum E: To add verification testing data for new model numbers Nexus FT 1900+G
Repeater, RH330020/101 & RH330020/102 with the requirements for FCC Part 24E and RSS-
131 devices.

APPROVALS

Steve Behm, Director of Engineering Services

TEST PERSONNEL:

————

Eddie Wong, Senior EMC Engineer
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SITE FILE REGISTRATION NUMBERS

Location Japan Canada FCC
Brea A R-301, C-314 & T-266 3082D-1 90473
SUMMARY OF RESULTS
Test Specification/Method Results
RF Output Power FCC 24.232 (a) Pass
OBW Input/Output Power FCC 2.1049 () Pass
Spurious Emissons at Ant FCC 24.238 (a) Pass
Terminal
Field Strength of Spurious FCC 24.238 (a) Pass
Radiation
FCC Bandedge Pass
Intermodulation Pass
Out of Band Rejection Pass
99% Bandwidth RSS-131 Issue 2 (2003) Pass
Amplifier Gain and RSS-131Sec. 6.1 Issue 2 (2003) Pass
Bandwidth
Mean Output Power RSS-131 Sec. 6.3.1 Issue 2 (2003) Pass
CONDITIONS DURING TESTING
No modifications to the EUT were necessary during testing.
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EQUIPMENT UNDER TEST (EUT) DESCRIPTION

The following model has been tested by CKC Laboratories:
Nexus FT 1900+G Repeater, RH330020/101

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 FT 1900+G Repeater, RH330020/102

EQUIPMENT UNDER TEST

Nexus FT 1900+G Repeater

Manuf: Powerwave Technologies
Model: RH330020/101
Serial: NA

PERIPHERAL DEVICES

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

Power Meter Pre Amp

Manuf: Agilent Manuf:  Mini Circuit
Model: E4419B Model: ZHL-4240
Serial:  GB402019/12 Serial:  D040405
Optical Converter ESG

Manuf: Powerwave Manuf:  Agilent
Model: NA Model: E4438C
Serial: NA Serial: MY42082180
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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
GXW, G7W, FOW, DOW

FCC 2.1033(c)(5) FREQUENCY RANGE
1930 to 1995 MHz

FCC 2.1033(c)(6) OPERATING POWER
20 Watts

FCC 2.1033(c)(7) MAXIMUM POWER RATING
100 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
GSM, EDGE,CDMA2000, WDCMA, LTE
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MEASUREMENT UNCERTAINTIES

Uncertainty Value | Parameter
4.73 dB Radiated Emissions
3.34 dB 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.
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FCC 2.1033(c)(14)/2.1046/24.232 (a) - RF 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
Spectrum Analyzer 02672 Agilent E4446A US44300438 072308 072310
36" 37GHz cable 02945 Strolab NA NA 092109 092111
Test Set up

The EUT is an Optical to RF repeater. 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 100 watts.

The EUT is placed on the wooden table. The RF output port is connected to a load string. An optical in
port is connected to a support optical converter.

The 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 an RF signal. RF Output power is measured at the
antenna port of the EUT.

In addition, the Peak to Power Ratio (PAR) was measured with a spectrum analyzer with CCDF
function to meet the requirement for Amplifiers as required.

Conclusion: Each single channel does not exceed the 100 Watt peak power limit.
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Test Data
Tested By: E. Wong
GSM 1930.2MHz 1962.5MHz 1994.8MHz
20.0W 20.0W 20.0W
EDGE 1930.2MHz 1962.5MHz 1994.8MHz
20.0W 20.0W 20.0W
CDMA2000 1931.0MHz 1962.5MHz 1994.0MHz
20.0W 20.0W 20.0W
WCDMA 1932.5MHz 1962.5MHz 1992.5MHz
20.0W 20.0W 20.0W
LTE 1932.5MHz 1962.5MHz 1992.5MHz
20.0W 20.0W 20.0W

FCC 24.232 (b) RF POWER OUTPUT CDMAZ2000 1930MHz

e Agilent 112512 Cet 15, 2009 R

Average Fower
4C.11 cEm

37.82%

1C.C%
1.0%
C.1%
CC1%
C.CC1%
C.CCC1%
Pesk

C.CCC1%
CcB
Meas BW  1.CCOCCCCE M-z

T
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FCC 24.232 (b) RF POWER OUTPUT CDMA2000 1960MHz

3 Agllent 114222 Cot 1€, 2009 R T

1CCCC% Gaussian

Average Fower
4C.23 cEm (S

37.50%
’ 1C.0C%

1C.C%

1.C%
C1%
C.C1%
C.CC1%
C.CCC1%
Pezsk
C.CC1%

C.0CC1%
CcB
veas EW  1.CCOCCCCC M-z

FCC 24.232 (b) RF POWER OUTPUT CDMA2000 1995MHz

- Agilent 12:58.36 Cct 1€, 2009 R T

Average Fower 1CCCL% (Caussian

4129 cEm g

€%
! 1C.0C%

1C.C%

1.C%
C1%
CC1%
C.CC1%
C.CCC1%
Peak

CCCC1%
CcB
veas BW 1.CCCCCCCC M-z
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FCC 24.232 (b) RF POWER OUTPUT EDGE 1930MHz

2 Agllent 103224 Cot 15, 2009 R T
1CCCc% Gaussian

Average Fower
2S €4 cEm

3E.24%

1C.0C%

1CC%
1.C%
C.1%
CC1%
CCC1%
C.0CC1%
Peak

o
CCCC1% B

Veas BW 1C.CCCCCCC ki-z

FCC 24.232 (b) RF POWER OUTPUT EDGE 1960MHz

3 Agllent 104854 Cdt 1€ 2009 R T

Jﬁ\lelage Fower 1CCCC% (Caussian

3C.18 cEm %

36 CE%
’ 1C.0C%

1C.C%

1.0%
C1%
CC1%
C.CC1%
C.0CC1%
Peask

C.CC1%

o
C.CaC1% CcB

veas BW  1C.CCOCCCC ki-z
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FCC 24.232 (b) RF POWER OUTPUT EDGE 1990MHz
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& Agilenf 1CE7.42 Cct 1€, 2009
1CCCC%

Average Fower

27.84 cEm

HEW%
’ 10.00%

1C.C%
1.C%
C.1%
C.C1%
C.CC1%
C.COC1%
Peak
C.CC1%

C.CCC1%

(Caussian

CcB

1C.CCCCCCC k-2

R T

FCC 24.232 (b) RF POWER OUTPUT GSM 1930MHz

3¢ Agilent CS28C2 Cot 16, 2009

1CC.CC%
Mverage Fower &

31.C3 cEm

T EW%
’ 1C00%

1CC%
1C%
C1%
CC1%
C.CC1%
C.CCC1%
Peak
C.CC1%

C.0oC1%

(Caussian

=
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FCC 24.232 (b) RF POWER OUTPUT GSM 1962MHz
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3 Agilent 1CC45€ Cet 1, 2009

10C.CC%
Average Fower 2

3C.66 cEm
37.66%

1C.C%

1.0%
C1%
CC1%
C.CC1%
C.CCC1%
Peak

CC1%

CCC1%

CLCC1%

CcB

Caussian

Veas BW

1C.CCCCCCC k-2

B

FCC 24.232 (b) RF POWER OUTPUT GSM 1990MHz

3¢ Agilent 1C1S:28 Ct 1€, 2009

1CC.CC%
Average Fower 2

3C.76 cEm

37.82%

1C.0C%

1CC%

1.0%
C1%
C.C1%
C.CC1%
C.CCC1%
Peak

C.CC1%

C.CCC1%

C

B

Caussian

1C.COCCCCC ki-z

R
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FCC 24.232 (b) RF POWER OUTPUT LTE 1930MHz

3 Agllent 143551 Cet 1€, 2009 R T
1CC.CC%

‘Gaussian

Average Fower
4C.14 cEm

36.34%
’ 1C.00%

1CC%
1.0%

C.1%
CC1%
C.CC1%
C.CCC1%
Peak 1C.e2cB
C.CC1%

o
C.CCC1% )

lveas BW  E£.CCCCCCCC Mz

FCC 24.232 (b) RF POWER OUTPUT LTE 1962MHz

3 Agilent 141651 Ccl 15, 2009 R T

1CC.0C% o
Pverage Fower o Gaussian

4C.C2 cEm

26 EE%
2EEE% L%

1C.C% 3EEcB
1C% EECcB

C1% 845 cB
CC1% g7CcB
CCC1% 1C45 cB
C.CCC1%

Peak 1C4cB

C.0C1%

C.CCC1%
CcB
eas EW  £.CCOCCCCC Mz
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FCC 24.232 (b) RF POWER OUTPUT LTE 1995MHz

¥ Agilent 14333 Cot1£ 2009 R T
1CC.CC%

(Caussian

Average Fower
4C.31 cEm
KL%

1C.CC%

1CC%
1.C%
C1%
CC1%
CCC1%
C.CCC1%
Peak
C.0C1%

o
CCCC1% CB

veasBW  £.CCCCCCCCNVIZ

FCC 24.232 (b) RF POWER OUTPUT WCDMA 1930MHz

% Agilent 133017 Cet 18, 2009 R T

Pverace Fower 1CC.CC% st

4C.C9 cEm

£257%

1C.CC%

1C.C%
1.0%
C.1%
CC1%
C.CC1%
C.COC1%
Peak

Neas BW  E£.CCOCCCCC Mz

o
C.CCC1% CB
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FCC 24.232 (b) RF POWER OUTPUT WCDMA 1962MHz
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- Agilent 12451E Cct 15, 2009
1CC.LC% (Caussian

Pverage Fower
4C.17 cEm

£2.42%

1.0C%

1CC% C1C%
1.0%
C1%
CC1%
CC1%
C.CCC1%
Peak
C.CC1%

o {
CCCC1% )
veas BW  £.C0CCCCCC Mz

FCC 24.232 (b) RF POWER OUTPUT WCDMA 1995MHz

R T

3 Agllent 135818 Cot 15,2009

Pverage Fower 1CCCC% (Caussian

4C.22 cEm

£2.25%

1C.CC%

1CC%

1.0%
C.1%
CC1%
C.CC1%
C.CCC1%
Peak

CLCCC1%
CcB
Veas BW  E.CCCCCCCC Mz

R T
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FCC 2.1033(c)(14)/2.1049(i) OCCUPIED BANDWIDTH

Test Equipment

Equipment Asset# | Manufacturer |  Model # Serial # Cal Date | cal Due
Spectrum Analyzer 02672 Agilent E4446A US44300438 072308 072310
36" 37GHz cable 02945 Strolab NA NA 092100 092111
Test Set up

The EUT is placed on the wooden table. The RF output port is connected to a load string. An optical in
port is connected to a support optical converter.

The 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 an RF signal.

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.

Test Setup Photo
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Test Data
Tested By: E. Wong

CDMA2000 1930MHz INPUT

Fef Level 107 49 dBpy' ATTEW 20dB  OFFSET: 0.5dB
RES By 1 .0kHz %D B 1 .0kHz Sk 2. 411sec
hiarker: 1.932GHz 94 9457dBpY
Irput w5 Outpt Plot_ CDMAZN00_1930MHz_Input JPG
130
120
110
100
30
3
@ 80
=i
70
B0
50
40
30
19306 19308 19310 19312 15314 19316 19318 19320 19322 159324
Frequency [MHz]
CDMAZ2000 1962MHz INPUT
It ws Output Plot_COMAZO00_1962 SMHz_inpot
Fef Level 107 .49 dbpy' ATTEN 20dB  OFFSET: 0.508
RES B 1.0kHz %D B 1.0kHZ SWF 2411580
harker: 1. 962GHz 95 0357dBpY
130
120
110
100
a0
>
O a0
=
70
B0
50
40
30
19616 1361.8 159620 19622 19624 19626 19628 19630 19632 19634
Frequency [MHz]
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CDMA2000 1995MHz INPUT

dBpy

Irput v Output Plot_CDMA2000_19950Hz Inpat

Ref Level 10749 dBpY  ATTEM 2048 OFFSET: 0.50B
RES B 1.0kHz *ID BW: 1 .0kHz SWP: 2.411zec
Marker: 1 993GHz 97 2427dBpY

130

120

110

100

a0

a0

70

0

a0

40

19926 19928 19930 19932 19934 19936 19938 19940 19942 19944
Frequency [MHz]

CDMAZ2000 1930MHz OUTPUT

dBpY

It ve Cutput Plot_CDMA2000_1930MHz _Output

Fef Level 15699 dBpy ATTEN 20dB OFFSET: 40508
FE= B 1 0kHz WID By 1.0kHz SWP: 2.411sec
harker: 1.932GHz 124 451 dBpy

140

130

120

110

20

70

=]

19306 19308 19310 15312 19314 19316 1938 159320 19322 19324
Frequency [MHz]
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CDMAZ2000 1962MHz OUTPUT

Input s Output Plot_COMAZ000_1962MHz _Output
Fef Level 15699 dBpY  ATTEM 20dB  OFFSET: 40.:5dB
RES BWY: 1.0kHz WID BV 1.0kHz SWP: 2,411 sec
farker; 1.963GHz 124.156dBpY
140
130
120
110
1
& 100
=
90
aa
7
=]
19616 13618 13620 19622 19624 13626 19628 19630 19632 19634
Frequency [MHz]
CDMAZ2000 1995MHz OUTPUT
input = Output Plot_CDAZ000_1 995hHz_Output
Fef Level 156.99 dBpy ATTEM 2068 OFFSET: 40548
RES B 1 OkHz YID B 1 OkHz SWP: 2.411sec
farker: 1.994GHz 124 7990BY
140
130
120
110
1
i 100
30
a0
70
B0
19926 19928 19930 19932 159934 19936 19938 19940 19942 19944
Frequency [MHz]
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EDGE 1930MHz INPUT
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gt s Output Plot_EDGE_1930MHzZ _ingput

Marker: 1. 93GHz 103.915dBpY

Fef Level 107 49 dBpy  ATTEM 20 B OFFSET: 0.508
RES Bt 1.0kHz WID B 1.0kHz SWP: 1 206zec

120
100
a0
*
ey
T ED
40
20
]
13300 193071 13302 19303 13304 139305 13306 19307 13308 13309 19M.0
Frequency [MHz]
EDGE 1962MHz INPUT
Input s Output Plot_EDGE_1982MHz _input
Fef Level 107.49 dBpy ATTEM 20dB  OFFSET: 0.5dB
RES B 1 OkHz “IDEy: 1 .OkHz 5P 1.206zec
Marker: 1.962GHz 1035.534dBpY
120
100
a0
=
1
5 &0
40
20
1]
19620 13621 19622 19623 19624 19625 19626 13627 19628 19623 13630

Frequency [MHz]
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EDGE 1995MHz OUTPUT

Input ws Output Plot_EDGE_1995MHz _ingut
FefLevel 107 49 dBpy  ATTEM 20dB  OFFSET: 0.5dB
RES B 1.0kHz WD Bvy: 1 .OkHz SWP: 1 206sec
Marker: 1 994GHz 105 204dBpY
120
100
a0
=
g
= £l
an
20
1]
19340 19341 19342 193943 19344 19345 19346 19347 19348 19349 15950
Frequency [MHz]
EDGE 1930MHz OUTPUT
it s Cutput Plot_EDGE_1 930MHz_Output
Fef Level 15699 dBpyY  ATTEM 2008 OFFSET: 40508
FES B 1.0kHz WID By 1 .0kHz SWP: 1. 206sec
Marker: 1.93GHz 131 61dBpY
140
130
120
110
- 100
-1
un]
=
an
70
B0
50
1583001 19302 19302 19304 19305 19306 15307 158308 19309 1930
Frequency [MHz]
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EDGE 1960MHz OUTPUT
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B

140

130

120

1n

100

30

a0

70

&0

a0

Inpt e Output Pict_EDGE _1960MHZ_Output

tarker: 1 962GHz 130 96dBpY

Fef Level 15699 dBpy  ATTEM 20dB  OFFSET: 40.548
RE= B 1.0kHZ D By 1 .0kHZ SR 1 206zec

19621

19622 19623 19624 19625 19626
Frequency [MHz]

19627

19628
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GSM 1930MHz INPUT
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GSM 1995MHz INPUT
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GSM 1962MHz OUTPUT
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dBY
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LTE 1930MHz INPUT
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LTE 1995MHz INPUT
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WCDMA 1930 MHz INPUT
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WCDMA 1995 MHz INPUT
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WCDMA 1962 MHz OUTPUT

dBpy

130

120

110

100

a0

a0

70

60

a0

Input s Output Plot_YWCDMA_1962MHz_Output

Ref Level 15743 dBpY  ATTEN 20dB OFFSET: 40.5dB
RES Bt 1.0kHz ID By 1.0kHz SWP: 12057 sec
Marker: 1 963GHz 119.534dBpY

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967
Frequency [MHz]

WCDMA 1995 MHz OUTPUT

dBpY

Input ws Cutput Plot_WCDMA_19950Hz _Output

Fef Level 157 49 dBpy ATTEN 20dB OFFSET: 40.5dB
FES B 1.0kHz WID B 1.0kHz SWP: 12057 zec
harker: 1.992GHz 120.422dBpY

130

120

110

100

a0

a0

70

&0

a0

1938 15989 1990 1591 1992 1993 15994 1995 15998 1997
Frequency [MHz]

Page 33 of 85
Report No.: FC07-001E



FCC 2.1033(c)(14)/2.1051/ 24.238 (a) SPURIOUS EMISSIONS AT ANTENNA TERMINAL

Test Setup Photo
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Test Data

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

Customer: Powerwave Technologies, Inc.
Specification: Part 24 intermodulation Plot
Work Order #: 89952 Date: 10/15/2009
Test Type: Conducted Emissions Time: 15:47:56
Equipment: Nexus FT 1900+G Repeater Sequence#: 3
Manufacturer: Powerwave Technologies Tested By: E. Wong
Model: RH330020/101 110V 60Hz
S/N: NA
Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #
Spectrum Analyzer ~ US44300438 07/23/2008 07/23/2010 02672
3.0 GHz HPF 1 03/25/2008 03/25/2010 02744
3'-37GHz cable NA 09/21/2009 09/21/2011 P02945
Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Nexus FT 1900+G Powerwave Technologies RH330020/101 NA
Repeater™

Support Devices:

Function Manufacturer Model # S/N

Power Meter Agilent E4419B GB402019/12
Pre Amp Mini Circuit ZHL-4240 D040405
Optical Converter Powerwave NA NA

ESG Agilent E4438C MY42082180

Test Conditions / Notes:

The EUT is placed on the wooden table. The RF Output port is connected to a load string. Optical inport 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 an RF signal.

Operating range: 1930- 1995MHz.

Power = 43dBm=20 watt

Modulation: GSM

Freq =1930.5 MHz, 1962.5 MHz, 1994.5MHz

Modulation: EDGE

Freq = 1930.5 MHz, 1962.5 MHz, 1994.5MHz

Modulation: CDMA 2000

Freq= 1932.5MHz, 1962.5MHz, 1992.5MHz

Modulation: WCDMA

Freq=1932.75MHz, 1962.5MHz, 1992.25MHz

Modulation: LTE

Freq=1933.0 MHz, 1962.5MHz, 1992.0MHz

17 ° C, 89% Relative Humidity

Frequency range of measurement = 9 kHz- 20 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-20,000 MHz RBW=1 MHz, VBW=1 MHz.
No Emission was found.
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Limit line for Spurious Conducted Emission

Required Attenuation

43+10 Log P dB

Limit line (dBuV)

VaBuv

Attenuation

Limit line

V 4Buwv - Attenuation

20 Log

1x10°°

20(Log V—Log1x10™)
20LogV—20Loglx107°
20Log V —20(-6)
20LogV +120

43+10LogP
2

43+10L0gV—
R

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

V 4wy - Attenuation

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

20 Log V+120—-43-20Log V + 10Log R

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

94 dBuV  at any power level
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FCC 2.1033(c)(14)/2.1053/24.238 (a) FIELD STRENGTH OF SPURIOUS RADIATION

Test Setup Photos
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Test Data

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 #: 89952 Date: 10/14/2009
Test Type: Radiated Scan Time: 14:50:38
Equipment: Nexus FT 1900+G Repeater Sequence#: 1
Manufacturer: Powerwave Technologies Tested By: E. Wong
Model: RH330020/101
S/N: NA
Test Equipment:
Function S/N Calibration Date Cal Due Date Asset #
Spectrum Analyzer  US44300438 07/23/2008 07/23/2010 02672
Bilog Antenna 2451 01/21/2008 01/21/2010 01995
Pre amp to SA Cable Cable #10 04/16/2009 04/16/2011 P05050
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
2'-40GHz cable NA 09/21/2009 09/21/2011 P2948
Heliax Antenna Cable P5565 09/04/2008 09/04/2010 P05565
18-26GHz Horn 942126-003 11/12/2008 11/12/2010 01413
Loop Antenna 2014 06/16/2008 06/16/2010 00314
3.0 GHz HPF 1 03/25/2008 03/25/2010 02744
Equipment Under Test (* = EUT):
Function Manufacturer Model # S/N
Nexus FT 1900+G Powerwave Technologies RH330020/101 NA
Repeater*
Support Devices:
Function Manufacturer Model # S/N
Power Meter Agilent E4419B GB402019/12
Pre Amp Mini Circuit ZHIL-4240 D040405
Optical Converter Powerwave NA NA
ESG Agilent E4438C MY42082180

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.

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 an RF signal.

Operating range: 1930- 1995MHz

Power = 43dBm=20 watt

Modulation: EDGE

Freq = 1930.5 MHz, 1962.5 MHz, 1994.5MHz

Modulation: WCDMA

Freq=1932.75MHz, 1962.5MHz, 1992.25MHz

Modulation: LTE

Freq=1933.0 MHz, 1962.5MHz, 1992.0MH

17 ° C, 89% Relative Humidity

Frequency range of measurement = 9 kHz- 20 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-20,000 MHz RBW=1 MHz, VBW=1 MHz.
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Operating Frequency: 1930 MHz - 1995 MHz
Channels: Low, Mid and High

Highest Measured Output Power:
Distance:

43.01 ERP(dBm)=

3 meters

20 ERP(Waits)

Limit: 43+10Log(P) 56.01 dBc
Freq. (MHz) Reference Level (dBm) | Antenna Polarity (H/V) dBc
5,984.27 -37.8 Horiz 80.81
5,977.00 -39.1 Horiz 82.11
5,984.40 -40.9 Vert 83.91
7,720.15 -41.8 Horiz 84.81
7,719.85 -42.4 Vert 85.41
5,977.50 -44.3 Horiz 87.31
5,977.50 -44.8 Vert 87.81
5,790.12 -45.7 Vert 88.71
5,887.48 -45.9 Vert 88.91
7,850.13 -46.1 Horiz 89.11
5,887.60 -46.7 Horiz 89.71
5,790.17 -46.8 Horiz 89.81
7,730.50 -46.9 Horiz 89.91
7,730.00 -47.3 Horiz 90.31
7,855.00 -47.6 Horiz 90.61
7,730.00 -47.6 Vert 90.61
5,977.50 -A47.7 Vert 90.71
7,850.00 -47.7 Horiz 90.71
7,852.50 -47.8 Vert 90.81
7,850.02 -47.9 Vert 90.91
7,850.00 -48.3 Vert 91.31
7,979.20 -48.7 Vert 91.71
7,979.07 -48.8 Horiz 91.81
7,969.50 -49.2 Horiz 92.21
7,970.00 -49.2 Vert 92.21
5,887.50 -49.2 Horiz 92.21
7,970.00 -49.3 Vert 92.31
5,798.00 -49.6 Horiz 92.61
7,970.00 -49.7 Horiz 92.71
5,890.00 -50 Vert 93.01
5,887.50 -50.2 Vert 93.21
5,797.50 -50.6 Horiz 93.61
5,892.50 -50.7 Horiz 93.71
7,730.50 -51.1 Vert 94.11
5,798.00 -51.1 Vert 94.11
5,797.50 -51.2 Vert 94.21
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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 = 43+10 Log Pyat3 meter dB
Limit line (dBuV) = E 4w - Attenuation

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

Power Density (Isotropic)

Pt

2

Po =

4mr

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

Field Intensity E (V/m)

E =+/Ppx377
\/PtX377

2

E=
4mr

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

At3 meter,r=3m

10 Log P,=20 Log E (V/m)+ 20 Log 3 — 10 Log 30

10 Log P,=20 Log E (V/m) + 9.54 —14.77

10 Log P;=20 Log E (V/m)-5.23

Since 20 Log E (V/m) =20 Log E (uV/m) —120

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

10 Log P,=20 Log E (uV/m)-125.23

Limit line (dBuV) at 3 meter E 4guv — Attenuation

= E gguv - (43+10 Log Piat3meter )

= E auv -43-10Log Prat3 meter

= E 4wy -43 — (20 Log E (uV/m) —125.23)
= E 4By - 43-20Log E (uV/m)+ 125.23

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

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

= E-apuv - Eapuy T 82.23

Radiated Emission limit 3 meter = 82.23 dBuV at any power level measured in dBuV
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FCC BANDEDGE

Test Equipment

Equipment Asset# | Manufacturer |  Model # Serial # Cal Date | cal Due
Spectrum Analyzer 02672 Agilent E4446A US44300438 072308 072310
36" 37GHz cable 02945 Strolab NA NA 092100 092111

Test Set up

The EUT is placed on the wooden table. The RF output port is connected to a load string. An optical in

port is connected to a support optical converter.

The 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 an RF signal.

Blockedge plot is recorded with a spectrum analyzer at the Antenna port of the device.

Two plots are presented, one at the standard RBW =1 MHz, the other with RBW=100kHz.

Lowered resolution bandwidth was employed to demonstrate bandedge compliance within two standard
bandwidth away from the bandedge. The difference in emission amplitude as a result of lowered RBW

used was measured and compensated for.

Test Setup Photo
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Test Data
Tested By: E. Wong

FCC BANDEDGE CDMAZ2000 1930 MHz RBW = 1MHz

Bandedge plot_COMAZ000_1930mMHz_REWV=1MHz

Ref Level 156.99 dBpy ATTEM 20dB OFFSET: 40.508
RES By 1.00Hz ID BV 1.00Hz SWP: 1.0mgec
Marker: 1.931GHz 149 368dBpY
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Frequency [MHz]

= Part 24 Block Edge Plat

FCC BANDEDGE CDMAZ2000 1930 MHz BW CORRECTED

Bandedge plot_COMAZO00_1350MHz_BWY corrected

Fef Level 156.99 dBpyY  ATTEW 20dB  OFFSET: 51.5cB
FES B A00.0kHz %ID B 100.0kHz SWWP: 2 44msec
tarker: 1.93GHz 90.6427dBpY
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70
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Part 24 Block Edge Plot
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FCC BANDEDGE CDMAZ2000 1995 MHz RBW = 1MHz
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160
150

Bandedge plot_CDA2000_1995MHz _REVY=1MHz.

Ref Lewel 156.99 dBpY  ATTEM 20dB OFFSET: 40548
RES B 1 OMHz WID By 1 .0MHz SWE: 1.0mzec
Marker: 1.993GHz 149 B4dBpY
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Part 24 Block Edge Plot

FCC BANDEDGE CDMAZ2000 1930 MHz BW CORRECTED

dBpy
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70

Bandedge plot_COMA2000_1995MHz_BWY corrected

Fef Level 156.99 cBuy  ATTEN 20 B OFFSET: 50.7dB
FES B 100.0kHz *ID BV 100 0kHz SwP: 2 44msec
Marker: 1.995GHz §5.0257dBpY
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Part 24 Block Edge Plot
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FCC BANDEDGE EDGE 1930 MHz RBW = 1MHz

Bandedge plot_EDGE_1930MHz_REW=1MHZ

Ref Level 156.99 dByy ATTEM 20dB OFFSET: 40.50B
RES By 1.00MHz WID EWY: 1 .0MHzZ S0P 1.0mzec
tarker: 1.93GHz 148.394cBpY
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Part 24 Block. Edge Flat

FCC BANDEDGE EDGE 1930 MHz BW CORRECTED

dBpY

Bandedge plot_EDGE_1930MHz _BMWY corrected

Fef Level 136.99 dBpyY ATTEM 20 B  OFFSET: 41.9dB
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tarker: 1.931GHz 148.172dBpY
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FCC BANDEDGE EDGE 1995 MHz RBW = 1MHz

Bancecye plot_EDGE_1995MHz _REW=1MHz PG

Fef Level 156.99 By ATTEM 20dB  OFFSET: 40.508
FES B 1.0MHz D BV 1 .OMHZ SR 1 .0mzec
tarker: 1.995GHz 145 749dBpY
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Part 24 Black Edae Plat

FCC BANDEDGE EDGE 1995 MHz BW CORRECTED

Bandedge plot_EDGE_1995MHz_BW corrected JPG

Fef Level 156.99 dBpY  ATTEM 2008 OFFSET: 42.60B
FES B 100.0kHz WID B 100.0kHz SWP: 2 44meec
Marker: 1.995GHz 145 .01 dBpY
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FCC BANDEDGE GSM 1930 MHz RBW = 1MHz

Bandedye plot_G5M_1930MHz_REW=1MHz

Ref Level 156.99 dByy ATTEM 20 dB OFFSET: 40.50B
RES By 1.00MHz ID B 1.0MHzZ S0P 1.0mzec
hiarker: 1.93GHz 145.628dBuY
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Frequency [MHz]

Part 24 Block. Edge Plat

FCC BANDEDGE GSM 1930 MHz BW CORRECTED

Bandedoe plot_GSM_1930MHz_BVYY corrected

Fef Level 156.99 By ATTEM 20dB  OFFSET: 43.1dB
FES B 100.0kHz D BW: 100.0kHz SwP: 3 84msec
Marker: 1.931GHz 148 823dBpY
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FCC BANDEDGE GSM 1995 MHz RBW = 1MHz

Bandedge plot_ G5k _1335MHz_REW=1MHz

Fef Level 156.99 By ATTEM 20dB  OFFSET: 40.508
FES Bt 1.0MHz D Bvy: 1 OhiHz SWWP: 1 Omszec
tarker: 1 994GHz 145 S89dBpY
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Part 24 Block Edge Plot

FCC BANDEDGE GSM 1995MHz BW CORRECTED

Bandedge plot_GSM_1995MHz_BVY corrected

Fef Level 156.99 By ATTEM 20dB  OFFSET: 42.5dB
RES B 100.0kHz D B 100.0kHZ SwP: 2 d4msec
tdarker: 1. 994GHz 149 361 dBpY
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FCC BANDEDGE LTE 1930 MHz RBW = 1MHz

dBpy

Bandedge plot_LTE_1930MHz_REW=1hHz

Fef Level 157 49 cdBpy  ATTEN 20dB  OFFSET: 40.508
FES B 1 .OMHz ID B 1 OHZ 5P 1 Omsec
hiarker: 1. 934GHz 143 534dBpY
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——— Part 24 Block Edqge Plot

FCC BANDEDGE LTE 1930 MHz BW CORRECTED

dBpY

Bandedge plot_LTE_1930MHz_BvY corrected

Fef Level 157 48 dBpy  ATTEN 2008 OFFSET: 52.5cB
FES B 100.0kHz WD B 100.0kHz SWP: 2 44msec
Marker: 1.934GHz 143 57 2dBpY
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FCC BANDEDGE LTE 1995 MHz RBW = 1MHz

Eisncedye plot_LTE_1995MHz _REW=1MHz

Ref Level 157 .49 cBpy ATTEM 20 dB OFFSET: 40.50B
RES B 1 O0WHz WID B 1 OMHzZ S0P 1 Omzec
hdarker: 1.992GHz 143 435dBpY
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Part 24 Block Edge Plot

FCC BANDEDGE LTE 1995 MHz BW CORRECTED

dBpY

Bandedge plot_LTE_1995MHz_BWvY corrected
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FES B 100.0kHz WID B 1 .0MHZ SV 1 S8meec
farker: 1.992GHz 143 612dBpY
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FCC BANDEDGE WCDMA 1930 MHz RBW = 1MHz

Bandedge plot_WCDMA_1930MHz_REWY=1MHz

Ref Level 156.99 By ATTEM 20dB  OFFSET: 40508
RES By 1.0MHz WID BW. 1.0MHz SWP: 1.0msec
tarker: 1.932GHz 144.032dBpY
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FCC BANDEDGE WCDMA 1930 MHz BW CORRECTED

Bandedye plot_WCDMA_1330MHz _BWY corrected
FeflLevel 15699 dBpY  ATTEM 20dB  CFFSET: S3dB
RES B: 100.0kHzZ YID BWY: 100.0kHZ SWP: 1 .24mzec
hiarker: 1.932GHz 143.969dBpY
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FCC BANDEDGE WCDMA 1995 MHz RBW = 1MHz

Bancdedge plot_WCDA,_1395MHz_REW=1MHz

Fef Level 157 49 dBpYY ATTEM 208 OFFSET: 40508
RES BV 1 OMHz WID B 1.0MHz S0P 1 Omszec
fdarker: 1.993GHz 143.554cBpY
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FCC BANDEDGE WCDMA 1995 MHz BW CORRECTED

Bandedge plot_WCDkA_1995MHZ_B\WY corrected

Ref Level 157 49 dBpY  ATTEM 20dB  OFFSET: 54.11dB
RES Bt 100.0kHz WID B 100.0kHz SwWP: 1 24msec
Marker: 1 993GHz 144 528dBpY
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FCC INTERMODULATION

Test Equipment

Equipment Asset # | Manufacturer Model # Serial # Cal Date | cal Due
Spectrum Analyzer 02672 Agilent E4446A US44300438 072308 072310
36" 37GHz cable 02945 Strolab NA NA 092109 092111
Test Set up

The EUT is placed on the wooden table. The RF output port is connected to a load string. An optical in
port is connected to a support optical converter.

The 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 an RF signal.

Two modulated signal from the support ESG are injected into the device and the intermodulation
product is measured at the RF antenna port under investigation.

Two plots per modulation were captured, with the second plot expanded to demonstrate detailed

intermodulation product. For detection purposes, reduced RBW was employed when necessary to detect
any intermodulation product.

Test Setup Photo
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Test Data
Tested By: E. Wong

INTERMODULATION CDMA2000 LOW CHANNEL 1

150

Irtermocdulstion plot_COMAZO00_L_1

Fef Level 147 49 dBpY  ATTEW 20dB OFFSET: 40508
RES Bt 1.0mHz WD BV 1.0MHZ SWE: 1 .0msec
tdarker: 1. 934GHz 141 498dBpY
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Part 24 intermadulation Flot

INTERMODULATION CDMA2000 HIGH CHANNEL 1
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INTERMODULATION CDMA2000 LOW CHANNEL 2

dBpY

Intermodulation plot_COMAZO00_L_2

Fef Level 147 49 dBpy ATTEM 2008 OFFSET: 40.508
RES EWY: 300.0kHz VID B 1.0MHz SWP: 2.1 2msec
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Part 24 intermaodulation Plot

INTERMODULATION CDMA2000 HIGH CHANNEL 2

dBpY
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Intermodulstion plot_COMAZ000_H_2
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INTERMODULATION EDGE LOW CHANNEL 1

Intermadulation plot_EDGE_L_1

Ref Level 147 49 By ATTEN10dB  OFFSET: 40.5dB
RES BV 1.0MHz %ID BV 1 OMHZ SWP: 1.0msec
Marker; 1.932GHz 143 .945dBpy
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Part 24 intermodulation Plok

INTERMODULATION EDGE HIGH CHANNEL 1

Irtermodulation plot_EDGE_H_1

Ref Level 147 49 dBpY ATTEM10dB  OFFSET: 40508
RE= B 1.0MHz WID BV 1.0MHZ SWWP: 1 Omsec
Marker: 1.99GHz 142 7960B0Y
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INTERMODULATION EDGE LOW CHANNEL 2

B

Intermodulstion plot_EDGE_L_2

Fef Level 147,49 dBpY  ATTEM10dB  OFFSET: 40548
RES Bt 1 .0MHz %ID Ef 1.0MHz SWP: 1 Omsec
farker: 1.932GHz 144 695dBpY
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Part 24 intermadulation Plat

INTERMODULATION EDGE HIGH CHANNEL 2

dBp

Intermodulstion plot_EDGE_H_2

Fef Level 147 .49 dBpy ATTEM10dE  OFFSET: 40.3dB
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Marker: 1 99GHz 143.753dBpY
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Part 24 intermodulation Plot
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INTERMODULATION GSM LOW CHANNEL 1

dBpy

Intermodulation plot_GSk_L_1

RefLevel 147 43 dBpy ATTEN10dB  OFFSET: 40.508
RES Bv: 1 .0MHzZ WID B 1.0MHz SWP: 1 Omzec
Marker: 1. 936GHz 144 859dBpY
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Part 24 intermodulation Flot

INTERMODULATION GSM HIGH CHANNEL 1

By

Irtermocdulation plot_GSk_H_1

FeflLevel 147 43 dBpy ATTEN10dB  OFFSET: 40.548
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INTERMODULATION GSM LOW CHANNEL 2

Irtermodulation plot_GSM_L_2

Ref Level 147 .49 dBpy ATTEN10dB  OFFSET: 40.50B
RES By 1.00MHz ID B 1.0MHzZ S0P 1.0mzec
biarker: 1.932GHz 144 SdBpY
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INTERMODULATION GSM HIGHCHANNEL 2
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INTERMODULATION LTE LOW CHANNEL 1

dBp

140

130

120

na

100

30

80

70

Irtermaodulation plot_LTE_L 1

Ref Level 157 .49 dBuy ATTEM 20dB OFFSET: 40.5:8

RES BW: 1.0MHz WID BWY. 1.0kHz SWP: 339.58msec
harker: 1.941GHz 138.079dBRY
1800 1900 2000 2100 2200

Frequency [MHz]

Part 24 intermadulation Plot

INTERMODULATION LTE HIGH CHANNEL 1
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INTERMODULATION LTE LOW CHANNEL 2

dBp
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Intermodulation plot_LTE_L_2
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INTERMODULATION WDCMA LOW CHANNEL 1

180

Intermodulation plot_WCDMA_L 1

Fef Level 147 49 dBpy  ATTEM 20dB  OFFSET: 40.5dB
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INTERMODULATION WDCMA HIGH CHANNEL 1

Irtermodulation plot_WCDMA_H_1
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INTERMODULATION WDCMA LOW CHANNEL 2

dBp

Iritermoculstion plot_WeDms L2
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INTERMODULATION WDCMA HIGH CHANNEL 2
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FCC OUT OF BAND REJECTION

Test Equipment

Equipment Asset# | Manufacturer | Model # Serial # Cal Date | cal Due
Network analyzer C00012 HP 8753E Us38432770 091208 091210
OUT OF BAND REJECTION
Test Set up

Support Sig gen EUT
RF amplifier

Support Pre
amp

Suppart RF to
Optical corverter

Reference —_

Ciptical Fiber

\+

Diptical to RF
converter

E.—

i

-

RF output

output

The EUT is placed on the wooden table. The RF output port is connected to a load string. An optical
port is connected to a 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 manufacturer declared gain is system RF gain.

The system RF gain is measured with a Network Analyzer.
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Test Setup Photo
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Test Data
Tested By E. Wong

MEASURED GAIN = OUTPUT - REFERENCE (DB)

16 Oct 2009 09:54:13
CHE s21/MLOG  10.01 d§ REF 0 dB 1: 58241 dB 1 952907 263 M=

Max gain = 54,24

60dB
[T ——

- B
| L.
|
. \ .
L
| L

M

CENTEH1 962531 268 M1z SPAN 131.477 552 Mz

The internal control is adjusted to the nominal gain for which equipment certification is sought.
Maximum measured gain = 58.2 dB
With the aid of a Vector Network analyzer, the Out of band rejection ratio of the device was measured.

The manufacturer declares: 1930 to 1995 MHz is actually the operating frequency of the product. The
nominal bandwidth of the product is about 80 MHz, which is greater than 77.4MHz. Our product meets
the requirement that The 20 dB bandwidth shall not exceed the nominal bandwidth that is stated by the
manufacturer.
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OUT OF BAND REJECTION PLOT (WIDE SPAN)

16 Oct 2009 10:10: 24

CH2 S21}MLOG 10.01 dBf FEF 0 dB 2: 36.976 dB 2 001.935 085 M=
CH2 Whar kers
SPAN 1: 36.986 dB
3f96. 428H6 MH=z GDdBngdggGHz

i

f 10dB

i0dB

Phm 20dB
\ 1ndB

\ =1 IdB

i Wit

CENTEH 1T 962531 268 Mz SPAN 396.142 856

=
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RSS-131 99% BANDWIDTH

Test Equipment

Equipment Asset # | Manufacturer Model # Serial # Cal Date | cal Due
Spectrum Analyzer 02672 Agilent E4446A US44300438 072308 072310
36" 37GHz cable 02945 Strolab NA NA 092100 092111
Test Set up

The EUT is placed on the wooden table. The RF output port is connected to a load string. An optical in
port is connected to a support optical converter.

The 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 an RF signal.

99% BW waveform is recorded with a spectrum analyzer at the Antenna port of the device.
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Test Data
Tested By: E. Wong
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M A R R T G,

[ Lo [ =g

RSS131 99% BANDWIDTH= 1.24MHz CDMA 2000 1930 MHz

& Agilent 112202 Cel 1€, 2009

#Atten 20 dB

g e

W1 S2
Center 1.31 S0C Ghz
H#Res BW 30 kHz
Cecupied Bandwidth
1.2442 NHz

#VEW 300 kHz

3112 kz
1344 Ni-2*

Transrrit Frec Errer
xcB Bancwicth

;lwwm O
y

R T

H

\

|

\
\
AR Wy

Span 3 MHz
Sweep S.7€ s (€01 pts)
€ECC%
-26.0CcB

Cec BW % Pwr
xcB

RSS131 99% BANDWIDTH= 1.26MHz CDMA 2000 1962 MHz

# Agilent 11:46:1€ Ccl 1€ 2009

#Atten 20 dB

#VEW 300 kHz

Cccupied Bandwidth
1.2610 VHz

194857 Fz
1.367 M-z~

Transrrit Frec Errer
xcB Bancwicth

QM AN i A PN A

RN

\f

\
\

YA i i
Span 3 MHz
Sweep 8.76 s (€01 pts)

€ECC%
-26.0CcB

Cec BW % Pwr
xcB
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RSS131 99% BANDWIDTH= 1.26MHz CDMA 2000 1995 MHz

% Agilent 125622 Ccl 1€ 2009 R T

#Atten 20 dB

?mﬁw-np“-ﬂ“‘ '\wwmh-"%mﬁ,twmw,mﬁ?

y \
k!
> \ &
| \
P uwmru’rwj \ :

|1_ng T i L.V\WM WMW‘M.#NF.;
W1 S2

Center 1.993 50C CHz Span 3 MHz

H#iRes BW 30 kHz #VEW 300 kHz Sweep 8.7€ rrs (601 pts)

Cecupied Bandwidth Cec BW % Fr cecc%
10 1.2587 NHz xcB  2E(CcB

Transrrit Frec Errer 1637 kiz
»cB Bancwicth 1.4CC M2~

RSS131 99% BANDWIDTH= 246.4kHz EDGE 1930 MHz

3 Agilent 103507 Cet 15,2009 BB

#Atten 20 dB

LgAv W
10 ‘ W i
b Szww\m,m"n-vv)kw‘MW{*M-%:-"’W"‘M!M‘" “MqMManm.}wwumm'rvw'mv

Center 1.830 505 GHz Span 3 NHz
#Res BW 30 kHz #VEW 300 kHz Sweep S.7€ s (€01 pts)

Cccupied Bandwidth Cec BW % Far €%

246 4288 kHz xB  -260CcB

Transrrit Frec Errcr -
»cB Barowicth 3CE.EZE k"
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RSS131 99% BANDWIDTH= 257.4kHz EDGE 1962MHz

3 Agilent 1047:28 Cot 18, 2009

#Atten 20 dB

N
\1!:,1 szMMWW‘WWJ‘W*f\'.nmm.-.m.mv

Center 1,962 $17 Gz
#iRes BW\ 30 kHz #VEW 300 kHz
Cccupied Bandwidth
297.408C kHz

Transrrit Frec Errer -12.CCC Kz
xcB Banowicth BZ1E13 k2"

R T

Span 3 MHz
Sweep S.76 s (601 pts)

Cec BW % Fwr CECC%
xcB -2€(CcB

RSS131 99% BANDWIDTH= 247.5kHz EDGE 1995 MHz

3 Agllent 1C:E&4S Cet 18, 2009

#Atten 20 dB

10 m
Wi S2 Whp JMW%M'WW,%U‘«H"M,,N& \Wi "“"Nj

Center 1.884 502 GHz
#iRes BW 30 kHz #VEW 300 kHz
Cccupied Bandwicth
2473302 kHz

Transrrit Frec Errer 2164 k=
x CB Bancwicth 3C4 €€ ki-z*

A
‘*‘mwwmm,quww«w.rmr :
Span 3 MHz
Sweep 8.7€ s (€01 pts)

R T

Cec BW % Fwr CC.C%
xcB -ZECCcB
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RSS131 99% BANDWIDTH= 267.4kHz GSM 1930 MHz

% Agilent CS11:52 Col 1, 2009 R T
Mkr1 1.83C 20C CHz
#iAtten 20 dB 33.844dBmr

oy
b | sy S Ay 7 \“.‘-f'“ﬂn PR A
Wi 2 W VA Wi W R ¥ W_ =
Center 1.830 2CC Chz SpanZ NHz
#Res BW 30 kHz #VEW 30C kHz Sweep 6.52 s (601 pts)
Cccupied Bandwidth Cec BW % Fur SS0C%

2674038 kkz xcB  -ECCcB

Transrrit Frec Errer -EBEESE Fz
xcB Bancwicth 21C.7€E k="

RSS131 99% BANDWIDTH= 267.4kHz GSM 1962 MHz

- Agilent 10.C7:21 Cct 15, 2CC9 R T

Atten 20 dB

LgAv
10
W1 S2

;! \
WA T g \N;.an\.»w‘rqf'!‘ ey W“q"ﬁ""Mﬂ“ﬂ- A A A

Center 1.62 5C0 GHz Span 3 NHz
#HRes BW 30 kHz #VEW 300 kHz Sweep £.7€ mrs (€01 pts)

Ccecupied Eanawidth Cee BW % Fur €%
267.7601 kkz %cB  Z60CcB

Transrrit Frec Errcr 878718 k=
» cB Bancwicth
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RSS131 99% BANDWIDTH= 255.6kHz GSM 1995 MHz

3 Agilent 102242 Cot 1€ 2009 R T

Atten 2C dB

10 ,I“ b
Wi szl A e iy A Ao b
Center 1.984 500 GHz Span 3 MHz
#iRes BW 30 kHz #VEW 300 kHz Sweep 9.76 s (601 pts)
Cccupied Bandwidth Cec BW % Pur €%
255 650€ ki-z B -EXSB

Transrrit Frec Errer 4€7.2CE Fz
Cecuriec Banewicth 3Z22.11€ ki-z*

RSS131 99% BANDWIDTH=4.49MHz LTE 1930 MHz

3 Agilent 14C7:C1 Col 15, 2009 R T

#Atten 20 dB

Dritubont ooty ol A s WA
/

/
: ¢
T P sy A

Ay
W

Center 1.833CCC GHz Span 10 MHz
H#iRes BW 100 kHz #VEW 300 kHz Sweep 3.04 s (€01 pts)

Cccupied BEanawidth Coc BW % Pur €%
4 4896 NHz xcB  ZECCCB

Transrrit Frec Errer -1.5C7 k-z
x cB Bancwicth 4748 N2+
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RSS131 99% BANDWIDTH=4.47MHz LTE 1962 MHz

% Agilent 141811 Cct 1, 2009 R T

#Atten 20 dB

Frrtetitaappitey i
| {
l

lI|
M\‘WW“V“I“VMM%

W1 S2
Center 1.962 567 CHz Span 10 NHz
H#iRes BW 100 kHz #VEW 300 kHz Sweep 3.04 s (€01 pts)
Cccupied Banowiath Cec BV % Fur 0%
44736 Nz xcB -Z€CcB

Transrrit Frec Errer -1CECC ki-z
x cB Bancwicth 4721 -z

RSS131 99% BANDWIDTH= 4.49MHz LTE 1995 MHz

3 Agilent 1428:24 Cct 1€, 2009 R T
Mkr1 1.861 800 CHz
#Atten 20 dB 142.435 dBuV

?»w'u-w-a“‘-u".v“l-\h-'-‘ww&v‘w‘vf'r*-'b\f*ﬁr'\m"w\‘""%

.| "

i

J
= i

b A WA iy ’

AT \J"‘f“‘."‘\ﬁw-\,,“eh"

Span 10 MHz
#VEW 30C kHz Sweep 3.04 rrs (601 pts)

Cecupied Banawidth Coc BW % Fur €%
4423 NHz xcB 2€CCcB

Transrrit Frec Errer 181.322 ki-z
x B Bancwicth 4781 Nz*
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RSS131 99% BANDWIDTH= 4.16MHz WCDMA 1930 MHz

3 Agilent 133218 Cot 15, 209 R T

#Atten 20 dB

L‘W-“Mhmuv AP A
Span 10 MHz
#VEW 300 kHz Sweep 3.04 rs (€01 pts)

Cccupied Banadwidth Cec BW % Pur €%
41582 NHz ¥cB  -ZECCcB

Transrrit Frec Errer 121.7C1 kkz
x cB Bancwicth 4 €37 NF-zX

RSS131 99% BANDWIDTH= 4.15MHz WCDMA 1962 MHz

¥ Agilent 124224 Ccl 15, 2CCO R T

#Atten 20 dB

ﬁu.r-/‘~'wr“'WVW'-WMWN“WM’W-W‘M\Q\
1. «

\

Akt ad l'"‘*‘”wwwr»ﬂ»w'

Center 1.862 5CC GHz Span 1C MHz
#Res BW 100 kHz #HVEW 300 kHz Sweep 3.04 s (€01 pts)

Cccupied Bandwidth Coc BW % Pwr cCCC%
41527 NHz xcB  -ZE(CCcB

Transrrit Frec Errer -1E.3€€ ki-z
Cccugiec Bancwicth 4€17 NFz*
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RSS131 99% BANDWIDTH= 4.13MHz WCDMA 1995 MHz

¥ Agilenf 125227 Cd 15, 2CC9 R T
Nkl 1.862 250 GHz
#iAtten 20 dB 130.189 dBuV

J1JmnmrN'\Mi.'~'wL,\.Wlwhw‘m;'m‘;\‘wlrww
1 i\

/ \
f l‘

f \
hargerrgr e ot LJL“MH"MWV\J“NM\I A

Center 1.882 280 CHz Span 10 MHz
#Res BW 100 kHz #HVEW 200 kHz Sweep 3.04 rs (€01 pts)

Cccugied Bandwidth Coc BW % Fwr %
41328 NHz xcB  -ZECCCB

Transrrit Frec Errcr SE4EKkFz
xcB Bancwicth 4 €25 M-z
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RSS 131 6.1 Amplifier Gain and Bandwidth

Test Equipment

Equipment Asset # | Manufacturer | Model # Serial # Cal Date | cal Due
Network Analyzer C00012 HP 8753E Us38432770 091208 091210
Test Set up

EUT

Support Sig gen

RF amplifier

Support Pre Refarence -__\+
amgp

Optical to RF output
converter

]

RF output

I:.—

Support RF to
Optical converter

Optical Fiber

The EUT is placed on the wooden table. The RF output port is connected to a load string. An optical
port is connected to a 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 manufacturer declared gain is system RF gain.

The system RF gain is measured with a Network Analyzer.

The manufacturer declares: 1930 to 1995 MHz is actually the operating frequency of the product. The
nominal bandwidth of the product is about 80 MHz, which is greater than 77.4MHz. Our product meets
the requirement that The 20 dB bandwidth shall not exceed the nominal bandwidth that is stated by the
manufacturer.
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Test Data
Tested By: E. Wong

[CHE S21}MLOG 10.01 dEf FEF O dB

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

16 Oct 2009 09:54:13
1:58.241 dB 1952907 283 Mz

Max gain = 58.2dB

60dE

- ™

S0dB

4046

J0dE

20dB

1045

=1 (45

M

CENTER1 962 531 268 Mz

SPAN 131.477 552 M=z

The internal control is adjusted to the nominal gain for which equipment certification is sought.
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16 Oct 2009 10:01:05
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[CHZ S21/MLOG 10.01 dE¥ FEF 0 dB 2:37.980dB 2 001.935 085 M
CH? Markers

MARKER| 2 1: 37.852 dB

2. 001935D85 |GHz EDdB1-92499GHZ

a NEEN
| L

1{&_ -30dE from Max gain bw = 77.4 MHz

30dE

PAm \
20dB

10dB

| L,

CENTER1 962 531 268 Mz SPAN 131.477 552 Mz

With the aid of a signal generator and a spectrum analyzer, the 20 dB Bandwidth is measured.
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16 Oct 2009 10:10: 24
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[CHE S21}MLOG 10.01 dBf PEF O dB 2. 36.976 dB 2 001.935 085 M=
CH2 Warkers
SPAN 1: 36.986 dB
3196 142808 E6 MH 2z EﬂdBLQZdHQG-Iz

fﬁ NW}

indg

PRm \ i0dE

\ 10dB

\ =1 (dB

. L
i W s

CENTER1 962 531 268 Mz SPAN 396.142 856

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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T T=1 - Yy=1-11 -5 =

RSS 131 6.3.1 Mean Output Power

[ Lo [ =g

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.

Test Equipment

Equipment Asset# | Manufacturer Model # Serial # Cal Date | cal Due
Spectrum Analyzer 02672 Agilent E4446A US44300438 072308 072310
36" 37GHz cable 02945 Strolab NA NA 092100 092111

Test Set up

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 EUT is placed on the wooden table. The RF Output port is connected to a load string. An Optical
port is connected to a 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.

Operating range: 1930-1995MHz

Two signals from the support ESG are injected into the device and the intermodulation product is

measured at the RF antenna port under investigation.

The RF power of the EUT was measured at the antenna port IAW RSS 131, 6.3.1 requirement.
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Test Set up Photo
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Test Data
Tested By: E. Wong

MEAN OUTPUT POWER.

Fef Level 405 dBm  ATTEW 20 dB  OFFZET: 40508
RES BEWVY. 1.0MHZ VID B 1.0MHZ SWP: 1.0msec
Marker: 1 96GHz 37 .095dBm
40
a0t
20t
107
g 0
=
13
Y
230
-40
1920 1930 1340 1350 1360 1970 1320 1330 2000 20110
Frequency [MHz]

Measured Pol =+ 37 dBm
Pmean=Pol+3dB=37+3dBm=40dBm=10W
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