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1.

General Description:

The Intelligent Booster Amplifier (IBA) is intended to improve cellular telephone coverage in weak signal
areas. The IBA communicates with standard cell site transmitter/receiver network via an external antenna that is
positioned within the coverage area of the standard system (primary antenna). Via radiating cable or other local
antenna (secondary antenna), the IBA then amplifies and repeats these communications to mobile cellular
handsets within the thusly-expanded coverage area.

Classification and Environment:

FCC Part 22, Public Mobile Services and TIA/EIA 603 Land Mobile FM or PM Communications Equipment
Measurement and Performance standards are applied to the Intelligent Booster Amplifier.

Test Summary:

Tests

Transmitter Occupied Bandwidth

Band Edge Measurements

Intermodulation (Two-Tone Test)

Test Report Summary:
The Intelligent Booster Amplifier was tested to the specified standards.
4.1. Test Sample Description:

The Intelligent Booster amplifier consists of nine major subsystems. Each subsystem is assembled in
standard 19” rack panels.
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4.1.1. Block Diagram:
Not available
4.1.2. EUT Equipment List:
The table below displays what the EUT consists of during the tests.
Manufacturer Make Model Serial Number
GTEfflclfone’ Status & Control Panel |  51502-StatCitrl 1202-03
GTE Railfone,
LLC Ultra-Q Downlink Unit 51502-DLUQ 1202-02
GTE Railfone,
LLC Server Unit 51502-Server 1202-03
GTE Railfone,
LLC Power Supply 51502-PwrSupply 1202-03
GTE Railfone,
LLC Scan Receiver 51502-ScanRx 1202-03
GTE Railfone, )
LLC Donor Unit 51502-Donor 1202-03
GTE E{fgfone’ Ultra-Q Uplink Unit |  51502-ULUQ 1202-02
Vaio Notebook 28305530
Sony Computer PCG-Z505HS 3108025
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4.1.3. EUT Cabling:

The diagram below displays the cable configuration of the EUT and accessories.
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4.2. Test Configuration:
4.2.1. EUT Electrical Mode of Operation:

The EUT was operated at 72 VDC Nominal.
The EUT was run in Key On mode.

4.2.2. Software/Firmware:
IBA Exerciser Software
4.3. Test Procedure:

The EUT’s testing was performed in accordance with approved test procedures specified in the
applicable standards. All test procedures can be found with their appropriate tests.
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4.4. Test Results and Data:
4.4.1. Transmitter Occupied Bandwidth:

Transmitter Occupied Bandwidth testing was conducted as defined in TIA\EIA-603,
Paragraph 2.2.11

A spectrum analyzer was used to perform this test. The test was done on both uplink and
downlink sides of the unit. A 2.5 kHz-modulated signal was used. The output of a signal
generator was connected to the input of the unit. The output of the unit was connected to
the input of the spectrum analyzer through a 30 dB attenuator. All measurements include
attenuator and cable losses.
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Transmitter Occupied Bandwidth Laboratory Report

MJO #:

Manufacturer Name:
Product Name:

Model Number:

Serial Number:

Performance Criteria:

EUT Mode:

40371-04
GTE Railfone, LLC

Intelligent Booster
Amplifier

51502

See Equipment List
N/A

Key On

Applied Standard:

Date of Test:
Tester:
Test Facility:

Temperature:

Relative Humidity:

EUT Power:

TIA/EIA 603
7/29/03
Mark Betts
Safety Area
20°C

48%

72 VDC
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Transmitter Occupied Bandwidth Test Results:
Note: All levels include attenuator and cable losses.

Input @ 875 MHz-Downlink

Tor Jul 29 15:00:5 2003 mEm 12
Avies B blask

REF =20.0 dBa
108/

= ' -id.09 dba
874.9999 MEx ‘

CENTER 878.0000 MHz SPAN 100.0 kHe

Output @ 875 MHz-Downlink

Toe Jul 29 15:06:54 2000
REF 30.0 dBm Aview B blask
10d8/
WARKER
e 074, 9999 Wi
NER 2041 dpa |
874.9999 MEx— — !

CENTER B75.0000 wHz SPAN 100.0 kH:z
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Input @ 890.75 MHz -Downlink

Toe Jul 29 1511129 2008 PeM 12
Avies B blask

REF ~20.0 dbn

leap/ NARKER

NER dis
§90.7495 NEs

e ————
CENTER 290.7800 Wiz SPAN 100.0 kH:z

Output @ 890.75 MHz-Downlink

T 1 =
REE 30,0 doa =)ol 3&}&% AL 172

KR
§90. 7409 -HEg -+t

S TR T M. SIS S S SRR B B
CENTER 092.7900 WHz SPAN 100.0 kiiz
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Input @ 885 MHz-Downlink

Toe Jul B 1500200 a1
Aview B blask

REF -20.0 dia
10d8/

CENTER
§85.0000 MEz

I N N N I e ™
CENTER BRA.000D WHz SPAN 100.0 kiz

Output @ 885 MHz-Downlink

Toe Jul 33 150812 2003 Pim 17
REF 30.0 dbm Avier Bblast
1048/

oFs D

REF
Nos

'ﬂ'l “t':”' '

N e O N B e e e
CENTER B85.0000 WH:z SPAN 100.0 kiz
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Input @ 892.75 MHz-Downlink

Toe Jul 29 15:04:00 s
20.0 dba i i W

NARKER
092,088 e | __

]
§92.7495 NEe

‘_H‘o Hz .-
.

N S T SN TN W W S e S
CENTER 852.7500 uHz SPAX 100.0 kHz

Output @ 892.75 MHz-Downlink

Toe Jul 29 152028 2000 n
m!}m dBn Aview Bblask s

MER
892, 7499 MEx

CENTER 892,7500 WMz SPAN 100.0 kHe
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Input @ 830 MHz-Uplink

Toe Jul 29 1035010 2000 RN 173
Aview Bblank

AIF =20.0 dba
1948/ WARKER B

029, 9999 Wiz
~3§.9 dha

MER
§29.9950 NEz

s
CENTER 830.0000 wi: SPAN 100.0 kHz

Output @ 830 MHz-Uplink

Toe Jul 2 14457 2083
REF 30.0 dis Avier Bblask
1048/ e
029.9999 Wz
MER 11.75 dha
§25.5999 Miz T

e ——————————————— e
CENTER B30.0000 NH:z SPAN 100.0 kiz

MJO #: 40371-04 National Technical Systems Page 14 of 35




NTS File: 40371-04-1-Add.VCE, Revision 0

Input @ 845.75 MHz-Uplink

Toe Jul BTN 000 Pk 12
REF -20.0 dba dvim Ll
1848/ wikcpy | IR

45 TU9Y Mz
=26.88 dba

NER '
845.7499 MHz

CENTER R45.7800 MHz SPAX 100.0 LBz

Output @ 845.75 MHz-Uplink

Toe Jul 29 14:48:00 2000 ik 173
REF 30.0 dbm Aview B blask
10d8/
NARLER

NER
845.7500 HEx

REF
£ N

. . i

e ————————————————————
CENTER B45.7500 Wiz SPAN 1040.0 kiz
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Input @ 840 MHz-Uplink

Toe Jul 29 Helhill 2002
Avier Bblask

T ————
CENTER 240.0000 wWH: SPAN 100.0 kEz

Output @ 840 MHz-Uplink

Toe ol B 1l:=ﬂ|l'f m omxn
REF 30.0 dba Aview Lblask

19db/

NER '
839.9999 MEz

——————————————————————
CENTER 849.0000 WH:z SPAX 100.0 kHz
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Input @ 847.75 MHz-Uplink

Toe Jul 28 Ms81202 2000 LA 12
Avies B blask

REE =20.0 dBa
o IR, O S ol
1848/ T I
e 0477500 Wiz |
2 [

NER
B47.7500 MEz

CENTER 47,7500 MHz SPAN 100.0 (2

Output @ 847.75 MHz-Uplink

Tow Jul 29 0503 2000 mExc 12
REF 30.0 dia Avies Bblast
1048/

MARKER
S 847, 7500 WHz
NKR :
847.7500 M

0 —————————————
CENTER 847.7500 Wiz SPAN 100.0 kiz
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Transmitter Occupied Bandwidth Equipment List:

Property Number Manufacturer Make Model S/N Cal. Date Cal. Due

WAS527 Advantest Spectrum  posr71A 45050124 12/16/02 12/16/03
Analyzer

SG370 Rohde & RF Signal SMG  883/725/032  08/30/02  08/30/03
Schwarz Generator

MJO #: 40371-04 National Technical Systems Page 18 of 35
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4.4.2. Transmitter Band Edge:

Transmitter Band Edge testing was conducted as defined in TIA\EIA-603, Paragraph
2.2.11

A spectrum analyzer was used to perform this test. The test was done on both uplink and
downlink sides of the unit. A 2.5 kHz-modulated signal was used. The output of a signal
generator was connected to the input of the unit. The output of the unit was connected to
the input of the spectrum analyzer through a 30 dB attenuator. All measurements include
attenuator and cable losses.
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Transmitter Band Edge Laboratory Report

MJO #:

Manufacturer Name:
Product Name:

Model Number:

Serial Number:

Performance Criteria:

EUT Mode:

40371-04
GTE Railfone, LLC

Intelligent Booster
Amplifier

51502

See Equipment List
N/A

Key On

Applied Standard:

Date of Test:
Tester:
Test Facility:

Temperature:

Relative Humidity:

EUT Power:

TIA/EIA 603
7/29/03
Mark Betts
Safety Area
20°C

48%

72 VDC

MIO #: 40371-04
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Transmitter Band Edge Test Results:
Note: All levels include attenuator and cable losses.

824 MHz-Uplink-Lower Band Edge

Toe Jul 29 14:B56 2000 (ool
REF 30.0 dBa ALL 20 db Asrise Bblak
1048/

CENTER
824.0000 NMixr

CENTER 824.0000 ¥Hz SPAN 100.9 kiis

835 MHz-Uplink-Upper Band Edge

Toe Jul B WSHTT 200 (v
LEF 10.0 dba Asrite B blask
1048/
MARKER
835,0000 Wiz |
CENIER §1.45 dia
835.0000 NHz ; 1

e i, ) SNSGS SND R O PR
CENTER B35.0000 wi: SPAN 100.0 Nz
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845 MHz—Uplink-Lower Band Edge

Toe Jul 2910560 200 (pam
REF 30.0 dbm ALL 20 db Asrite bl
fodB/

CENIER
B45.0000 MHx

N e ]
CENTER B45.0000 iz SPAX 100.0 kiz

846.5 MHz-Uplink-Upper Band Edge

Toe Jul 29 15:00:17 2008 (ol
REF 30.0 dba ALL2S 4B Aarite BLblak

- WARKER
| i SO0 MHz

cINTZR -45.16 dbs

§46.5000 Nz '

_____—-______
CENTER 846.5000 Wiz SPAN 100.0 LHz
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835 MHz-Uplink-Lower Band Edge

Toe Jul 39 15008 200 (pam
REF 3:.& dbs ALLZS 48 Aarite Bblask
10d8

NARKER
35,0000 i, | I
14 dis -

CENTER e
835. 0000 MRz

P —
CENTER 915.0000 WH:2 SPAN 100.0 ki

845 MHz-Uplink-Upper Band Edge

Toe Jul 29 httsB5 2000 (BN
REF 30.0 dbe R RI.

1040/ r—p——— . ]

i 8450000 NHz
CENTER Btddesdicccd
§45.0000 H¥z—

CENTER 945.0000 MHz SPAN 100.0 kHz
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846.5 MHz-Uplink-Lower Band Edge

Toe Jul B bl 200 (PR
Aorite Lblek

REF 30.0 dBa
1840/

CINTER |
$46.5000 MHz

‘-“'l Hz |

———
CENTER BAG.5O0O WHe SPAN 104.0 Lz

849 MHz-Uplink-Upper Band Edge

Toe Jul 28 15:05:41 2083 (Do
Asrite Bblask

NARKER = o
849, 0000 s _"i"m‘
! 9 dba

REF 30.0 dia
10d8/

CINTER |
B45. 0000 MHz

CENTER B49.0000 WMz SPAN 100.0 kiz
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869 MHz-Downlink-Lower Band Edge

Toe Jul 29 95:21:59 2000 PR 12
g:iu“'. dbm Asrite Bblask
1048/

MER
869.0000 MHE

| O WS N S W, S ————
CENTER 069.0000 wH:z SPAN 100.0 kiz

880 MHz-Downlink-Upper Band Edge

Toe Jul 23 15229 20  coam
;gfdﬂ.i dbm Aorite Bblak
10d

CENTER |
580.0000 Miz

CENTER BE0.0000 WHz SPAN 100.9 kHz

MIJO #: 40371-04 National Technical Systems Page 25 of 35




NTS File: 40371-04-1-Add.VCE, Revision 0

890 MHz-Downlink-Lower Band Edge

Too Jol B 1R2i12 200 g
Adrite Bblesk -

REF 30.0 dBa
1048/

CENTER
§30.0000 MEx

CENTER 899,

891.5 MHz-Downlink-Upper Band Edge

Tow Jul 29 15:20:98 2003
fve Bhlask e
manken |
£91.5000 Mz i‘nl‘i
-51.83 dba _-”‘.“"

e —
CENTER 891.5000 MMz SPAN 100.0 Lz
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880 MHz-Downlink-Lower Band Edge

Toe Jul 29 1525010 2003 (OB
REF 30.0 dbm ALL18 d8 Asrive B blask
1048/

cENTER |
350, 0000 NHz

N S R e e
CENTER 880.9000 WHz SPAN 100.0 kit

890 MHz-Downlink-Upper Band Edge

Toe Jul 29 950 P
0.0 dia RTRTI R v e B
fa AUua 0 Amiekia
WALLER
0900000 Wiz
INTER | 4000 @8 |
§90.0000 HHs e

CENTER £90.0000 WMz SPAN 100.0 kEz
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891.5 MHz-Downlink-Lower Band Edge

Toe Jul 29 15:26:30 203 (B
Risuii. ¢ dbn AIT 10 4B Asrive B blak s
1

CENTER
891.5000 MHz-

CENTER £91.5000 M2 SPAN 100.9 kE:z

894 MHz-Downlink-Upper Band Edge

Toe Jul 29 15:28:8 (
REF 30.0 dba RIRTY Y tro v e

1048/
NARKER
| . — - d 054, 0000 WHz
CENTER | =52.05 dha | "
894.0000 ¥z~ rr=2 r

B
CENTER 894.0000 NHz SPAN 100.0 Rz
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Transmitter Band Edge Equipment List:

Property Number Manufacturer Make Model S/N Cal. Date Cal. Due

WAS527 Advantest Spectrum  posr71A 45050124 12/16/02 12/16/03
Analyzer

SG370 Rohde & RF Signal SMG  883/725/032  08/30/02  08/30/03
Schwarz Generator

MJO #: 40371-04 National Technical Systems Page 29 of 35
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4.4.3. Intermodulation (Two-Tone Test):

Intermodulation testing was conducted as defined in TIA\EIA-603.

A spectrum analyzer was used to perform this test. The test was done on both uplink and
downlink sides of the unit. The output of two signal generators was connected to the
input of the unit. The output of the unit was connected to the input of the spectrum
analyzer through a 30 dB attenuator. All measurements include attenuator and cable
losses.

Intermodulation was checked to the 10™ harmonic of the fundamental frequencies.
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Intermodulation Report

40371-04 TIA/EIA 603
GTE Railfone, LLC 7/23/03
Kl:relll)lliigfie;t Booster Mark Betts
51502 Safety Area
See Equipment List 20°C

N/A 48%

Key On 72 VDC
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Transmitter Conducted Spurs Test Results
Note: All levels include attenuator and cable losses.

Frequency Level Limit Delta
(MHz) (dBm) (dBm) (dBm)
Downlink
Input 1 869
Band A
Input 2 891.5
866.9 -31.98 -13 -18.98
902.3 -30.68 -13 -17.68
1783 -56.26 -13 -43.26
2660 -49.06 -13 -36.06
Input 1 880
Band B
Input 2 894
886 -33.25 -13 -20.25
896 -28.41 -13 -15.41
900 -34.25 -13 -21.25
1788 -45.89 -13 -32.89
2682 -42.77 -13 -29.44
Uplink
Input 1 824
Band A
Input 2 846.5
820.7 -31.97 -13 -18.97
857.1 -37.93 -13 -24.93
1671 -42.23 -13 -29.23
1683 -40.40 -13 -27.4
1696 -48.81 -13 -35.81
Input 1 835
Band B
Input 2 849
1698 -37.76 -13 -24.76
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Frequency Level Limit Delta
(MHz) (dBm) (dBm) (dBm)
2547 -51.91 -13 -38.91
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Transmitter Conducted Spurs Equipment List:

Property Number Manufacturer Make Model S/N Cal. Date Cal. Due

WAS527 Advantest Spectrum  pqasr7iA 45050124 12/16/02 12/16/03
Analyzer

SG370 Rohde & RF Signal — qvia g83/725/032 0830002 08/30/03
Schwarz Generator
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5. Test Equipment:
All test equipment used in the compiling of test data can be found in the test laboratory reports.

6. References:

40371-04rev4.VCE Original Test Report for EUT

40371-04-1-add.VCE Addendum for EUT

FCC Part 22 FCC part 22- Public Mobile Services

TIA/EIA 603 Land Mobile FM Or PM Communications Equipment Measurement and

Performance Standards
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