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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

Section 1. Summary of Test Results

General

All measurements aretraceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with FCC Part 22 and FCC Part 90 for family listing.

THISTEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE.
See* Summary of Test Data’.
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TESTED BY: DATE: 27 November 2002
Glen Westwell, Wireless Technol ogist

Nemko Canada Inc. authorizes the above named company to reproduce this report provided it is reproduced in its entirety and for use by the
company’s employees only.

Any use which athird party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of such third parties.
Nemko Canada Inc. accepts no responsibility for damages, if any, suffered by any third party as aresult of decisions made or actions based on this

report.

Thisreport applies only to the items tested.
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Nemko Canada Inc.

EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467

Summary Of Test Data

Name Of Test Para. No. Result
RF Power Output 2.1046 Complies
Occupied Bandwidth 2.1049 Complies
Spurious Emissions at Antenna 2.1051 Complies
Terminals

Field Strength of Spurious Emissions 2.1053 Complies
Frequency Stability 2.1055 N/A

Notes:

(1) These amplifiers do not trandlate the RF input, therefore frequency stability is not applicable.

Test Conditions:

I ndoor

Outdoor

Temperature: 23°C

Humidity:

46%

Temperature: 3°C

Humidity:

65%
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Nemko Canada Inc.

FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467

EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

Section 2. General Equipment Specification
Manufacturer: Radio Frequency Systems
Model No.: 48910, 48920 & 48930

Date Received In Laboratory:
Nemko Identification No.:

Freguency Range:

RF Output Power:

Emission Designator (modulation):

28 Oct. 2002
#1,2& 3

48910 (Part 22)
824-849MHz (Uplink)
869-894MHz (Downlink)
48920 (Part 90)
806-821MHz (Uplink)
851-866MHz (Downlink)
48930 (Part 90)
896-901MHz (Uplink)
935-940MHz (Downlink)

48910 = 23dBm
48920 = 23dBm
48930 = 22dBm

48910 = F3E (AMPS)
FOW (TDMA)
DXW (CDMA)
48920 & 48930
=F3E
D7W
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

Section 3. RF Power Output

Para. No.: 2.1046

Test Performed By: Glen Westwell Dateof Test: 18 Nov 2002 |
Minimum Standard: 22.913(a), 90.635
Test Results: Complies.

The maximum RF output power is within =+ 1dB of the
manufacturer’s rating. The RF output power is de-rated according
to the number of channels via AGE and is equa to
Pmax —10LogN.

Pmax = Maximum RF Output Power
N = Number Of Channels
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Nemko Canada Inc.

EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

FCC PART 22 & FCC PART 90

PROJECT NO.:2W06467

48910

*
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ATTEM 4BdE
FL 4@. 8dBm

AMER —1. 58d B
1Ed B 25 . BaMH=

=

/

START B518. A@MH=

REl 1B88kH=

ATTEM 4B8dEBE
FL <48. B8d Bm

VB 188kH=

STOF 268 . BAMH=

SHMF 5B8. Bms

aMKRE —.83dB
l8d B Z25. BEMH=z

!___.J?—-\

2

/
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START B855. @d@MH=

FEMW 18B8kH=

VEW 188kH=

STOF 2983 . BaMH=z

SHMP 58, Bms

43910
pLink Pass Band Gain
-42dBm in, +23dBm out

43510
Downlink Pass Band Gain
-42dBm in, +23dBm out
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Nemko Canada Inc.

EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467

48920

43920
UpLink Pass Band Gain

-42dBm in, +23dBm out

ATTEM 4BdE AMER BdEB
FL 48. BdBm 16d Br 14, 99MH=
= i s e ¥
’ // \
/ \
"I/ \

START ¥9E6. B@MH= STORP 221 . BAMH=
#¥FEW 1B88kH= UEM 1B88kH= SMFP 5B8. Bms

43920
Downlink Pass Band Gain

-42dBm in, +23dBm out

ATTEM 4BdE aMER . EBAdE
FL 48. AdBm 1A8d B~ 15. B5MH=
/ K

START S541. 8@MH= STOF 876 . BEMH=z
¥REK 1B8kH=z VEKW 188kH=z SHFP 58, Bms
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Nemko Canada Inc.

EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

FCC PART 22 & FCC PART 90

PROJECT NO.:2W06467

48930

ATTEM <4BdB aMEKR . 17dB
FL 4@ BdBm 1@d B~ 5. BAMH=
P e

ban” v
START 8391 AB@MH=z STOP 9@7 . BAMH=
#¥REEBMW 18BkH=z LB 18@AkH= SHWF S8, Ams
ATTEM <4B@dE aMER —1. BEd B
RL 48. BdEm l@d B 5. B@MH=
L N NS

Pt

/ N

STRART 93268. 8@MH= STOP S4B . BEMH=
¥FEW 1BBkH=z VEM 1B8BkH=z SWF 58. Bms

48530
pLink Pass Band Gain
-42dBm in, +22dBm out

43930
DownLink Pass Band Gain
-42dBm in, +22dBm out
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

Section 4. Occupied Bandwidth
Para. No.: 2.1049
Test Performed By: Glen Westwell Dateof Test: 18 Nov 2002 |
Minimum Standard: Para. No.’s  90.669
22.917
Test Results: Complies.
M easurement Data: See attached graphs.

The occupied bandwidth was measured by comparison of input to
the output signal. This was done in order to determine if there was
any degradation to the output signal due to the amplification
through the repeater.
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

48910
ATTEM 18dE
FEL —-48.EBdBm 1Ad B~
AMPS f F3E
i f Reference Input Signal
ni
ATATANLE
IFHRILALIN
U | T

CEMTER 23E. BABEAMH=z SPAM 58, BAk H=
REW ZBAH=z VEW ZBEAH=z SWP 1. 48zec
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

ATTEM ZH8dE
RL 2@. 8dBm 18d B

nlog 2B in, +234Em ot
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LY v
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CEMTER S836. BBEBEBMH= SPAM S8, BBk H=
FEW Z8BH=z LEMW Z8BH=z SHF 1. 48zec
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

ATTEM 18dE
FEL —-48.EBdBm 1Ad B~
CORA
r}‘,ur“ O L Input Reference Signal.
vk ) TR CTNSER| TR
CEMTER 23E. BEAMH= SPAM 5. BEAMH=z
REW ZBkH=z VEW ZBkH=z SWP 58, Bms
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467

EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

ATTEM ZBdE

FL 2EH. Bd Bm 18d B~
478910
CDMA, DownLink Output
P i i Y B S B ot
F N\
=
Hw’“j u%hﬁ
e b,
qu--'"M “\Wm-
CEMTER ESS1. BE8MHz SPAM S . @@@MHz
REW 20k Hz UEW 38k Hz SWP 58. Bms
ATTEN Z0dE
RL 38. @dEm 1BdE~
48910
COMA, Uplink Qutput
rhﬁ“M““ o -42dBm in, +23dBm out.

e

F
|WJ-.|I' M Py
hobininf TRy
CEMTER 236. DEAMH=z SPAMN 5. BEArH=z
REM Z28kH=z UEBRK Z28kH=z SWF 58. Oms
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

ATTEMN 18dE
FEL —4@.8dBm 16d B

TOMA,
AR Input Reference Signal

P P W VO P

CEMTER B836. BOEEMH=z SPAM 188 . Bk Hz
REW 1. B@kH=z VEBW 1. B@kH=z SWP Z258ms
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Nemko Canada Inc. FCC PART 22 & FCC PART 90

EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

PROJECT NO.:2W06467

ATTEMN Z8dE
FEL 32@. AdBm 16d B

e e

CEMTER B836. BOEEMH=z SPAM 188 . Bk Hz
REW 1. B@kH=z VEBW 1. B@kH=z SWP Z258ms

ATTEM ZB8dE
RL 328. 8dBEm 168d B~

Loyl \

7 W-ﬁw%

r e
CEMTER E£81. BE@BEMH=z SPAM 188 . Bk Hz
REW 1.HBkH=z LUEW 1.BkH=z SWP ZSHms

43310
TOMA, UpLink Output
-42dBm in, +23dBm out.

48910
TOMA, DownLink Output
-42dBm in, +23dBm out.
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

48920
ATTEM 18dE
FEL —-48.EBdBm 1Ad B~
AMPS f F3E
i f Reference Input Signal
ni
ATATANLE
IFHRILALIN
U | T

CEMTER 23E. BABEAMH=z SPAM 58, BAk H=
REW ZBAH=z VEW ZBEAH=z SWP 1. 48zec
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

ATTEM ZB@dE

RL Z2@. E@dBm 1@d B~ -
F3E, DownLink Output
1l -43dBm in, +23dBm out.
imm
LU
R WIAIRNIN
AT A AV
Uy /RNl
A Y YA
Wu wh'h Wkl
ATTEM ZEdE
RL 28. BdEBm 1@d B~
48920
F3E, UpLink Output
ﬂ |n| -43dBm in, +23dBm out.

|
i1V W

i ¥ LAY
e fhad e

CEMTER 813. B8EBEMH= SPAM 58. B8k Hz
FEMW Z8EH=z LEMW Z8BH= SHMF 1. 4B8=zeac
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

ATTEMN 18dE

FL —Z@.AdEm 1Ad B~
D7y
Reference Input Signal
[PMML'
.,.\1
I
IVIPYRE R VR Iy
CEMTER 252. BEEEAMH=z SPAM Z86 . Bk Hz
FEBW 2. BkHz UBW 3. B8kH=z SWP EY. Bms
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

ATTEM ZB@dE

RL Z2E. BdBm 1BAd B
48920
I DY, Downlink Output
I Py -43dBm in, +23dBm out.

R ] o

gty
¥

CEMTER 2582. BEAAMH= SPAM ZB86 . Bk H=z
REIM 2. BkH=z VBl 2. BkH=z SHMFE B7. Bms

ATTEM 3B8dEBE

FL 268. BdBEm 1Ad B~
48920
Dy, Uplink Output
JWW‘*% -43dBm in, +23dBm out.

/
(p %w%m

CEMTER 813. BEEEMH= SPAMN 288 . Bk H=
FBW 2. BkH=z LVEBKW 2. BkH=z SHP BY. Bms
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

48930
ATTEM 18dE
FEL —-48.EBdBm 1Ad B~
AMPS f F3E
i f Reference Input Signal
ni
ATATANLE
IFHRILALIN
U | T

CEMTER 23E. BABEAMH=z SPAM 58, BAk H=
REW ZBAH=z VEW ZBEAH=z SWP 1. 48zec
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467

EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

ATTEM ZB@dE

RL 2@. &8dEBEm l18d B~
48930
F3E, DownLink Qutput
i q i -43dBm in, +22dBm out.
Wi
U]
] L
Y
LY v
Ay Il
! W W
CEMTER 9322 BEEAEAMH=z SPAM 5@. Bk H=
REM ZBHEH=z WEM ZBEEH=z SMF 1. 4B8sec
ATTEM Z2B8dE
FL 28. BdEm 18dBs
43930
F3E, UpLink Output
i rl i -43dBm in, +22dBm out.

|
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rkﬁﬂ" 'v"‘r"rf"".'lvlJ W L Fﬁwm

CEMTER 899. 00808 MH= SPAM S58. BBk H=z
FBW ZBHH=z LEBKW ZBEH=z SHFP 1. 48zec
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

ATTEMN 18dE

FL —Z@.AdEm 1Ad B~
D7y
Reference Input Signal
[PMML'
.,.\1
I
IVIPYRE R VR Iy
CEMTER 252. BEEEAMH=z SPAM Z86 . Bk Hz
FEBW 2. BkHz UBW 3. B8kH=z SWP EY. Bms
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Nemko Canada Inc. FCC PART 22 & FCC PART 90

EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

PROJECT NO.:2W06467

ATTEM ZB@dE
RFL 28. BdBm 18d B~

R bt B
A L]
hJ I iy
CEMTER 29322. BEAAMH= SPAM ZB6 . Bk H=z
REWM =.BkHz WEM = . BkHz SWF BY. Bms

ATTEM Z8dEBE
FL 328. 8d Bm l&8dB-

: j R’mni
N L P "n.mr,rp-hh
M Y
CEMTER 299. BBEAMH=z SPAM 2868 . Bk Hz
REMW 2. BkH=z WEM 2. BkH=z SWP BEY. Bms

48930
O, Downlink Qutput
-43dBm in, +22dBm aout.

48930
O, Uplink Output
-43dBm in, +22dBm out.
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Nemko Canada Inc. FCC PART 22 & FCC PART 90
PROJECT NO.:2W06467
EQUIPMENT: Bi-Directional Amplifiers, 48900 Series

Section 8. Spurious Emissions at Antenna Terminals

Para. No.: 2.1051

Test Performed By: Glen Westwell Dateof Test: 20 Nov 2002 |
Minimum Standard: Para. No.’s  90.210
22.917
Test Results: Complies.
M easurement Data: See attached graphs (worst case).
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