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RF TEST REPORT

Scope — Measurement and determination of radio frequency devices including

intentional radiators and/or unintentional radiators for compliance with the technical
rules and regulations of relevant international standard

1. General Information

Applicant Information

Company Name Seohwa Telecom Co., Ltd.

Company Address #678 Gasna-dong, Gumchen-gu, Seoul, Korea

Phone/Fax Phone +82 2 838 5511 Fax +82 2 838 5313
Other Information
® EUT Type I RF Broad Band Repeater
® Model Name SHPR19-F1

® FCC ldentifier
® Brand Name
® S/N

® Freq. Range

® Max. Power Output

® Emission Designator
® FCC Classfication
® Rule Part(s)

® Test Procedure

® Dates of Tests

® Place of Tests

® Test Report No.

R3ISHPR19-F1
Seohwa Telecom

Prototype
FWD : 1930 MHz ~ 1990 MHz
RVS : 1850 MHz ~ 1910 MH=z

10 mWatts (10 dBm)

CDMA - Single Channel

NADC - Composite Multiple Channel
GSM - Composite Multiple Channel

FOW (CDMA) , DXW (NADC), GXW(GSM)
Licensed Non-Broadcast Station Transmitter (TNB)

FCC Part 24 & Part 2

Certification

April 09, 2004

BWS TECH Inc.

294-9, Jungdae-Dong, Kwangju-Si, Kyunggi-Do
464-080, Korea EMC Testing Laboratory

(FCC Registration Number 553281)
TEL: +82 31 762 0124 FAX: +82 31 762 0126

BWS-04-RF-011
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s - Report No: BWS-04-RF-011
nooy Date of Test : April 20, 2004

2. DESCRIPTION OF ATTACHMENTS

Appendix 1. FCC ID Label and Location

-. Sample FCC ID Label and location information is shown

Appendix 2. Test Setup Photos
-. Radiated Emission Test setup photos are shown

Appendix 3. External Photos
-. External photos are shown

Appendix 4. Internal Photos
—. Internal photos are shown

Appendix 5. Block Diagram
-. The block diagram is shown

Appendix 6. Schematics
-. The circuit diagrams are shown

Appendix 7. Operational Instruction
-. Explanation of operational instruction for circuit is shown.

Appendix 8. Part List / Tune up Procedure
-. The part lists are shown.

Appendix 9. User Manual
-. The alignment procedure are shown.

Appendix 10. RF Exposure statement
—. The user operating manual is shown.
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3. INTRODUCTION

The measurement tests were conducted at the open area test site of BWS TECH Inc. facility
locatedat 294-9, Jungdae-Dong, Kwangju-Si, Kyunggi-Do, Korea. Themeasurement facilities
were constructed in conformance with the requirements of the ANSI C63.4-2000 and CISPR
Publication 16. The BWS has site descriptions on file with the FCC for 3 and 10 meter
site configurations. Detailed description of test facility was found to be in compliance
with the requirements of Section 2.948 FCC Rules according to the ANSI C63.4-2000 and
registered to the Federal Communications Commission(Registration Number : 553281).

All measurements contained in this application were conducted in accordance with FCC
Rules and regulations CFR 47and American National Standard Method of Measurement of
Radio-Noise Emission from Low-Voltage Electrical and Electronic Equipment in the Range
of 9kHz to 40GHz (ANSI C.63.4-2000).

Measurement Procedure

The radiated and spurious measurements were made outdoors at a 3-meter test range (see
Figure2).

The equipment under testing was placed on a wooden turntable, 3-meters from the receive
antenna. The receive antenna height and turntable rotations was adjusted for the highest
reading on the receive spectrum analyzer. A half-wave dipole was substituted in place
of the EUT. This dipole antenna was driven by a signal generator and the level of the
signal generator was adjusted to obtain the same receive spectrum analyzer reading.
This level was recorded.

For readings above 1 GHZ, the above procedure would be repeated using horn antennas
and the difference between the gain of the horn and an isotropic antenna are taken into
consideration.
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4. PRODUCT INFORMATION

4.1 Equipment Description

This RF Broad Band repeater is a device to cover signal blind, which are generated in
the wave shadow area where the signal reception is not clear, as amplifying and emitting
the frequency of radio waves received from the nearby station. This repeater is located
on the path between CDMA Base station and a mobile terminal. It amplifies the signal
between a station and a terminal, and provides the radio channel.

4.2 Technical Specification

- Chassis Type Metal enclosure
FWD : 1930 MHz ~ 1990 MHz
RVS : 1850 MHz ~ 1910 MHz

- Channel Spacing 1.23 MHz

10 mWatts (10 dBm)

CDMA - Single Channel

NADC - Composite Multiple Channel
GSM - Composite Multiple Channel

- Frequency Range

- RF Output Power

- Input Power Range -120 dBm ~ -40 dBm

- Shut Down 14 ~ 16 dBm / Total

- Communication Tx/Rx

- ALC Range 30 dB/1dB Step

- Operating Temperature -25 ~ 455

- Dimension 180 (W) x 120 (H) x 50(D)
- Power Supply 7vdc / 115Vac

4.3 Variations covered by this report
Model Difference : N/A
Technical Deviation : N/A

4.4 Additional information related to Testing

M Note.
This report may be reproduced in full. Partial reproduction may only be
made with the written permission of the laboratory. The results in this
report is only applied to the
sample (s) tested.

M Note.
Please refer to the duties and responsibilities of the Responsible Party
attached.
fBWS TECH Inc . 6 of 46
294-9 Jungdae-Dong, Seohwa Telecom RF Repeater

Kwanggu-Si,Kyunggi-Do,

464-800, Korea FCC ID:R3ISHPR19-F1 (Model:SHPR19-F1)



FCC Part 24 Certification
MH Report No: BWS-04-RF-011
Date of Test : April 20, 2004

5. DESCRIPTION OF TESTS

5.1 RF Power Output - Conducted Power Output - 82.1046

Test Procedure : ANSI/TIA/EIA-603-1992, section 2.2.1

The EUT was connected to a resistive coaxial attenuator having a 50 ohm load impedance,
and the unmodulated RF output power (carrier) was measured by means of an R. F. Spectrum
Analyzer.

The EUT was aligned for transmitter operation on three frequencies (Fo) at full rated
power per the tune-up procedure outlined in the Product Specification. This represents
frequencies at the low, middle and high end of the EUT operating frequency band.

Spectrum
Analyzer

Signal Test Coaxial Directional
Generator Sample Attenuator Coupler
Power Power Power
Supply Meter Sensor

5.2 RF Power Output — ERP Measurement by Substitution Method - 82.1046

The EUT was setup at an antenna to EUT distance of 3 meters on an open area test site.
The EUT was placed on a nonconductive turntable approximately 0.8 meters above the ground
plane.

The physical arrangement of the EUT and associated cablingwas varied in order to determine
theeffect on the EUT’' semissions inamplitude, direction and frequency. At each frequency,
the EUT was rotated 360 degrees, and the antenna was raised and lowered from one to
four meters in order to determine the maximum emission levels.

Measurements were taken using both horizontal and vertical antenna polarizations.
The worst-case, maximum radiated emission was recorded and used as reference for the
ERP measurement. The EUT was then replaced by an ¥ wave dipole antenna and polarized
in accordance with the EUT’ s antenna polarization. The 3 wave dipole antenna was connected
to a RF signal generator with a coaxial cable.

The search antenna height, and search antenna polarity was set to levels that produced
the maximum reading obtained above. The signal generator was adjusted to a level that
produced the radiated emission level obtained in the above.

The signal generator level was recorded and corrected by the power loss in the cable
between the generator and the antenna and further corrected for thegainof the substitution
antenna used relative to an ideal s wave dipole antenna. The signal generator corrected
level is the ERP level
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5.3 Transmitter Audio Frequency Response - 82.1047(a)

Test Procedure : ANSI/TIA/EIA-603-1992, section 2.2.6

The audio frequency response is the degree of closeness to which the frequency deviation
of the transmitter follows a prescribed characteristic.The frequency response of the
audio modulating circuit over the frequency range 100 - 5000 Hz is measured. The audio
signal generator is connected to the audio input circuit/microphone of the EUT. The
audio signal input is adjusted to obtain 20% modulation at 1kHz and this point is taken
as the 0dB reference level. With the input held constant and below the limit at all
frequencies, the audio signal generator is varied from 100 Hz to 50 kHz. The deviation
in kHz was recorded using a modulation analyzer. The response in dB relative to 1 kHz
was calculated as follows:

Audio Frequency Response = 20 LOG (DEV¢,eq/DEV,et)

5.4 Audio Low Pass Filter Frequency Response - §2.1047(a)
Test Procedure : ANSI/TIA/EIA-603-1992, Section 2.2.15

The Audio Low Pass Filter Response is the frequency response of the post limiter low
pass filter circuit above 3000 Hz. The response in dB relative to 1kHz is measured using
the HP8901 Modulation Analyzer. For the frequency response of the audio low-pass filter,
The EUT and test equipment were set up such that the audio input is connected at the
input to the modulation limiter and the modulated stage. The audio output is connected
at the output of the modulated stage.

5.5 Modulation Limiting - 82.1047(b) & 822.915(b)

Test Procedure : ANSI/TIA/EIA-603-1992, section 2.2.3

The audio signal generator is connected to the audio input circuit/microphone of the
EUT.

The transmitter is adjusted its full rating. The modulation response is measured for
each of the three modulating frequencies, one of them is the frequency of maximum
response (300Hz, 1000 Hz, and 3000Hz), and the input signal voltage is varied from 30%
modulation to at least 20dB higher than the saturation point. The systemmaximum deviation
was recorded at each test condition.

Measurements of modulation and test plots are attached. Measurements were performed
for both negative and positive modulation and respective results were recorded.
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5.6 Occupied Bandwidth : 82.1049 & 822.913

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and
above its upper frequency limits, the mean powers radiated are each equal to 0.5 percent
of the total mean power radiated by a given emission.

The antenna output terminal of the EUT was connected to the input of a 50ohm spectrum
analyzer through a matched 30dB attenuator. The radio transmitter was modulated by a
2500 Hz tone at an input level 16 dB greater than that necessary to produce 50 percent
modulation. The input level shall be established at the frequency of maximum response
of the audio modulating circuit. The occupied bandwidth data is obtained for 25kHz and
12.5 kHz channel bandwidth. The results are shown on the attached graphs.

Specified Limits:

(a) On any frequency removed from the assigned carrier frequency by more than 20kHz,
up to and including 45kHz, the sideband is at least 26dB below the carrier.

(b) On any frequency removed from the assigned carrier frequency by more than 45kHz,
up to and including 90kHz, the sideband is at least 45dB below the carrier.

(c) On any frequency removed from the assigned carrier frequency by more than 90kHz,
up to the first multiple of the carrier frequency, the sideband is at least 60dB below
the carrier of 40 + logl0 (mean power output in Watts) dB, whichever is the smaller
attenuation.

5.7 Spurious and Harmonic Emissions at Antenna Terminal : 82.1051

The level of the carrier and the various conducted spurious and harmonic frequencies
is measured by means of a calibrated spectrum analyzer. The spectrum is scanned from
the lowest frequency generated in the equipment up to 10 GHz. The transmitter is modulated
with a 2500Hz tone at a level of 16dB greater than that required to provide 50% modulation
of the rated system deviation at 1000 Hz.

The antenna output terminal of the EUT was connected to the input of 50 ohm spectrum
analyzer through a matched 30dB RF attenuator and coaxial cable.The transmitter was
operating at maximum power with modulation.

Spectrum
Analyzer
Signal Test Coaxial Directional
Generator Sample Attenuator Coupler
Power Power Power
Supply Meter Sensor
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5.8 Radiated Spurious and Harmonic Emissions : 82.1053

Measurements shall be made to detect spurious emissions that may be radiated directly
from the cabinet,

control circuits, power leads, or inter-mediate circuit elements under normal conditions
of installation and operation.

Radiation and harmonic emissions above 1 GHz is measured outdoors at our 3-meter test
range. The equipment under test is placed on a wooden turn-table 3-meters from the receive
antenna. The receive antenna height and turntable rotations were adjusted for the highest
reading on the receive spectrum analyzer. A half-wave dipole was substituted in place
of the EUT. This dipole antenna was driven by a signal generator with the level of the
signal generator being adjusted to obtain the same receive spectrum analyzer reading.
This level is recorded. For readings above 1GHz, the above procedure is repeated using
horn antennas and the difference between the gain of the horn and an isotropic antenna
are taken into consideration.

1
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5.9 Frequency Stability / Temperature Variation - 82.1055(b) & §22.335

Test Procedure : ANSI/TIA/EIA-603-1992, section 2.2.2

The carrier frequency stability is the ability of the transmitter tomaintain an assigned
carrier frequency.

The frequency stability of the transmitter is measured by:
a) Temperature: The temperature is varied from -30°C to +50°C using an environmental
chamber.
b) Primary Supply Voltage: The primary supply voltage is varied from 85% to 115% of
the voltage
normally at the input to the device or at the power supply terminals if cables are
not normally supplied.

Specification — The minimum frequency stability shall be +/- 1.5ppm for base station
or Fixed station at any time during normal operation.

Time Period and Procedure:

1. The carrier frequency of the transmitter and the individual oscillators is measured

at room temperature
(25°C to 27°C to provide a reference).

2. The equipment is subjected to an overnight “soak” at -30  °C without any power applied.

3. After the overnight “soak” at -30 °C (usually 14-16 hours), the equipment is turned

on in a “standby”
condition for one minute before applying power to the transmitter. Measurement of the
carrier frequency of the transmitter and the individual oscillators is made within
a three minute interval after applying power to the transmitter.

4. Frequency measurements is made at 1 °C interval up to room temperature. At least
a period of one and one half hour is provided to allow stabilization of the equipment
at each temperature level.

5. Again the transmitter carrier frequency and the individual oscillators is measured

at room temperature
to begin measurement of the upper temperature levels.

6. Frequency were made at 10 intervals starting at =30 °C up to +50 °C allowing at least

two hours at each
temperature for stabilization. In all measurements the frequency is measured within

three minutes after
applying power to the transmitter.
7. The artificial load is mounted external to the temperature chamber.

Note: The EUT is tested down to the battery endpoint for battery operated equipment.
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6. TEST RESULTS

FCC Part 24 Certification
Report No: BWS-04-RF-011
Date of Test : April 20, 2004

6.1 Summary of Test Results

The measurement results were obtained with the EUT tested in the conditions described

in this

report. Detailed measurement data and plots showing the maximum emission of the EUT

are reported.

FCC Rules
Section

Description

Test Result

Part 2.1046

RF Power Output

Pass [] Fail

Part 2.1049

Occupied Bandwidth

Pass [] Fail

Part 2.1051

Spurious Emission at Antenna Terminal

Pass [] Fail

Part 2.1053

Field Strength of Spurious Emission

Pass [] Fail

Frequency Stability

Pass [] Fail

2
Part 2.1055
2

Part 2.1055

RF Power Output

XXX XXX

Pass [] Fail

The data collected shows that the Seohwa Telecom Co., Ltd. PCS Repeater SHPR19-F1 complies
with technical requirements of the FCC Rule Part 2.947 and Part 22 related technical

specification.

6.2 Modification to EUT

The device tested is not modified anything, mechanical or circuits to improve EMI status

during

a measurement. No EMI suppression device (s) was added and/or modified during testing.

fBWS TECH Inc .
294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea
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7. TEST DATA

7.1 RF Power Output Measurement

Note :

Test Standard FCC Part 24.232 & 2.1046
. Forward 1930 - 1990 MHz
Operating Frequency * Reverse 1850 - 1910 MHz

Channel

Low / Mid/ High

RF Power Output

10 mwW

CDMA - Single Channel

; NADC — Composite

GSM - Composite Multiple Channel

Multiple Channel

Down Link(Forward)

} Measured Output Power (mW)
Test Conditon - -
Low Mid High
CDMA 4.2 6.1 5.9
NADC 4.4 6.2 6.5
GSM 5.2 7.4 6.2
Up Link(Reverse)
} Measured Output Power (mW)
Test Conditon - -
Low Mid High
CDMA 12.1 9.9 7.2
NADC 12.8 7.2 5.8
GSM 13.0 8.4 5.6

1. The input to the amplifier is tuned such that the output power is set to its maximum rated power
2. The RF output ports were properly attenuated by the RF attenuator and were connected to the RF

Power Meter and Spectrum Analyzer.
3. The measurements were performed at the shielded room.with environmental conditions of 23.9
4. Frequency Table

Channel Down Link (Forward) | Up Link (Reverse)
Low Channel 1930.2 MHz 1850.2 MHz
Middle Channel 1957.6 MHz 1877.6 MHz
High Channel 1989.8 MHz 1909.8 MHz

fBWS TECH Inc .
294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea

Seohwa Telecom

RF Repeater
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4B IF i ;
I ‘E in |'| ‘ ]| :
Middle Channel |  |lossessmmitnt wlﬁf\d!n}/ﬂ\rﬁwk‘hﬁﬂ}u\'lfﬁu ...... - —
1877.6 MHz | .. !N !{lau+¢“lukgwjnm;ﬁmngm””; _________
9.9 mW SN AL L
s G P s i L ________
LA ol Mo cosiiiisnn i i Rl t LA
corrlNRRIIY : WIH ]
ﬁ'hw Ifi'*ﬂ'mi ............................................... - |[|Jw ]{!lll.';,i'. L"% r'hf
CEHTER 1.8%?EBB.EHZ SPHN.2.545 MHz
#$#RES EM 38 kHz #$VEKW 388 kH=z SWP ZB.8 msec RL
éﬁr 188 .88 mH 6T 58 dE
SMPL [CHANHEL FUWER
LOG FPur: T.1614 mM
ia 5_425 th_.n'Hz .........................................................
dE : ; 1.268 MH=z
: 1.328 MH=z
AT
ngh Channel ................... ...... | l I‘fll'l-l Iq| l .........................
1909.8 MHz s QJiI“_€ _________________________________________
7.2 mW : 'J i ‘ AN
gg EE ........... & .................................................... lw;.{}{j} .....
I:EIRR e e LU St gt RPN S e e ST N TR E W .ii.ll. .J.'. il 4
h I ...................................................... I.IEJ-IIj.‘-f-JI{y rll- Hq
CEHTER 1.989588 GHz SPAM Z.648 MHz
#RES EM 28 kH=z #UEKW 2808 kH= SHUPF 20.8 msec RL

fBWS TECH Inc .
294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
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FCC Part 24 Certification
MH Report No: BWS-04-RF-011
Date of Test : April 20, 2004

NADC Forward Pl ot

o
REF 186.88 mh 4T 868 dB
SMFL [CHAHNMEL POMWER
LOG Fur 4.8752 ml
1@ 145 .84 nMW Hz
dB . i 1
Low Channel
1930.2 MHz
4.4 mW
Wy SE
SC FS
CORE
CEMTER 1.92082008608 GHz SPAH EG.0B8 kHz
#RES EM 3088 Hz #WEHW 2 kHz SHF Z.08 =sec RL
-
REF 186.88 mhH 4T 28 dB
SMFPL [EHAHNWEL FOMWER
LOG Pur: E.1512 mH ; : : 2 2 2
1@ 2@5 .BE HN/HZ ....... ......... ......... .............................
dB ; ; i : : : CSP 1.2E8 MH=z
CEW 28.68 kH=z
Middle Channel
1957.6 MHz
6.2 mW
e SE
SC F5S
CORR
CEMTER 1.95F76E@E8 GHz SPAH EB@.88 kHz
#$#RES EW 388 Hz #$#VEW 3 kH=z SWP Z.88 =sec RL
ST
REF 1868.88 mh aT 38 dB
SMPL [CHANHEL FUWER
LOG Fur 6.5813 mM
16 216 .71 mW/H=z
dB/ . :
High Channel
1989.8 MHz
6.5 mW
We SE
| L L | T
CORR I
CEMTER 1.989808888 GHz SPAH EB@ .88 kHz
#RES EM 288 H=z #UEKW 2 kH=z SWF 2.88 sec RL
fBWS TECH Inc . 17 of 46
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nooy Date of Test : April 20, 2004

NADC Rever se Pl ot

o

REF 18@.88 mh AT 28 dB

SMFL [CHAHNMEL POMWER

LOG Fur: 12.794 mhH 2 2 2 2 2 2

1@ 425.45 an_)Hz ....... ......... ......... .............................
dB s : i i : ; ; ;

Low Channel
1850.2 MHz

12.8 mW
We SE

SC FE
CORR

CEMTER 1.25682880808 GH=z SPAH EB.BB kH=z

#RES EW 288 Hz UBW 2 kHz SMP 2.88 sec RL
-
REF 188.88 mW AT =28 dB
SMPL [CHAWHEL FOWER
LOG FPuwpr = F.2277 mH - ; ; ; ; ;
1@ 24B.92 HNI/HZ ....... yEEREaEL yEEREaEL e
dE ; ; ; ; ; ; ;

Middle Channel

1877.6 MHz
7.2 mW
e SE
SC F5S
CORR

CEMTEE 1.87FE8888 GHz SPAM BB .80 kHz

#$#RES EW 388 Hz #$#VEW 3 kH=z SWP Z.88 =sec RL
ST
REF 1868.88 mh aT 38 dB
SMPL [CHANHEL FUWER
LOG FPuwr : 5.8473 mH - ; ; ; ; ;
ia 194_93 th’le ....... R R e e e e
dB i : : : : : CCEP 1.268 MHz

High Channel

1989.8 MHz
5.8 mW
W@ SE
SCOFS
CORE
CEHTER 1.9@8950@AEA GHz SPAM EA.B8 kHz
#RES EM 288 H=z #UEKW 2 kH=z SWF 2.88 sec RL
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GSM Forward PI ot

o

REF 18@.88 mh AT 28 dB

SMFL [CHAHNMEL POMWER

LOG Fur: E.A17E61 mH 2 2 2 2 2 2

1@ 1B.352 an_)Hz ....... ......... ......... .............................
dB s : i i : ; ; ;

Low Channel
1930.2 MHz
5.2 mW

Wi 5B
SC FE
CORR

CEMTER 1.92B8288 GH=z SPAHM 4 .86860 MH=z

#FRES BMW 18 KkH=z #VEBMW 188 kHz SHP 28.0 mzec L

-

REF 188.88 mh AT 268 dE

SMFPL [EHAHNWEL FOMWER

LOG Fuwr : ¥.23798 mH ; : : 2 ; 2

1@ 14_?58 an/Hz ....... ......... ......... .............................
dB~ ; ; i : : : CSP 1.2E@ MHz

S = SR SO <o et 1114 (R - CEW EBB.B kHz
Middle Channel
1957.6 MHz
7.4 mW

WA SE

SC FS

CORR

CEMTEE 1.9%57FE8B8 GH=z SPAM 1.8808 MHz

#$RES EW 18 kHz #$VEKW 188 kH=z SWP 38.8 msec RL
ST
REF 188.88 mM 6T 58 dE
SMPL [CHANHEL FUWER
LOG FPuwr : E.1944 mH - ; ; ; ; ;
ia 12 _389 hl-»l.-"Hz ....... R R e e e e
dB i ! : : : CSFP 1.268 MH=z
High Channel
1989.8 MHz
6.2 mW
W@ SE
SCOFS
CORE
CEHTER 1.959588 GHz SPAM 1.888 MHz
#RES EM 18 kH=z #UEKW 188 kH=z SHUPF 26.8 msec RL
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FCC Part 24 Certification
MH Report No: BWS-04-RF-011
Date of Test : April 20, 2004

GSM Rever se Pl ot

o
REF 18.88 mh 6T 28 dE
SMFL [CHAHMEL POMWER
LOG Fur: 13.832 mW . : : : :
1a ZE.BES an_)Hz ......... .............................
ST SRR IR S 1 (1 (1 1151 I PO CEMW 588.8 kHz
Low Channel | |t iR Lt e
1850.2 MHz |  |oiiiieead Ml i T i e
13.0 mW
e SE
e ] T e Tr el [ | Iote B ety 1 | o
CORR
CEHTER 1.85@8288 GH= SPAM 1.088 MH=z
#RES EM 18 kHz #WEW 188 kHz SHF 8.8 msec RL
-
REF 18.88 mH AT 28 dB
SMFPL [EHAHNWEL FOMWER
LOG FPuwpr = 2.23752 mH - ; ; ; ;
1@ 15.?51 an/Hz ......... .............................
dEe ./ : : : ;
Middle Channel
1877.6 MHz
8.4 mW
e SE
SC FS
CORE
CEHTER 1.877G6E@ GHz SPAM 1.088 MHz
#$RES EMW 18 kHz #$VEKW 188 kH=z SWP 38.8 msec RL
ST
REF 18.88 mM 6T 28 dE
SMPL [CHANHEL FUWER
LOG FPuwr : E.5¥19 mH - . ; ; ; ;
ia 11_144 th’le i R e e e e
dB ] ; ; il i
High Channel |  |== S S e
1989.8 MHz ; ; o | TR ol L | O SRR, SO
5.6 mW
W@ SE
e ] L || | L e L T | | | o | T
CORE
CEHTER 1.9@89588 GHz SPAM 1.888 MHz
#RES EM 18 kH=z #UEKW 188 kH=z SHUPF 26.8 msec RL
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7.2 Occupied Bandwidth

Test Standard

FCC Part 24.238 & 2.1049

Operating Frequency

Forward 1930 - 1990 MHz

Reverse

1850 - 1910 MHz

Channel

Low / Mid/ High

RF Power Output

10 mwW

CDMA - Single Channel

NADC — Composite Multiple Channel
GSM - Composite Multiple Channel

Down Link(Forward)

} Measured Occupied Bandwidth (kHz)

Test Conditon - -
Low Mid High
CDMA 1390 1375 1390
NADC 32.8 32.5 32.5
GSM 283 290 285

Up Link(Reverse)

) Measured Occupied Bandwidth (kHz)

Test Conditon - .
Low Mid High
CDMA 1385 1400 1390
NADC 32.5 33.0 32.0
GSM 290 280 283

Note :

FCC Part 24 Certification
Report No: BWS-04-RF-011
Date of Test : April 20, 2004

The input to the amplifier is tuned such that the output power is set to its maximum rated power

The spectrum analyzer for this measurement was set with RBW and VBW, as recorded in the plots.
The frequency band measurements were performed at the rated supply voltage and # 10% of the rated

supply voltage.

The measurements were performed at the shielded room.with environmental conditions of 23.9

Frequency Table

Channel Down Link (Forward) | Up Link (Reverse)
Low Channel 1930.2 MHz 1850.2 MHz
Middle Channel 1957.6 MHz 1877.6 MHz
High Channel 1989.8 MHz 1909.8 MHz

fBWS TECH Inc .
294-9 Jungdae-Dong,

Kwanggu-Si,Kyunggi-Do,

464-800, Korea

Seohwa Telecom

RF Repeater

FCC ID:R3ISHPR19-F1 (Model:SHPR19-F1)
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FCC Part 24 Certification

Report No: BWS-04-RF-011
Date of Test : April 20, 2004

CDVA Forward Pl ot

Low Channel
1930.2 MHz
1.390 MHz

FEAK
LOG
ia
dB

oL
-19.9
dEm

Wi MB
SC FC
CORR

CEMTER 1.92B8288 GH=z SPAM 2.8080 MH=z

MERE & 1.398 MH=z

o
REF 28.8 dBm AT 28 dE -1.98 dE

#FRES EW 38 kHz VBW 28 kH=z SHF 28.8 msec

BT

Middle Channel
1957.6 MHz
1.375 MHz

PEAK
LOG
1@

dB s

oL
o By
dEm

Vi ME
SC FC
CORR

CEMTEE 1.9%5FEB8 GH=z SPAM 2.8808 MHz

MKR & 1.275 MH=z

-
REF 28.8 dBEm AT 28 dB .84 dE

#FRES EM 38 kH=z YEBW 38 kH=z SWF Z28.8 msec

RT

High Channel
1989.8 MHz
1.390 MHz

FPEAK
LOG
1@
dB

oL
-18.2
dBEm

Wi MEB
SC FC
CORR

CEMTER 1.959388 GH=z SPAM 2.880 MH=z

MER & 1.398 MH=z

ST
REF ZB.8 dBm AT 38 dB .34 dB

#FRES EBM 28 kH= VEW 28 kH= SHPF 28.8 msec

BT

fBWS TECH Inc .
294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea
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- FCC Part 24 Certification
s - Report No: BWS-04-RF-011
nooy Date of Test : April 20, 2004

CDVA Reverse Pl ot

o MKR & 1.385 MHz
REF 28.8 dEm AT 28 dB .71 dBE
FE/E
LOG : : : : : : : :

1a ......... ......... ......... ......... ........ . ......... ......... ......... ......... .........

=R N - N T W D N T T W
Low Channel “ic.@ SR : : | el : : {3

1850.2 MHz HEm: a2 e e
1.385 MHz : : : A

Wi MB
SC FC
CORR

CEMTER 1.85@286 GHz SPAM 2.G86 MHz
#RES EM 38 kHz VEM 38 kHz SHF Z8.8 msec BT

P o MER o 1.488 MHz
REF ZB8.8 dEm AT 26 dB .71 dBE
PEAK
LOG : : : : : : : :

1@ ......... yEEREaEL yEEREaEL i S {raERERiay 7 g e g ik R yEEREaEL yEREa
dB./ i i i ¥ i X ¥ i ¥

| s s #8404 Mk 3 3 Sk &
Middle Channel 17 .4 : : : : ey : : :

1877.6 MHz dBm ey —————————
1.400 MHz : : N HE ; ;

VA ME
Bl C e e e i e VIR et et e B
CORE i i i i s i i

i i . Tt

CEHTER 1.877G6E@ GH=z SPAM Z.088 MHz
#$#RES EM 38 kHz WEW 58 kH=z SWP ZB.8 msec RT

s MER & 1.398 MH=z
REF 28.8 dBEm AT 38 dB -.86 dBE
FEAK
LOG : : : : : : : :

18  |eeeeeeens R R R RREREIRL ELELELES: R R R RERE

-19.6
1909.8 MHz dEm

1.390 MHz

High Channel oL feeeeeenes é ......... é ......... é ......... é ...... fﬁﬂ ....... é ......... é ......... é ......... é .........

Wi MEBE
SC FC
CORR

CEHTER 1.9@89588 GHz SPAM Z.088 MHz
#RES EM 28 kH=z VEW 28 kH=z SHUP 26.8 msec RT
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FCC Part 24 Certification
Report No: BWS-04-RF-011
Date of Test : April 20, 2004

NADC Forward Pl ot

Low Channel
1930.2 MHz
32.8 kHz

o
REF 28.8 dBm

MER & 22.8 kH=z

AT 28 dB .92 dB

FEAEK
LOG : : : : : : : : :
1@ ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

Wi MB
SC FC
CORR

SPAM 166G.68 kHz
SHF 288 msec RL

CEMTER 1.9282888 GH=z

#FRES EBW 1.8 kH=z VEBW 1 kH=z

Middle Channel
1957.6 MHz
32.5 kHz

-
REF 28.8 dBEm

MKR & 22.5 kH=z

AT 28 dB 1.35 dBE

PEAK
LOG : : : : : : : : :
1@ ......... yEEREaEL yEEREaEL yEEREaEL R L R yEEREaEL yEEREaEL yEEREaEL yEREa

oL
o By
dEm

Vi ME
SC FC
CORR

CEMTEE 1.957EB88 GH=z SPAM 188.8 kHz

#$RES EMW 1.8 kH=z WEW 1 kH=z SHP 5868 msec RL
e MKR & 32.5 kHz
REF 2Z8.8 dEm aT 38 dB 1.13 dE
FE#&K
LOG : : : : : : : : :
ia ......... R R R RREREIEL :. ......... R R R RERE
High Channel 9&8 2 ................................................ ] P o i n e T A A T A A i T A A
1989.8 MHz dBm  f— Y e e
32.5 kHz :
YA ME
o T L L L T
CORR
CEMTER 1.98980888 GHz SPAH 188.8 kHz
#RES EM 1.8 kH=z VEW 1 kH=z SWF 266 msec RL
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NADC Rever se Pl ot

Low Channel
1850.2 MHz
32.5 kHz

FEAK
LOG
ia
dB

Wi MB
SC FC
CORR

CEMTER 1.85@ZB888 GH=z SPAHM 188 .08 kH=z

MER & 22.5 kH=z

o
REF 28.8 dBm AT 28 dE 1.85 dE

...................................................................................................

#FRES EBW 1.8 kH=z VEBW 1 kH=z SHF 288 msec

REL

Middle Channel
1877.6 MHz
33.0 kHz

PEAK
LOG
1@

dB s

oL
-22.6
dEm

Vi ME
SC FC
CORR

CEMTEE 1.3837FEB88 GH=z SPAM 188.8 kHz

MKR & 22.08 kH=z

-
REF 28.8 dBEm AT 28 dB .24 dE

#FRES BN 1.8 kH=z YEBM 1 kH=z SWF 388 msec

RL

High Channel
1989.8 MHz
32.0 kHz

FPEAK
LOG
1@
dB

Wi MEB
SC FC
CORR

CEMTER 1.9A95888 GH=z SPAM 188 .8 kH=z

MER & 32.8 kH=z

ST
REF ZB.8 dBm AT 38 dB .52 dB

#FES BN 1.8 kH= VEWM 1 kH= SHP 288 msec

BT

fBWS TECH Inc .
294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea
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GSM Forward PI ot

Low Channel
1930.2 MHz
283 kHz

FEAK
LOG
ia
dB

Wi MB
SC FC
CORR

CEMTER 1.92B8288 G5H=z SPAHM 4 .80868 MH=z

MER & 283 kH=z

o
REF 28.8 dBm AT 28 dE -.4%8 dEBE

&
4

#FES EBW 3.8 kH=z VEBW 2 kH=z SHF 222 msec

REL

Middle Channel
1957.6 MHz
290 kHz

PEAK
LOG
1@

dB s

oL
o By
dEm

Vi ME
SC FC
CORR

CEMTEE 1.9%5FE8B8 GH=z SPAM 1.888 MH=z

MER & 298 kH=z

-
REF 28.8 dBEm AT 28 dB -1.15 dBE

#FRES BN 3.8 kH=z YEBM 3 kH=z SHWF 333 msec

RL

High Channel
1989.8 MHz
285 kHz

FPEAK
LOG
1@
dB

Wi MEB
SC FC
CORR

CEMTER 1.959388 GH=z SPAM 1.8808 MH=z

MER & 285 kH=z

ST
REF ZB.8 dBm AT 38 dB .54 dB

#FES BN 2.8 kH= VEWM 2 kH= SHP 222 msec

RL

fBWS TECH Inc .
294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
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GSM Rever se Pl ot

Low Channel
1850.2 MHz
290 kHz

FEAK
LOG
ia
dB

Wi MB
SC FC
CORR

CEMTER 1.825@8288 G5H=z SPAHM 4 .80868 MH=z

MER & 298 kH=z

o
REF 28.8 dBm AT 28 dE -.61 dE

#FES EBW 3.8 kH=z VEBW 2 kH=z SHF 222 msec

REL

Middle Channel
1877.6 MHz
280 kHz

PEAK
LOG
1@

dB s

oL
-28.8
dEm

Vi ME
SC FC
CORR

CEMTEE 1.87FEB8 GH=z SPAM 1.888 MH=z

MKR & 2808 kH=z

-
REF 28.8 dBEm AT 28 dB .26 dE

#FRES BN 3.8 kH=z YEBM 3 kH=z SHWF 333 msec

RL

High Channel
1989.8 MHz
283 kHz

FPEAK
LOG
1@
dB

Wi MEB
SC FC
CORR

CEMTER 1.989388 GH=z SPAM 1.8808 MH=z

MER & 283 kH=z

ST
REF ZB.8 dBm AT 38 dB -.63 dE

#FES BN 2.8 kH= VEWM 2 kH= SHP 222 msec

RL
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