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1. General Information
1.1 EUT Description

FCCID STESP-APA-002
Product Name PCS Repeater(CDMA)
Model Name RSP-APA-002

Uplink :1851.25 ~ 1863.7SMHz
Frequency

Downlink :1931.25 ~ 1943.75MHz

Channel Uplink&Downlink(25/150/275)
Modulation Type CDMA
Power Rating 110VAC(85 ~ 145VACQ)
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2. Laboratory Information

2.1 Laboratory Name Estech Co., Ltd.
2.2 Location

Head Office Rm. 1015, World Venture Center II, 426-5 Gasan-dong
Geumcheon-gu, Seoul, 153-803. Korea.
EMC Lab(Ichon) 58-1, Osan-Ri, GaNam-Myon, YeoJoo-Gun, KyungKi-Do, Korea
EMC Lab(Yanggi) 97-1, Hoiuk-Ri Majang-Myon, Icheon-city, KyungKi-Do, Korea
2.3 Quality System Accredited by KOLAS(ISO/IEC 17025)

2.4 Major Accredited Mark

F* F@ BABT I“I

3. Summary of Test Results

Test Item Standard Result

RF Output Power PASS

Occupied Bandwidth PASS

Spurious and Harmonic

Emission at Antenna Part 24 PASS
Terminal

Field Strengt.h (.)f Spurious PASS
Radiation

Frequency stability PASS
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4. RF Output Power

4.1 Test Procedure

The EUT was placed on a wooden turn table 3 meters from the receive antenna. The receive antenna

height and turn table rotation was adjusted for the highest reading on the receive spectrum analyzer.
For CDMA signals, a peak detector is used, with RBW = VBW = 3MHz. For AMPS, GSM, and
NADC TDMA signals, a peak detector is used, with RBW = VBW = 1MHz, A Horn antenna was

substituted in place of the EUT. This Horn 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 spurious

level is recorded. For reading 1GHz, the above procedure is repeated using horn antennas and the

difference between the gain of the horn and an isotropic or dipole antenna are taken into consideration.

4.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model
Spectrum Analyzer Agilent E4407B
Signal Generator HP E4432B

Attenuator

Bird Electronic Corp.

100-SA-MFN-30

4.3.1 Test Results (Uplink)

Ch No. Freq (MHz) Power Output (dBm)
Low 25 1851.25 22.98
Mid. 150 1857.50 23.01
High 275 1863.75 23.01
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4.3.2 Test Results (Downlink)
Ch No. Freq (MHz) Power Output (dBm)
Low 25 1931.25 33.98
Mid 150 1937.50 33.94
High 275 1943.75 34.04
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4.4 Test Plot
Uplink
RF Power Output (25)
i SiE Meas Setup
CH Freq 1.851 GHz Trig Free Avg Numb?g

Channel Power

Number of Averages 18

Off
Avg Mode

Repesat

Integ BH
20806 MH=

Chan Pwr Span
. OREREE0E MH=

Optimize
Ref Level

Channel Power Power Spectral Density

22.98 dBm /2.0000 MH= -40.03 dBm/H=

RF Power Output (150)

= Agilent Freg/sChannel
|

CH Freq 1.857 GH= Trig Free Center Freq
Channel Power 1.85750008 GH=z

Start Freq
1856000088 GH=
Htten 5 dB

Stop Freq
1.85900088 GHz

CF Step
G.25080808 MH=z
Auto Man

Freq Offset
0.00000888 Hz

Channel Power Power Spectral Density 0nS|gna| Tra(c):_Fl%

23.01 dBm /2.0000 MH= -40.00 dBm/H=

RF Power Output (275)

© Agilent Freq/Channel
|

CH Freq 1.864 GH=z Trig Free Center Freq
Channel Power i 186375000 GH=

Start Freq
1.862250808 GHz

Stop Freq
1.#6525000 GH=

CF Step
6.2508E88E MH=
HAuto Man

Frec Offset
B.AABRRREE  H=

Channel Power Power Spectral Density 0nS|gnaI Tra&'ﬁ

23.01 dBm /2.0000 MH=z -40.80 dBm/Hz
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Downlink
RF Power Output (25)
5 Agilent Meas Setup
|
CH Freq 1.931 GH=z Trig Free Avg Number
Channel Power i
On 0ff
Number of Averages 10 Avg HMode
Exp Repeat
__ Integ BH
] Z.AAEEE MH=z
—
1

Chan Pwr Span
3. PRAAERARE MH=

Optimize
Ref Level

Channel Power Power Spectral Density

33.98 dBm /2.0000 MH= -29.03 dBm/H=

RF Power Output (150)
s Agilent Freq/Channel
|
CH Freq 1.938 GH=z Trig Free Center Freq

Channel Power 1.937500808 GH=

Start Freq
1.936800088 GH=z

Stop Freq
1. 3339800888 GH=

CF Step
300.000686 kH=
i| Auto Man

Freq Offset
B.AAREREEE  Hz

Channel Power Power Spectral Density ("

33.94 dBm /2.0000 MH= -29.07 dBm/H=z

Signal Track
Off

RF Power Output (275)
i Agilent Freq/Channel
|
CH Freqg 1.944 GH= Trig Free Center Freq

Channel Power 1.24375008 GH=z

Start Freq
1942250008 GHz

Stop Freq
1.94525088 GHz

CF Step
Zen.aaanen kH=
Auto Man

Freq Offset
0.00000888 Hz

Channel Power Power Spectral Density 0nS|gna| Tra(c]:_]cli

34.804 dBm /2.0000 MH= -28.97 dBm/H=
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Input Signal Output Power

Uplink (150)

Agilent
|

CH Freq 1.857 GH=
Channel Power

Center 1.857500000 GH=

Trig Free
I

1.85980008
5.25088088

Auto

Channel Power Power Spectral Density

Freq/Channel

Center Freq
1. 85750008 GHz

Start Freq
185680060 GH=

Stop Freq

GH=

CF Step

MH=
Man

Freq Offset
0.0000BEEE  Hz

Signal Track

On Off
-72.04 dBm /2.0000 MHz -135.85 dBm/Hz
I
Downlink (150)
Agilent Amplitude
CH Freaq 1.938 GH= Trig Free Ref Level
Channel Power _ —6@.88 dBm

Auto

Log

Channel Power

-b61.02 dBm /2.00080 MH=

Power Spectral Density

-124.83 dBm/H=

1 of

Attenuation
5.88 dB
Man

Scale/Div
1a.68 4B

Scale Type

Lin
Presel Center

Presel Ad just
B.00000808 H=

More

3
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5. Occupied Bandwidth
5.1 Test Procedure

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% of the Emission bandwidth.

The VBW is set to 3 times the RBW. The sweep time is coupled.

5.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model
Spectrum Analyzer Agilent E4407B
Signal Generator HP E4432B
Attenuator Bird Electronic Corp. 100-SA-MFN-30
5.3 Test Results
(Uplink)
Channel Frequency(MHz) 26dB Bandwidth(MHz)
25 1851.25 1.38
150 1857.50 1.39
275 1863.75 1.37
(Downlink)
Channel Frequency(MHz) 26dB Bandwidth(MHz)
25 1931.25 1.38
150 1937.50 1.39
275 1943.75 1.38
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5.4 Test Plot
Uplink
26dB Channel Bandwidith(25)
= Agllent Freq/Channel
|
CH Freq 1.851 GH=z Trig Free Center Freq
Occupied Bandwidth F 1@ 1.851 250068 GH=
Start Freq
1.349750808 GHz
Stop Freq
1.852750868 GH=
CF Step
625000088 MH=
Auto Man

Freq Offset
AARAEREER  Hz

Occupied Bandwidth Occ BH ¥ Pwr 99.00 OnSig"al Tra&'i
1.2582 MH=z —

Transmit Freq Error 5.41
® dB Bandwidth

26dB Channel Bandwidith(150)

e Agilent Freq/Channel
|

CH Freq 1.857 GH= Trig Free Center Freq
Channel Power i 1.8575060606 GHz

Start Freq
1.85600000 GH=z

Stop Freq
1.859006808 GHz

CF Step
625088088 MHz
Auto Man

Frecg Offset
0.00080A8A Hz

#UEBH 3

Channel Power Power Spectral Density (M Signal Trag_]c'f(

23.01 dBm /2.0000 MH= -40.00 dBm/H=

26dB Channel Bandwidith(275)

=2 Agilent Span
|

CH Freqg 1.864 GH=z Trig Free Span
Occupied Bandwidth Z.OBEREEEE MHz

Span Zoom
Full Span
Zero Span

Last Span

Occupied Bandwidth Occ BH % Pwr : Zone»
1.2579 MH=z

Transmit Freq Error 4
x dB Bandwidth )
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Downlink
26dB Channel Bandwidith(25)

Agilent Freq/Channel
|

CH Freg 1.931 GH=z Trig Free Center Fregq
Occupied Bandwidth 1@ 1.93125006 GHz

Start Freq
1.9297560606 GHz

Stop Freq
1.93275008 GHz

CF Step
5.25000000 MHz
Auto Man

Freq Offset
0.00000E0E Hz

Occupied Bandwidth Occ BH % Pwr on et Tra&'?
1.2487 MHz —

Transmit Freq Error
® B BandwWidth I+

26dB Channel Bandwidith(150)

Agilent

|
CH Freq 1.938 GH= Trig Free Center Freq

Occupied Bandwidth 1.93750088 GHz

Freq/Channel

Start Freq
1.936888068 GH=

Stop Freq
1.93900008 GHz

CF Step
308 ARAREEA kH=z
Auto Man

Freq Offset
B.AGEEEEAH Hz

Occupied Bandwidth Occ BH i« Pwr OnSignal Trag_fli

1.2558 MH=

Transmit Freq Error H
x B Bandwidth

26dB Channel Bandwidith(275)

= Agilent Meas Setup

|
CH Freq 1.944 GHz Trig Free Avg NUMb?g
Occupied Bandwidth 2 on Off
Avg Mode
Exp FEepeat
Max Hold
On Off

Occ BH ¥ Pwr
99.88 ¥

0OBH Span
3.Ea06E600 MHz

[=

Occupied Bandwidth Occ BH ¥ Pur —26.@)5 ?;lg

1.2559 MH=

Transmit Freq Error c1 Optimize
% dB Bandwidth ] Ref Level
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6. Spurious and Harmonic Emission at Antenna Terminal

6.1 Test Procedure
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 10GHz. Set the RES BW to 1% of the emission bandwidth to show compliance with the -13dBm, limit, in the
1MHz bands immediately outside and adjacent to the top and bottom edges of the frequency block.

For the Out-of-Band measurements a IMHz RBW was used to scan from 10MHz to 10xfo of the fundamental

carrier for all frequency block. A display line was placed at -13dBm to show compliance for spurious, and
harmonics.

6.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model
Spectrum Analyzer Agilent E4407B
Signal Generator HP E4432B
Attenuator Bird Electronic Corp. 100-SA-MFN-30

6.3 Test Results (Uplink)
CDMA(Spurious Emission: Band Edge)

Channel Frequency Result Limit Margin
25 1851.25 -38.40 -13.00 25.40
275 1863.75 -39.42 -13.00 26.42

CDMA (Spurious Emission: Out of Band)

Channel Frequency Result Limit Margin
25 1851.25 -33.12 -13.00 20.12
150 1857.50 -33.52 -13.00 20.52
275 1863.75 -33.03 -13.00 20.03
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6.4 Test Results (Downlink)

CDMA(Spurious Emission: Band Edge)

Channel Frequency Result Limit Margin
25 1931.25 -29.54 -13.00 16.54
275 1943.75 -31.18 -13.00 18.18

CDMA (Spurious Emission: Out of Band)

Channel Frequency Result Limit Margin
25 1931.25 -21.18 -13.00 8.18
150 1937.50 -21.54 -13.00 8.54
275 1943.75 -21.37 -13.00 8.37
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6.5 Test Plot

Uplink

PLOTS OF EMISSION (CDMA): BAND EDGE(Ch25)

- Agilent

----------1 .

Marker

Select Marker

Normal

Delta

Band Pair
tart Stop

$pan Pair
Span Center

Marker

Select Marker

1 2 3 4

Normal

Delta

Band Pair
Start Stop

Span Pair
Span Center

Off

More
1of 2
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Downlink

PLOTS OF EMISSION (CDMA): BAND EDGE(Ch25)

- Agilent

MM----II-II-
II'J 30000000 GHZ |
mu-‘lﬁ—

Marker

Select Marker
3 4

Normal

Delta

Band Pair

Start Stop

Span Pair

Span Center

off

More
1 of 2

Marker

Select Marker
4

Normal

Delta

Band Pair

Start Stop

Span Pair

Span Center

off

More
1 of 2
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Uplink
PLOTS OF EMISSION (CDMA): Out of Band(Ch25)

File

Catalog»

Saver

Load»

Deleter

Copy»

Rename»

More
1 of 2

Peak Search

Meas Tools»

Next Peak

MNext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

0=

L) (]
=
= T
@ @

More
1 of 2

PLOTS OF EMISSION (CDMA): Out of Band(Ch150)

== Agilent

Marker

Select Marker
1z 3 4

Normal

Delta

Band Pair
|| Start Stop

Span Pair
Span Center

Off

More
1 of 2
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-z Agilent - . Peak Search

Meas Tools»
Hext Peak
Next Pk Right
Hext Pk Left
Min Search

Pk-Pk Search

]
i
-
—
]
I
i
-
]

More
1 of 2

PLOTS OF EMISSION (CDMA): Out of Band(Ch275)

2 Agilent Marker

Normal

Delta

Band Pair
Start Stop

Span Pair

Off

More

VEH 1 MH= 1@ 2

Select Marker
1 2 3 4

Span Center

-4 Agilent

Peak Search

Meas Tools»

Hext Peak

Next Pk Right

Hext Pk Left

Min Search

Pk-Pk Search

More
1 of 2

VEH 1 MH=z
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Downlink
PLOTS OF EMISSION (CDMA): Out of Band(Ch25)
Marker
Select Marker
1 2 3 4
Normal
Delta
Band Pair
Start Stop
Span Pair
Span Center
Off
. More
B - VEH 1 MHz 1 ot Lotz
|

5 Agilent

Peak Search

Meas Tools»

NHext Peak

Mext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2

PLOTS OF EMISSION (CDMA): Out of Band(Ch150)

=5 Agilent

Marker

Select Marker
1 2 =z 4

Normal

| Marker ||| 1 [ I [ ] Delta
| >3c1@g@@eed GH= | | | [l | |

i e bt s IS I Band Pair
Start Stop

Span Pair

L LT T —

Off

More
1 of 2

YBH 1 MH=
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Peak Search

Meas Tools»

Hext Peak

Mext Pk Right

Hext Pk Left

Min Search

Pk-Pk Search

More
1 of 2

PLOTS OF EMISSION (GSM): Out of Band(Ch275)

=2 Agilent

Marker

Select Marker

--------I-- I

Normal

Delta

Band Pair
Bl Start Stop

Span Pair
Span Center

Off

More
1 of 2

VEHW 1 MH=z

Peak Search

Meas Tools»
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MHext Pk Right
F’Jlﬂlﬁlﬁ
Next Pk Left

Min Search

Pk-Pk Search

¥
4

15 dB

@ GHz |
e ==
.

More
1 of 2
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Inter-modulation Signal

Uplink (25&50)
i Agilent Marker
Select Marker
1 2 3 4
Normal
Delta
Band Pair
Start Stop
Span Pair
Span Center
Off
- - More
YEH 36 kHz 4 Y 1 of 2
|

Uplink (250&275)
- Agilent Marker
Atten 5 dB 3 <elect Marker
1 2 3 4
Hormal
Delta
Band Pair
Start Stop
Span Pair
Span Center
off
- More
vE 38 y 1of2
|
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Marker

Select Marker

1 2 3 4
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Delta

Band Pair

Start Stop

Span Pair

Span Center

Off

More
1 of 2

Downlink (250&275)

s Agilent

Marker

Select Marker

1 2z 3 4
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Band Pair

Start Stop
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off

More
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7. Field Strength of Spurious Radiation

7.1 Test Procedure
Radiation and harmonic emission are measured outdoors at our 3 meters test range. The equipment under test is

placed on a wooden turntable 3 meters from the receive antenna. The receive antenna height and turntable
rotations were adjusted for the highest reading on the receive spectrum analyzer (or receiver). 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 or dipole antenna are taken into consideration.
7.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model
Spectrum Analyzer Agilent E4407B
Signal Generator HP 83620B
Pre Amplifier HP 8449B
Horn Antenna SCHWARZBECK BBHA 9120 D
Horn Antenna SCHWARZBECK BBHA 9120 D
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7.3 Test Results

Uplink
CDMA(Ch 25)

F Recei C tion Factor(dB EIRP(dB . .
requency _ecelver orrec .1on actor(dB) . (dBm) Limit(@dBm)| Polarity
(MHz) Reading(dBuV)| AG(dBi) CL(dB) | SG Reading Result
3702.50 58.83 12.60 8.33 -44.94 -40.67 -13.00 V

CDMA(Ch 150)

F Recei C tion Factor(dB EIRP(dB
requency -CCCIVCI‘ orrec '10n actor(dB) ' (dBm) LimitdBm) Polarity
(MHz) Reading(dBuV)| AG(dBi) CL(dB) | SG Reading Result
3715.00 57.50 12.60 8.33 -44.77 -40.50 -13.00 Vv

CDMA(Ch 275)
Frequency Receiver Correction Factor(dB) EIRP(dBm)

Limit(dB |
(MHz)  |Reading(dBuv)| AG(BD) | CL(dB) |SG Reading] Resulr |- tdBm)  Polarity

3727.50 57.83 12.60 8.33 -45.77 -41.50 -13.00 Vv

* The TX signal isn't detected from 2nd harmeonics.
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Downlink
CDMA(Ch 25)
Frequenc Receiver Correction Factor(dB ERP(dBm . ,
quency . Vv (dB) - ( ) Limit(dBm)| Polarity
(MHz) Reading(dBuV| AG(dBd) CL(dB) | SG Reading Result
3862.50 65.33 12.60 8.33 -36.77 -32.50 -13.00 Vv
CDMA(Ch 150)
F Recei C tion Factor(dB ERP(dB
requency e.celver orrection Factor(dB) ' (dBm) Limit(dBm)| Polarity
(MHz) Reading(dBuV| AG(dBd) CL(dB) | SG Reading Result
3875.00 65.67 12.60 8.33 -36.47 -32.20 -13.00 vV
CDMA(Ch 275)
F Recei C tion Factor(dB ERP(dB
requency c?celver orrection Factor(dB) . (dBm) Limit(dBm)| Polarity
(MHz) Reading(dBuV| AG(dBd) CL(dB) | SG Reading Result
3887.50 65.00 12.60 8.33 -37.07 -32.80 -13.00 vV
* The TX signal isn't detected from 2nd harmeonics.
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8. Frequency stability

8.1 Test Procedure
The frequency stability of the transmitter is measured by:

a) Temperature: The temperature is varied from -30 C to +60 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.
% The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized frequency

block. The frequency stability of the transmitter shall be maintained within +=1ppm of the center frequency.

8.2 Test Equipments

The following test equipments are used during tests

Equipment Manufacturer Model
Spectrum Analyzer Agilent E4407B
DC Power Supply INTERACT AK-5007

Tem/Hum Chamber Myung Technology SM-150-2
Signal Generator HP E4432B
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8.3 Test Results

Uplink

Operting Frequency : 1,857,500,000

Channel : 150

Reference Voltage : 110.00 VAC

Deviatin Limit : 0.00010

Voltage Power Temperature Frequency Deviation
(%) (VAC) (C) (Hz)
100 +20C(Ref) 1,857,500,002 0.000000
100 -30 1,857,499,984 0.000001
100 -20 1,857,499,988 0.000001
100 -10 1,857,499,988 0.000001
100 0 1,857,499,982 0.000001
100 10,0 10 1,857,499,980 0.000001
100 20 1,857,500,002 0.000000
100 25 1,857,499,990 0.000001
100 30 1,857,499,986 0.000001
100 40 1,857,499,982 0.000001
100 50 1,857,499,980 0.000001
100 60 1,857,499,980 0.000001
85 93.5 20 1,857,499,982 0.000001
115 126.5 20 1,857,499,984 0.000001
EndPoint 85.0 20 1,857,499,980 0.000001
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Downlink

Operting Frequency : 1,937,500,000

Channel : 150

Reference Voltage : 110.00 VAC

Deviatin Limit : 0.00010

Voltage Power Temperature Frequency Deviation
(%) (VAC) (C) (Hz)
100 +20C (Ref) 1,937,500,003 0.000000
100 -30 1,937,499,988 0.000001
100 -20 1,937,499,984 0.000001
100 -10 1,937,499,987 0.000001
100 0 1,937,499,982 0.000001
100 10,0 10 1,937,499,984 0.000001
100 20 1,937,500,003 0.000000
100 25 1,937,499,990 0.000001
100 30 1,937,499,982 0.000001
100 40 1,937,499,985 0.000001
100 50 1,937,499,985 0.000001
100 60 1,937,499,981 0.000001
85 93.5 20 1,937,499,980 0.000001
115 126.5 20 1,937,499.,983 0.000001
EndPoint 85.0 20 1,937,499,985 0.000001

Report Number : ESTR0604-004

29 of 29



