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1. General information

1.7. Testing laboratory

SGS Testing Korea Co., Ltd.

- 705, Dongchun-Dong Sooji-Gu, Yongin-Shi, Kyungki-Do, South Korea.

- Wireless Div. 2FL, 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea 435-040
www.electrolab.kr.sgs.com
Telephone : +82 +31 428 5700

FAX : +82 +31 427 2371

1.2. Details of applicant

Applicant : INNERTRON, INC
Address : 96 Block 5 Lot 663- Gojan-dong, Namdong-gu, Incheon-City 405-310, Korea
Contact Person : Jong U, Ha
Phone No. : 82 +31 816 1456
1.3. Description of EUT
Kind of Product Dual Band Repeater
Model Name Dual Band Repeater
Serial Number 10270001
Power Supply AC 100~ 240V
Rated Power 8 dBm(Uplink), 0 dBm(Downlink)
824 M ~ 849 Mk(Uplink), 869 M ~ 894 Miz(Downlink)
FIDEUEE) R 1850 Miz ~ 1910 Mi(Uplink), 1 930 Mt ~ 1 990 M(Downlink)
Antenna Gain 8 dBi( 806 Miz — 894 M) , 8 dBi (1 850 Miz — 1 990 i)
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1.5. Test equipment list

Equipment Manufacturer Model Cal Due.
Signal Generator Agilent E4438C Mar. 31, 2011
Spectrum Analyzer Agilent E4440A Mar. 31, 2011

Attenuator Agilent 8498A Apr. 01, 2011
High Pass Filter Wainwright WHK3.0/18G-10SS Sep. 29, 2011
Band Reject Filter Wainwright WRC%ggf’{gg%SM/% Apr. 01, 2011
AC power Supply KIKUSUI PCR2000M Jan. 07, 2011
Preamplifier H.P. 8447F Jun. 05, 2011
Test Receiver R&S ESU26 Apr. 15, 2011

Bilog Antenna MSECS:g\Ii:VIZAIEF\;(Z'I'EIS?E(;:l\lﬁK VULB9163 Jun. 22, 2011

Horn Antenna Rohde & Schwarz HF 906 Oct. 08, 2011

Horn Antenna SCHWARZBECK BBH 9120D Nov. 09, 2011

Dipole Antenna VHAP/UHAP 975/958 Oct. 10, 2011
Antenna Master EMCO 1050 N.C.R.
Turn Table Daeil EMC DI-1500 N.C.R.

Anechoic Chamber SY Corporation (9.6 m I; z\ilvr: 36.6 m) Jan. 27, 2011

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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1.6. Summary of test results

The EUT has been tested according to the following specifications:

APPLIED STANDARD : FCC Part 22,24

Section in
FCC part Test Iltem Result
§2.1053
§22.917(e) Spurious Radiated Emission Compiled
§24.238(a)
§2.1046(a) Conducted Output Power Compiled
§2.1049(h) (i) Occupied Bandwidth Compiled
§2.1051
§22.917(e) Spurious Emission at Antenna Terminal Compiled
§24.238(a)
§2.1055
§22.355 Frequency Stability Compiled
§24.235
§22.917(e) .
§24.238(a) Band Edge Compiled
Maximum Permissible Exposure :
81.1307(b)(1) (Exposure of Humans to RF Fields) Compiled
1.7. Test report revision
Revision Report number Description
0 F690501/RF-RTL004286 Initial
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2. RF Output Power

2.1. Limit

Requirements: CFR 47, Section §2.1046

2.2. Test Procedure

1. The transmitter was tested while in a continuous transmit mode.

2. The EUT was tuned to a low, middle, and high channel in both the downlink (base to mobile)

and uplink (mobile to base) directions.

3. RF power output was measured with an RF input level at the point just before the compression

point of the amplifier.

4. This is the point of maximum RF output power. If the RF input level is increased beyond this point,
the amplifier gain (and consequently output power) is automatically reduced.

Signal
Generator

EUT

Attenuator

Spectrum

Analyzer
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2.3. Test Result

Ambient temperature  (24+2)C
Relative humidity : 47 % R.H.

Cellular band

Uplink mode
Measured Channel Power
Test mode Channel Frequency
No. (MHz) dB m m
Low 1013 824.70 8.13 6.50
Mid 363 835.89 8.91 7.78
High 777 848.31 10.73 11.83
Downlink mode
Channel Frequency Measured Channel Power
Test mode
No. (MHz) dB m mw
Low 1013 869.70 0.01 1.00
Mid 363 880.89 1.02 1.26
High 777 893.31 0.22 1.05
PCS band
Uplink mode
Channel Frequency Measured Channel Power
Test mode
No. (MHz) dB m mw
Low 25 1851.25 8.44 6.98
Mid 600 1 880.00 8.23 6.65
High 1175 1 908.75 8.65 7.33
Downlink mode
Channel Frequency Measured Channel Power
No. (MHz) dB m mw
Low 25 1931.25 -0.46 0.90
Mid 600 1 960.00 0.39 1.09
High 1175 1 988.75 -1.39 0.73

Please refer to the following plots.
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Cellular(Uplink)
Low Channel
5 Agilent L | Amplitude
ChFreq 8247 MHz Y Axis U”CiltBSm>
Channel Power
Ref Lyl Offst
21.30 dB
Ref21.3 dBm
Int Preamp
On off

Pl
e
p

--‘I ¥

Corrections ¥

Ext Amp Gain
Center 824.700 MHz Span 3 MHz L
#Res BW 30 kHz #VBW 300 kHz Sweep 3.08 ms (601 pts)
Aften Step
ne 2dB 1046
8.13dBm /2.0000 MHz o
2aof3

Middle Channel

- Agilent L

Channel Power

Ch Freq 832.69 MHz Trig  Free

|Freg/Channel

Center Freq
835890000 MHz

8.91 dBm

Center 835.8900000 MHz Start Freq
834.390000 MHz
Ref21.3 dBm Atten 10 dB
Stop Freg
837 390000 MHz
el 0ol M g
i i 1‘!;'””||l|u| T .-'41||II1,-' TR ey
A ! v L' | lu' ! Ext Ref CF Step
] 300.000000 kHz
fo I | .. e N Auto hdan|
Freg Offset
Center 835.890 MHz Span 3 MHz |
#Res BW 30 kHz #VBW 300 kHz Sweep 3.08 ms (601 pts)
Signal Track
On off

annel

-94.10 dBm/Hz

12.0000 MHz
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High Channel

i Agilent

Ch Freq 848.31 MHz

Channel Power

Atten 10 dB

Ref21.3 dBm

Center 848.310 MHz

#Res BW 30 kHz #VBW 300 kHz

Ext Ref
I"| II‘ ,.{..,
W W
=

Span 3 MHz
Sweep 3.08 ms (601 pts)

| FreciChannel

Center Freq
3458.310000 MHz

Start Freq
546510000 MHz

Stop Freg
549810000 MHz

CF Step
300000000 kHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
On off

Cellular(Downlink)

Low Channel

Agilent

Ch Freq 869.7 MHz

Channel Power

Ref21.3 dBm Atten 10 dB

Center 869.700 MHz

#Res BW 30 kHz #VBW 300 kHz

ne

0.01 dBm /2.0000 MHz

Span 3 MHz
Sweep 3.08 ms (601 pts)

ty
-63.00 dBm/Hz

| Freq/Channel

Center Freq
869700000 MHz

Start Freq
G55, 200000 MHz

Stop Freg
571.200000 MHz

CF Step
300.000000 kHz
Auto Idan|

Freg Offset
0.00000000 Hz

Signal Track
On Off
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Middle Channel

High Channel

i Agilent

Ch Freq 880.89 MHz

Channel Power

Atten 10 dB

Ref21.3 dBm

Center 880.890 MHz

#Res BW 30 kHz #VBW 300 kHz

ne

1.02dBm /2.0000 MHz

L |Freg/Channel

Center Freq
G50.390000 MHz

Start Freq
579390000 MHz

Stop Freg
882.390000 MHz

Ext Ref CF Step
300000000 kHz
Auto hdan|

Freq Offset

Span 3 MHz 0.00000000 Hz

Sweep 3.08 ms (601 pts)

Signal Track
On off

Wh Agilent

Ch Freq 893.31 MHz

Channel Power

Center 893.3100000 MHz

Ref21.3 dBm Atten 10 dB

Center 893.310 MHz
#Res BW 30 kHz #VBW 300 kHz
nel

0.22dBm /2.0000 MHz

L |Freg/Channel

Center Freq

Trig  Free | o5 310000 Wiz

Start Freq
g51.310000 MHz

Stop Freg
594510000 MHz

CF Step
300.000000 kHz
Auto Idan|

Freg Offset

Span 3 MHz | 0.00000000 Hz

Sweep 3.08 ms (601 pts)

Signal Track
On Off

-62.79 dBm/Hz
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PCS(Uplink)

Low Channel

it Agilent

Ch Freq

Channel Power

1.85125 GHz

Ref 22.38 dBm Atten 10 dB

i

Center 1.851 250 GHz

#Res BW 30 kHz #VBW 300 kHz

12.0000 MHz

L |Freg/Channel

Center Freq
1.85125000 GHz

Start Freq
1.84573000 GHz

Stop Freg
185275000 GHz

CF Step
300.000000 kHz
Auto Idan|

Freg Offset

Span 3 MHz 0.00000000 Hz

Sweep 3.08 ms (601 pts)

Signal Track
On Off

Middle Channel

v Agilent

Ch Freq

Channel Power

1.88 GHz

Ref 22.38 dBm Atten 10 dB

Center 1.880 000 GHz

#Res BW 30 kHz #VBW 300 kHz

L |Freg/Channel

Center Freq

Trig Free | 4 aennnnnn oH:

Start Freq
187850000 GHz

Stop Freg
1.85150000 GHz

Ext Ref CF Step
300000000 kHz

Auto Idan

Freg Offset

Span 3 MHz 0.00000000 Hz

Sweep 3.08 ms (601 pts)

annel

8.23 dBm

12.0000 MHz

Signal Track
On off

-54.78 dBm/Hz
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High Channel
o Agilent L |Freg/Channel
Center Freq

PCS(Downlink)

Low Channel

Ch Freq
Channel Power

1.90875 GHz

Ref 22.38 dBm Atten 10 dB

T i |'1"J'|II.III'~' b

LY

Center 1.908 750 GHz

#Res BW 30 kHz #VBW 300 kHz

ne

8.65dBm /2.0000 MHz

Ext Ref

Span 3 MHz
Sweep 3.08 ms (601 pts)

-54.36 dBm/H

1.90875000 GHz

Start Freq
180725000 GHz

Stop Freg
1.81025000 GHz

CF Step
300000000 kHz
Auto hdan|

Freq Offset
0.00000000 Hz

Signal Track
On off

Agilent

Ch Freq

Channel Power

1.93125 GHz

Ref 21.08 dBm Atten 10 dB

[ lyl I'.‘u'\'\-a'l i vk

w

Center 1.931 250 GHz

#Res BW 30 kHz #VBW 300 kHz

ne

-0.46 dBm /2.0000 MHz

Ly R
VAT e lu'l 'l‘-r'm i

Span 3 MHz
Sweep 3.08 ms (601 pts)

ty
-63.47 dBm/Hz

| Freq/Channel

Center Freq
183125000 GHz

Start Freq
182973000 GHz

Stop Freg
183275000 GHz

CF Step
300.000000 kHz
Auto Idan|

Freg Offset
0.00000000 Hz

Signal Track
On Off
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Middle Channel
i Agilent L |Freq/Channel
ChFreq 195 GHz 156‘335360%9@
Channel Power
Start Freq
1.95850000 GHz
Ref 21.08 dBm Atten 10 dB
Stop Freg
1.96150000 GHz
CF Step
300.000000 kHz
Auto Ilan
Freq Offset
Center 1.960 000 GHz Span 3 MHz [
#Res BW 30 kHz #VBW 300 kHz Sweep 3.08 ms (601 pts)
Signal Track
W On Off
/2.0000 MHz -62.62 dBm/H
High Channel
W Agilent L |  Sweep
Sweep Time
Ch Freq 1.98875 GHz 3.080 ms
Channel Power Auto Man
_ Swieep
Mkr1 1.988 750 GHz Single ot
Ref 21.08 dBm Atten 10 dB 11.73 dBm Auto Sweep
Time
ot Accy
Gate
On Off
\'nll II'Lll T ',J"Ill“"ll'l "y f ‘J.-I'l'|I|1.'.1'I‘I\""r—"""'.‘l‘|r'|l,|l" Gate Setup *
Center 1.988 750 GHz Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz Sweep 3.08 ms (601 pts)
Points
nel B01
-1.39 dBm /2.0000 MHz -64.40 dBm/Hz
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Input Signal Output Power
Uplink
Middle Channel
i Agilent L | Amplitude
ChFreq 83589 MHz o Ege_gé‘de;fn'
Channel Power
Input Att 0.00 dB Atienuation.
Auto Idan|
Ref 29.56 dBm #Atten 0 dB
#Peak Scale/Diy
10,00 dB
Ext Ref Scale Type
Log Lin

nel

Center 835.890 MHz
#Res BW 30 kHz

-52.56 dBm /2.0000 MHz

N i "'r!._II
My [y '|"|"r1' I i |,f"'~.|f

Span 3 MHz

Presel Center

#VBW 300 kHz Sweep 3.08 ms (601 pts)

Presel Adjust
[3-26 GHz] ™

0.000 Hz

-115.57 dBm/Hz

Ivlore
1of3

Downlink

Middle Channel

W Agilent

Ch Freq
Channel Power

Ref 29.56 dBm

Center 880.890 MHz
#Res BW 30 kHz

L |Freg/Channel

880.69 MHz

Center Freq
850890000 MHz

Start Freq
879390000 MHz

#Atten 0 dB

852.350000 MHz

Stop Freq

Auto

300.000000 kHz

CF Step

tan|

Span 3 MHz

Freg Offset
0.00000000 Hz

#VBW 300 kHz

Sweep 3.08 ms (601 pts)

On

Signal Track

Off
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Uplink
Middle Channel
i Agilent L |Freg/Channel
ChFreg  1.880GHz Trig  Free 1_%35‘;555@
Center 1.880000000 GHz Start Freq
1.87850000 GHz
Ref 29.18 dBm #Atten 0 dB
#Peak Stop Freq
1.88150000 GHz
|I-‘1'I"Ir.."||[4‘|-'|-'|"“h-"""'1 ll.nllrlul-lg"r]‘-.lll‘"r’ 4-"‘"llq.rlliﬂ"ﬂllﬂ' Ir1"|I .,l""‘J"u. Ext Ref CF Step
il { L i 300,000000 kHz
' Auto Ian
Freg Offset
Center 1.880 000 GHz Span 3 MHz |aaaaii
#Res BW 30 kHz #VBW 300 kHz Sweep 3.08 ms (601 pts)
Signal Track
= 2| Fo On Off
-52.44 dBm /2.0000 MHz

Downlink

Middle Channel

ue Agilent L

Ch Freq

Channel Power

1.96 GHz

|Freg/Channel

Center Freq
196000000 GHz

Start Freq
195850000 GHz

Ref 30 dBm #Atten 0 dB

Stop Freg
1.86150000 GHz

Auto

CF Step
300000000 kHz

Idan

[y il
[, .."‘||| lll oy f !

Center 1.960 000 GHz Span 3 MHz [[REEEEEEE

Freg Offset

Hz

#Res BW 30 kHz #VBW 300 kHz Sweep 3.08 ms (601 pts)

ne ’ ity On

Signal Track

Off

-60.10 dBm /2.0000 MHz -123.11 dBm/Hz
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3. Occupied Bandwidth 26 dB
3.1. Limit
Requirements: CFR 47, Section §2.1049.

3.2. Test Procedure

1. The transmitter was tested while in a continuous transmit mode.
2. The EUT was tuned to a low, middle, and high channel in both the downlink (base to mobile) and uplink

(mobile to base) directions.

3. The resolution bandwidth of the spectrum analyzer was set at 30 kffz.

Signal EUT

Generator

Attenuator

Spectrum

Analyzer
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3.3 Test Results

Ambient temperature 24+2)C
Relative humidity 47 % R.H.
Frequenc Occupied Bandwidth 26 dB
Band Mode ?MHZ) y P ()
824.70 1.369
Uplink 835.89 1.378
Cellular 848.31 1.373
869.70 1.370
Downlink 880.89 1.372
893.31 1.370
Frequenc Occupied Bandwidth 26 dB
Band Mode ?MHZ) y P (M)
1851.25 1.376
Uplink 1880.00 1.378
PCS 1908.75 1.364
1931.25 1.378
Downlink 1 960.00 1.375
1988.75 1.374

Please refer to the following plots.
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Cellular(Uplink)
Low Channel
5 Agilent L |FregiChannel
ChFreq 8247 MHz Trig  Free 82??35‘;55 el
Occupied Bandwidth - .
Start Freq
§23.200000 MHz
Ref 30 dBm Atten 20 dB
Loome 826 z%%guiﬁq
L s L i I . . ra
Log ﬁ"\"‘ﬂ)‘ﬁﬂ\”#"il'"'""'lll‘l{"h%%‘ L ,l\‘mu Wﬁ‘l
dB/ > ! < Ext Ref CF Step
Offst | i { P i 300000000 kHz
i:}.s .fh' \f\l'ﬂﬂufﬂtﬁ W“I i|_| i’ﬂ' ik MW ¥ I’\r'l'q f Y |)r' Autg Ian
Freg Offset
Center 824.700 MHz Span 3 MHz |
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts)
- - Signal Track
Occupied Bandwidth Oc - 9. on rac@r
1.2581 MHz * %0048
Middle Channel
i Agilent L |Freg/Channel
Center Freq

Ch Freq 832.69 MHz Trig  Free

535.890000 MHz

Averages: 10 -

Occupied Bandwidth

Center 835.8900000 MHz

Start Freq
834.390000 MHz

Ref 30 dBm Atten 20 dB

837.350000 MHz

Stop Freg

> < Ext Ref

lw!'y".fﬁllll‘r"lu Hﬂ'l"#.'llr"'""f]1'1'ﬂ“(“‘f.“ﬂ.""ﬁ""k’wl"ﬂ wa?h
i

CF Step

-26.00 dB

(T " 300000000 kHz
23 .,l1‘ﬁ\tl.\‘n!F|’"Jf'ir~*"h‘-"‘¢1lf&'}}ﬂ|“'][ e .r’“ﬂ.'h.l‘n\'t"“,l‘ff Auto Man
dB
Freg Offset
Center 835.890 MHz Span 3 MHz |
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts)
- . Signal Track
Occupied Bandwidth Oc - On Off

1.2606 MHz
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High Channel
5 Agilent L |Freg/Channel
ChFreg 84831 MHz Trig  Free Bég%ggumﬁ
Occupied Bandwidth -
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Middle Channel
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PCS(Uplink)
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High Channel

PCS(Downlink)
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Middle Channel
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4. Spurious Emissions at Antenna Terminal

4.1. Limit

§ 22.917(e) Out of band emissions. The power of any emission outside of the authorized operating frequency

must be attenuated below the transmitting (P) by a factor of at least 43 + 10log(P)dB.

§24.238 (a) Out of band emissions. The power of any emission outside of the authorized operating frequency

must be attenuated below the transmitting (P) by a factor of at least 43 + 10log(P)dB.

4.2. Test Procedure

1. The transmitter was tested while in a continuous transmit mode.
2. The EUT was tuned to a low, middle, and high channel in both the downlink (base to mobile) and uplink

(mobile to base) directions.
3. Spurious Emission was tested under

Signal EUT
Generator

Attenuator

4.3. Test Results

Ambient temperature D (24+x2)C

Relative humidity : 47 % R.H.

Please refer to the following plots.

Spectrum
Analyzer
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Cellular(Uplink)
Low Channel
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Middle Channel
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Cellular(Downlink)
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High Channel
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5. Band Edge

5.1. Limit

§ 22.917(e) Out of band emissions. The power of any emission outside of the authorized operating frequency

must be attenuated below the transmitting (P) by a factor of at least 43+10log(P)dB.

§24.238 (a) Out of band emissions. The power of any emission outside of the authorized operating frequency

must be attenuated below the transmitting (P) by a factor of at least 43+10log(P)dB.

5.2. Test Procedure

1. The transmitter was tested while in a continuous transmit mode.
2. The EUT was tuned to a low, middle, and high channel in both the downlink (base to mobile) and uplink

(mobile to base) directions.
3. Spurious Emission was tested under

Signal EUT
Generator

Attenuator

5.3. Test Results

Ambient temperature D (24+x2)C

Relative humidity : 47 % R.H.

Please refer to the following plots.

Spectrum
Analyzer
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Cellular(Uplink)
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6. Spurious radiated emission

6.1. Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mk

to 1 Gz Emissions.

Power Cable

Turn Table

EUT

0.8m

im

—4m

Coaxial
Cable

Power

The diagram below shows the test setup that is utilized to make the measurements for emission from 1 (llz

to 40 (lz Emissions.

3m

-

EMI Receiver

----- > 3m <
EUT
‘\ 4m
i
( )
v
Turn
Table om

Antenna Tower

j Horn Antenna
/ Spectrum
Analyzer
N

\ Amplifier

Ground Plane

i

oif
0 oo
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The diagram below shows the test setup for substituted method

Antenna mast
Ground plane

d: distance i

meters 1-4 meter

d = 3 meters
4 — }
lm
S.G L
v = —
b

Substituted Half-wave Dipole of  Bj I.og Antenna or Horn Antenna
Horm Antenna
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6.2. Limit

§ 22.917(e) Out of band emissions. The power of any emission outside of the authorized operating frequency
must be attenuated below the transmitting (P) by a factor of at least 43 + 10log(P)dB.
§24.238 (a) Out of band emissions. The power of any emission outside of the authorized operating frequency

6.3. Test procedure: Based on ANSI/TIA 603C: 2004

1. On a test site, the EUT shall be placed at 80cm height on a turn table, and in the position closest to normal
use as declared by the applicant.
2. The test antenna shall be oriented initially for vertical polarization located 3 m from EUT to correspond to
he fundamental frequency of the transmitter.
3. The output of the test antenna shall be connected to the measuring receiver and the peak detector is used
for the measurement.
4. During the measurement of the EUT, the resolution bandwidth was to 1 Miz and the average bandwidth
was setto 1 Mh.
5. The transmitter shall be switched on, the measuring receiver shall be tuned to the frequency of the
transmitter under test.
6. The test antenna shall be raised and lowered through the specified range of height until a maximum signal
level is detected by the measuring receiver.
7. The transmitter shall then the rotated through 360° in the horizontal plane, until the maximum signal level
is detected by the measuring receiver.
8. The test antenna shall be raised and lowered again through the specified range of height until a maximum
signal level is detected by the measuring receiver.
9. The maximum signal level detected by the measuring receiver shall be noted.
10. The EUT was replaced by half-wave dipole or horn antenna connected
to a signal generator.
11. In necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to increase
he sensitivity of the measuring receiver.
12. The test antenna shall be raised and lowered through the specified range of height to ensure that the
maximum signal is received.
13. The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring received, which is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring receiver.
14. The input level to the substitution antenna shall be recorded as power level in dB m, corrected for any
change of input attenuator setting of the measuring receiver.
15. The measurement shall be repeated with the test antenna and the substitution antenna orientated for
horizontal polarization.
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6.4. Spurious radiated emission

Cellular(Uplink)

Frequency Ant. Pol. S.G level Cable loss Ant. gain E.R.P. Margin
(Mtz) (HV) (dBm) (dB) (dBd) (dBm) (dB)

Low Channel (824.70 Mtz)

1649.40 \% -42.67 4.54 6.44 -40.77 53.77

1739.40 H -51.72 4.69 6.68 -49.74 62.74

Middle Channel (835.89 M)

1671.78 \% -42.41 4.57 6.50 -40.48 53.48

1761.78 H -53.34 4.74 6.74 -51.34 64.34

High Channel (848.31 M)

1696.62 \% -38.82 4.61 6.57 -36.87 49.87

1786.62 H -53.45 4.78 6.80 -51.43 64.43

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.

SGS Testing Korea Co., Ltd. 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea, 435-040
Tel. +82 31 428 5700 / Fax. +82 31 427 2371 www.electrolab.kr.sgs.com




SGS

Report Number: F690501/RF-RTL004286 Page: 50 of 59

Cellular(Downlink)

Frequency Ant. Pol. S.G level Cable loss Ant. gain E.R.P. Margin
(Mtz) (HV) (dBm) (dB) (dBd) (dBm) (dB)

Low Channel (869.70 Miz)

1739.40 \% -52.66 4.69 6.68 -50.68 37.68

1739.40 H -58.88 4.69 6.68 -56.90 43.90

Middle Channel (880.89 M)

1761.78 \Y -53.81 4.74 6.74 -51.81 38.81

1761.78 H -59.50 4.74 6.74 -57.50 44.50

High Channel (893.31 M)

1786.62 \Y -54.74 4,78 6.80 -52.72 39.72
1786.62 H -60.18 4.78 6.80 -58.16 45.16
Remark:

1. E.R.P. & E.LR.P. = S.G level (dFm) - Cable loss (dh) + Ant. gain (dF d/dFi)
2. No more spurious emissions above 1 800 M for all channel.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.

SGS Testing Korea Co., Ltd. 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea, 435-040
Tel. +82 31 428 5700 / Fax. +82 31 427 2371 www.electrolab.kr.sgs.com




SGS

Report Number: F690501/RF-RTL004286 Page: 51 of 59
PCS(Uplink)
Frequency Ant. Pol. S.G level Cable loss Ant. gain E..LR.P. Margin
(Mtz) (HV) (dBm) (dB) (dBi) (dBm) (dB)

Low Channel (1 851.25 M)

3 702.50 \% -50.36 7.13 11.85 -45.65 32.65

3702.50 H -51.18 7.13 11.85 -46.47 33.47

Middle Channel (1 880.00 M)

3 760.00 \Y -48.95 7.23 11.85 -44.34 31.34

3 760.00 H -52.06 7.23 11.85 -47.45 34.45

High Channel (1 908.75 M)

3817.50 \% -47.18 7.33 11.84 -42.67 29.67

3817.50 H -52.15 7.33 11.84 -47.64 34.64

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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PCS(Downlink)

Frequency Ant. Pol. S.G level Cable loss Ant. gain E..LR.P. Margin
(Mtz) (HV) (dBm) (dB) (dBi) (dBm) (dB)

Low Channel (1 931.25 M)

3 862.50 \% -47.13 7.41 11.84 -42.70 29.70

3 862.50 H -52.25 7.41 11.84 -47.82 34.82

Middle Channel (1 960.00 M)

3920.00 \Y -47.28 7.48 11.84 -42.92 29.92

3 920.00 H -51.88 7.48 11.84 -47.52 34.52

High Channel (1 988.75 M)

3977.50 \Y -49.84 7.51 11.83 -45.52 32.52
3977.50 H -49.87 7.51 11.83 -45.55 32.55
Remark:

1. E.R.P. & E.LR.P. = S.G level (dFm) - Cable loss (dh) + Ant. gain (dF d/dFi)
2. No more spurious emissions above 4 000 Mt for all channel.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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7. Frequency Stability

7.1. Limit

Requirements: FCC § 2.1055 (a), § 2.1055 (d) & following:

According to §22.355, the carrier frequency of each transmitter in the Public Mobile Services must be
maintained within the tolerances given in Table of this section.

For Mobile devices operating in the 824 to 849 Mk band at a power level less than or equal to 3 Watts, the
limit specified in Table C-1is +/- 2.5 ppm.

§24.235 The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block.

7.2. Test Procedure

1. Frequency Stability vs. Temperature: The equipment under test was connected to an external AC power
supply and the RF output was connected to a frequency counter via feed-through attenuators.

2. The EUT was placed inside the temperature chamber. The AC leads and RF output cable exited the
chamber through an opening made for the purpose.

3. After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from the
counter.

4. Frequency Stability vs. Voltage: An external variable AC power supply was connected to the battery
terminals of the equipment under test. The voltage was set to 115% of the nominal value and was then
decreased until the transmitter light no longer illuminated; i.e., the AC end point. The output frequency was
recorded for each AC.

Signal EUT Attenuator Spectrum
Generator Analyzer

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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7.3. Test Results

Ambient temperature
Relative humidity

(24+2)C
47 %R.H.

Cellular(Uplink) mode at middle channel

Reference Frequency: 835.89 Mk, Limit: 2.5 ppm

Frequency Stability versus Temperature

Environment
Temperature (C)

Power
Supplied (Vac)

Frequency Measure with Time Elapse

Frequency Error

(Hz) ppm

50 -2 -0.002
40 -1 -0.001
30 2 0.002
24 1 0.001
10 120 1 0.001
0 2 0.002
-10 4 0.005
-20 3 0.004
-30 4 0.005

Frequency Stability ve

rsus power Supply

Frequency Measure with Time Elapse

Environment Power
Temperature (C) Supplied (Vac) Frequency Error
138.0 1 0.001
24 102.0 1 0.001
45.3(End point) 1 0.001

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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Cellular(Downlink) mode at middle channel

Reference Frequency: 880.89 Mk, Limit: 2.5 ppm

Frequency Stability versus Temperature

: Frequency Measure with Time Elapse
Environment Power
Temperature (C) Supplied (Vac) Frequency Error
(Hz) ppm
50 -1 -0.001
40 1 0.001
30 1 0.001
24 2 0.002
10 120 1 0.001
0 1 0.001
-10 2 0.002
-20 1 0.001
-30 2 0.002

Frequency Stability versus power Supply

Environment

Power

Frequency Measure with Time Elapse

Temperature (C) Supplied (Vac) Frequency Error
(Hz) ppm
138.0 1 0.001
24 102.0 1 0.001
45.3(End point) 2 0.002

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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PCS(Uplink) mode at middle channel

Reference Frequency: 1 880.00 Mk, Limit: 2.5 ppm

Frequency Stability versus Temperature

Environment
Temperature (C)

Power
Supplied (Vac)

Frequency Measure with Time Elapse

Frequency Error

(Hz) ppm
50 -1 -0.001
40 -1 -0.001
30 -2 -0.001
24 -1 -0.001
10 120 1 0.001
0 1 0.001
-10 -1 -0.001
-20 -1 -0.001
-30 -2 -0.001

Frequency Stability versus power Supply

Frequency Measure with Time Elapse

Environment Power
Temperature (C) Supplied (Vac) Frequency Error
138.0 1 0.001
24 102.0 -1 -0.001
45.3(End point) -1 -0.001

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test

report cannot be reproduced, except in full, without prior written permission of the Company.
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PCS(Downlink) mode at middle channel

Reference Frequency: 1 960.00 Mk, Limit: 2.5 ppm

Frequency Stability versus Temperature

Environment
Temperature (C)

Power
Supplied (Vac)

Frequency Measure with Time Elapse

Frequency Error

(Hz) ppm
50 -1 -0.001
40 -1 -0.001
30 -2 -0.001
24 -1 -0.001
10 120 1 0.001
0 -1 -0.001
-10 -1 -0.001
-20 -1 -0.001
-30 -3 -0.002

Frequency Stability versus power Supply

Frequency Measure with Time Elapse

Environment Power
Temperature (C) Supplied (Vac) Frequency Error
138.0 1 0.001
24 102.0 1 0.001
45.3(End point) -1 -0.001

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test

report cannot be reproduced, except in full, without prior written permission of the Company.

SGS Testing Korea Co., Ltd.

18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea, 435-040

Tel. +82 31 428 5700 / Fax. +82 31 427 2371

www.electrolab.kr.sgs.com




SGS

Report Number: F690501/RF-RTL004286 Page: 58 of 59

8. RF Exposure Evaluation

According to FCC 1.1310 : The criteria listed in the following table shall be used to evaluate the environment
impact of human exposure to radio frequency (RF) radiation as specified in § 1.1307(b)

LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

A [SAIG Electric Field MEEIEHS [FIE(E Power Density ,
Range Strength(V/m) Strength (MW/cm?) Average Time
(MH2) (A/m)

(A) Limits for Occupational /Control Exposures
300 — 1 500 -- - F/300 6
1 500 — 100 000 -- - 5 6
(B) Limits for General Population/Uncontrol Exposures
300 — 1 500 - - F/1 500 6
1 500 — 100 000 - -- 1 30

8.1 Friis transmission formula : Pd = (Pout*G)/(4*pi*R?)

Where

Pd = power density in mW/cm?

Pout = output power to antenna in mW

G = gain of antenna in linear scale

Pi=3.1416

R = distance between observation point and center of the radiator in cm

Pd the limit of MPE, 1 mW/cm?. If we know the maximum gain of the antenna and the total power input to the
antenna, through the calculation, we will know the distance where the MPE limit is reached.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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8.2 Test Result of RF Exposure Evaluation
Test ltem RF Exposure Evaluation Data
Test Mode Normal Operation
8.2.1 Output Power into Antenna & RF Exposure Evaluation Distance
Cellular band
Uplink mode
Frequenc Output Power to Antenna R
Test mode ?MHZ) y Antenna Gain )
(dBm) (dBi)
Low 824.70 8.13 8 2.437
Mid 835.89 8.91 8 2.648
High 848.31 10.73 8 3.242
Downlink mode
Output Power to Antenna
Test mode Frquﬁzency Antenna Gain (cRm)
8 (@B m) (dBi)
Low 869.70 0.01 8 0.932
Mid 880.89 1.02 8 1.040
High 893.31 0.22 8 0.942
PCS band
Uplink mode
Frequenc Output Power to Antenna R
Channel c(lMHz) y Antenna Gain @)
(dBm) (dBi)
Low 1851.25 8.44 8 1.686
Mid 1 880.00 8.23 8 1.633
High 1908.75 8.65 8 1.701
Downlink mode
Frequenc Output Power to Antenna R
Channel qMHz y Antenna Gain @)
(1) (dBm) (dBi)
Low 1931.25 -0.46 8 1.288
Mid 1 960.00 0.39 8 1.307
High 1988.75 -1.39 8 1.326

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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