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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 Booster
Model Name Dual Band Booster
Serial Number 10270001
Power Supply DC12V
Rated Power 13 dBm(Uplink), -5 dBm(Downlink)
E 5 824 ~849  (Uplink), 869 ~894  (Downlink)
requency Range 1850 ~1910 (Uplink), 1930 ~1990 (Downlink)
Antenna Gain 2.12 dBi( 806 -894 ),3.12dBi (1850 -1990 )
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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
DC power Supply Agilent U8002A Jan. 06, 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
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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 Complied
§24.238(a)
§2.1046(a) Conducted Output Power Complied
§2.1049(h) (i) Occupied Bandwidth Complied
§2.1051
§22.917(e) Spurious Emission at Antenna Terminal Complied
§24.238(a)
§2.1055
§22.355 Frequency Stability Complied
§24.235
§22.917(e) .
§24.238(a) Band Edge Complied
Maximum Permissible Exposure .
81.1307(b)(1) (Exposure of Humans to RF Fields) Complied
1.7. Test report revision
Revision Report number Description
0 F690501/RF-RTL004287 Initial
1 F690501/RF-RTL004287-1 Additional test
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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 (242
Relative humidity 47 % R.H.
Cellular band
Uplink mode
Measured Channel Power
Test mode Channel Frequency
Low 1013 824.70 13.61 22.96
Mid 363 835.89 13.72 23.55
High 777 848.31 13.03 20.09
Downlink mode
Channel Frequency Measured Channel Power
Test mode
No. () m m
Low 1013 869.70 -5.06 0.31
Mid 363 880.89 -5.11 0.31
High 777 893.31 -3.40 0.46
PCS band
Uplink mode
Channel Frequency Measured Channel Power
Test mode
No. () m m
Low 25 1851.25 13.80 23.99
Mid 600 1 880.00 13.85 24.27
High 1175 1 908.75 11.67 14.69
Downlink mode
Channel Frequency Measured Channel Power
Low 25 1931.25 -6.56 0.22
Mid 600 1 960.00 -4.60 0.35
High 1175 1988.75 -4.29 0.38

Please refer to the following plots.
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3. Occupied Bandwidth 26

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

Signal EUT Attenuator Spectrum
Generator Analyzer
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3.3 Test Results

Ambient temperature : (24+2)
Relative humidity : 47 % R.H.
Band Mode Frequency Occupied Bandwidth 26

() ()

824.70 1.375

Uplink 835.89 1.378

848.31 1.373

Cellular

869.70 1.370

Downlink 880.89 1.371

893.31 1.372

Band Mode Frequency Occupied Bandwidth 26

() ()

1851.25 1.374

Uplink 1880.00 1.378

1908.75 1.375

PCS

1931.25 1.373

Downlink 1 960.00 1.379

1988.75 1.371

Please refer to the following plots.
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300.000000 kHz
Auto Ian|

Freg Offset
0.00000000 Hz

Occupied Bandwidth
1.2625 MHz

-26.00 dB

Signal Track
On off

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.

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

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

www.electrolab.kr.sgs.com




Report Number: F690501/RF-RTL004287-1 Page: 19 of 59

High Channel
i Agilent L |Freq/Channel
ChFreg 84831 MHz Trig  Free Bég%ggumﬁ
Occupied Bandwidth Averages: 10 -
Start Freq

Center 848.3100000 MHz

546.810000 MHz

Ref30 dBm Atten 20 dB
Stop Freg

549.810000 MHz

R d)IL%I‘lJ1|rl.i.\|IIﬁl|w-l|r‘I||1[l.lH"rv'llIp}fiH‘ili‘1'ﬂ|‘plnl‘.*.q'lJiH'.l"ﬂlm . Ext Ref CF Step

300.000000 kHz

; 'l'L] Auto Man
(! H 1
I‘Itl.hi'\w ,I'H ﬂMﬂ.lFFi,ﬁ'lIll"r' kl‘h hIII'**'I',Hl1qrl"l'l'l"HA'hl'ﬂ"halull'llr‘"r'ph., Freq Offset
Center 848.310 MHz Span 3 MH: [
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts)
Signal Track
On off

Cellular(Downlink)

Low Channel

Agilent

L |Freg/Channel

— Center Freq
Ch Freqg B863.7 MHz 869.700000 MHz

Occupied Bandwidth

Start Freq
G55, 200000 MHz

Ref 10 dBm Atten 10 dB
Stop Freg

571.200000 MHz

f‘]#’l'r'lnll"“ﬁ.-ﬂllrf" ‘iJI|,I1.'Ia'yII’!‘H||'\l|"]'hl"‘|J'IIrlrll'wllulnmhl"lkﬂ,lillkﬁ Ext Ref CF Step
> [ﬂ' |.| < Aauu.nunuuu kl—l|v;1z
\ Auto Man|

|y |
I‘Iﬂ"i'fl'1"‘1l'}‘Y'W"'Iflhlﬁ}ﬂm' '||IJ lIW'W'J'WLFPMJ[I”N i."‘iﬂhl'f"‘r . EDI’D%%D%ESSE

Center 869.700 MHz Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts)

Signal Track
On Off

Occupied Bandwidth
1.2410 MHz

0 dB
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Middle Channel

i Agilent L |Freq/Channel
ChFreg 88089 MHz Trig  Free aa(ujggéggulz Kdquz
Occupied Bandwidth _-
Center 880.8900000 MHz Start Freq
§79.390000 MHz
Ref 10 dBm Atten 10 dB
Stop Freg
882.390000 MHz
St et b
7 fﬁ'u\\l.f(’ﬂ*{ Pl ,)lﬂ "l'w i Ext Ref CF Step
Ed 1 € 300.000000 kHz
] Auto Man
; "/ |l;|ir fl "1 14
'1|||\I'I'd\h'ﬂ{ 'Hf"wk"lly'lll "r'ﬂ ! lP 't‘vf"]\\nfwwi.’ﬂh|wf ﬁlf' Wﬁ" Freq Offset
Center 880.890 MHz Span 3 MHz [
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts)
- - Signal Track
Occupied Bandwidth Oc - on off
1.2725 MHz -2b.00dB
High Channel
W Agilent L |Freg/Channel
ChFreq 89331 MHz ng_g?é‘ggg el
Occupied Bandwidth
Start Freq
891.810000 MHz
Ref 10 dBm Atten 10 dB
Stop Freg
894.810000 MHz
?r1 e 'q',n I f|'|l|1"i i u']l‘.' "
N 'ﬂ J W il “N"“ i CF Step
j 300.000000 kHz
— HJ Auto Man
oo ko
H‘}ff W Wﬁ || i Frag Offset
Center 893.310 MHz Span 3 MHz |
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts)
p . Signal Track
Occupied Bandwidth Occ BW % 2 o off

1.2647 MHz
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PCS(Uplink)
Low Channel
5 Agilent L |FregiChannel
ChFreq 185125 GHz Tig Free | g;ggggggeﬂ
Occupied Bandwidth - .
Center 1.851250000 GHz Start Freg
1,84975000 GHz
Ref 30 dBm Atten 20 dB
Stop Freg
1.85275000 GHz
il TR A
ﬂ‘.)fﬂwd‘u V llwduhm 4‘” ¥ !IN"“'!‘| m'r"l\lﬁ‘{uw Ext Ref CF Step
> .{Jf l\ < 300.000000 kHz
/ L Auto Man
I [ [TETE ey T e u
"M"'Hf"”\'wl"ll W H‘f‘lﬁﬂl ¥ ||” i lﬂ"l“fi’*'Hu 'rlHﬁr'ﬂuiq"""r\‘l"ﬁul'ﬂl I Freq Offset
Center 1.851 250 GHz Span 3 MHz |
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts)
- - Signal Track
Occupied Bandwidth Oc - 9. on off
1.2644 MHz * 00 dE
Middle Channel
i Agilent L |Freg/Channel
ChFreq 188 GHz Tig Free | , Conterkreq

1.88000000 GHz

Occupied Bandwidth Averages: 10 -

Center 1.880000000 GHz Start Freq

1.87850000 GHz

Ref 30 dBm Atten 20 dB
Stop Freg
1.85150000 GHz

- Jjaﬁ"1]1|ru"1' -*'|(f."1*"'r'“."u"4u"|'4|"~#f'l]‘"w‘""\mi\"' M;l . Ext Ref CF Step
I| (]

300.000000 kHz

/ | Auto Man
e | —

il Pl -4*‘” U "‘W‘“‘“'rl"T,iﬂvyﬂlﬁr’\f\ﬂ-"lw Freq Offget
Center 1.880 000 GHz Span 3 MH: [[RECEEEE
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts)

Signal Track
Occupied Bandwidth Oce B % o

1.2593 MHz -26.00 dB
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High Channel
5 Agilent L |Freg/Channel
ChFreg  1.90875 GHz Tig Free | gug'?éggulz geHcl
Occupied Bandwidth - .
Start Freq
1.90725000 GHz
Ref 30 dBm Atten 20 dB
Stop Freg
191025000 GHz
Ao P
AR e A Ext Ref CF Step
5 ﬁr }( \l J'lf A 1’ |I ! Wh\ < 300,000000 kHz
rl" ||‘| Auta tlan
I i
'n-"J""l."lf-"IH’I.I'|'¢'|‘4I1\'$“"”"W QLA Ry Freg Offset
Center 1.908 750 GHz ' SpanLZi*MHz UL (A
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts)
. . Signal Track
Occupied Bandwidth - on off
1.2519 MHz .
it Freq Error
th
PCS(Downlink)
Low Channel
Agilent L | Amplitude
ChFreg 193125 GHz Trig  Free Fﬁ‘gfu'aed‘%erln
Occupied Bandwidth _- .
Attenuation
10.00 dB
Auto tan
Ref 10 dBm Atten 10 dB _
Scale/Div
10.00 dB
sl _Illl;llf" W, i-‘]'l il
. r“f}rﬂlhwhu ¥ PR l'ﬂ'*‘(ﬁ'“i, PR Scole Type
r;f . Log Lin
dB | : il
Y A ||I illf'l l-J_.Illi‘ l| el g Ill' LAH ¥
"lf \l‘l" ¥ &PW"U ﬂ' li h ‘*\"1' lI“ l“ Mﬂ' HJ'II "A' * Presel Center
Center 1.931 250 GHz Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts) Presel Adjust
; . _ [3-26 GHz] ¥
Occupied Bandwidth ! S
1.2639 MHz )
R More
Error 1at3

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




Report Number: F690501/RF-RTL004287-1 Page: 23 of 59
Middle Channel
#e Agilent L |Freg/Channel
: Center Freq
Ch Freq 1.956 GHz Trig  Free
Occupied Bandwidth T
Center 1.960000000 GHz Start Freq
1.95850000 GHz
Ref 10 dBm Atten 10 dB .
op Fre
1.95150080 GHCz]
T T W |Ii’ Hiy by b
_) *ﬂﬁi‘\‘f‘m T’ﬁi.[ ﬂw‘ﬁ i '.i,lm f !/l'l“ﬁwmﬁﬂ p Ext Ref - DDD(DZDFD f':ep
\ . ra
I'J 1.] Auto Ian
. |H I"I - TR
gl TITTII  Froq Offset
Center =.9ED\DDL\(]5H1“ Hl‘irmnll 3 LH: UL (A
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts)
Si | Track
Occupied Bandwidth : TR o o
1.2453 MHz o '
Error
High Channel
i Agilent L |Freg/Channel
ChFreg  1.98375 GHz Tig Free | é:ag%ggu': el
Occupied Bandwidth _- .
Center 1.988750000 GHz Start Freq
1.98725000 GHz
Ref 10 dBm Atten 10 dB
Stop Freg
1.99025000 GHz
I i Il ety
Hﬂ.{m‘w i ﬁ vﬂr{‘w Hl’mﬁ\l'hllrr .ﬂmr ! \LJM et Ref CF Step
> r! h < 300.000000 kHz
,u\ ' Auto Man
v W|"'nd‘i“ﬂr"'\"\ﬂﬂ IJfﬁ'f1‘f"I"'r'Vu'\"i‘.”[l‘l('.ﬂ'f'ﬂ\I'VI' Freq Offset
Center 1.988 750 GHz Span 3 MHz |kt
#Res BW 30 kHz #VBW 300 kHz Sweep 9.76 ms (601 pts)
Signal Track
Occupied Bandwidth 0% ||

1.2426 MHz
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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)
§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)

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 Attenuator Spectrum
Generator Analyzer

4.3. Test Results

Ambient temperature © (24£2)
Relative humidity : 47 % R.H.

Please refer to the following plots.
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Cellular(Uplink)
Low Channel
5 Agilent L | Marker
Mkr1 1.649 GHz
Ref 30 dBm Atten 20 dB 38.19 dBm 199'e§t Maarkerd
MNormal
Delta
{Marker ]
1.649000000 GHz Df_ltarfair
-38.19 dBm RO RED
Span Pair
53 :E L “|h._-ﬁ.,.;.~n,‘.-J.‘|f—:.ﬂu-r.,u,,-,-..\,,u.-.«\ PITSTIL " TRPIT APSTT I NP T SRR P T et R L Span Center
Off
Start 20 MHz Stop 2.500 GHz 1rvl?£e
#Res BW 1 MHz VBW 1 MHz Sweep 4.16 ms (601 pts)
. Agilent L | Peak Search
Mkr1 8.288 GHz
Ref 30 dBm Atten 20 dB -37.78 dBm MNext Peak
#Peak
MNext Pk Right
Iext Pl Left
Min Search
LghAv
w2 $1> Fk-Pk S h
53 :E‘,,..-‘l—‘._1!,ﬁ"'”"I“‘"'-"fH‘\h-\;‘JM.1\r-.J.,|p"|J.,,J\..,L..‘-.,,a,-,,.,,.,;,‘\.-1-.,-.-;‘1*.,«'{1‘" bbandetrpites il '"-'h‘f‘n;.'u'l-.-L"N,a'-‘-'v.'.i,.-J;- ) earc
hdkr © CF
Start 2.500 GHz Stop 10.000 GHz M’f;e
#Res BW 1 MHz VBW 1 MHz Sweep 12.52 ms (601 pts)
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Middle Channel

i Agilent L | Peak Search
Mkr1 2.483 GHz
Ref 30 dBm Atten 20 dB -39.49 dBm Mewt Peak
#Peak
Mext Pl Right
Mext Pk Left
hin Search
FC Flk-Pk Search
AL,l.H.,\J,\-,A‘,k--'ﬂ.- T NPT P L TR TR S ST Fomee e T e B R R
hikr © CF
Start 20 MHz Stop 2.500 GHz 1Nl?£e
#Res BW 1 MHz VBW 1 MHz Sweep 4.16 ms (601 pts)
i Agilent L | PeakSearch
Mkr1 7.138 GHz
Ref 30 dBm Atten 20 dB 37.44 dBm Mext Peak
Mext Pk Right
Iext Pk Left
Min Search
) Pl-Pk Search
> :E'f.if,-a"-\..4'*’“**“«‘"-\‘*»\.;..--.»-..m‘.-ﬂ.-*~'-r-.-::.4\~'u'ﬂu-1»,._-w...u..w.-,u..,ﬂ"' e ot i
hikr @& CF
Start 2.500 GHz Stop 10.000 GHz 1r\/l?ge
#Res BW 1 MHz VBW 1 MHz Sweep 12.52 ms (601 pts)
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High Channel
5 Agilent L | Peak Search
Mkr1 2.376 GHz
Ref 30 dBm Atten 20 dB 39.34 dBm Next Peak
#Peak
Next Pk Right
MNext Pl Left
am |2.376000000 GHz .
hin Search
Lgav |-39.34 dBm
o M FiPk Search
2 earc
s Ff.v1‘.-hN"‘]u..I'Jf'ﬁ.u*'t"‘q"-ﬁ'-"“h""’#1.1*?-.&\‘]""‘ n+--\.-..-"-r'“\'A-'-.-|'Ji"v.-‘-t“..-ﬁ’l-.ql?-'-»i.*"-xJ\"ah—-'-"-J‘-‘#1"Vﬁ*'ﬂ"«w"‘r“-'\'"l""""&‘?“’*"“
hkr © CF
Start 20 MHz Stop 2.500 GHz M’f;e
#Res BW 1M VBW 1 MHz Sweep 4.16 ms (601 pts)
5t Agilent L | Peak Search
Mkr1 7.125 GHz
Ref 30 dBm Atten 20 dB -36.98 dBm MNext Peak
MNext Pk Right
Mext Pl Left
Iin Search
) <@ 3
LX) :f,l“.l,-hw""'L‘"""r""‘"*‘*1"~"+“—"\-"'~'-J" T “II__r-.;-f..,'\l.-vr._.-.,...‘ NI OY S S S e Pk-Pk Search
hdkr @ CF
7.125000000 GHz
-36.98 dBm
Start 2.500 GH Stop 10.000 GH fiioire
art 2. H op 10. z 1 0i2
#Res BW 1 MHz VBW 1 MHz Sweep 12.52 ms (601 pts)
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Cellular(Downlink)
Low Channel
5 Agilent L | Marker
Mkr1 1.744 GHz
Ref 18.87 dBm Atten 10 dB 49,53 dBm 199'e§t Maarkerd
MNormal
Delta
Delta Pair
(Tracking Ref)
Ref A
Span Pair
c.-,w'-‘.«l.i-r\'-, gt SEYWIIS TRTF LB ¥R WYRY Y RO O W ¥ T=ii| Span Center
Off
Start 20 MHz Stop 2.500 GHz 1rvl?£e
#Res BW 1 MHz VBW 1 MHz Sweep 4.16 ms (601 pts)
. Agilent L | Peak Search
Mkr1 3.112 GHz
Ref 18.87 dBm Atten 10 dB 48.17 dBm Next Peak
#Peak
MNext Pk Right
Iext Pl Left
Min Search
LghAv
V1 S2 .
53 Fc\'itf-r"r.l-.—l" ‘r—“"w'm""4"‘l‘j'll"-“’”‘-.-{«a~.-u'-J1',-..'-ﬂ.-:ll..1'n‘-.wsl-\l{-'.-h'qa\‘."uw‘“m'hl'h"‘uluﬂ"**l ""‘"'“‘““.l"‘.1‘#‘#\'\&]‘?‘*‘!'\-4"-“" FleFcsearh
af):
Frun | Marker Mkr @ CF
swp 3.112000000 GHz
-48.17 dBm
Mare
Start 2.500 GHz Stop 10.000 GHz e
#Res BW 1 MHz VBW 1 MHz Sweep 12.52 ms (601 pts)
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Middle Channel

% Agilent L | Peak Search
Mkr1 2.223 GHz
Ref 18.87 dBm Atten 10 dB 50.08 dBm MNext Pealk
#Peak
Next Pk Right
Mext Pk Left
hin Search
M ik Search
| PRI R, w7 Oy YR VT | TR o L ST e e R b
Marker Mkt © CF
swp [2.223000000 GHz
-50.08 dBm
st hore
art 20 MHz Stop 2.500 GHz 1 0i2
#Res BW 1M VBW 1 MHz Sweep 4.16 ms (601 pts)
5 Agilent L | Peak Search
Mkr1 7.575 GHz
Ref 18.87 dBm Atten 10 dB 47.62 dBm Mext Peak
MNext Pk Right
MNext Pk Left
Min Search
S3 ch.m,"-'r TS RPN RS P B —— N."‘h,‘.“"""‘-'.-&*'-‘»N-\A\jﬁ.—i'-‘-ﬂ P bl Sy s, ] Pk-Pk Search
Wlkr © CF
7.575000000 GHz
-47.62 dBm v
Start 2.500 GHz Stop 10.000 GHz 1 D?ge
#Res BW 1 MHz VBW 1 MHz Sweep 12.52 ms (601 pts)
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High Channel
% Agilent L | Peak Search
Mkr1 2.376 GHz
Ref 18.87 dBm Atten 10 dB 50.77 dBm MNext Pealk
#Peak
MNext Pk Right
MNext Pl Left
Min Search
'l PPk Search
a4y A e At o b AT A o o e U P
Marker Mkr © CF
swp 2.376000000 GHz
-50.77 dBm
Start 20 MHz Stop 2.500 GH iore
P £ z 10f2
#Res BW 1M VBW 1 MHz Sweep 4.16 ms (601 pts)
5 Agilent L | Peak Search
Mkr1 7.125 GHz
Ref 18.87 dBm Atten 10 dB 47.56 dBm MNext Peak
MNext Pk Right
Mext Pl Left
Iin Search
Pk-Pk Search
Wikr © CF
7.125000000 GHz
-47.56 dBm
Ivlore
Start 2.500 GHz Stop 10.000 GHz 1of2
#Res BW 1 MHz VBW 1 MHz Sweep 12.52 ms (601 pts)
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PCS(Uplink)
Low Channel
i Agilent L | Peak Search
Mkr1 2.004 GHz
Ref 31.1 dBm Atten 20 dB -38.48 dBm MNext Peak
MNext Pk Right
Mext Pl Left
Min Search
Pk-Pk Search
PRI TR T N MRYONEY R ST IYT AT T P
lkr © CF
Start 20 MHz Stop 2.500 GHz 1rvl?£e
#Res BW 1 MHz VBW 1 MHz Sweep 4.16 ms (601 pts)
55 Agllent L | Peak Search
Mkr1 13.52 GHz
Ref31.1 dBm Atten 20 dB 33.17 dBm Next Peak
#Peak
MNext Pk Right
Iext Pl Left
hin Search
LghAv
Vi §2 Hﬁu‘w—-&.«m\ AP s Poagip] Pk.Pk S h
53 Fc..Jyb.-n""‘""4!—,n..a.,..‘h-«.i.-x\-u-.r"'f"""f‘*'ﬂ“.-' TR SPTIN PR s bl bt - earc
Al
Mlkr @ CF
Start 2.50 GHz Stop 20.00 GHz M’f;e
#Res BW 1 MHz VBW 1 MHz Sweep 43.76 ms (601 pts)
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Middle Channel

5 Agilent L | Peak Search
Mkr1 1.851 GHz
Ref 31.1 dBm Atten 20 dB -39.02 dBm Mext Pealk
#Peak
MNext Pk Right
Mext Pk Left
o Marker
¢8m |1.851000000 GHz in Search
in Searc
Lgav (-39.02 dBm
V1 s2 .
§3 FC Flk-Pk Search
AL,.“.Hn__l.‘*_J..-.-J..f-w-m'l\_,-._.k‘!'.'.l.l,_.',_),14L'<\.._I,#a.|,,\-.-..J,.ur‘.i_A.}.,-\,.{i;‘.J.rs,.l.;.,-.J.,./o"n‘-.u,l"-‘-.-l"\.""._.-‘ EIFTRETECE NREATTT
Wkr © CF
Start 20 MHz Stop 2.500 GHz M’f;e
#Res BW 1M VBW 1 MHz Sweep 4.16 ms (601 pts)
i Agilent L | Peak Search
Mkr1 16.79 GHz
Ref 31.1 dBm Atten 20 dB -32.66 dBm MNext Peak
MNext Pk Right
Mext Pl Left
Min Search
1
53 Fchﬂj‘ﬂ'l*"ﬂm,«_um.- n'l.'a.L.ﬁ|H"J‘L“-‘«.J.r-"h‘-nkh"a-;',.'._,-.‘+._,_,a.va.-.-,-.4,I,.-.-’r“""‘-"“."u""M‘IrIr"h"'-'“*""'h"“'ll":'f""-N"'“"1.“"‘1"""'1"""“l Plk-Pk Search
AL '
lkr © CF
Start 2.50 GHz Stop 20.00 GHz 1rvl?£e
#Res BW 1 MHz VBW 1 MHz Sweep 43.76 ms (601 pts)
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Middle 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)
§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)

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 Attenuator Spectrum
Generator Analyzer

5.3. Test Results

Ambient temperature © (24£2)
Relative humidity : 47 % R.H.

Please refer to the following plots.
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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
tol Emissions.

Turn Table
im = 4m
EUT
/_.— T Coaxial
Power Cable 08m Cable

Ground Flane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 1
to 40 Emissions.

L1

v

Antenna Tower

lussage Sy e _— Homn Antenna
EUT 1 ) /
4m 5
s Spectrum
A -'{/ \\\ Analyzer
L ; B AN
( — s : = [
oW )
Turn '

Table

____}..E:: £2 = =
aalm E
-
-
/
l
00
000

Amplifier
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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)
§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 and the average bandwidth
was setto 1
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  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
() (HV) ( m) () ( d) ( m) ()
Low Channel (824.70 )
1649.40 \% -44.71 4.54 6.44 -42.81 29.81
1649.40 H -56.03 4.54 6.44 -54.13 41.13
2474.10 \% -48.75 5.68 7.98 -46.45 33.45
2474.10 H -47.89 5.68 7.98 -45.59 32.59
Middle Channel (835.89 )
1671.78 \% -48.43 4.57 6.50 -46.50 33.50
1671.78 H -58.42 4.57 6.50 -56.49 43.49
2 507.67 \Y -50.33 5.72 8.02 -48.03 35.03
2 507.67 H -49.94 5.72 8.02 -47.64 34.64
High Channel (848.31 )
1696.62 \Y -44.31 4.61 6.57 -42.36 29.36
1696.62 H -57.13 4.61 6.57 -55.18 42.18
2 544 .93 \% -52.79 5.75 8.07 -50.47 37.47
2544.93 H -52.13 5.75 8.07 -49.81 36.81

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-RTL004287-1 Page: 50 of 59

Cellular(Downlink)

Frequency Ant. Pol. S.G level Cable loss Ant. gain E.R.P. Margin
() (HV) ( m) () ( d ( m) ()

Low Channel (869.70 )

1739.40 \% -51.63 4.69 6.68 -49.64 62.64

1739.40 H -56.61 4.69 6.68 -54.62 67.62

Middle Channel (880.89 )

1761.78 \Y -52.20 4.74 6.74 -50.20 63.20

1761.78 H -55.61 4.74 6.74 -53.61 66.61

High Channel (893.31 )

1786.62 \Y -52.71 4,78 6.80 -50.69 63.69
1786.62 H -56.37 4.78 6.80 -54.35 67.35
Remark:

1.ERP.&E.ILRP.=S.Glevel( m)-Cableloss( )+Ant.gain( d/ i)
2. No more spurious emissions above 1 800  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
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PCS(Uplink)
Frequency Ant. Pol. S.G level Cable loss Ant. gain E..LR.P. Margin
() (H/V) ( m) () (0 ( m) ()

Low Channel (1 851.25 )

3 702.50 \% -48.42 7.13 11.85 -43.70 30.70

3702.50 H -48.38 7.13 11.85 -43.66 30.66

Middle Channel (1 880.00 )

3 760.00 \Y -48.52 7.23 11.85 -43.91 30.91

3 760.00 H -50.33 7.23 11.85 -45.72 32.72

High Channel (1 908.75 )

3817.50 \% -47.15 7.33 11.84 -42.64 29.64

3817.50 H -50.99 7.33 11.84 -46.48 33.48

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
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PCS(Downlink)

Frequency Ant. Pol. S.G level Cable loss Ant. gain E..LR.P. Margin
() (HV) ( m) () (0 ( m) ()

Low Channel (1 931.25 )

3 862.50 \% -46.54 7.41 11.84 -42.11 29.11

3 862.50 H -49.53 7.41 11.84 -45.10 32.10

Middle Channel (1 960.00 )

3920.00 \Y -46.13 7.48 11.84 -41.77 28.77

3 920.00 H -47.88 7.48 11.84 -43.52 30.52

High Channel (1 988.75 )

3977.50 \Y -47.84 7.51 11.83 -43.52 30.52
3977.50 H -45.79 7.51 11.83 -41.47 28.47
Remark:

1.ERP.&E.ILRP.=S.Glevel( m)-Cableloss( )+Ant.gain( d/ i)
2. No more spurious emissions above 4 000  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
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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 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.

SGS Testing Korea Co., Ltd. 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea, 435-040
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7.3. Test Results
Ambient temperature (242
Relative humidity 47 % R.H.
Cellular(Uplink) mode at middle channel
Reference Frequency: 835.89 , Limit: 2.5 ppm

Frequency Stability versus Temperature

Environment
Temperature ()

Power
Supplied (Vdc)

Frequency Measure with Time Elapse

Frequency Error

() ppm

50 1 0.001
40 1 0.001
30 -1 -0.001
24 -1 -0.001
10 12 1 0.001
0 1 0.001

-10 -1 -0.001
-20 -2 -0.002
-30 -2 -0.002

Frequency Stability ve

rsus power Supply

Frequency Measure with Time Elapse

Environment Power
Temperature () Supplied (Vdc) Frequency Error
() ppm
13.8 1 0.001
24 10.2 -1 -0.001
8.5(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 , Limit: 2.5 ppm

Frequency Stability versus Temperature

: Frequency Measure with Time Elapse
Environment Power
Temperature () Supplied (Vdc) Frequency Error
() ppm

50 -3 -0.003
40 -1 -0.001
30 -1 -0.001
24 1 0.001
10 12 1 0.001
0 -2 -0.002
-10 -1 -0.001
-20 -1 -0.001
-30 -3 -0.003

Frequency Stability versus power Supply

Environment Power Frequency Measure with Time Elapse
Temperature () Supplied (Vdc) Frequency Error
() ppm
13.8 1 0.001
24 10.2 1 0.001
8.5(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
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PCS(Uplink) mode at middle channel
Reference Frequency: 1 880.00 , Limit: 2.5 ppm

Frequency Stability versus Temperature

Environment
Temperature ()

Power
Supplied (Vdc)

Frequency Measure with Time Elapse

Frequency Error

() ppm
50 -2 -0.001
40 -1 -0.001
30 -1 -0.001
24 -1 -0.001
10 12 1 0.001
0 -2 -0.001
-10 -1 -0.001
-20 -1 -0.001
-30 -4 -0.002

Frequency Stability versus power Supply

Frequency Measure with Time Elapse

Environment Power
Temperature () Supplied (Vdc) Frequency Error
() ppm
13.8 1 0.001
24 10.2 1 0.001
8.5(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 , Limit: 2.5 ppm

Frequency Stability versus Temperature

Environment
Temperature ()

Power
Supplied (Vdc)

Frequency Measure with Time Elapse

Frequency Error

() ppm
50 -2 -0.001
40 -2 -0.001
30 -1 -0.001
24 1 0.001
10 12 1 0.001
0 1 0.001
-10 2 0.001
-20 2 0.001
-30 1 0.001

Frequency Stability versus power Supply

Frequency Measure with Time Elapse

Environment Power
Temperature () Supplied (Vdc) Frequency Error
() ppm
13.8 1 0.001
24 10.2 1 0.001
8.5(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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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/1500 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.
SGS Testing Korea Co., Ltd. 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea, 435-040
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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
Output Antenna
Test mode Fretzut;ncy Power to Antenna Gain (R)
( m ()
Low 824.70 13.61 2.12 2.328
Mid 835.89 13.72 2.12 2.341
High 848.31 13.03 2.12 2.147
Downlink mode
Frequenc Output Power to Antenna R
Test mode (2 ) y Antenna Gain ()
( m) ()
Low 869.70 -5.06 2.12 0.201
Mid 880.89 -5.11 2.12 0.200
High 893.31 -3.40 2.12 0.244
PCS band
Uplink mode
Frequenc Output Antenna R
Test mode ? ) y Power to Antenna Gain ()
( m ()
Low 1851.25 13.80 3.12 1.782
Mid 1 880.00 13.85 3.12 1.778
High 1908.75 11.67 3.12 1.373
Downlink mode
Frequenc Output Power to Antenna R
Channel (2 ) y Antenna Gain ()
(. m )
Low 1931.25 -6.56 3.12 0.167
Mid 1 960.00 -4.60 3.12 0.208
High 1988.75 -4.29 3.12 0.214

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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