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7.4 Occupied Bandwidth

Test Standard : FCC Part 24.238 & 2.1049
Operating Frequency . Up Lil’l}.{ : 1850 MHz ~ 1910 MHz
Down Link : 1930 MHz ~ 1990 MHz
Channel : Low / Mid/ High
5 mW

. CDMA - Single Channel
" NADC - Composite Multiple Channel
GSM - Composite Multiple Channel

RF Power Output

Measured Occupied Bandwidth (kHz)
Test Conditon Up Link Down Link
Low Mid High Low Mid High
CDMA 1385 1380 1380 1385 1375 1380
NADC 32.2 32.2 32.2 32.0 32.2 31.8
GSM 332 332 333 333 338 335
Note :

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

2. The spectrum analyzer for this measurement was set with RBW and VBW, as recorded in the plots.

3. The frequency band measurements were performed at the rated supply voltage and # 10% of the rated
supply voltage.

4. The measurements were performed at the shielded room.with environmental conditions of 27 , 50%RH

5. Frequency Table

Frequency
Ch I - .
anne Up Link Down Link
Low Channel 1851.0 MHz 1931.0 MHz
CDMA Middle Channel | 1880.0 MHz 1960.0 MHz
High Channel 1909.0 MHz 1989.0 MHz
NADC Low Channel 1850.2 MHz 1930.2 MHz
Middle Channel | 1880.0 MHz 1960.0 MHz
GSM High Channel | 1909.8 MHz | 1989.8 MHz
4.'.:?:":"' 1
Tested by Yang, Eun Jung
BWS TECH Inc . 29 of 56
294-9 Jungdae-Dong, JAS Teletech Co., Ltd. RF Repeater System

Kwanggu-Si,Kyunggi-Do,

464-800, Korea FCC ID: SW5HR1900P (Model: HR 1900P)



bws

FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

1. Up Link
CDMA
ATTEM Z@dB atkR = 1GdE
FL 1@, @dBn Ld B 1 . SESHHz MoHz
fi
r'“ -.-r"’*hw*"l""l“ﬁ..p-ﬂ-w-..hll
EHEE ] I L
1,355 HH: , | i A
BF="1% dB J[ ||
Low Channel ¥ | ]
R ] III h
i i f II'I.

1385 kHz

CEMTER 1.B51B88BGHz
HREW 30k LB 30k Mz

SPAH =, ASaMHz
SWF 58 Bme

1380 kHz

CEMTER 1.BBEEBBGHzZ

ATTEM Z@2dB aMER | B4dB
FL 10, @4Bn Lidd 5.4 L. 3EAHHE
fi
Al M
SHER ]| 1 T
1.35883 HH=z | ¥
0~ @3 JE I [ ||
| |
Middle Channel {1
n T
e | e,
Y Ir II "'“*H.rr

SPAH 2. AOMHz
SWF 58 Oms

HREN 3Pk kHz LR Sk Hz
ATTEH Z@dB atiER . ETdD
FL 1B, BdBn Lad 8- L . 38@HHz M-Hz
._.- ﬂ-ﬂ'lfl'lﬁ.--ﬂnu_-,__
KR
1. 358 HH= |
0 g7 dE il f  EBE 5 7
High Channel | J' \
R i 11
1380 kHz J . |
= —— ] 1 = —
CEMTER 1.903008GHz SPAH 2. DB3MHz
HREBE 38k kHz UBH 3@k Hz SHF 58 Ams
BWS TECH Inc . 30 of 56
294-9 Jungdae-Dong, JAS Teletech Co., Ltd. RF Repeater System
(Model: HR 1900P)

FCC ID: SW5HR1900P

Kwanggu-Si,Kyunggi-Do,
464-800, Korea



FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

b\lﬂM
NADC
ATTEM Z@2dB aMER =1 1BdBE
FL 18, @dBn Lad B 3Z FhHz
v.ﬂ,.i‘l.-.u\--rn
F I L1
2HEE Jl i
2. £ kLHs » &
=1. s dig ]
Low Channel ' f 1
R | I!I I|
32.2 kHz R L
ol } .
W e
'z ] =
(S e
CEMTER 1.B582000GHz SPAN LOA 8k Hz
pEII.l.I 1 Ekllf ..||:II.-I | | ﬂl-cll: ':.Hr" EEEHE
ATTEM ZBdE aMKR = 33dE
FL 18, @dBn Lad B 32. PhHE
.‘__..'4--\.-\..\,_ l-\.n-.l‘
sHERE |
32. F kHz i l \
ﬂ = 33 |'|H - . T . .
; | 1
Middle Channel |
R ¥ 1
{ { |
32.2 kHz | i ! L
o ' A
-__"-".-'r"r'"""h i I—h.__w",.r'.
L y
Ao Wt e
CEMTER 1. BEA0ASAGHz SPAH LOA . 8k Hz
pEII.l\.I 1 Ekll? ..II:II.-I i ﬂl-cll: ':.nlr" Emrlu
ATTEM Z@2dB aMeR 1 17dB
FL 18, @dBn Lad B 3Z FhHz
|I
_.-I:-\.ﬁ-n-rL_n‘\--"_
2HEE f l .
32, F kHs / |
03 i7 dE F II ]
I f

32.2 kHz

High Channel

SPAH 188 Dk Hz
MNP 2E8me

CEMTER 1.90988DP08AGH=z
RHW 1. Bkkz UEH 1 B@kMz

RF Repeater System

31 of 56

(Model: HR 1900P)

BWS TECH Inc .
294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,

464-800, Korea

JAS Teletech Co., Ltd.
FCC ID: SW5HR1900P



FCC Part 24 Certification

h# Report No: BWS-05-RF-001

Date of Test : January 17, 2005

GSM

ATTEN Z@dB ol R 17dB
=L 108, @dBn Liad 3.7 33ZkHz

Low Channel

332 kHz

CEMTER 1.BSEZBBGHzZ SPAH 1. B&&rHz
HRBW 30kHz UEE 38k Hz WP S8 Bms
ATTEN Z@dB oHiE R 17dB

=L 1B, BdBn Liad 8+ 33Tk Hz

Middle Channel

332 kHz
CEMTER 1. BERERB:GHz SPAH 1. B8&rHz
MREHKW 38k R 38k HD P 50 Onmg
ATTEH Z2@dB abER | LEdB
=L 1B, 24 Bn Lad 83~ 333k H=z
= III"'I- -
2HER | I". "
333 kH= .’I 1
O 15| dE il ." l". %
High Channel r ¥ \ T
R .— |" -
333 kHz ! My b
,-r"- LY 5
R i -
CEMTER 1. 3058800 Hz SPFAH 1. B0rHz
HREW 38k Hz LR 3@k Hz SUF 58 Oms
BWS TECH Inc . 32 of 56
294-9 Jungdae-Dong, JAS Teletech Co., Ltd. RF Repeater System

Kwanggu-Si,Kyunggi-Do,

464-800, Korea FCC ID: SW5HR1900P (Model: HR 1900P)



bws

FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

2. Down Link
CDMA
ATTEM Z@dB AMKR | F3dB
=L 1B, 24 Bn Lad 83~ L . =Z85HH=z M-Hz
|
.1__i_a.a,.\____.\,.‘|H~“a . ,_rh.\.
=HEE I i
1.385 HH=z |
1l e =1 = I| . ||I )
/ |
Low Channel Il |
] lI |I
]

CEMTER 1.93188B0GHz
NREW 38k LR 38k Mz

1385 kHz .
I‘H_J I L [

SPAN 3. B8 Hz

SWF 58 Oms

ATTEM Z@dB aHER 2 1TdB
=L 1B, 24dBn Lidd B+ L. 375HHz
|
I.r"-.-l'-"""u-n.'\-"IIT'..l.F"H-—"-H
sHER Il
1,375 HHz & | ¥
Oz 17 48 | |
Middle Channel ] 'III
R J wril
i ] iy
1375 kHz ! 2 . | .
T | 1
CEMTER 1. 3963888:GHz SPAH 2. B8&MHz
REW 38k Hz UBH 38k Hz EMP 5@ Ons
ATTEH Z2@dB abER =1 BEdE
=L 1B, 24 Bn Lad 83~ 1l =8@rHz M-Hz
I
.-“**""'--"’F‘r--"“"--"m_
2HEE 1
1. 3583 HH= L: | L&
D @2 ob | -
High Channel | |IIL
R |I \ |
ks i eraimaly
1380 kHz s - o,
CEMTER 1. 38508B:Hz SPFAH 2. B0rHz
HREW 38k Hz LR 3@k Hz SUF 58 Oms
BWS TECH Inc . 33 of 56
JAS Teletech Co., Ltd. RF Repeater System

294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea

FCC ID: SW5HR1900P

(Model: HR 1900P)



FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

bws

NADC
ATTEH Z@3dB aFER 1 1G6dE
FL 1B, BdEmn Liad B 32 BkHz
=
ol e o
0 - il b |
sHER |
32. @ kHsz | |I
o 3 o2& A o “I ¥ ! ¥
Low Channel | \
R ! Ii' 1
32.0 kHz —
,'_'l.-.ul._-—!'"'. \\‘:‘:fﬂf“t.
'\l""-.-.l:hnuq-

CEMTER 1.938Z28P08GHz
WREM 1. Bkbz VB | @kMz

SPAH 188 Dk Hz
MNP 2E8me

32.2 kHz

CEMTER 1.3596R000B0GHz

ATTEM Z2dB aMKR | B3dE
FL LB, @4Bn Lad 8- 37 PhHz
MMIF-H"'-..
I | =y
zHERE ’ ' 1 \
32, Z kHz /| '
0 a3 4B ’ \
- {
Middle Channel | i
=] | Il' Ii
| \

SPAH 108 &k Hz

EUF ZE@me

HRBW 1. Bk VB § BkHz
ATTEN 28dB aMKR . 3B
FL !B, 2dBmn Liad 8- 3l . 8kHz
.
# T“'“x
=HEE f ' i |
351 2 kH: L 8
1] 33 dF JI 1 1
= f
High Channel f H
R | 1
31.8 kHz R R S
’ﬁnﬁ;;:::;#ﬁﬂ; x”%h;:;;::;,
CEMTER 1.9B8588DP0GHz SPAN 1HE_ Dk Hz
HRBEM 1. Bkkz UBH 1 @kHz CHF 2E0ns
BWS TECH Inc . 34 0f 56
JAS Teletech Co., Ltd. RF Repeater System

294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea

FCC ID: SW5HR1900P

(Model: HR 1900P)



bws

FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

GSM

Low Channel

333 kHz

ATTEN Z@dB
FL. 1@, 2dBn

CEMTER 1.593878BGHz

abKR . 1TdB
Lad B~ 33Tk Hz

SPAH 1. B&&rHz

338 kHz

MRBM FBkHz URE 38k Hz EWF 5@ Ame
ATTEN EZ@dB aFiER . 33dE
mL 1B, BdBn Lad 8+ 33BkHz
| |
EEEPHH ."I i \
P /
B33 dF 17 o
- ; g iy
Middle Channel !f H\ .
R LY |

CEMTER 1.56B08BGHz

SPAH 1. B&aMHz

High Channel

MREW 3Bk HE VB 30k Hz EWP 5B Bns
ATTEM Z8dB abiKR | BAdE
FL 18, BdBn LR B AZSkHz
Filw
ST Ak
. /
0 ca 4B oty II" .

R .II L Y
335 kHz AL -
i -
-
CEMTER 1.9B588BGHz SPAN 1. Q@M Hz
HRBW 30k bz LB 3Pk Mz WP 580 Oms
BWS TECH Inc . 35 of 56

294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea

JAS Teletech Co., Ltd.
FCC ID: SW5HR1900P

RF Repeater System
(Model: HR 1900P)



FCC Part 24 Certification
I:IWIH Report No: BWS-05-RF-001
Date of Test : January 17, 2005

7.5 Spurious Emission at Antenna Terminal

Test Standard : FCC Part 24.238 & 2.1051

Up Link : 1850 MHz ~ 1910 MHz

ORPCEEIEING] HERCUERe Down Link : 1930 MHz ~ 1990 MHz

Channel : Low / Mid/ High

5 mW

. CDMA - Single Channel

" NADC - Composite Multiple Channel
GSM - Composite Multiple Channel

RF Power Output

Data Table
Measured Emission Level (dBm)
Cor;I;JIeiSttion Frequency Range I&;gr:; Up Link Down Link
Low Mid High Low Mid High
30MHz < fp < 1GHz | -13.00 - - - - - -
CDMA 1GHz< fy <20GHz -13.00 -45.17 - - -34.00 -30.67 -29.67
Intermodulation | -13.00 -50.00 -46.33
30MHz < fp < 1GHz | -13.00 - - - - - -
NADC 1GHz< fy <20GHz -13.00 - - - -48.00 -44.17 -36.17
Intermodulation | -13.00 -54.67 -54.67
30MHz < fp < 1GHz | -13.00 - - - - - -
GSM 1GHz< fy <20GHz -13.00 - - - -48.67 -46.50 -39.50
Intermodulation | -13.00 -46.00 -43.83

Note :

1. The input to the amplifier is CDMA, NADC, GSM modulated signal tuned such that the output power
is set to its maximum rated output power.

2. The RF output ports were properly terminated by the RF load and were connected to the RF Power
Meter and Spectrum analyzer through the directional coupler.

3. The spectrum analyzer for this measurement was set with the RBW 100kHz in the range of 30MHz
~1GHz, and RBW 1MHz in the range of 1GHz~26.5GHz, as recorded in the plots. The VBW was set the
same as RBW.

4. The measurements were performed at the shielded room.with environmental conditions of 27 , 50%RH

5. Plots were taken with single input at low, mid, and high of the band. Plots were taken of the
out-of-band emissions from 30MHz to the 10th harmonic of the carrier frequency.

6. For measuring emissions above 0.9 GHz, a high-pass filter was used to eliminate the fundamental
transmit frequency to prevent possible saturation effects on the front end of the spectrum analyzer.

7. The emissions shall not be more than 43 + 10 log (P) dBc below the mean power output, which is
equivalent to —13 dBm.

8. Frequency Table

Frequency
Ch | = =
anne Up Link Down Link
Low Channel 1851.0 MHz 1931.0 MHz
CDMA Middle Channel 1880.0 MHz 1960.0 MHz
High Channel 1909.0 MHz 1989.0 MHz
NADC Low Channel 1850.2 MHz 1930.2 MHz
Middle Channel 1880.0 MHz 1960.0 MHz
GSM High Channel 1909.8 MHz 1989.8 MHz
g
Tested by Yang, Eun Jung
BWS TECH Inc . 36 of 56
294-9 Jungdae-Dong, JAS Teletech Co., Ltd. RF Repeater System

Kwanggu-Si,Kyunggi-Do,

464-800, Korea FCC ID: SW5HR1900P (Model: HR 1900P)



FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

bws

1. Up Link
CDMA
ATTEN Z@dB
=L 1B, BdBn Liad 8+ HHz
DIEFLAY_LINE r .W

o
Low Channel |

In-band R

Nothing

CEMTER 1.B5188BGHz SPAH 5. B&3MHz

HREM 38k Pz JEBH 3@k Hz SuP 58 Gms
ATTEN Z@dB
=L 108, @dBn Liad 3.7 H-Hz

DISFLAY_LINE f

CEMTER 1.BBEEBBGHzZ

5 3 dBm {
Middle Channel I |
In-band R }
A M Mﬂo&

SPAN 5. B&E2rHz

EREEW 38k T 39k Hz SHP 58 Ams
ATTEN Z@dB
=L 1@, @d4Bn Lad B HHz
[incame ™ ® L
DISFLAY - LINE II
5 -13 @ dBm |
High Channel |
In-band R |
|
Nothing AT L“-\\_,_v
CEMTER 1. 98508085Hz SPAH S . ABSMHz
"WREN 38k HE JBEH 3@k Hz SWF 58 Bme
BWS TECH Inc . 37 of 56
RF Repeater System

294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea

JAS Teletech Co., Ltd.
FCC ID: SW5HR1900P

(Model: HR 1900P)



bws

FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005
NADC
ATTEM Z@2dB
=L 10, @dBn Lad 8- H-Hz
Aoadom
P W
DIGFLAY LINE { -
5 =138 dBm | ||
Low Channel r' I
!
In-band R |I [
|
|
Nothing kw
Jlltr.-._-.-'n'\'w 1
P ]
CEMTER 1.B582@88GHz SPAH LB@_ 8k Hz
HREK 1. Bkkz JEH 1 BkHz SWF 2E8ms
ATTEM Z@dB
7. 10 @dBn L@d B+ H-Hz
_,..m
/ .
DISFLAY -LINRE e
5 -13 @ dBm i II
Middle Channel rl |
|
In-band R |'I i
Nothing “M_@"' M.,\.\-"
e
CEMTER 1.BBEE@88GHz SPAN LBA @2kHz
NEEE 1. Bkkz JEH § @kHz CHF 250ms
ATTEM Z@2dB
=L 10, @dBn Lad 8- H-Hz
DISFLAY _LINE I.-" ! "‘,'
5 =138 dBm fl |
High Channel | 1
|
|
In-band R I '
,’ |
Nothing |
CEMTER 1.9058888GH SPAH LB@_ 8k Hz
HREM 1. BkpEz JEH | BkHz SUF 258ms
BWS TECH Inc . 38 of 56
294-9 Jungdae-Dong, JAS Teletech Co., Ltd. RF Repeater System
Kwanggu-Si,Kyunggi-Do,
464-800, Korea FCC ID: SW5HR1900P

(Model: HR 1900P)



FCC Part 24 Certification
hlﬂ-M Report No: BWS-05-RF-001
Date of Test : January 17, 2005

ATTEN Z@dB
=L 108, @dBn Liad 3.7 H-Hz

DISFLAY_LINE - - -
5 -13!@ dBm 1

| 1
Low Channel f L

In-band R | i
/

Nothing J \

CEMTER 1.B58Z2BBGHz SPAN = . B2 Hz
HREW 38k Hz JEE H@k Hr SuF 50 Onms
ATTEM Z@dB
=L 10, @dBn Liad 34
|I lll'
i 1
i 1
o | |
Middle Channel jl 1
In-band R f W
\

Nothing | ¥, b .

CEMTER 1.BERRRBGHz SPAH 2. B3aMHz
HREM 38k Pz JEBH 3@k Hz SuP 58 Gms
ATTEN Z@dB

FL. 1@, 2dBn Lad 8+

: II II
High Channel i 1
i i
In-band R f H
Nothing J k
CEMTER 1. 905888 GHz SFAN 2. 8drHz
NREW 38Kz JEE 38k Hz EdP 8 Hns
BWS TECH Inc . 39 of 56
294-9 Jungdae-Dong, JAS Teletech Co., Ltd. RF Repeater System

Kwanggu-Si,Kyunggi-Do,

464-800, Korea FCC ID: SW5HR1900P (Model: HR 1900P)



FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

2. Down Link

CDMA
ATTEH Z@dB

=L 10, 2Qnk Liad B+ MsHz

|II II

|

o | '

Low Channel [ |

In-band R | I

Nothing —_#_,F"MI %\Wm

CEMTER 1.593188BGHz SPAN 5. B&E2rHz
HREHW 3Bk Hz JBH A8k Hz SWF 58 Ons

ATTEN Z@dB
=L 1B, BdBn Liad 8+

| |
o
Middle Channel

In-band

Nothing M"’ W\M

CEMTER 1.56B08BGHz SPAH 5. B&3MHz
REW 38k Hz JEBH 3@k Hz SuP 58 Gms

ATTEMN Z@dB
=L 10, @@nk Liad 3.7

H-Hz

o | h
High Channel

|
In-band i

R | |
Nothing Pmﬂupiphiﬁﬁ*" nﬂm‘ﬁﬁihﬂhhg

CEMTER 1.359B508BGHz SPAN 5. B&E2rHz
HREHW 3Bk Hz JBH A8k Hz SWF 58 Ons

BWS TECH Inc .
294-9 Jungdae-Dong,

e o JAS Teletech Co., Ltd. RF Repeater System
464-800, Korea " FCC ID: SW5HR1900P (Model: HR 1900P)

40 of 56



bws

FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

Middle Channel
In-band

Nothing

NADC
ATTEN Z@dB
AL LB, @dBn L@d B MeHz
OIEFLAV.LINE 1 X
-13 /@ #Bm i 1
o f 1
Low Channel { ]
In-band R ; |
|
1
Nothing of
-, F
CEMTER 1.39302008GHz SPAH 1BA . SkHz
HREM 1. Bkkz UEE § BkHz SWF 258mns
ATTEN Z@dB
7L 1B, @dBn L@d B HeHz
DISFLAY _LINE—| - -
5 -13 /@ dBEm i

o

CEMTER 1.3596R000B0GHz

SPAH 188 Sk Hz
HREW 1. BkkHz LB

1. BkHz EUF ZE@me
ATTEM Z@2dB
FL 1@, @ Bn L@d B WoHz
DIGFLAY-LLINE I.l -
5 -13|@ dBm '|
High Channel

In-band

Nothing

CEMTER 1.9B898808AGH=z SPAH 188 Dk Hz
WREM 1. Bkbz VB | @kMz EWP 2Efms

BWS TECH Inc .

294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea

JAS Teletech Co., Ltd.
FCC ID: SW5HR1900P

RF Repeater System
(Model: HR 1900P)

41 of 56




bws

FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

GSM
ATTEM EZ@dB
=L 1B, 24 Bn Lad 83~ M-Hz
|Ir"l.1I
OISFLAY - LIKE IJ Ii.
5 =138 dBm | II
Low Channel f k
In-band R f H
1
Nothing \

CEMTER 1.593878BGHz

SPAN 3. B8 Hz

WREM 30k Hz JBH 38k Hz SWF 58 Oms
ATTEM Z@dB
7. 10 @dBn L@d B+
=
1
| !
|I Il
|
i o f 1
Middle Channel / |
AR
In-band R j 1
i
= |
NOthIng | T E————— _F,.I' IIL"WW

HRBW 30k Hz

CEMTER 1.56B08BGHz

SPAH 2. B3aMHz

JEBH 3@k Hz SuP 58 Gms

ATTEMN Z@dB

=L 1B @3nk Lad 83~
I
M
.'I II
i I
- o | i
High Channel 4 L
( 3
In-band R I i
_ 7 1
Nothing J Y
R T LT BT ATE P I
CEMTER 1.985888GHz SPAH 3. ABEMHz
NREN 30k Hz JBH 3@k Hz EWP 5P Ans
BWS TECH Inc . 42 of 56

JAS Teletech Co., Ltd.
FCC ID: SW5HR1900P

294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea

RF Repeater System
(Model: HR 1900P)



bws

FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

3. Up Link
Frequency 30 MHz ~ 1 GHz 1 GHz ~ 20 GHz
T, - - RTTEM ZBJB MER —45 | TdEm
"F'I'_ '[é Eﬁf LBdE '_':,g E,:E‘L”m h'_l 100 fd e LB 3 BHCHz
BIERLFY ILIHE = 1 1
-1 ' a8 GH1
CDMA 1378 e i 8
Low !
Frequency | © "
I o s S e
-45.17 dBm A =
START 30 Bridx STGE | BaEBGHT WTRAT 1 ARGHT ETOF I8, BRGHa
BREW | DOKHz 1B | B Mg EWF ZERws #REN 1 OFHe VBN 1 BiHs SKF FEBen
AT TER ZadH MR =@ [Fd ATTEM Z@«B MR BB LTdBn
FL 10. RiEws [BdE 827 @fH: FL_ 10 @i 10d B 13 AEGHz
L‘[?Pbﬁ- ri.IHE BIEPLAY LTS
=13 E= 17,0 di
CDMA n LoE IR
Middle 2 |=-
Frequency 2
Ml—-’-—-....—-—n.-—.
e M } ]
Nothing P
STARY 53 . &Rz STOR L. BadRouz START 1 0BGz STOP O DOGHZ
SHBS. | BEkHT b Ll BdP ZoDas wHEH | OPHz UEH 1 Brsz EIS TN
ATTEM Z2BdE R -El. LT4B=
4 - 5 ATTEM EdesB
Pl 19 Coim LBeE BaT. B B 18 DEBw 1Bd R
mﬁm;é' PHE
| iB=
CDMA a
. High i : ! {
requency o U OV U 1 .
- P r—r 1 o e k¢ T T
Nothing -
ETRAAET 30 DRk STOF 1 ODORgks START L. Blarx ETGP 38 BOEH:
wEEN 100k UEN iE8kHz SR FEQmy #FEET L IFH URMd 1 APz ERIF 3Ailma
BWS TECH Inc . 43 of 56

294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,

464-800, Korea

JAS Teletech Co., Ltd.
FCC ID: SW5HR1900P

RF Repeater System
(Model: HR 1900P)



FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

Frequency 30 MHz ~ 1 GHz 1 GHz ~ 20 GHz
ATTER 2B HER -E9 @3dBs ATTEM I8 MR -E0, iTdBEw
FL 10 DB 18 B HET dfiHz FL 1B, BdBw LR 14 . ARGHT
BEIEFCAV_LINE B3y Ry LT
NADC 5 L3 |0 dBim | o :-;b dEm
Low
-] =]
Frequency L
_ - i
Nothing
FTART 3, @MH: ETOF | NEERMGHz START 1. PBBCHs ETOF ZB. DDCH:
#5Es L@fkkHz LR 103kHe WP 258m BRAM 1 AFHz URE | BEH [ R -
ATTEM Zib<B HERE -&6B. BSdBEn ATTEW Flesl KR -S0 EldBm
AL LB BuiBws L) B BHHz AL L0 WdEwn | AR I3 TEGHs
DEALRY LT DN ERLAV LT
NADC 13 dEm 1 - Il'.| I dlm
Middle . "
Fr n :
equency i
= = e 1 =
Nothing
ETHRT =0 DHHc ETOF i Q0OEcHs STAFRT L. BOGH: STOP 9. BEGH:
ERAM | Bk [0 TV Y- T NP TEDnun SAEM | AFHT UmH | BENg ST
RTTEN ZRdE MR -EB G M TEM ZBdi HER -49 EFdile
RL 1D DdBn 10d D 42 Iz AL 1B B ] 5= 15 3S50H:
D1sFELAY L THE i E""h':"""'-[”"'-
- - —)3 dE=
NADC RE )
. High . 5
requenc
a y - = SEE S e e,
= ] = i
Nothing 0
BTRET 30 DM ETOF ] ABa0GHz STRAT L. BBOH: ETOF 29 @8GH:
#REk 108k Hz LB 18D e 24" ZERew #FRW 1 Az IBH | BFHz ELF IRy
BWS TECH Inc . 44 of 56

294-9 Jungdae-Dong,

Kwanggu-Si,Kyunggi-Do,

464-800, Korea

JAS Teletech Co., Ltd.
FCC ID: SW5HR1900P

RF Repeater System
(Model: HR 1900P)



FCC Part 24 Certification
Report No: BWS-05-RF-001

o, Date of Test : January 17, 2005

Frequency 30 MHz ~ 1 GHz 1 GHz ~ 20 GHz
AT TEM 20l R ~Ed . Sid B ATTEMN ZdB PR =50, S e
RL 1B, BdEw 18d B~ 930 . 5FHe AL 1P 06 Bs | B B I3, EPaHe
mlgrhnhl.ml: A¥ L THE
GSM n o o [
Low
=1 =
Frequency &
i i—
A mww
Nothing
STRET 20 BriHsz STOR | DROSGHE STARET 1. 9GH= STOFP 24 @aiHsz
¥FHE 1ERkHz A | BakET AP ZSfns EFARM |1 BAFHz URH | BFHZ ShiF FERwy
ATTEN EddB HER -E0. BETdBn ATTEM ZadB HER -4@ 1Pdiw
FL 1@ i2id B LD E TS0 . B He AL 1D BdBm | Bl B L4, EeSHe
BLEMLAY - LINE - TFER AT - L FHE
GSM o L3 B dim o '[: b il
Middle | | | {
Frequency ? .
- . ] ._..hl-l b
Nothing -t e - ;
ETART 3d.@rHs= ETOF 1. aQ38sdks: START 1. EdQHz ETOF Z9 @BGH:
ENAL | AP b UEH [ MOk BLIF TREBra BREM | Oy UEH | BFHg BdF AFms
ATTEM ZowB MR -G8, ETdEN AT TEM ZOdE MK =S8 Sid in
AL 1D Bdiw 1B [ 194 Wiz FL IBE BB LddH 1d. TidHe
DlgFLRY L THE H DESPLAY LLIME
GSM B Jgnh dim | | | . = ip} dBr
High = L | A
Frequency ! -
- 4 rargen: =
Nothing " g
=TRET 0. DM ETOF . ABDaGHz T = B
$REW 1BAkH:  UBM L GuF ZShes e 1 et I iy a1 TR
BWS TECH Inc . 45 of 56
294-9 Jungdae-Dong, JAS Teletech Co., Ltd. RF Repeater System

sonson oen % FCC ID: SW5HR1900P (Model: HR 1900P)

464-800, Korea



FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

bws

4. Down Link

Frequency 30 MHz ~ 1 GHz 1 GHz ~ 20 GHz
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Frequency 30 MHz ~ 1 GHz 1 GHz ~ 20 GHz
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Frequency 30 MHz ~ 1 GHz 1 GHz ~ 20 GHz
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5. Up Link
Intermodulation (1)
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6. Down Link

Intermodulation (1)
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7.6 Field Strength of Spurious

FCC Part 24 Certification
Report No: BWS-05-RF-001
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Radiation

Test Standard

FCC Part 24.238 & 2.1053

Operating Frequency

Up Link : 1850 MHz ~ 1910 MHz
Down Link : 1930 MHz ~ 1990 MHz

Channel

Low / Middle / High

RF Power Output

5 mW

CDMA - Single Channel

NADC — Composite Multiple Channel
GSM - Composite Multiple Channel

Distance 3 meters
Harmonic Po IAa?rtiezn;taion ERP LOntis AT
(V/H) (dBm) (dBm) (dB)

2nd -39.8 << ambient level -13.0 -26.8
g -76.1 << ambient level | -13.0 -63.1
4™ - << ambient level -13.0 -
5t - << ambient level -13.0 -
6" - << ambient level -13.0 -
7" - << ambient level -13.0 -
8™ - << ambient level -13.0 -
Chl - << ambient level -13.0 -
0% - << ambient level -13.0 -

Note

WO ~NOAWNE

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

JAS Teletech Co., Ltd.
FCC ID: SW5HR1900P

The spectrum bandwidth was set to RBW 100 kHz (freq. up to 1GHz) and RBW 1 MHz(freq above 1GHZz).
Transmitter was set to the rated power output(5 mW) condition.

The spectrum was checked from 30 MHz up to the 10" harmonic of the carrier frequency.

All emission not reported were found to be more than 30dB below the limit.

The EUT was positioned through 3 orthogonal axis and worst-case are reported.

ERP measurements were performed using the rated supply voltage condition(DC 7V).

The limit was applied according to the 43 +10log(P)dBc.

The measurements were performed at the open-site with environmental conditions of 35 , 24%RH.
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8.7 Frequency Stability

FCC Part 24 Certification
Report No: BWS-05-RF-001
Date of Test : January 17, 2005

Test Standard

FCC Part 24.235 & 2.1055

Operating Frequency

Up Link

Down Link

1880.0 MHz
1960.0 MHz

Channel

: Middle

RF Power Output

5 mW (Non-Modulation Signal)

8.7.1 Up Link

Voltage Power Supply | Temperature Frequency Deviation
€D) (Vac) (&%) (Hz) (ppm)
100 % 110 +20 (Ref) 1880000000HzZ 0
100 % 110 -30 1880000000HzZ 0
100 % 110 -20 1880000000HzZ 0
100 % 110 -10 1880000000HzZ 0
100 % 110 0 1880000000HzZ 0
100 % 110 +10 1880000000HzZ 0
100 % 110 +20 1880000000HzZ 0
100 % 110 +30 1880000000HzZ 0
100 % 110 +40 1880000000HzZ 0
100 % 110 +50 1880000000HzZ 0
85 % 93.5 +20 1880000000HzZ 0
115 % 126.5 +20 1880000000HzZ 0
Note :

1. The worst-case temperature & voltage deviation was recorded.

2. Frequency drift of this unit dose not happen.

Frequency Stability

15

1

0.5

0

-0.5

-1

Deviation (ppm)

-1.5

2
70V /
+20(Ref)

70V /-30 70V /-20 70V /-10 70V/0O 70V /+10 70V /+20 70V /+30 70V /+40 70V /+50 50V /+20 88V /+20

Voltage / Temperature
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8.7.2 Down Link
Voltage Power Supply | Temperature Frequency Deviation
€)) (Vac) (&%) (Hz) (ppm)
100 % 110 +20 (Ref) 1960000000Hz 0
100 % 110 -30 1960000000HZ 0
100 % 110 -20 1960000000HZ 0
100 % 110 -10 1960000000HZ 0
100 % 110 0 1960000000Hz 0
100 % 110 +10 1960000000HZ 0
100 % 110 +20 1960000000HZ 0
100 % 110 +30 1960000000Hz 0
100 % 110 +40 1960000000Hz 0
100 % 110 +50 1960000000HZ 0
85 % 93.5 +20 1960000000HZ 0
115 % 126.5 +20 1960000000Hz 0
Note :
1. The worst-case temperature & voltage deviation was recorded.
2. Frequency drift of this system dose not happen.
Frequency Stability
2
—~ 15
£
o 1
o
N~ 05
c
o 0
=
Q 05
>
O 1
(m)
-1.5
2
120v/ 120V/- 120V/- 120V /- 120V/0 120V / 120v/ 120v/ 120v/ 120v/ 110v/ 130v/
+20(Ref) 30 20 10 +10 +20 +30 +40 +50 +20 +20
Voltage / Temperature
L]
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8. TEST EQUIPMENT LIST

List of Test Equipments Used for Measurements

Test Equipment Model Mfg. Serial No. Casétgue
Spectrum Analyzer 8594F H.P. 3911A08040 |05-04-24
Spectrum Analyzer E7403A IADVANTEST 61720002 05-08-22
Receiver ESH3 R & S 892580/014 |05-05-21
Signal Generator E4432B H.P. US40053157 |05-05-07
Signal Generator SGT9000 GIGATRONICS 9604010 05-04-11
Power Meter E4418A H.P. GB38272621 [05-03-17
Power Sensor 8481A H.P. 3318A92101 |05-03-19
Audio Analyzer 8903B H.P. 3011209344 |05-04-29
Modulation Analyzer 8901B H.P. 3028A03124 |05-05-07
Synthesized Function Generator|SG-4111 IWATSU 35559 05-05-26

s Amplifier
Broadband Power Amplifier 100w 10000M 11 18649 05-03-19
Research
Broadband Power Amplifier 75A220 pmplifier 15326 05-12-16
Research
Preamplifier 8447E H.P. 2945202712 |05-08-19
Horn Antenna BBHA 9120 D Schwarz Beck 234 05-06-10
Horn Antenna BBHA 9170 Schwarz Beck 157 05-06-10
Dipole Antenna VDA6106A / UHA9105 [Schaffner-chase [1277 05-09-12
Biconical Antenna VHA9103 Schwarzbeck - 05-09-13
Log Periodic Antenna UPA6109 SCHAFFNER 1076 05-09-13
Attenuator 8325 BIRD 4572 05-05-14
Attenuator REFA500NMF30 REFA500NMFE30 9522 06-01-07
Termination 8173 BIRD 2501 —
Dual directional coupler 772D H.P. 2839A00395 |06-01-07
Dual directional coupler 778D H.P. 1144A08477 |05-10-14
LISN L3-25 PMM 1110KT0403 |05-10-02
LISN KNW-242C PMM 8-920-20 05-08-30
Digital Oscilloscope TDS3032 Tektronix B081558 05-05-27
Turn-Table JAC-2 JAEMC — -
Antenna Master JAC-1 Daeil EMC - -
Plotter 7550A H.P 2725A 75529|-
EMC Anechoic Chamber — SEMITECH 000815
Temp/Humidity Chamber - Seo jin - 05-09-01
Thermo Hygrograph PC-5000TRH-IT SATO - 05-10-27
BaroMeter KEIRYOKI SATO 564021 05-07-18
Slidacs DeaKyong Slidacs DeaKyong - -
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