>

(o A NT stz 2 x| g3sii=
—/4 | Journal of Advanced Navigation Technology J. Adv. Navig. Technol. 18(3): 223-228, Jun. 2014

id|

FMEM A|I2HO| DS AIS20[E{0f Bt 37

[ =

[

A Study on the Channel Capacity Simulator of Wireless
Communication System

2ty

Jae-Sung Roh” - Wan-Tae Kim

Department of Telecommcation and Information Engineering, Seoil University, Seoul, 131-702, Korea
[ 24

L o] 5E Al A 2~EL WCDMA (wideband code division multiple access)Z 7|9k o 2 theksl HEn|t]o] Mu] S x| L3}
ATH 20139 119 SAloll = =] o] 554 7FIA = 9] A E 2upEE ARGALE BF ko], 54517043977 0. % A
HA wEhA o] 554l AH) 2 o] §Ak= o] n] HA AT-E 4005 oS FL T o] 5 Al 7FdRl] 345 FHE Q13
ol F Tl AMH| & ] 83 FAS FOET FR8HH, o] WE AH|A FAL vl A AFREIL Atk 7 el Ae
CDMA(code division multiple access)E 719FO. 2 Sh= | %3 WCDMA & 7|HEO.2 3l 2utEES] QP Al M| 2~ AU S
At ol sFaAHe AEEFS AET T U= AlEYolHE T3t A EH OH E 0]-§381e o]sFAl A2 gl
vt &g 5A4S A8

o=

[Abstract]

Recently mobile communication systems have supported various multimedia services based on wideband code division multiple
access (WCDMA). In November 2013, the statistics reported that the domestic subscriber number of mobile communication
systems was totally 54 million 514 thousand 397 in using feature phones and smart phones. Therefore, the user number of mobile
communication services has surpassed over 4 million rather than the whole number of population. The sharp increase of the
mobile user number has made the network management and analysis for mobile communication services more important than
before. Besides, the service quality has been studied in various ways. This paper has implemented the simulator calculating the
channel capacity of mobile communication systems to support secure and stable services for both feature phones on CDMA and
smart phones on WCDMA. By using the simulator, this paper has analyzed the characteristics of the various channel capacity in

mobile communication environments.
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Fig. 4. Simulator for channel capacity calculation of wireless communication system.

d3alg o, Fub PALEL Fate] FHEE R
T APAFLEE 60%= A é}i, =44 @45
= AUt gists Fanks A

e,

L o

T“i—
&3t
F= 7Hsk] 50%% A

A2ERZE = A|2ago] o]zl AHE 715k
100%2 A3} 3ia, ME 0|52 AE 7+ THE = FES

http://dx.doi.org/10.12673/jant.2014.18.3.223

226

AAt. NATF A AL HFE

LT

3004 71 A=

AANIZS 80 MHz = A AL o SNR 4 dB A=
6157} =251, SNR 10 dB ol A= 1557 & &&= A
(e}

2 o % Qleh 1Y 78 A2He] AESEe] Wate) o
& 7145 A gl et Aol k. Aol A £ e

CDMAS] 7% A9t ¥ 0] 1.25 MHz, SNRE 7dB & A



Total Pole Capacity
1600 - .
1400
-
2
E 1w 1
z
b
§ 1000 5
2
Z Ny
°
£ @
z
O
= 40
S e \
z _:_CDMA S
201 | e
4 5 6 7 8 9 10
SNR(dB]
T8 5. SNR Hslof we Hd8
Fig. 5. Pole capacity depending on SNR Change.
Pole Capacity
T . -
100 \
5 & N
=
£
=
z
5 60
&
S [ \I
@»n 40
=
&} 20 \
q
[~ cova i, S|
—o— WCDIVA
0 — .
4 5 6 7 8 9 10
SNR[dB]|
T8 6. SNR Hzlof| whE M M2
Fig. 6. Total pole capacity depending on SNR change.
A3sl% 31, WCDMA 9] 79 A4t ¢ %2 5 MHz , SNR2

7dB 2 AA38la ST 7 A 2H ‘j%%e‘ﬁbﬂ
8, 32, 64, 144, 384 kbps 2 WA 7] A Bao] S 58
[e]

el
=
e 957 =&

24 L

3l th A545% 8 kbps A W CDMAL] g4
EE]MJ—
WCDMAE 3827} =& $lom, 5257} 384 kbps

o = CDMA Q] YR %L 27} £33, WCDMA 9
*1% 80| =& = Stk WCDMA A =¥l 2] 7] 2] =of] A A of
o Wl w2 71X = WA Ad-gFolt) 1%6]01"4
Z7AL eI = 5 MHz, SNRS 7dB = A A5

1

A4 = 144 kbps 2 A 3FAA T o] 2 3F Z 710l A 7IX1
A A o9 Z-210 MHzol A 100 MHz 7+4] 10 MHz %)

227

E20|&of gHek i+

Pole Capacity

:

Channel Subscriber Number

0 \ll—
150 200 250 30 30 40
Data Rate[Kbys]

18 7. Data Rate #3jol| w2 AHEEH
Fig. 7. Total pole capacity depending on data rate

change.
Total Pole Capacity
400 . ' .
350 /
5 | /
® a0
£
Z r s
= 250
9
= /
-
2 200
=
= L
75}
< 150
=
2 .
=
5 100
=
2 g /
- —s— WCDVA
O "
20 40 60 80 100
Base Station Total Band Width

J8 8. 7IXI= TH HE vzl w2 MA HISH
Fig. 8. Total pole capacity depending on base station total
band width.

= 43 7h
©] 10 MHz ¢
o Z o] 100 MHz
oF = AU TH
19 82 WCDMA Al 2=l 2] 7] %] =of] A A o
off W& 71A] = A A& FFolth AlEH oA
djZ2 5 MHz, SNRS 7dB & ARSI, AEE%
= 144 kbps 2 AA3AC o]g) s 2 A 71X = AA)
o) &S 10 MHz °l| 4] 100 MHz 7}4] 10 MHz ©H9] 2 18]

=1

H%
%ﬂ

[}
=4

g e

www.koni.or.kr



J. Adv. Navig. Technol. 18(3): 223-228, Jun. 2014

i
=
o
I,
o
-
r_ﬁ‘.’z
O
>
>4
iy
2
)
oo
i
(o3
>
>,
i
ol
ol
N

Astel S 1) SebIE1S A% 5 S 33 e
2 Hpo] skl 7| Al EECIHE o] 83te] o
EE/\] }\]/\Eﬂjﬂ /\']‘gg H/HEH% a_ﬂ]_ CDMA /‘]i%jﬂr
WCDMA A| 28l 57 Al 3l o) o F3} J-7} == o]

HEo] 2 E NS 49 SNRO| obd = A& =
e Ae g g AUslth
o] A2 CDMA A| =517} WCDMA A] =8l B AR-&-2}

o wheh Aol WabaLhE 2 @

SREREESE

5 URE ) EEA Azie] Ahre] ne 4l
o WohE A EW A2 R oot SNR 1e]w
AR SheEE S A ol
weh Y g3l Folmt AL HA F 5 Ak
WCDMA Al 2=99] 714 3] Gahel A7) oo Zof uhe
AL A, A 28 9] 7] e el s obE

steb) 7k g slo] e ) 14 Fe] de AA oY

o] F7VA5 % 714 F0] A AA AL EFE 57

519 5 ik whebA] o] 554 A

FM71E e d9Ee JEa AdsEs)
3}o

Zolof Eth= AL AU D 5 At

[> ot
flo
SN
%

oo rir _IP.ZI
B ook
mlo

y lO o

SNR

= i M (Jae-Sung Roh)

2000 8% (B SECYSHW HP S AT (28
2000 9% ~ ©A : MUdistn HESAT W5
HEHIEOE: R4 HICIS AIAE] M, loT Mo, 2

2 2t Ef (Wan-Tae Kim)
20114 28 ‘B2 YBoH ST YEE
20116 28 ~ B8} : MUckstm H
MM RO SAAIAHE MA, XML o] S

AT

_HII
H
£
Iy
z

http://dx.doi.org/10.12673/jant.2014.18.3.223

=dulel olel] A5

3
a2

[11 H. Claussen, “Performance of macro-and co-channel

in IEEE 18th
International Symposium on Personal, Indoor and Mobile
Radio Communications(PIMRC 2007), Athens: Greece,
September, pp. 1-5, 2007

[2]1 S. G. Lee, H. C. Bang, IMT-2000/CDMA Technology, Seoul,
Korea: Sehwa, 2001.

[31 S. G. Lee, B. Y. Cho, N. Y. Yeo, 3G/H4G Mobile
Telecomunication, Seoul, Korea: Hongrung Publishing

femtocells in a hierarchical cell structure”,

Company, 2008.

[4] TIA/EIA-98-D, Recommended Minimum Performance
Standards for cdma2000 Spread Spectrum Mobile Stations,
June, 2001.

[5] 3GPP TS 34.121, 3rd Generation Partnership Project;
Technical Specification Group Terminals; Terminal

conformance specification, Radio transmission and
reception (FDD), Mar, 2003.
[6] Y. C. Oak, CDMA(Code Division Multiple Access), Seoul,

Korea: Jin Han Book, 2003.



