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ABSTRACT

In this paper, we propose new cell structures using multi-hop Relay Station(RS) based on IEEE802.16j in
Narrow-Beam Trisector Cell (NBTC) and Wide-Beam Trisector Cell (WBTC), which are two methods for cell
sectorization using 3-sector directional antennas. Then, we analyze our proposed structures compared with the
existing system which does not use any RS about the numbers of optimized Base Station (BS) and multi-hop
relay, the extended BS coverage, and the deployment cost according to the traffic density using optimization
model. According to the results, we know the reduction of total deployment cost of the proposed systems and
that WBTC is suitable when the traffic density is high and NBTC is suitable when the traffic density is low in
our proposed multi-hop based NBTC and WBTC structures.
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II. Cell Sectorization
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Parameter Value
Total area (Ar) 300 K’
BS coverage 3 K’
(4so) 8 (using 3-sector antenna, each
58 sector : 1 sz)
RS coverage 1 Ko’
(Ars) (using a sector antenna)
Traffic density 0.1~15.9 bps/m’
%) (0.1~15.9 Mbps/Knr)
BS cost (Cas) 1,000,000 won
RS cost 10%, 20%, 30%
(Crs) of BS cost / RS
. 60 Mbps
BS total capacity (€) (each sector : 20 Mbps)
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15.9 100 3 93 0.1 24 0 0 0 0 1 3.26 89 | 0.1 | 36 0 0 0 0 1 3.39
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£+ /NBTCS} WBTC T35 Z= WiBro AlzglelA BElg $APVIE o183 AnelA] 3Pdst 34 AAmlg- <A

F 4. A7) Dt whe Aamlg wla

Traffic (| o NBTC WBTC
density

mpsm) || "™ [| 10062000 302 [|1006]2000|300%
0.1 [[100[/355] 64 | 93 |[36.9]64.8] 93
03 |[ 100 [[36.2 [64.4] 93 |[36.9]64.8] 93
0.5 |[100[[38.3]65.6] 93 |[37.9]65.8] 94
0.7 |[100 [[39.4 [65.8] 92 |[38.7]65.4] 92
0.9 |[100[[41.5] 67 | 93 |[40.4[66.8] 93
1.5 |[100| 46 | 70 | 94 |44.3|68.6] 93

2 100 |[47.5] 70 | 93 ||47.4|70.8| 94
4 100 |[60.4 | 77.8| 95 ||54.1|174.2| 94
6 100 [[70.2 |83.4| 97 ||63.2(79.4| 96
8 100 |[77.2 874 98 ||70.9|83.8| 97

10 100 |[82.5] 90 | 98 ||77.2|187.4| 98
12 100 |1 87.7 [93.4| 99 [[82.5] 90 | 98
14 100 |[91.9|95.8| 100 ||88.4|93.8| 99
15.9 100 |[95.4 | 97.8| 100 ||92.6]|96.2| 100
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HalmA ge AnERE Fdriae o 4 9k
o= o] Al & F 9l%e] WBTCY| ¢ #
& Fo] AT o w2 F2 FAYE mjHs)
| wFolth webA, Aksle HElF FAZZE
=41¥] NBTCS} WBTC W] Foll4] Egy] Bx
7} =& Ao 4= WBTC WS o|&sly, E
EH—Z] %y], ;<L<l x]oﬂoﬂﬁ_‘: NBTC HH-&- o]%.
ghebd 7t 71215%4 A2 A} A3 A
HlgollA] EEAUS & F ek & 4 HE
E 7718 %£9]8 NBTC®} WBTC %2 X
v Lol oigt AxE Fx2 veRich

o

]_
3

o fr

N

B el By Qe olgsle] 34

T2E5 zZHE= NBTC3 WBTC %2 WiBro Al
HloIEEE802.16] 7MFe] HEF FA7E =4is)
o AWeAE FAsl= A2 e NBTC2}
WBTC TFZ& Aljksly, #Ast »ds 33 E
A Fxe| W FHAH wix"E A= HEF
FA71E et ZF 71A =] BAEE AR, 1
gl A wg-& dolwgith B4 AIE FH)
Folzl AAHA Azt 7|A 57 FAV]Y
T5 WA FAVE =/ ¥ 7|EY
A2l WhHe A vgo 7 Au|aE A
T LS d sk =3 Aljkeles ¥
ZA1717F =435 NBTCS} WBTC HFY] o)
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o|-83la, Eeg w2t A2 AHellx= NBTC
WS o] gt 7 v|R|=e] AR
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A Azl HEE FAVIE Z8i8ke] AR]x
AL FAE o, B Rz ue} A3 7]
=3 HeF FAV] 7o wiAEE AAE E
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= vlE &g s Zlem A=
FFoll= AlFsl= NBTC2F WBTCS| F3ef|4]
237 7A=Y HElg FAVIENE o= 7
A} (Co-channel Interference)¥} Z} =A|7]2] ZHd
AsE 2 Fd9] x| (Worst case)ell &A= gt
HEe] AgEel gk A-E Aalsta, AA A

A% AstE A7 Brel Az 64
A1) efalkel e,
gaes

(1) IEEE Standard 802.16e-2005, “IEEE Standard
for Local and Metropolitan Area Networks Part
16: Air Interface for Fixed and Mobile
Broadband Wireless Access Systems,” Feb.
2006.

(2]  http://www.wimaxforum.org

(3] http://grouper.ieee.org/groups/802/
16/relay, EEE802.16 TGj PAR

(4] IEEE 802.16j-06/026r4, “Baseline Document
for Draft standard for Local and Metropolitan
Area Networks Part 16: Air Interface for Fixed
and Mobile Broadband Wireless Access
Systems,” June. 2007.

97

www.dbpia.co.kr



g2 A8} 3] 3= %-4] °08-10 Vol. 33 No. 10

(5] Sun-Kuk Noh, “A Study on the WBTC and
NBTC for CDMA Mobile Communications
Networks”, ICCSA 2006, LNCS 3981,
pp-582-590, 2006.

(6] Chang-Hoi Koo, Yong-Woo Chung, “Dynamic
Cell Coverage Control for Power Saving in
IEEE802.16 Mobile Multihop Relay Systems,”
Systems and Networks Communication 2006,
ICSNC “06, pp.60, Oct. 2006.

(7) IST WINNER II, D3.5.1 v1.0.

(8] IST FIREWORKS Project(http;//fireworks.intranet.gr)

(9] IST ROMANTIK Project(http://www.ist-romantik.org)

& M| &l (Se-Jin Kim) 23]
2004 29 FAIEk Fxkele)

(b
| 2006“1 24 sk Akt

(*12h
2006‘4 34~8A] sk A

/K]-b‘b,kﬂ]—/x]_),].?('])
@‘ <nop o554, WeE,

Frefelel, AAE

Z & 9 (Seung-Yeon Kim) Z3]9

20054 2 wEdskw AxF 2
HHFI(EAD

20074 249 wEUEln AR
5 (1h

2007 3€~&A wEdisty

PR LI R G S
gl EA A 9 A

5 14, MAC Z2EZ

0| & 2 (Byung-Bog Lee) A3
1991 29 Eddista HApA|

| AREERD

19931 79 A
Akt A AD

19931 7~&A] F=AAEAl
Al 2

2005 39~&A a=idista
Akt (Hhakb)

<Fltol o5FAl whdy] AlzHE, o= A|l2Hl
g ARy B, A ARMIES A HgT e

st A2

R (Seung -Wan Ryu) 221359

5 1988 arefehetal Aky] Feh
(b

19914 aeeska Ak ekt
(GRY))

20039 F8FEY] (SUNY at
Buffalo) AFd-ast=t (14h

1991:3~1993d LGHIA} A}
rlejeldTas (AT

199311~2004d =3 EAlA T ol Al T
(GRIEE ))

2004 3A~3 A Zolskn A WA sk} -

<A Hols o] EEAA A AA 9 AL —5‘4,

4 MAC Z2EF 758 vEY=

0

& 2 (Hyong-Woo Lee) 23]
1979 Univ. of British Columbia
Electrical Engineering(ZAh

1983 Univ. of Waterloo,
Electrical Engineering (4D

1983*d~1991d Carleton Univ.,
System and Computer
Engineering 1<~

199213~1995d Univ. of Waterloo, Electrical and
Computer Engineering 2l

199593~ sre{ehetal Azp 2 QR s

<A Rol BAG A 2 A B4, = Ao,

MAC Z2&F

Z £ & (Choong-Ho Cho) =

19819 29 aecisla
s} (shab

1993 29 we{diga Ay
z‘ﬂ—;r,]. (M ;\]_)

19861 Z2~ INSA de Lyon
vtk (/H /\]_)

19891 2k~ INSA de Lyon
Aasklatal

1990%1~1994d =3 Fhstar HAFEAIS T 2w

1994 3~3 ] w&stw Haksta)l wa

<A Fol> %*J“o Exf FPlE FAFA A,

HEPT el EAl, lEl Hl=y s

r* rg
2 o
off o

www.dbpia.co.kr



	NBTC와 WBTC 구조를 갖는 WiBro 시스템에서 멀티홉 중계기를 이용한 커버리지 확장과 최소 설치비용 연구
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. Cell Sectorization
	Ⅲ. 제안하는 멀티홉 구조와 최적화 모델
	Ⅳ. 성능 분석 및 결과
	Ⅴ. 결론
	참고문헌


