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ABSTRACT

In this paper, we investigate the performance of MMR system in Non-transparent mode. The IEEE 802.16j
MMR system has two node of operation, Single-frame (in band) and Multi-frame (out band) mode. In the
analysis, we assume that channel interference between MR-BS and RS, or between RSs anywhere in the given
area is ignored. The performance is presented in terms of the delay and the frame efficiency by varying
number of RS and BS coverage to RS coverage ratio and the maximum coverage area of a BS by varying
traffic density. Analytical results show that the Single-frame is more efficient than Multi-frame in frame

efficiency and coverage extension.

R Qe 20079 ARSI AR SRl ARe] X]1E ol 3% d4)(KRF-2007-521-D00315)
* wejojsta Ax} 2 A RF3) BAISDN 74 (kimsy8011, hwlee @korea.ac.kr)
wx sl 5T R et} BCN 174 (kimsejin, sharpyoo, chcho@korea.ac.kr)
wik Zoltf|ehy A WA A~BES} (rush2384 @ cau.ac.kr)(®: 2AIA] AP
=FMF  KICS2008-02-075, A=A} 20084 294 119, FHE =4zl 2008 549 309

403

www.dbpia.co.kr



24153 =52 °08-06 Vol. 33 No. 6

F7AZ Fold, Azt =5 At
o A A Ad EAe mE As A3 84t
Whlsla olel @Al E2ESPE %18 F<l 3G LTE,
IEEE 802.16, 80220 % tl2] Al o]554l
Alzdl A A Aol Tkt HEvT]e] dle]
Elo] a1 Fpals f1gE o8] ZlsEe] A=A ol
ol gl 7)2e) o)F5Al AlzRlY P 2~6GHzO]
s o] Algo] ot EHi= Al Aol &3
A|qe] F7Hd Zlolth olF FH3] Sl 2 2
Al ol55A 5°] EFSFE ol IEEE 802,
3GPP, WWRF, mITF, FuTURES-2] A %33} 7]
“ollA Multi-hop Relayel] 3t 17} sl =1
=3 olc}?P MMR (Mobile Multi-hop Relay)--
7)A]5+ (Base Station)¥} TH¥(Mobile Station) A}o]
o #A o2 EAlsh= & /N e v o] Fe
o] (Relay Station)E °]-83le] AF AlF|wgd =]
At th5E) o]58 Fugdowy o m84S
AA717] fl5ke] o] FBAIN~H] g0 ol
A7E 3 glrk 53] MMR RSE 71E2] 4714
H Eeilse] S ASAARA E o] 54
0F AT AEE URE AE pEeld] 52
Al Wzsle] A FAlsks A Hel H5Eed uE
ARGERPHISIONT — 52) 12 [EEE 802.1679] NS
Hojrl  FHel=  IEEES02.16j141  mobile
WIMAX I Wibro Al2~El3ke] Abs 53142 u}
S & MMR 353} #4io] e Folet. ofef] w}
2t Zy] Fx, oA I 5 89 o= &
(Ad-hoc) 15 ZAsl] Z 2FollA Technical
contributiong Azlsl ¢ick ole} Fedste] A
IEEES02.16f MMR A]~®l-2- BSell4] 3}¢] RSl
Ho|B| S5 Adshs =Z2|¢) T2 Single-frame HH)
(in band)¥} Multi-frame 2} (out band) F 71|

el =g AF wAew ARk Stk
(81191 10]111]

B =FolAE Single-frame¥} Multi-frame 2]
S AR, ole} ykeIsle] SAldl w2 2o
zgle] &8, RSE AR AW ¥ 5 ¥4
ol A o Aok TAelxdE 3
IEEE 802.16j2] Z#|o] A|~Hl Single-frame H}2]
2} Multi-frame %419 542 Ao} [MIAolA=
1 EA wE Ades EMEh s VAl
Al AES e

404

eV

fe

Dead Spot
Coverage

1% 1. IEEE 802.16) MMR/I =

.,-,'IE,;.? \
AS Ms

-

U 22 RS_c;verage 1
\ BS £

A 4

~
~ . MR-BS coverage ol
~ -

- ~ -
- N
- g L
’ - L RTS &1
i \ <
|‘ S 1 MS
S
l\ = RS co‘{zerage
3 BS J
~ 7’

At s
~ < MR-BS coverage  _~
L

Non-Transparent & 2| 0] Al

T2l 2. Transparent D#|o] A|~8l(AH3} Non-Transparent &

ol Ajzsiehel 74

. 2ol

2.1 2go] AlAHS T2

IEEE802.16j¢14 &= ¢l MMR AJ2ElS-
7] 29} %Fo]| Transparent®} Non-transparent =¥
o] Al~Hlog A FE & 4 itk Transparent
delo] A28l RS9} A3kEl MS7} MR-BSS| #
w2]x] Ule| ZA)sl, MR-BSEHE Ao] A5E
RS®| H# (relaying) Shel AAH $41E 5 Q=
7395 yehdlcl. Non-transparent o] AJ~E]S
MR-BS®] #AHz]R] 8ol MS7} £A15)k3, MS+= RS

www.dbpia.co.kr



=1/ IEEE802.16f MMR A] 2~

gl 4] Single-Frame HM]Z} Multi-Frame ¥W4]19] A5 #4

£ 3hte] BSE AshH, RS& 3]1* Ha 5=
9] (Downlink subframe)®] 3 3ol Zz]oiEs}
W MAP)S AFsof she 795 vhehich 2 =
o4& Non-transparent H|o] /‘]i%‘“i% 835}
ek

2.2 Single-frame 2413} Multi-frame 244

IEEES802.16f MMR A|~Eleoll41= BSAWEA| ok
o of7] 7] He] & RSEC] ¢x&ch ©]5 RS
A dleleE AEd wl= A7 BSeF RSE0] 22
T AME A FEe] FEE el W
Agie}. oA el Hi= M-S 43}71 A3
A3 BS+= Z#] Well 2] RSellAl A$eh= H
o]l WAE (Data burst)®] $x= /‘]7‘}»} Falrol|
we}l tE2A 9HAA 2AEHS gk old uel
7 IEEES02. 16j MMR A|®lol| 4= BSellA 22t
o] RSEA A%El= =ZH FFE Single-frame
U3 Multi-frame W] 7 712 3efe] Z#q] A
FHAHE A”kstar sick
% 32 MMR A|2Hle] BEERA]9] & oF He
Zr). oIzl wWAeA BS9H EE RSE 72 Fu}
T fos AHERITE BSe| AHEA= Aps®E RS®| 7
WA= Aps® Yepdth 72|31 BE RSO AW
2x]= FUsicth 1 tierol & RS+ RS, = %3
3} 2 tierell )= RS+ RSy, 2 w3z

BSol|A] RSy E datas H$3shs 45 o2 &
W BSollA RSpE datas A3l RSpollA RSy
2 datas ZAE3HA Fo)h

a9 4 ¢F a9 5= A7 ozl 19 39] MMR
AlzEle]  EEZZA|oA]  Single-frame W3}
Multi-frame ¥MAlol| w2 Z#3]e] e)S HofZch

I3 49 Single-frame W] MMR A]2&l9] A
% 45 B BS to AIRE E-tell ARAleA] &3

T2 3. MMR AJ&Ele] EEZ7X

Single-Frame (In-Band)

+——— Downlinkofaframe ———»
ty t t,oot

BS_ | Bs— | Bs_ BS— | Bs— | Bs—
f { BS—MS | g5, | ®S: | RS UL BSMS | g5, | RS. | ES.
f.:{ RS;—MS Rzceivz | Null Null oL RS;—MS Receive | Null Null

I - i RS [ oo | w
f:{ RSu—MS | pot | Receiie| Nul UL RS:—MS | pot [ Recee| Nul

T2l 4. Single-frame W] (in band) ©| #5214

Multi-Frame (Out-Band)

4———— Downlink of z frame
1, 1.

t

0 ] L

BS— | BS— | BS—
f.;{ BS—MS | gs, | Rs. | RS. UL BS—MS o=
f.:{ RSu—MS Recsive UL RSyu—AIS Null
f;{ RS:—M5 Reczive UL RS M RE;:—RSx

2! 5. Multi-frame B3] (out band) 2] A53}4

Msel dlelelE gkl 12l (A% 52k RSy
o dloleiE A% }z A 5L RSl dleleE
A%, wAos <k RSyoll dlo]el =

ZEgel RSe id m B9b ARAlelAl &3k
MSel dlole]E A3t A7 E9F BSERE H|

olelE WA Hr}h RS,S v & ] RSE Za gl
2 ot b, tn AIZE FE 2 (Nul) AEiE QA
"k RSk 75 t0A17E g3t ARlellAl <37 MSell
dlelel S ALk 1 A7 st ARAlelAl 4 o
2] RSl delelE AEslar, pARk 53 BSEA-
B dlolEE BAl Hoh 22l g, ARE EE E A
2 Al "ok sk "3 Fell opA] 22 AF &
AE 2 =l

a7 5°] Multi-frame B4 MMR A|2~&le] =¥
9 AL £45 B9 BSE to A17F E)kell ARl
&3 MSel|l dlolel s AFgth 283 AR <t
RSyl dlo|elE AF3IL A7k E<F RSpell Hlo]
HE Aggdch v R A7 52 RSyl dlo]
HE Aol RSue HH ARE F9E ARAledA
%3 MSell dlelelE AFgch 239 1, 6, t Al
7 %9t 41 (Receive) AEH|Z BSEFE] HlolEE

A4 v Fok 1 tierel] 9l EE RS A$ ®
T to A O1F b, b, ta AIZE BRE A AEE S
Al "ok ek g3 Fell o AZE B2kl BSeF BE
RS+ ARileA 43F MSellAl dHlo[elE AFshA =

ot a2, 6, t, AlZF 539 BSE ololE (Idle)
A7t =a RS A vy 2] RS7F 9l 7
7L RSl dlo]elE AFsAE vhi 2 RS7F G
735 @ Ayt =lck aela ARk 2a F ke
o] whg k.

405

www.dbpia.co.kr



24153 =52 °08-06 Vol. 33 No. 6

Il. Single-frame YAln}
Multi-frame HAj9] M5 24

3.1 MMR A|AEIS| Single-frame A0} Multi-
frame EHAlQ | R|A

B Aoxe o AellA] 2" MMR A|~gle

A whe] w2 AollA 1 tier RSOl Hlo|E S

=A

Agsh= BS ZHuhe aEsle] A& gk

a9 63 " 7 A7 MMR A~F9
Single-frame M]3} Multi-frame WF2Je] z]d& A
ofgieh melg) Aol=E SF Bz + ARF Bae
Aolala A|AS shle] RS7F BSEME dHloleE
25 W= AZHRE] 22 RS7F oHA] BSEAE dloly
T B ASS vk w7 ARkem Aeldit

Single-frame H}4]2] MMR A|2~glof| 4] RS, 2] #|
A& B 18] 6ellx Haz 73} 3ol she] =i
s Z7InkE #]<de] =k

Multi-frame H}212] MMR A]~Hlox] RS 2] A
A2 28 7oA Bz 3} o] olelE Azte] &
AsiA Flr}, ofelE Azte] g ZQ) <kl
st 2 vk ZEdellA ok dlelElE v
o ol& X3 F 7o =zl Z7IvkE Aol
Ayt

IEEE 802.16j% Z#H|Y Alo]=E 5ms7} =&d
Single-frame ]2} Multi-frame ‘%Vll-/] 7o) =
o] ) (Queueing) A w3hA] ¢x 3 =
#3l Ale]= 5Sms7} ¥lch

o%":

A

25_

BS—
MS

B5—| BS—| BS—|

RSp | RSy

BS—
MS

BS—| BS—| BS—|

RSy | RSy

BS—
MS

BS—| BS—| BS—|

RSy | RSy

Delay of RS;;

2l 6. MMR A|2:819] Single-frame WHA]9] 7]l

‘
Delay of RS,

2| 7. MMR A|2~El2] Multi-frame ¥}2]2] #|<d

Les)

TFrame size

BS—
Ms

BS—| BS—[ Bs—

RSy, [ RSy

Esa Esa BS—| BS— Esa
RSy | RS,

s

3.2 MMR AJABI9| Single-frame AT} Multi-
frame ghalo] Zgjel 58 24
B Aollx= ZHqle] 55 As] 3 Sl
4] A= Single-frame W13} Multi-frame HHA]<]
zHY] FxelA BS =Rk ik

406

BS— | BS— | BS— BS— | BS— | BS— BS— | BS— | BS—
BS—MS BS—MS BS—MS
_ES_J RSy | RSy, | RSy RSy | RSy, | RSy RSy | RSy | RSy
oS Ee——
t Y t 4
Available frame time=total frame time

W MMRAZHS] 2e)9) E A

% 8. Single-frame

BS— | BS— | BS—

BS— | BS— | BS—
BS BS—MS RSy | RS, | RSy BS—MS Tdle BS—MS RSy | RSy | RSu

Total frame time

Available frame time

32! 9. Multi-frame %] MMRA|2EIS] Z#|9] & ]9

BS7} MSell dle|elE Afshs AIZFS to, BS7F
RSel dHelelE AFdhe A tli ﬂrEMm RS
o dlelelE AHFshe Al u® 2 3 714
3l Single-frame WHAe] =Y E.ﬁ— i‘%ﬂ a3
gollAl  AA =Y A7t (total frame time)->
2x(t+N xt)7F i 7 = APP (available
frame time)X= 2X(to+N;xt)) 2 E313F ek (N
< ttierell 9= RS 714

Multi-frame W21 Z#|9] 88 ¥w 18 99
A =z ZES M =ZEd Az ) AA ZHY
Azte g Aelsla A (1) 3 zro] F3ZIT)

B gﬁziidﬁ;z}jj M
tl
2, + N, Xt, 2+NJX?0 2u+ N,
T2ty TN <ty T2t

tl
242NV, X —
tO

1 () M we= BS AR RS 7ARE|A)e]
a3 % AR N 9F 32tk
I3 102 oA %3 H Single-frame HHA¥}
Multi-frame OM o] =] E&E uo| WSt ue
ZHe] £88 vepdck HAS Single-frame W
Ale] =Ygl &S vl v AES
Multi-frame W}A]ol|A4] 1 tier RS & Z7HA1714
el =g &S \JrEMﬂr a¥ 108 E8
Single-frame 9] 79 A =ZHA A7k 78
ZH§ A7te] 3] “Hv‘f“’ﬂ u Fro] Wstelx zes)
#go] 1°] ¥& o 5 9lrh Multi-frame W] <]
745 u gkel SV vt Z#qle] Efo] Fts)
Al E=dl oli= RSell vl BS ] An=A7F AR
o ule} sksF =J=ellA] BS7F MSellA]l dlolelE A
F3h= o7 AR AHH L E BSe®FE RSt

www.dbpia.co.kr



=/ IEEE802.16) MMR A]~~®lo||A] Single-Frame "3} Multi-Frame W4]2] A% #4

frame efficiency

u, BS coveragelRS ¢ overage

a2 10. MMR Alzsle] =Z#3] &

g W A Hol oolE AT (it b+
t) %= Zopxlrh =3k 1 tier RSNGF7F Z7HE
BS7} RSell A&ah= Al7le] AojA|aL ankg ole]

= A= SRl sle] ZH§] Edo] HeA
ek oflE S0l avhe #241S BE BSO| AW
A= RSl AwEAle] 5w w=5)7F vk

wael A% Egel 1ol
Multi-frame ®212] 7%~ 1 tier RS7F 170 o &
£2 2F 097 HaL 1 tier RS/NF7E 71kl vt
Fgo] "olHS & 4 sk

Single-frame

3.3 Single-frame 2T} Multi-frame 2HAS A
= MMR Al2gle] ZoH & = 24
Hol|A]:= Single-frame A2} Multi-frame W}
AHEEHE MMR Al=gle] #Hd & 55 2w
[e] H r/]‘

=
dg 98] ohewt 2 AEle bR

oo

rodo e
hE
N

oX, 1>

—

—

RV

(o4
e

M
)

£

o A 7+ 7ML itk

e AMC (adaptive modulation and coding)E A&
3] sk

e 737] &3} (Boundary effect):= ¢l

o x|l A3 Exshc) (pbps/m ).

e BS®] uF(rg)> RS| WH(rp) B} Aol

k-2 k™ tier ot glE RSO 5 2= A
2 welrk

) 113k Rre] FARME Ea RSeS| AweiAle
e 7F H3 k™ tier ool 9Ji= RSO 4= = 3}
B 71 derald] He) RS Aol gt W0
s e 4 9

3 A tiere] RS—4 = A 37 A2k

a2l 11. BS #Aulelx|e} RS AxEAe] 24K}

7l(rp+h) —ri]

]

A 3N b,/ V2 2 3k
a3 7 HA der®] e RSO = A @)
o} 7},

W[(TB+2h)2—(rB+h)2}

> “)

CRCHEY

21 33 @)2] uE-S Eal K" ter kel Sl
RS9 = oheat #2o] 2] ()= duks) & 5= 9ok

T

FaE ARl Azl 7Hde] gl F
o1z BS9| &2k (capacity)oll tisl] RSE £33 A
AH85HA =tk Single-frame WHAQl 79 7 8l
Al Bz A 3Ee] BSellA] RSell &3k MSel| dle]
HE A5 49 BSO $55 il AR8sHAl €k
o] 2 Eo] BS7} 1 tier RSell &3 MSel Hlo|e] =
AgslA] 2wl W% BSE 1 tier RSl dlo]e]S A
ek ol 83k AMESHA Eloh el 1 tier
RSellA MSell dHelelE A3t uf $2k8 ARSI
e ol FuE AAREElaL Ad 7E 7HAe]
7] ol 3 m AL 4 gle] e &
FE M Heh o]F Ao E AHefsd 4] (6)
3} zro] F@Hr)

=T

k
C>p ABS+ARSZ - 6)
n=1

407

www.dbpia.co.kr



LEA 83| = 2] °08-06 Vol. 33 No. 6

A (6)°1W C= BSO| Azl85& veplia, p=

oAl BS®] & (C bps)oﬂ/H Z‘]I‘ZJI—'O’] tierol] tigt
E E'ﬂ—' UE]E (/)() PriPoys ® '7[)k)°ﬂ/('] E]»———— ]' 3‘]’1’2]—

ABS+ARS * Nptier /
C

ApstAps * Npyicr T Ars * Npgior

C

ABS+ARSE * Nptier

n=1

Py <

)

o <

Multi-frame W1 739 28 9ell4] = 7t
7] BsolA] Rsell &3 MSel| dlolelE A5 74
° 3L

< BS9| £k 3 XRgsA] EHed

QoA BSolA] RSel| HlelElS A4sl= li I
olo] & A7l EAdIL ol Fulgr ]z} H&d)
Sko] e} 22 A¥E et o5 £ BT}

1 tier RSl 43F MSel| dlo]elE A3 =™ w
#] BSE 1 tier RSe|| dlo|e]E A53lc) o] S
S AgsA "ok 283 1 tier RSOA] MSel d]
olHE AEE w §S AMSHA Hed oW F
IEE ARk A ZE ZHe] ¢7) wiEel &
2k wgk AR 5 gle] gl $EkE AN
o}l gz ofelE Az E qla F wle] SRS
AMEERE APl HIoh o]E fAlem Aofshd A
(1)<} #ro] mEFL

k
C> pAget 2/’(‘41252 n,E.Hm,») @)
n=1

k
= p(ABS+ 2A3521nﬂ,m,”,

A (D)9 T°r I ot 2
(C:bps)ollAl 2429 tierel] ©lf
6‘1‘_]_— J—E—EH'U:I] UE]E:— (pU,Ppsz i ’7Pk)°ﬂ/q E]’T:v‘i ‘:"—é

‘.4

c C
Pp K ——p K )
0 Aps ! Apgt2Apg ¢ MR tier
C
P < )
’ Apsgt24gpg MR tier +2A456 ¢ NRtier
C
o <

A35+2Ansz * NRtier

n=1

408

oy RE Single—frame vkl (in  band)3}
Multi-frame 2] (out band) <4 F%1 BS £
(50 Mbps)ellA Ef] W(traffic density)oll wE
o) AAE 22 BelFrt (BSS] 432 1Km
o]i RSY HMEE 600m olth. EHP HZ (p
bps/m’) 7} W IRk F& wiHely guke mF
ARSEL7] wstel] F o A7) Aok e B
o WUwrl Aol S AA AN wiil
RSE 534 AHEAE W 5 slck

I35 ®9 Single-frame W23} Multi-frame ®};
Al B B Wy} Aoldas AEA|r) Z
s =k a3 Tos A 4 g2 7
Single-frame WA19] 3} Multi-frame HA2]<]
ZAAE veRdck 7] 32 E 104 Hedged]
Single-frame H}F2]9] 7¥2]x]7} Multi-frame "2}
AR Hel F5 o 5 9lek o= Multi-frame W
Ale] 739 89S 7 W AMES] wiEel BS £
o] & W A}8=]e] Single-frame AT} 2k 7

9|

N
&3

O]

EH

_4

= . - 2. - 2
C= 50 Mbps: Agc=3.14km"; Ap-=0.8km

<.} —E&— max coverage of in band

0 T .
L') l —+— max coverage of out band

.

maximum coverage (base station+relay station), x10km?

"] D,‘S 1 1!5
traffic density, x10bps/m”

02 12, EZ9 Yol w2 Single-frame WA (in band)¥}

Multi-frame ¥}M](out band) 2] o &4

E 1. Single-frame(in-band) ®4](AH3} Multi-frame(out-band)
WA(Ehe ol

Ex) A EL
A= (“;e) M2l | BS7H4 | RS 705 |tier 4+
(bps/m®) (Km’)
15.9 a 3.14 1 0 0
2.98 b 8.38 1 7 1
1.68 c 14.8 1 16 2
EEE . BE]
A= (li‘r;e) AW2]#] | BS/H | RS 7B |ter 5
(bps/m’) (Km’)
15.9 a 3.14 1 0 0
5.9 b 8.38 1 7 1
3.6 c 14.8 1 16 2

www.dbpia.co.kr



=/ IEEE802.16) MMR A]~~®lo||A] Single-Frame "3} Multi-Frame W4]2] A% #4

welzlE Z2A ok 24 d)S 2 7]
3.36bps/m’ell4] E ] Single-frame ]| 79~ X
o AR 2 tier RSe] E=Z3A]
uhAle] A9 1 tier RSl ¢IA] o}

rE
<

ulti-frame

V.2 E

Non-transparent
217} Multi-frame

2 =roliE IEEE802.16j
MMR A]2=®lellq] Single-frame ]

HpAle] Ao BAsldth A BAe 7F A4 u)
Aol e Ad, 2ell B& w3 RSE AR
Ay & S8 E]—MT;]—. Z)¢de] 739~ Single-frame
A2 g Z#|q) AZE Multi-frame W42 7 =]

3 A7k 2 Single-frame W2} Multi-frame ]
& Az @z AR AolE nglh ze)
189 -?— ingle-frame"}2]o] Multi-frame ] K
—]g o]- T o]o—h;}‘ RSE /R]_g.i‘}-
- Single-frame WAlollA AR =

Aol ARgEl Sebuc) A
7] whgel Eole W} ol o B RSE

o

ARSI & E 59 5 ok
2 = 43E 58] Multi-frame WAl B3]
Single-frame H}A12] MMR A|A&Hlo] 8498 o

Multi-frame ~ WAlel]  H|s
Bakgh ~AEHS 3] wlit
SRl et SRk 2k Aol
A E x3sk 49 A

Single-frame W}
RS9 a7t &
t}. 35 RS7ip] “4'%

o)
Sosleh s
KR
Slo]

% ukxle] Ay} P g3dF Ao}
2023

(1) Recommendation ITU-R,
overall objectives of thefuture development
of IMT-2000 and
IMT-2000,” International Telecommunication
Union, June 2003.

(2] “P802.16j Baseline Document,”
16j-06/02614.

(3] Assessment of relay based deployment

detailed

multi-hop capable RAN protocols as input
for the concept group work, IST-4-027756

WINNER 1II D3.5.2 v1.0.

“Framework and

systems

beyond

IEEE 802.

concepts  and description  of

(4) D. Schultz, R. Rabst and T. Irnich, “Multi-
hop Radio Network Deployment for Efficient
Broadband Radio Coverage,” Proc. of
WPMC, Vol.2, pp.377-381, Oct. 2003.

(5] N. BEsselingg B. Walke, R. Pabst,
“Performance evaluation of a fixed relay
concept for next generation  wireless

Proc. of IEEE

Symposium on Personal, Indoor and Mobile

systems,” International
Radio Communications, vol.2, pp.744- 751,
Sept. 2004.

(6] Chang-Hoi Koo,
“Dynamic Cell Coverage Control for Power
Saving in IEEE802.16 Mobile Multihop
Relay Systems,”

Yong-Woo Chung,

Systems and Networks

Communication, 2006. ICSNC “06.
International Conference on, pp.60, Oct.
2006.

(7) KM. Park, C.G. Kang, D.Y. Chang, S.H.
Song, J.G.Ahn and J.T. Ihm, “Relay Enhance
Cellular OFDMA-TDD
System for Mobile Wireless Broadband
Services,” ICCCN, Aug. 2007,pp. 435-435.

(8] IEEE 802.16j-06/026r4, “Baseline Document
for Draftstandard for Local and Metropolitan
Area NetworksPart 16: Air Interface for
Fixed and Mobile BroadbandWireless Access
Systems,” June. 2007

(9] IST WINNER II, D3.5.1 v1.0.

(10] IST FIREWORKS Project
(http://fireworks.intranet .gr)

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

Performance  of

& & 9 (Seung-Yeon Kim) 3]

2005 2 wEdiEkw Az Y
AR E4
= -~ 20079 24 v AR H.
- &k Ak
20074 3Y~A weloiEta A
A B3-sks) ukalal A

A Y e M, MAC 22 e

409

www.dbpia.co.kr



LEA 83| = 2] °08-06 Vol. 33 No. 6

Z Ml &l (Se-Jin Kim) Z3]9
2004+ 29 A eHska A4kt
b
2004 24wk (A2h
‘ 2006 3Y~3A] w=dstw A
Akstat (B]-/\]_‘,,}z—])
‘§
<FAHo Ex2 WHe)E Fololeldl, A7 =
7 & &l (Chang-Jin Yoo) Z3)9
20061 89 e ohsta 241k}
b
2006 9Y~&x) zeithstw A
At (L)
<TH ok FAEALFEY,
FAEN=Z
Fs (Seung -Wan Ryu) 213]¢]
e 1988 wefriaka Akl e
At
19911 arefelsta 4kq] st
A}

2003 &= (SUNY at
Buffalo) 4+33-8t=} uha}

1991~1993%1 LGAA}F  3Atv]T]
o ATA (FRATRD)

1993~2004' gH=rAAREAIATY o] 5Aled st (4
JedT-=d)

20043~3A] Fot st AR A~ st wg

<FHlEol o5 BAIAAE A F Ae 24, Al
MAC Z2EZ 75 U EY =

0| & < (Hyong-Woo Lee) 3]

1979 University of British
Columbia Electrical Engineer-
ing (3+4h

19833 University of Water- loo,
Electrical Engineering (2F*P

1983~1991d Carleton Uni- ver-
sity, System and Computer
Engineering />

1992~1995d University of Waterloo, Electrical and
Computer Engineering 3=/

1995~3A) areehstal A} 2 A B

<FAlFol> EXW A 9 A5 _‘,t_'_/\j" Eg 11]01’
MAC 2= EF

Z & % (Choong-Ho Cho) 41314

1981 29 o) Eta Ake]3st
324

1993+ 29 are{oiEaL 4ke)-g-st
o

19861 2} INSA de Lyon %
S

19891 =2}~ INSA de Lyon
AR =TI PAN

A w AL EA S 2w

1990~199411 <=
1994~z re{oistal AAkets) w4
<IAHol BAIN B He)7)|E, T4

1541 A,

1o v

EERERERRIEF I E BN

www.dbpia.co.kr



	IEEE802.16j MMR 시스템에서 Single-Frame 방식과 Multi-Frame 방식의 성능 분석
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련연구
	Ⅲ. Single-frame 방식과 Multi-frame 방식의 성능 분석
	Ⅳ. 결론
	참고문헌


