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. J10jA= mobile WiMAX B WiBro A|2] o] o]
o] 9o 2 WSl T 2o W, 71X, Do,
o] 5718, d=ond t3td 7|&dit}. 53], H2
IEEE 802,16 F-ollA] A= Qe 271 d+d0E
ngo 2 dyole] xojof ute} WA AvA A d4
T 2PEF Rambled] HET HAA 1A, A=on)
a1 g delo|o] AA Aol st 8ok},

LA 2

T

MMR(Moblie Multi-hop Relay)2- 7] A]=(Base Station; BS)
3} The(Mobile Station; MS) Ato] ol #-4H4 0 2 EAshe g
7 & e 7] Ed o] (Relay Station; RS)E o83} A
T AEE Fo|AY 53 oSS FRFo A UG &
A& FATN7] Yt ol EAIA AT g o
2= JUCHIIRL MMR 7]9ke] o] F5-21%e] 9ol
BSS} MSTHel| A FAIE 73R A A A A
1} S9AYGel| & MSEL Fixed RS(Fixed Relay Station;
FRS)9| A& ## Bs# 4184 Hct,

ole} 22 FRSS A 7158 B3l Aul= BF Ad
A 718X ], -&(throughput) 3¢L o]F = i}
3 MR-BS9F FRSt= 4102 A4 =1L, o]E Aol oJH
Ms7t H&E o e QA F3HE 02 Fu= AAL

L oot

=

K o

7131_—}-‘:,

&) 7hs3iths 4o] ot &, MR-BST 2 FRSOl| A&
H ILE g A BElE 59 ATz Yo
A MR-BSE $41 2.2 8¢l o} 719 vlo] a2 A& 74
3= FE)7H Eoh3lAl,

Helo] Al2"L dloJg] FA W, o|FA, tholHAlE
(diversity) o] 5-¢] -§-5-, T4 A& Aol wie} £72 5 3
ot AR, "oy FA =2l wel AF(Amplify and
Forward) W13} DF(Decode and Forward) B2l 2 JLE.
"}, E4, o]F5Ael w2l FRS, Nomadic RS, Mobile RSE
TEE. FRSE A AR &4, vlold & 3
28f AREEP, 2 2-81]-8(Operating Expenses; OPEX)
o] &*olct. Nomadic RS HA|3|1 A oL} 3] & UAIZ
o2 YAT Fiof B2 M} AA|ElE BB AREEHH,
512 Wi X/A A7} A ole}. Mobile RS AFgl} 713k}
2L o|F g oA i) MS7t M o533t A
-5 93 ARS-Ert. AR, ThoHAE] 0|59 7o whe}
e(simple) E#jo]9} A3 E 2(cooperative) BH|o]E T
2tk 4588 9% 2e) & o2 MRBOS RS Ei
T 7§e] RSE o]83te] AEHY tho|HAE o]5g ¥=
BYE E 7 Y viAR ez, B4 Hé w2l ule
Homogeneous #2]3} Heterogeneous HH2] 0 2 F-EEc}
MR-BS$} RS7}, RS9} MSZHe] 41 A
& wh2lo] FYU3S 7-9-0]1 heterogeneous )L MR-BS
o RSTL, RS MsgEe) 14 4 A0] ThE: 298 U
e}, 32 IEEE 802.169141= mobile WiMAX B WiBro
Al=e) A5 5898 ulg-E F MMR BE8} 2H¢]0)
Y Folv, Te|Yd FZ(frame structure), ©]1F4 #a

p=e]
o=

Homogeneous )&
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(mobility management)s- 87] 2] Ad-hoc Z15-& AAJsI] 7}
A 71& 7]318-(technical contribution)& A2k &
Al Sk, & 310AE= 2 IEEE 802,16)9} WINNER S0l
Al AP Y= MMR FEH A7 FollA HI27A] 9] =3
A T7Z, 5703 A= o8] B Vlee] FFE gk

I 23 L=

IEEE 802.16j9A] L H I g+ MMR A28 &
transparent®} non-transparent o] A|AE 02 A &
& 5 QITHs), (2 1)l veRd vhe} 2] transparent E
go] Al2®e rRse} AFE MS7F MR-BSE] Aw A Yol
ZA 3}, MR-BSZH-H Alo] A3 E RSe] |9 (relaying)
glo] Ad 48 4 J+= 45E JYedd. Non-
transparent Zlo] Al2El-& MR-BSY] #w 2] gloll MS7}
ZA8}13L, MSE RSE 3] BSE <148t RSE 315k
3 B2 9 (downlink subframe)e] 3 F-&o] Zz]RB3}
MAPE &80k 3h= 7495 yepdict,

(2" 2)= tansparent o]E A% Y F29} non-
transparent H#|o]E ¢35t Y FZ2| o & JehATHS].
Zt =8 YL 8333 (Downlink; DL) ¥4 73},
TTG(Transmit Transition Gap), A&H 3 (UplLink; UL) A4
7}, RTG(Receive Transition Gap) 2 2. U0 Xt} 315F3
A A% 72 3o Zg]dE(preamble)# ZH Y Ao
& o] (Frame Control Header; FCH), MAP, H|o]g] A4 F7¢

oz FAE} A Do} AIIHE ARE T8 2
B2 Ms¢} RS7F 7] Al 2 Fake B7), A 24, CINR
(Carrier to-Interference-and-Noise Ratio) $3- 98 AFR-E
t}. MAPS] burst profile-g A A8k DLFP(DownLink Frame
Prefix)& ¥ 33 FCHE Z2|WE Holl $ix]3Hc}. FCH H ol
9 2]3= MAPL E-2)7A|Z(PHysical layer; PHY)®] DL #
UL dlofe] &3 99S geiEet

Transparent G#|o]2] 73-9- MS¢} RSE BSEH-E] A5l
Z2|YE} FCH, MAPS ofl2|glo] A3t a 71g317] ol
Tol] MSS} RSE BSS} BE 5718 J5& 4= it} o]
ol+2 (19 2(a)) oA Lehd vie} 2Fo] transparent F o]
Alz"loflA RSy ZHY HUIE A4ehA] @i, BSEHE
FAYHOH ANZE BEZX EE B3 3 Hx EE BT
3h3te] Msol| Mgttt &, stFE = 731 FFol RSE BS
2HE AEHE AZE FAST Ml A5E A4},
upbA, My A 77k <t RS9 Y Fxole By
3} transition gape] E3FEoolgl 311, MY EE&AES =
0]7] $J3}t] ransition gape] & HUF EY F U=E 1L
2z 729 o7} (2 2)9} 2t

vhH o)) non-transparent B#]0]2] 739 MS&= BS2HE X
2| E5} FCH, MAPS $-A18 &= 1= BSe] Anlg)x] yhol
EANE 817] wlFoll (28 2(b))oll el vk} 2o RS HE
TA] o]33t AR EG BS7} FAl8= Pl FUSHA A
glokgt 3t} TDD F-ZolME $AlF FAlo] Al E7}
53171 Witell, RS9} BSe] B71E S8t 714l ZEy
Bo| Aol 875H, BsollA] RS2 9] dloJg] A% 23}
o RSE 918t FCH, MAP Fo| 371528 7ot dxj

Transparent & &l O] Al A&

Non-transparent & &i| O AlAE

(23 1) Transparent®?} non—-transparent 20| AlAH

28_ =
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>
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IEEE 802.16j¢14%= RSE 913t 71302 Hadh Xy
£, FCH, MAP-Z R-amble, R-FCH, R-MAPSO.E A 2J3}11 Q)
o1, Ramble®] 93|19} AlA20 thate] P Foll it
3, Rambled} 7)&60] ARS3N ZejQEdte] T3S W
2317 $3te, T ] o Pl AAFE ZPES
BSolA A4S &d BS =Y A1z Z2|YE(BS frame
start preamble) 2, RSellA] A4-& 3} RS T Al Z g
SRS frame start preamble) 2 A 2]3}1 gt}

. MMR &71%} 71& &%

1. XMt X|H(Propagation Delay)

Frame k
- |
DL Sub-frame |

>
DL Access Zone |Cooperative Transmit |\ access | UL Relay
Diversity or Silent ‘ Zone Zons

ey |

UL Sub-frame

i

»

| RTG,

MR-BS Frame
Preamble

Frame k+1

RS Frame

(2% 3)L transparent o] A|2Eol|A] M} 2] o
g Ve (28 3)94] MS09} MS12 BS9} RSA}o],
MS2= RS9} Al A Alolofl YAJF}HAL 9o H, MSOE BSE
HE do|E]2 FAI81AL, MS1H MS2t= RSEHE Hjo[EHE
FA I 71431k, WEdt ule} 2] transparent B
o] Alz=dloA MR-BSS] AHEA] Y &3 e BT MS9}
RS+ BS9} 571E 854t

&, MSOE BSe} 5718 E5313, BSEHE HoHE
&2 02 $21387] wlitel 53 At F719) AAl dlold
gzl 2 At BVl 22} BAYRA Stk 2
2ut, MS13} M2 Bs9} §71E §531aL RSE 31 1)
o|E} 2 4=418}7] wlR el BS-MSe] A B=9) v} A|ix}
RSE B3te] AgEe Ase dut 214 Ale]g] zfe= <l
3], BSE2HE $E ZePEL 0|83ty g53 Akt

Frame k Frame k+1

- I
DL Sub-frame | UL Sub-frame T
- T
Receiving DL AccessZone | i Acce UL Relay !
Y i
- - 1 Zone Zone 7
g, | | | RTg
|
i
|
i
|
i
| [
- - -

i .
Relay RTG Relay RTG

(2™ 2) Transparent2t non—transparent 0|5 £I8t mafg] ==

(28 3) Transparent 22)|0] A|AROIA Mot X|He| HEE
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N

e =
£5%

719k A diole] AETFtAAM 9] Azt F7] Atolol| @b
7} gt

o]e} o] transparent B#|o] A|28 ol &Y (relaying)
2.2 Q1% Aa} X He) JIF2 MSS 9] &3 o), BS
o} B715 gSsiuiete gHYoR et 71l gt
x|l @Apo] gtAF WS}, BESH BS9) RS B tho] RS
A5 AS Aoz FUg Padol st 45y
HH2oflA] dh= tho|HATH 4%5& ¢7] HaiMe BE
Alro] A& elo|wl T} viga} Ful4) F Aok 3ict.

2w, MSE BSRHE A4 EE Zefgig ol gste] A
2t F71E Y58k vhA) Rsebo] AR BYIE 5T &

0}-> JEJQ

OFDMA syrabol rurnber
Frame
-

A

DLsubframe - ULsubframe

Kon kensd Ckep Kep+t kel kig keget

DL Access Zone DL Relay Zone UL Access Zone
MR-BS ) [ R

et ke ket 1 keg kgt

UL Access Zone
(Rx)

OL Relay Zone

RS DL Access Zone
x Rx)

| TTe L

RS-TTG RTDI2 RS-RTG
OFDMA symbol number
Frame j
DLsublrame -

- ULsubframe

ken kensq kepel kgt keg Kkiget

e

|

“

DL Access Zons
)

DL Retay Zone

UL Access Zone
] (Rx)

MR-8S

kot ket

L

DL Access Zone
)

DL Relay Zone
Rx)

UL Access Zone
(Ra)

RS UL Rl

R-rfq%‘:

Ly
Rs-TIG RTD{2
RS-RTG RTD/2

RSTTG =R-TTG +RTDR2

(2™ 4) Non—-Transparent 220} AIAHONAM Hot xi¢ie

UL Relay Zone
(Rx}

UL Relay Zone
(R0

Iay Zone
(U]

R-RTG

Q7] Wl 54 25E Aole] Ak A Aol glakel
A3 0 Z STO(symbol timing offset)7} LAA3}HA] FcHg),

WY, non-transparent E#|0] A|25] oA MR-BS2] 719
214 3ol 121 WSt rsshe] 5712 85312, RZHE)
Holel A4 ulol, Ms Aol Yedoz A
7182) Wk 2|2 Wao BAIS}A) ke,

(28 9F Rs9] 313 A A% Al AR W2 RSTTG
¢} RS-RTGS] H3} A& YEPATHT], (28 4(a) oA YE}
't uhe} o) RS B3k A A Al AlRbe] BSe} RS 7F
e A ARME BAAEA] gdghs 9ol RSTTGS}
RSRIGE 1418 F2he 2 A" vhad (28 4(b)d)
A vehd AA " RS staFEa

4 A1ZF A|7Fo] BS9) RS ZF A

AQNF AR 73S, & BsY 3}

93 24 Al A9 R 3
gkel 3 AL A)Z AlZko] Y3

785, (18 4(2))9] A-$-Krt RS-
TTG T3k RTD(Round Trip
Delay)/29+g ZoJR| 1L, RS-RTG
T+ RID/29HE gobxiT),

DL Access Zone

UL Relay Zone
(R 2%

o 2. Zo|dE Ma
RS &%

MMRE 312§ o554l Al2H]
JAE BE MSe BS = RSEH
B 57] & AP AL ¢
Aol NTE AT 5 dofok §
ot olE HZH RS Z2PE H A
ol Azo] A ol w2} RSE
(E Dol vebd ukel 2] A
7IAE BRE - ACH8L. RS Type
I MR-BS9} & RS7} Z2be] 11
& Ade o83 E-HHY
ZZgE ¢ AIEE dEdh=
Non-SFN(Single Frequency Net-
work) HF2lelc},

o[fst ¢ BE FAdL 7

Ake} 4 ol EAs }LMS—

Al wE

ot

DL Access Zone
{Tx}

RSRTG =RRTG -RTD/2

rlo

o k=13
o

i
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Ajojslal =H <) BCH(Broadcasting CHannel)& 43}
t}. RS Type 1= MR-BS$} 2E RSE S8 AL A3}
of FYg ZePE-g 43 SEN el o] B9 MsS
T 7 Ao £AHE ZygEe FEY £ Qo
BCH AR 9| $2] o] B7Vssich &8 BE $Ato)
2L AL ol83te] S AHE Apshd A2 7HY
2.2 2A83517] ol BE $Alto] U3 BCHE A43)
of gttt RS Type IIE AME-3l= MMR Al2®l oM & tholw
AE] o5 o] EAstAet Au} Aoz <leh Azt F7)EA
7} G 4= 9ok, Ze|gBol Ao} Froh= g vyl
& SFNQ| el 2 AL3HA] Bohd 91 SAITelA 424
e A5 2t ez Ad £ A daph g = 9
t}, o] A Ama=ol e NFE AEetA] o MsE=
Z¥zke] falko 2RE £AE gl e TR 4 Qi 5
o) Bs¢} Ms7}F I RS9} MS7F 7 2 9] CQI(Channel Quality
Indicator) &3 0] oj# A= GHo] A & gt A=
2 8E 8E uf, RACH(Random Access CHannel) ¢l 5¢)
G A& ANl H9, thge9] MS7} 42418 RACHTE A
2 2E% FEo] 378 Bk L2l3 RACHY) T3k $
@S Aste FY3 ALE A HE $E ggo] &
VL, A5 LS AR Aol RSTF S718E
A F&230) A8} RS Type I RS Type 13} 9} &
2] RS& Z2|YE-L W34 ¥, @A) MR-BSyho] RE
MS7} FAI"R F e ZEPES Afshe Wloth &,
RS Type I %3} transparent D&o] A|28] ol o] RSe}
U Fefolr},

(% 1) MNR AAHOIM Zajols 2 Mo Azo| Ha wlol
mE RS9 ER

~BSED OfLj2t ZE
RS7t SYUst RIS AMEsI0| 248 4 Qe ZaldE

SYsh Ze|dE HS S

3. ZHY AlE ZEuE

EEE 802,162 A1) 31333 Zalle) 3 WA Al2e

A ZBEe A8 TR F 10 ABAE
74P 32709) Cell IDS} 3 AE1E FRE & gk, Msex
2l 4122 ol83te] 5Pz mAYS] A9IE 7
&} Bssh 27157 (AR % ot 03 2t 4

HAINE 4 5) A& 733t} MMR Al2E oM RS
A AA 71&3 uiel Zo| TPl A kAl wt o
+ A 7 T & el 2 B

R WA, RS(Type = Y A2 T]PB-L A43)7]
%+ transparent Yo} 2 F23T}, Transparent H#jo] Al
28 o|x] MSE= RSe} B718 YE31A] ¢7] wfEoll At A
el ogk STOO] WA 4= STHo), 7 WA, RS(Type e
BS¢} -2 Q) Az} ZTejWE-S A5 YA Lo
Al=g o 2 FAcHY) F A Ygo) A28 o)A Bs9) RS
2HE Ml A AzEOF A2 Az e &
SIT}. Transparent o] Al2El7} &2 Yafo] Al2glL
RS7} W EA T 21903132 o) &3-S A1HET} gl
33olA 83 A2 & slet. Al WA, RS(Type e
B¢} th-2 =Y A& Ze|QE-S Adshs Lilo] A|2d
o3 23t} o] A9 MSE RSE EY2¢l 7|AZ0 2 ¢
2git,

21 A #A RS(Type De] 73-5-ollie RSAA] | A3t =
Z|UE AE2E oA 2 AAR7} o7t Hohl,
IEEE 802, 16) Al2~El ol A= IEEE 802.16e9}2} 383S 915}
of IEEE 802,160l o] Z2]E-g RSP} A}g-3jof &t
o}, o] uf ARRE= Z2]PEo] MIHE (segment)] wheh
3}k 3 DL PUSCo) FCHS} DL-MAPS E3l3l= A uad
(sub-channel)o] & =|7] wfiol, RS7} B9} 22 Ala1d
EQ md AR ZeBES A4t Ald 7ol 2
4= tH10l. 2 B9} RS YY) A2 Za|Eo] g ot
HO = 2-Tier(197]9] A) HhollA] Za|WE A[E2E A
Ho] =3 ek, o] wl RS =Y A& ZejgEe A
% RS9} BS L) AlF Z|jETe] AIHE ofolr)7}
FEo| YA ER 5= AJALg-Ft, RS7F MSY] F71E §
3 A5 Ty Al ZeYEe YA A% 3R
7K™ 5)ofl Fo1A Qloh.

(28 5)ll vebd ulel Zro] Nomadic RS 5 FRSE= H|E
A3l 243k Msot fARHA Bt 2715718 33
Z, 194 o] Bse} ThE RS9 ZEYE-S BEY g
BSof| Bgic} BS g AlE] WolA] T2 RS = 89 BS
7 AIHE ME7F AAA] ebe TejgE AJEAE RSOl
g3t o] W) RE HaUES} EolglE AbeolH

=z Az ZeAEs SR RS0 ZH transparent
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START

i

A RS powers on and starts Its initial network entry process with 85

l

RS scans its neighboring RS preambles . And the RS reports all of the neighboring
preambles, received strengths (RSS), and Cell IDs to the BS

BS assigns a segment that

The RS detects alf segments from
£t seg s not raported by the RS

the set of {0, 1, 2).

T

BS assigns the least interfered

All RSS values of the three segments
"t segment to the RS

> a predefined threshold values

T

BS can't accept the RS into

Option =1 0r 2 the MMR el

-

2

Allow the RS to act as a cooperative -diversity relay
{i.e. assign this RS the same segment and Cell ID values as the
One that has already been existing in the coverage area )

I

End

(28 5) RS Z2Y MA ZaldE AFY X

RSZ $2bs1A} QA Rso} 2e Tl Al mejolue
3o 2 g8 Yeolz ST

4, R-ambie®| x| MH

RS BSH WIRIZHAIE MSe| F718 93 Za AlFt =
2 PE-S HEsih TDDT-ZIA RSE ZHY A3 =g
WE-S A43AA FA0 BSERE A$HE ZaPig
FAE 5= §l71 diiZoll RS7T BSe} 5718 E53}7] 93k Al
P27}t G gsict,

ole} Zo] Rsole] F71E 413 BSEHE AdHE= Alga
& Rambleola} g}, RS 3 319 RS 5712 93] R-
ambleg g0} g}, o] wlFol] 182 T o)A R-
amble®] 9}x] 9] W2} transition gap 2] overhead?} W33}
=, Ramble] 93], A4 F7)9} B4 F7]7} FA =9

32_sEEEEx|

Fol ATH11). Ramble 3133 =) 13t &
e o] J(zone)oll BARl 2A4H2) 9
2 ox AFHAY S8 Lo] J 9o ujzl 5
21 #R eI 42 4 gIcH1213], Rambleo] I
A A olM Agsie A9 dekea Zy
T 5 oA AR = ks Ty 2719
opA e g olX AEEE 497t 2eEHa gl
33 =4 72 F vk AE-S Ramble
B AR 49 ddlo] J997) dM2 o] v
=] BARe]l 2HE AN 713 & 5 3l
ohe Aol glov, Moz A= e FF
7] Ad(common synch channel)& A8 4 Q1

] e 9ol sl

Rambleo] 3183 =] 73t 5 T34 dy
o] Fql w2} FFHU AA oM AEEe B4,
FE 57 AL AR 7 Je Aol eyt E
o] AT} AxA o) ujgo] W wjmct R-
amble®] $|3)7} M3} ol g-o] ot

5. R~amble Al#A
R-amble&- BS9} RS9}9} §7] T 9] Rse} 314
Rse}e) F7)8 98 F4-9Er}. &, Ramble o4
3t RS ZHY AE, A E o B, A g/
A HANE olo|t)E AFsHol3lv, oo wka} o
A RS9] ZE|iE T3k gAsolsic),

o] Il MSE= YA F 2 B2 Ramble ZHY A
2 ZFEH T2 Al E2E AT HAT @A) [EEE
802,160 & Al A xR Mg | AR 20 ALS
o] = H1 Urt. FE AF2E AT A Azd Al
28 AAEA] Gholx Hn RV} 71E G EES A
F o= A o] k. AR o] - Ramble 3 A7
ol oF 3 BB EE EAo) glo g MS7} 27157]
£ 798k= A4l Rambled AEE 4= ot welA R-
amble A|AAE MS9] 27157] HAFoIME BSE A% A&
HA GowA T Az Za|BE-g o] BA) AL A
7HAAA efsfior & Afgto|ct,

7P g i 0 2 F 11470 9] e A EAE T
Fo 2 A Z2]YEF} Ramble2 A3} T3}
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© Rolttdl, o] Z$-ollE Mse| 271%57] HAAFgoA RS
ambleo] R HEER] gt Aol QAT AL 7He
3 T PES gt So=E ol itk = o WY
2 2% BS7} Rambleg ZY A2 ZE]fB ) n]3) @
Ao 2 AFdhe WHg 1e¥ 5 QHIs) o] A Ms
T & Zy Y ThE Y Y AES FYsEA 1 A
7138 g AESAT YA AR 2R 24
27} Ramble®] 2743 ghe] ztol 2 Qlste} T Al
ZPES HEd

I8y 11 #loly oA & Rambledt ZHY Azt
ZEPENA e Ad #70| W37 whEol R-ambles
AR AZY T v DFol gl), ©] B false alarm S &
WA ZAF B2 AAE FPsoRl] i &
B =) 20 B Al7ko] 298 = Qe e pye
2 Rambled] A|H2E Zg¢) A2} ZE|dBa vie 435
ABE Z=E HAY 4 loHign7), o] W) 74| Ramble
& ZH Y AF ZEjgdEo] PAPR SAT A3 4T EA0
SUSAR ZE Y A Ze|B BT B 33T 58S
ZH=TH7),

6. RS Aef g

MSE 27| HES A JdstAY A= WE F34s}7]
YAME N2 A$uke RS EE BSE 3ok gt} RS
< Agsle 71€o2 A MSH 7} RS7HY] AR, AR &4,
SINR 5-& 32& = 9t Mse} 2 RSZhe] AlE 7]uke
2 RSE Adshke A9 Mse} 2} RSTH] Blo|d 5718 A
< B9 7hd3] 2R 4 glont A A 29 GL
A8 1 & ke ddo] glck, ¥ SINR 7|9k} RS
Ae W ole S 9A 97 Q1 M o] BF i E] Qe
710t RS el & ¢jste] A5 &4 WHo2A o2 A
7FA19] HHE e ¢ glvt A HAES A 73k
A M7} A% A3 A E 7 R7F S5k BSe| B
sHe deF A 7vke] &4 Whyoltt, dubE o & Rse|
B} MSe| 47 Hy goug MSe| 4o ule} ZAstojol
she QHE| =) Sokshe BEo) ot F ¥Rl sy
oA M7} 2 RSERE A4 AR 25 HEE &
8t a7 BSell ¥ushs staFda 7vke] &% ol
t}. A5 FDD A|2'lo| M= Shaka =0} ek mo) AR

EHol f2EE ¢ F 7 e Rs A5 Bx
&3] ZAPUTI & 4 ok, Al HAlE SA F 7R
S 23 P} A 71wk S whgeld. 8t
Feaol FFHEA Jtoz A5 AxE EHslEg
FDDHMA M= $HA 2712] Aot AEd 4 gle A
o] Z= FAo| 7hgsith T A=Qn £ Al call
drop/rejectiono] 01 4> QLo B EI} F713I,

7} RS7h 22 9A8lS ARSE AL transparent Do) Al
259} el MS7h 2L RSE TRE T flomz e
A7 AT A= $A5 RS A7 HE e, (¥
6y YA 7Iike] Rs A8 & BTt M7t A
23 77t #2017 (ranging) 2135 F5HH 2+ RS9} BS
T SINRH Elo| & &35t BSE 1 $A% AH-E uig
22 H#oRs H2E gt}

L

UL Initial ranging signaf Tx

SINR/ pathloss! TA &z [sNR/patniossiTAsm |
UL Inkial ranging signaig
88} = relay request
message 8 &

Gplimal paih
4 1 Timing Advance
T

(22 6) daa slutel RS M aby
V. MMROIA 9] SHE Q1

1. MMROIA2| BHEQw 2%
dcomel BYe 27 WEAD 7Ne B Fkes
5 2 o 2, ks A9 AL TR Ao A2s
9% F A% Aeg vENZN 24 £ vdo] 2
= Aoltk. vae] A=W Ao B A RS
o] 28hload) HRE & % P who] EATAT, A=
HE UEHE Ao o] 222 SRS AUY 5
Qe 7ol ek, iE 7 A= 2wlel AHo T

P

L

iz
rorok

d

ol
ol
T

May - 2007_33



© ZH|_Muti-hop Relay] 22/AI% 7% S8

L

Qg Rsel ¥5HE & 7 Tk A% w )] Yoy
of va} Sz Ao} Bt FaPehe Hole, w3 )
E4=1 7] AEen) 23S nefstel gl A=ow)
2 Wk Aol BY e s onE S T
Aol A 71l glek

2. MMROIAM SHERHA] EIO[T X4

(28 72 MS7} A ¥ (serving) RS} EFAl(target) RSOY|A]
FAEE Az o] AR AL Hol o} A= 0 n|A] YESY
7t M2 F717F Rkl A3 5717F 24 g 4
ofl whe} a1 eo|™ 2(UL timing alignment) ¥ o]
g2iAA d}, Azke] A I el 2L e
7} o] o]Roj AT, MSE el RS9 MM RSQ) Au} 2|
& 25 ZX5a S43 Ade] AE 0|43l B RS2
o] A=oujA] I3t eto|d =4 kg 7hdd ST
4 it

SIAIT VIEY A AR F717F 2okl A&l A
=% vle} o] transparent MMR AJ2F oA 14 83T
ZH o) RS @ o] gk, ko] S M rse} eFA
RSZHE AL EE= A3 9] glo] x}o)7} CP(Cyclic Prefix)
Zolut} AL} cpholnt) Zhe A9-g ThA] FRE
4 9tk elojw zpolrt CPAolHT) & HA--oilx] Q] Absky
A gpo|v) =4 WL ke Al 71A] o] At} A W
A= RACHE ©dto] 421313 RS7} 4304 ThA) MSH)A)
el Woltt, b d Wb ol A Az 9w 3 ARE
o] 21 &Ho| ek, T HA| i MsolA e} RS2 A%
3 BT AL 3k Roloh. Ao 43 ARL
2 A WA PR e A o] AR MSolA| A% &

t2 - t1: difference b/w propagation
Y delay of each path

Y W delay

Source
RS

(33 7) MY RS} EtA RSOIA sedlElE MF O FIX|H oA

34_zngilstix|

L& @33ok 3k Bdo] girk Al WA L B Rs7}
A=on) 53 Mol M7} AFdhe NS E vlE SR8k
Zoltt. o] WL ¢k F /1A Rt A= H] Al
o] o g2 AL /A, A 7 A=oH 9] Be- MY
RSAIA Bl RSE AFHE 2157t Bad @] it g
o[ Ao7} CPA ol BT} 22 o= MS7t Etol 24
= @ davt glon £AddM Helv) 7Fssict.

3. MMROALS] SH=RH B2

o] F A =R oA o] o]F A #e](mobility manage-
ment)= active mode$} idle mode® T2 4 glom B
ol A= active modeo)) T 417t 7]&3cHEl MMR 7]9te)
ol FE AR A A=W o] F/e A A Y(intra-
cel) =S M9} A Thnterell) DEQHE TEF 5 9]
o AW A=l A H A= onlol FAHA FHe
(& 2) 9l 014 9lr}. (18 8)2 3-hop MMR A|2H 9] o
£ HAFEd (29 9= A ol RS A=01 Azl o
g RGZT A= on Fuyl Se¥duis ARE BSY}
23 A Rsell €8 E % ot o] 2= e RS
7t A4 RsellAl GeiFE A2 BaFEt) o] 2N |
o8 AX Fo B} RSo|A] MS7} 4418 RACHE o] 4
3t UL A7 5718 g53He AAE HoFT)

(E 2) MMR AlAHIGIMQ SERH 2
ALY el

(BS) to (BSRSY)
(BSiRSY) to (BSi)
(BSIRSX) to (BSIRSY)

.

BS, BS,RN, BS,RN,"

ST o b

t'"BSzRNz BS,RN,  BS,

(32 8) 3-hop MMR AlAglol of



o —
|

FH| - Muti-hop Relay?| E2|AIE 7|2 &

Serving
| Ms RS

1. Preamble measurementg MS is synched to Preamble

Target | | I
RS BS

2. Measurement report

2. Measurgment report
>

=T

| 3. Routing and i
| Handover decision \

4. Prepare Request

(
§ 4. Reserve resources :

6. Last Packet

7. Handover Command

8a. Last HARQYARQ report

5. Prepard Response

8b. Last ARQ report N

(=95 MS switches to |
1 target RS |

[ PP et S e

Random Access(gptain UL synch

N Sa. Start forwarding Packetg

Scheduling Grant(inclufle timing adjustmen}

Start scheduling packets to Ms—ll

_______ mmm-t

10a. First packet sent from target RS

10b. Handovey Complete

11. Handover Complete
>

12. Handover Complete Acl

13. Releas¢ Resources

(O3 9) MMR AlARIolIM A ol Mol RSZH =W EAt

V.2 E

£ Aole MMRE] =902 lishe =) T2
W3}, BS, RS, MS9| F713}, A=W E gt 118 Algke
27429 IEEE 802,162 7|¥o. 2 7)&3l}. 3,
MMR A28 el Rse] =¢jol wheh Sk AR &
73, 2B EF Ramble®] H&F} HAA LAl HEQ
H] Z2po} RS 2 2ol th3to] 713t dct.

B yolH F2 139 [EEES02. 167 IEEE 802,16e2}¢
o] 5&/dol| w2 Ak wEol| B7FH3A vl E& Al T
o} S ARE 4 Hholl gle A% EAI8IY, 4G S
A MMR 7]3F o5 FRAA 2" A & o] & w3t 27

o) A Yol o ATk Besie

[1] R Pabst et. al., “Relay-Based Deployment Concepts for
Wireless and Mobile Broadband Radio,” IEEE Commun.
Mag.,Vol. 42, pp. 80-89, Sept. 2004,

[2] H., Wu, C. Qiao, S. De, and O, Tonguz, “Integrated
Cellular and Ad Hoc Relaying Systems: iCAR," IEEE J.
Select. Areas Commun., Vol. 19, pp. 2105-2115, Oct.
2001.

May - 2007_35



!
?
|
L =x| Muh]—hop Relayo| 22|15 7|2 S8

(3] J. Choand Z]. Haas, “On the Throughput Enhancement
of the Downstream Channel in Cellular Radio Networks
Through Multihop Relaying,” IEEE J. Select. Areas
Commun.,Vol. 22, pp. 1206-1219, Sept. 2004.

[4] N, Esseling, B,H, Walke, and R, Pabst, “Performance
Evaluation of a Fixed Relay Concept for Next Generation
Wireless Systems,” PIMRC, Vol, 2, pp. 744-751, Sept.
2004,

(5] IEEE C802.16j-07/023r3,
Transparent Relay Mode,” Jan. 2007.

[6] K.S. Woo, H. I. Yoo, Y. J. Kim, H. Lee, H. K. Chung, Y

S. Cho, “Synchronization and Channel Estimation for

“ Frame Structure for

OFDM System with Transparent Multi-hop Relays,”
VTC, Apr. 2007.

(7] IEEE C802.16j-07/266r4, “On the Issue of Frame
Alignment and Gaps,” Mar. 2007,

(8 IST-4-027756 WINNER II D3.5.1 v1.0, “Relaying
Concepts and Supporting Actions in the Context of
CGs,” Oct, 2006,

(9] IEEE C802.16j-07/040, ‘Fixed and Nomadic Relay Station
Preamble Segment Assignment Scheme,” Jan, 2007.

[101TEEE C802.16j-07/088, “Moving Relay Station Preamble /
Segment Selection,” Jan, 2007,

[11]IEEE C802.16j-07/237, “On the Use of Amble for the
Relay Link,” Mar, 2007,

[12)IEEE C802.16j-07/136r4, ‘On the use of Postamble for
Relay Link,” Jan, 2007,

[131IEEE C802.16j-07/015, “Relay Amble Position,” Jan,
2007.

[14]IEEE C802.16j-06/150, “Proposed Modifications to the
PN Sequence used by the Base Stations and Relay
Stations in a MR enabled Network,” Nov, 2006

[15]IEEE C802.16j-07/017, “Relay Amble Sequence,” Jan,
2007,

[16}IEEE C802.16j-07/0141, “Postamble Sequence Design for
Supporting Relay Zone Synchronization,” Jan, 2007,

(1711EEE C802.16j-07/223, “Relay Amble Modulation Series,”
Mar, 2007,

'oJr, a

20044 %% 3 AT |SeE S84t

200610 FAUCHEIW MAIT7|ZEtE F5tMat

Y "°‘£H§*m TR |35 a2ty
TA{Eof: CIX|E AS {2, DAB, DMBZ&], MIMO

R R R L R R R R R T L R T T R T T O

20061 SUCHSHT MR B85 Z3Af
2007 ZUchstT MK |[Z51 ZEMAL
SR S A | B3 iAoy
B} Cix/E M5 A2, S B2, Relay

N L R R R T LI T T

2005 S2UCHED TR |BSE Fepl
20071 SUCHEHT TR | B8 Zathinf
SR SIS A |ZEHE ShAlTpY
B0} CIRIE SR, 24 28, Reay

1984 ZQirstul MRS} Z5tAL

1987 cAMIENEt L MAIS L} S5t AL

19914 University of Texas AT Austin 77| Y ZiBE{Z&ln
e TN

¢ 1902 ~ X Fethstn MR |ZEe

20014 B=EEIREMAT OI%?JEu 104 ?%J

20034 ~ $ix{ TTA 2 3GHz ECHIE{LI(WiBro), RMES

e oE

AEoF: MIMO-OFDM 28, MMR



