ZIHSd 10-2012-0023977

G (19) thet?l=53] % (KR) (11) FANE  10-2012-0023977

(12) F/NESFR(A) (43) AL 20124032142
(51) A58 EF(Int. Cl.) (71) &<
HO4L 27/26 (2006.01) HO4J 11/00 (2006.01) At A EG
(21) =dW=z 10-2010-0086436 QM FoI Al I olahE 100, <lstgialal (
(22) E9dA 2010409403 £3%)
AA AR 201009€03Y (72) =}
2743
AAFAA I AR 71 (£A%, <latidtu)
395
AHFAA G QlEtE 100, st Eta slo] €]
A 4333 (£49%)
(74) dg<l

AA Ad - F6 7
g

(54) el WA o]F Qo S &TEF U3 E AN2H FEIEH FHUFE AT 27F =2 2ASH ¥E £

zgqd F=x

(57) 2 ¢F

°]F QoS &5 WISk Al4E FEdyH HAdstE 9% 2-F 24 2AEE B 9 =z 72T AAE
2-% z2A 2A=% P¥e, DL ddlo] d9(down link relay zone)¥} 7]|A =+ (base station)ollA FA=F(relay
station) 0.2 H#o] ¥ EfIL %i%\‘O}E Al 2 DL A2~ 99 (down link access zone)S E&f 7]A| =9
&5 ZadelA AT Z2HE 1-F(single-hop) AFEAP A EdEs AFsta, A= dSH= 2d
oA FAFOLERE 2-F(two—hop) ARl Al ET S HEets dAE 235},

g = - %3

e | %

DL Burst4

UL Sub-frame

Preamble

BS

DL Relay Zone DL Access Zone

UL Sub-frame

RS

iing BS Presmble & DL-MAP

Roceiv

R-RTG 76
DL Relay Zone DL Access Zone




ZIHSd 10-2012-0023977

ER7ZAFA DALY
ths e o] S AIA 2Bl A 9] Cognitive Relay A&& 93t FHAAFAI A HAAHA

S e Ao
2008.09.01 ~ 2011.08.31




ZIHSd 10-2012-0023977

58379 ¥

AT 1

OFDMA(Or thogonal Frequency Division Multiple Access) W2]9] F FA A|2®HoA QIW=(in-band) Hd o]
HAlS B BEAS £3sl7] Y3 2-F A AAESY o golA,

A7) FA BA A" 51k Y5 7iuko g DL o] 99 (down link relay zone)¥} DL A2~ <3< (down
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AT 3
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271 NNA = deHE ZUds T8 EQES dAdske A=,
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A7) 1-F AFEAReF 237] AT A ZEPE (preamble) & A& WAl

FCH(Frame Control Header), R-FCH(Relay Frame Control Header), 1-& A}-&x}ol th3F DL-MAP(Down Link
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& ¥ 35k OFDMA Al=dle] 2-5 =4 =AEY Wi

o] A% Aol JEWAATHE (non-transparent) 219 FA=S AFgsE A

S 54 o2 5= OFDMA Al=®le] 2-F =4 ~A=" Wi,

2T 6

OFDMA 2 o] 4l Sl Al=glolA QIil= o] W21s Fa §41S Fqst7] 9 Tl 30 oA,
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& 54oR S OFDMA Azge) Tog 72
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7l € & °F

Bouge] HAGES o]F QS 8T WESE LA A Axde fUdEHE AL 5 e o 9as
NG 2-% 24 2AEY SagFol Bt glolt
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OFMDA(Orthogonal Frequency Division Multiple Access) W2l FA FAal A]2EL J|EZHo=g

b oF @Al 23ist Aoz HE-AEe](Multi-Carrier)E  AFESY  dHolHE AFsE W
AREETE. mEbA Al o 28 v S AEE QJEEE Ad(Symbol) €& WY WEste] o5 77t
< = o9 AE AFol(sub-carrier)E, & o AHE Aol AE(sub-carrier
channel ) E& W x38te] HA$35h= HEFNglo] Wx(Multi Carrier Modulation) 2l dF o]},

OFDMA ®2le] Fa Al Al A Alz=Ele] & AWIAE F7HA717] flE] A" A

& RS(Relay Station)E =3+ o] 7]%% Abgettk. 71X (BS) H AFEAF 1He] @ A9 RSE F S

P33 Atele] FEE (duplexing) Waldll whel dfo] F4 S4l2 AWM= (inband) E#o]¢} oF2Wl=(outband)
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doo] F 7k WA or FaEn. QM= HYole Ag-, F BA Tl FIee AR gE AIRF £3F5
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BSell A Z#]9lE (preamble), FCH(frame control header), % (resource mapping)$} 22 Ao ABE wow -
& AFEAR ZFEela, RSEHE Ao] ARE WU 2-F% AFEALE 7FEShth. BSeF WEMATHE RS A A
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(cooperative) A% 7|HE A& = Q).
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3GPP(3rd Generation Partnership Project) LTE(Long Term Evolution)-A®} IEEE 802.16] #2 & Hb2 <]
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A7 A 8RS 2-F ARl UF 2N DL Aelo] d L Fa) Wi

FAREY AFEEE A3 4 9= R-RIG(Relay Receive to Transmit

A RSE 1% A A9 A8 2-F AgAel hE 1% AY FAL A% TelQn

(4) ZEPES AFS 5, ARG 1-F AA A AR} 2-F AH8AE 913 EYS WS,

A Ajefol] w2 OFDMA 7]k -S4l Al=®lo] Q] FxoA 1-F AAAY AMEAES] F4l HolH&S
A1 717] Qe BS a9 79 RS ZAld Fx9 DL HAl~ oA HH(cooperative) AES A A3},
1-& AA A AFLAE 93 d8 dE9 2%, RMI(resource mapping 1nformat10n)% BSZHE A%w DL-
MAP ¢toll E3tE o] 9lom RSE 1-& AA A9 AFEAES 98 BS9 22 84~ "3 (resource mapping)S w
27 "},
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el wht F 3 o] X =H, E 29 4-F A AES o2

39 &5 WA Ty U2 BSellA RS1Z, RS2¢I4 RS3e= Ef¥
Ei= o, 89} RS3E RSE A& & 4 §17] wliol
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i 1
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N +ZP -g(Jj.n, k Ik Z ZP(J 1 g +6 8 e (.1 ”:km*)
J=1 j=1 =1
Prg + mem
RS(m*—l)XMRSH* gRS (m*’ l*’ n’ k;*)
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[0066] (©) 1-% BlAAAL AHEAES e DL Az Aol sigaks MeldlA pse] Aluele
(0067 =k, BS m'o] 1-hop Ml AAA AFEAFES 9 DL oAz delo] AEalthE, BS n'el nwA kil dig
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74 7
ETg M M gy
M 2 n n i 5 n
N, + Z P, -g(v],n,km*)Jr Z Z PRS(;—l)xMRsH .gRS(J,z.,n.,km*)
A ¢ j=1 i=1
M jf=m
P+ T
* " o n
g(m ,n k’. )+ Z Sre(m ,1,n k)
=1
B 1
- *
R, (k") by (m™) In 2+ 47.)
[0068]
[0069] o]l
A7 = 7Exr‘ra:*’” _— <ln 2
f 1
g(jon kI )-SINR, (Pl ,.)
+ i=1, j=m” ’ ’ ) R«’"?Q‘(kj:”)
24 MM s
N, + Pl -g(j.n,kl)+ > > PRMS[H)KMMH "B (Jj.l,m, kW)
i=1 J=1 I=1
MM gy 1
gax(j.l,om, B )-SINR" | (P ,..)- ;
;1 jz=1 RE m G R D g hep i-hop Rreq(k},zyg_hop)
2 M i Mgy
Ny + Z ij -g(j,n,k:*)+ Z Z PRHSrJ—UxMMH 'gRS(-j’]’”’k:*)
Jj=1 F=1 i=1
[0070]
Extra . . . . = Part 1l + Part2 (m = m" ") + Part 3
[0071] 1714, ‘ : ol
A,
[0072] (D) 2-F ALBAES 9k DL AM| 2~ oo FF3dh= AE A RSe| AlUE]S
0073]  BS wol 1-& MAAAS ASAES % DL A delo] e, BS me) 2L AF vol Y RSE 2-F

AEAES 99 DL A ddo] ARtk BS el RS 1ol nulAl Hukdel g AHe) u ARe o
&3} ol %h4 83} qro] Aute

r
e
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ek
‘4}:*,4"“ = —Exfra m™ 1" RS out Coop 1112
A ; 1
Zﬂ(_]nkm”*zhop)-SINR (P2 — T
—+ il req( j)
M MM g
ND+ZP” g(Jj. nk*j*zhop)Jrzz RS(,])M“H gRS(J,J,nk”*]m)
i=1 i=1 i=
i n n n 1
Z g (.1 n,km*:* . ) SINR N (PZ_MP) )
j: i=1 e ¥ reg( Ji - Fmp)
- M M opy
NU + Z P” g('} n km*iki hop)+ Z 2 RS[]])MRSH gRS(J 1 n, k w1 - hop)
7= i=1 i=
M ; 1
> gy (m b, e SPSTNR Y (PI hop) .
p mobEmher ree m* 2 hap)
+ 1=l

MRS

M
;. n
N, + Zl g (ankie mp)+ z Z RS _ gRS(J,J,n,km*J*J_mp)
o

j=1 i=

[0074]
Extra’ =Part1 + Part 2+ Part3 (m=m . l=1")
L,BS out Coop
[0075]
[0076] o],
A M ey
NU +2 g(j ., km'"l*:i hop)+ Z 2 (J Lyxdd gy +i gRS(j’I’n km i hop)
Py + - !
G 1 g™ Fw (;” -,- 7] k;"‘?’“] hop)
_ 1
Rysg ey ) (R (" =D x M e + ) lm 2+ 47, )

[0077]

[0078] o] Hrt},

[0079] oAl 4 X 8] 85 ulg o=, BS9 RSOl digt AF HAHE A ¢ don, & 59 A} ZE(pseudo
code) & 2-& A2ES Y B who] A o] w2 kg A A AAEY dag]Fol g dxjolu),

[0080] £ 62 BS-ICSA®} 2-% ICSAE Z47F 1-57 2-F Al&®lol] AMESIS 49, 1-8 Al2=® dib] 2-F A|2~FH 9
et ’“a] AA FEgE & v EAT Aoltd. E 62 2FEE RSZF A9 (super-ordinated) BSEH-E 400m
Aol wixE A5 A HAA FEHEI F 1880 FEHE AS & 5 Ao A= BA- ‘?—5_301” 4% RSE R
H g dAE5S WE 1-F AR $UF 257 wEe, Alzd fEIEe Y JrUt % AaskA
A=

[0081] HUENA~FHYHUE RSE o] &3 2-F A|2=gle] A5 A=l a8547 AR 4 1+ 45 (trade-off) #AE
ZHA "ok, 2-F AR AS-F AI2ES AR d9e] t27] wfEe] 2~FF(throughput) W4l area
spectrum A& (AA Al2=® throughput S Al&¥] dAZF3 AWIR] FH9e Foz YUr HAo=Z, wee=
bps/Hz/m )& ©]§3t H|WE ghr}

[0082] L 78 A& A28 area spectrum E&AAS UEME ™o, & 82 RS X wE AI-F Al=H
] 2-F AJ|2=®9] area spectrum &9 TVt HES YRl EWHo|th. o] A¥ xR HE RS 914
7F 79 BSTY Ag7F oF 41md W, HS-F Al=®d HwsglS ol o o] area spectrum E-&AJO ot
ol 5E ¥R EIe AL & & du. =, 2-F A&=HAA FHHe o] A= 2-F A28 area
spectrum G840l AF-& A2¥9] area spectrum EEA I PolAe Aotk AI-F A2H area
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[0083]

[0084]

[0085]
[0086]

[0087]

[0088]

ZIHSd 10-2012-0023977

spectrun EEAT AW, AvEAE JF-F Azguct o 20gn PP, wekd g Aol hst
of A2ES MAT A AA Azwe] WAuEe gadtA frh,

éxlORS
Aol RSe] 10uje} 7AW Aukmel A2-F Ajxdle] Az WA wge 7 7} "n. dEdsdgd
Rz olgd  2E NESETS ) %] Hgo 2o oj <)o o 3ked
! 0 s T o] |ttt & 73 % g wel RS AXEE A7t 9] BS
Fos 5o =041

gkel Agzb 41w 492 A3
Hlarste] oF 20%7 &= graetAl

2 ool gAAde wE RRM ¢nEEFS AFs7] $8ke] 1-F OFDMA A|=®le] X EAF
platform)& AAgT. AE A #o]ol2 M-WiMAX A28l 374 e] gy ES et g d A8 =
Ide] A5 279 AB8ES AFgs, A% F3 Arzgde A 1679 AES AFE3SkE bms dolo] dntbH
ol M-WiMAXe] =S m#dRoem, oz ¢l CSI(Channel State Information) Y=z} <ulsl Qd FA
S JHAEIT. A AB Zg9de do] wiid stEEa ~AEH A 87 (delay requirement)(Tk) S
’2}5& Ba AMB =y Aol A AAs, o9k ZE Zyd whal AFEAY] QoSE the #Zol 3719] Class
& g}

=,
©
L

O

HU

Class 1) R, = 768kbps, T}, = 20 OFDM Symbols = 2.38ms.
Class 2) R, = 512kbps, T}, = 30 OFDM Symbols = 3.57ms.

Class 3) R, = 256kbps, T}, = 40 OFDM Symbols = 4.76m:s.

ok Ze M-S nEo R JENAAHHAE RSE AR 2-F OFDNA Al2=loflA] Eabg dugFe] A
Aok, shte] A kel 6700 dEMAINAE RS7F wiAH ¥, dENAIAAE RS ﬂﬂ%ﬂﬂ g 15
1: w]

=

BAAAG AEAFE A7 BSoF HERIAIUE RSZE o9 AES ALshy] 9fske] BSE=HEH 700 ~ 900m %
o1Z1 BS AW Aol BA A el AAFT. HEwo], RSZE S glol7] #Aske], Z4zke) FAd S —5}44 RSof
ofa] et o2 (exclusively) FH-FEm, BS AW A ¥e AHEAEE RSE EaiAw Alagle] HE5D 4

_1

ek, A 2 RS WA AEest A os 1-F AHgAE Bsel olsl Alofsolok sk, 2-F ALgAHE
RSOl ols] Alojwlofo} @rh. Wd, RS Teldle] AN ABEE 1-F AAAY AEAE A% 4P A5 A9
sl AbgRT. oSt g Avkeloo] slukstel, B @wel duA A class 29 class 38] AbgAE

2-F AHEAEA A g

B one] QaAdd] we D J)E s Dejo] mal Tx, =
DYFE 2-F A=GlA olgBh T A2YA AgAEE AP
Z S

=
BSE ¥ Z}z} 700m, 800m, 900m oz 3o x| 3c},

9, & 10, &= 11+ 1-F M-WiMAX AJ2=¥17} QENAHNHE RSE AMESF 2-F M-WiMAX Al2=81zF $241 dlo]g]
| o2 CDF(FAExEs) vl Axp 1 Lot} Zﬂiﬂ Lol A BS9F RSl @ dFo R s 2-F Al
e 1-F AFEA7E 1-F Al2="o] ARgAtRT o £2 Aes UEhdS g8 vk ey, 2-F ARE
2t Al 2=Hl €] A}ﬁx}sﬂr Haekels w Aol EHE Hojx= AL & 4 o=, o]F RS9 =t +=
o] Ui Aol EFy o] HMF 1-F AAAYG AHEAE g cooperative Z‘j%?_ AL2E o] %] 7] wF o]
t}. RS7} BSZH-E Hal ﬁﬂﬂfm FE dEo] AdH= AR 7 7Aske], RS ZH9) oA FE A
o 9% OFDM Al &9 F7F F01E57] wjiell 2-F% AREAMe] 452 1-F Alawl ARgAbel Aol st
RS7}F BSZH-E] 900m Aol YAXe A9, 7t class AFEAFS] B dlo]Ej oA F AlAaglE Ao H]2e AT
S UYERA R, JERAPHIE RSE o] &3 stolHe= wjx= Al ~Fo] ANAE gAY S o &

pud
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[0089]

[0090]
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& GBS £82 & U L, RSS Re AAew ddstel Axgel WAUEE FAAIE RS A
!

ade, 2 g yes ARE A w@Ee] A= okY =W, FaEdhs SR ok
o] sl TSl wed Asol o3 AsjAor it
=9
EH]
R .
: \\ T ———  Original Cell Coverage w.o, RS
Increased Cell Coverage w. RS
I-hop Access Link by BS
2-hop Access Link by RS
Relay Link by RS
’ . \ I'wo-hop System
4 >
/ & & =
/ F Single-hop System
/ ;
./
EH2
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Kt k5 Y Kidd kN4 i ki34
= o
B | e DL Burst 5
= =
Tranumission  Node g 5 ;
edgy . support =] c i
BS ) conpemiive mnsinission) ER UL Sub-frame
e 21
= & DL Bursr 7
1. Burst 2
DL Burst §
TTG —e
|#———————— DL Relay Fone DL Access Zong ————————=
DL Sublrame
I 7
kot s ks | KN T I ke k+26
m
& 5| RDL Burs 3
= 3
= 2 | E " R-DL Burst4
= E | =
= Reeciving Mode for 2 UL Sub-frame
RS 2 communication with BS E B ne
g = | < 2%
5 Ha R-DL Buarse 5
;“: = R-DIL Burst f
R-RTG TG
[¢#—— DL Relay Zone DL Access Zone ——————————»]
DL Subframe
Ry
ko ktl ki3 k45 | | kN R kAMAHE | kt+26
T s
2 R DL Bamst 5
iy
- Transnission Wode to relay = % -+
taffic forn-hop usersin the E =] g
- odd nurdbered frarce . _ é o DL Bmst &
= a] ke =
BS g - Usedas DL Aceess Zome in 2 E i L Bub-frame
£ % % in the even numherd fame . il
(=]
= & Z DLBuwst 7
=]
DL Bumst 2 DL Bust 8
TG
LL Relay Zone DL Access Zone —————
DL Subffame
Zg
ko kH o k3 k45 s T AR L2323
[ | | | | |
A EE |- Forodd indexed RS, weefving raode in 4 v
HEE the odd waberd fare a _aE DL Bt 3
1%} gg - Forodd irdexed RS, tanstission toode DE |3 '3
82‘ fo welay taffe in the even murdered EE n%éﬁ
; ) b
e Eﬁ T = : |8 EE
= o 1 Ed
2 & ; - Foreven indexed RS, trarsnission mode 2 g = g F-LL Bust 4
@ 8.5 to mlay taffic in the odd meoberd - PLENE]
RS Eu® | fane E g UL Bub-frame
P 1
g EE. & |- Foreven indexced BS, recetving roods in E 'g Lo
"6_3*5% the even nurbered frare Bag 215 B.DL Bast 5
o A
B E & DL otess Zore forforthe et RS inhe g4
8o E :SI even numbered frawe and even-lop ]
g 2z o | sywteraorodd mrhered farae and odd - % R.DL Burst6
LR RS :
R-RTG TTG
DL Relay Zone DL Acecess Zoe ——————————wf
DL Subfiarme
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Eds5

1: ZF AF8AL kol Al 92 €938t7] 918 FI-RRM €285 33
2! Luw,P 27]8 9 [=022 A7

3: ¥HE

4: for m=1 to M

B AE nl] BS®F RS DL access zone A}

6: Al ml BS<F RS9 3 4 9 Azt A A

7! 2 (4)—(15) ol w2} BS®} RSeS| 7 H-ukd-3ho] AE d8 ol E
81 end

9: ddo]EH Pl u}g} FI-RRM € 18] F & o] &sto] 1Ay A&
100 1=1+1

11: Al =8 utility7} - | 8HA W I = Lo 7} 2 W 74| ¥HE

EH6

250.00%

200.00% 188 00%

150.00% -

100.00%

50.00% A

0.00% -
E400m H500m N 600m

Relay Station Position

085

09

085 +

0.8 +

075 -

H FRF1 m BS-ICSA
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Area Spectrum Emclency Gain

CDF

a0 %

a0 %

70 %

B0 %

S0 %

40 %

30%

20%

10 %

i i i
400 430 500 550
Relay Station Deployment Position (m)

——UserClass 1 (w.0. RS}
—E—User Class 2 (w.0. RS)
—&—User Class 3 (w.0. RS)

v User Class 1(1-hop UE, w. RS)
»0 User Class 2 (1-hop UE, w. RS) D A =
@ User Class 3 (1-hop UE, w. RS)
——User Class 2 (1-hop UE, w. RS)
-£x-User Class 3 (1-hop UE, w. RS)

a0 &00
User Received Data Rate (kbps)
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100 %

——UserClass 1(w.0. RS)
—&—User Class 2(w.0. RS) ;

0% —&—UserClass3(w.o.RS) | A -
-Userclass 1(1-hop UE, w.RS)
UserClass 2(1-hop UE, w.RS) |---
+& Userclass 3(1-hop UE, w. RS)
—57—User Class 2(2-hop UE, w. RS)
£ -User Class 3(2-hop UE, w.RS) [A ¢

80 %A

0 %A

B %

S0 %

CDF

40 %

a0 %

20 %

10 %

i |
400 500
User Received Data Rate (kbps)

a00

100% ‘ T T

—— User Class 1(w.0.RS)
gn 9| —F—UserClass 2 (wo.RS) ... - S,
—&—User Class 3 (w.0.RS)

80 %

-4 User Class 3 (1-hop UE, w. RS) ; :
70%|-| —F—User Class 2 (2hop UE,w.RS) | & 9@ © i . g L
- User Class 3 (2-hop UE, w. RS) : !

B0 %

CDF

i i I |
400 500 Bag i} a00
User Received Data Rate (kbps)
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