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(57) Abstract: The present invention provides a method
and an apparatus for feedback transmission in a wireless
communication system. A terminal receives downlink
control information from a base station and transmits to
the base station event-driven feedback information over a
first feedback channel. The downlink control information
includes information about a short-term tfeedback period
that corresponds to a short period of time for transmitting
feedback information and information about a long-term
feedback period that corresponds to a long period of time
for transmitting feedback information, and the event-driv-
en teedback information is transmitted on the basis of the
long-term feedback period.
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[0002]

[0003]

[0004]

IEEE(Institute of Electrical and Electronics Engineers) 802.16e 74 < 20071
ITU(International Telecommunication Union) 2+38} 2]
ITU-R(ITU-Radiocommunication Sector)®l| 4] IMT(International Mobile
Telecommunication)-20005 ¢ ¢+ oAl WA 24 © 2 'WMAN-OFDMA TDD'g}+=
o] 5 = A ¥ H n} 21T}, ITU-R-> IMT-2000 ©] 5-2] 2}A| ) 4G ©] 5 5 4]

T4 S 2 IMT-Advanced A| 2= 815 1] 3}31 21U}, IEEE 802.16 WG(Working
Group)< 20061 & IMT-Advanced A =¥ 9] 3} 514 © & 7] IEEE 802.16e2]
=7 (amendment) 742 24 8= A= 53 2 IEEE 802.16m 322 4] E 9]
FE AT 7] E 3Rl A & 5= 91520, IEEE 802.16m 7 A <> IEEE
802.16e 7+ A 2] =4 o] e= 27| o] A2 2} AR d IMT-Advanced 4| 2= 8-
Agk A olehe v o] AL 5 7] S-S WAl vk whebA, IEEE
802.16m 7124 < IEEE 802.16e 7 A °l] 7]WFSk Mobile WiMAX A] 2~ &l 2} 2]

3.8 (compatibility) < 4] 8} H 4] IMT-Advanced A =8-S 9| ¢k X W

LTAE WF BN AL 278 Ak

= >

A=g ki, tolg & AEd = Avh 3 F3Z(closed
of v =l Lok AE HEE WAdste] HlojH &
3Z (open loop) W22 T 2 KB o] I =wlof] 32 gk
tlo Bl & A& o= A o] v, v =u L T 52
i, AEE gk 7] X o] o] E e =
ATk ARk o 2 HAl T4l A Z=glel| A J 55T
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[0005]

[0006]

[0007]

[0008]

[0009]
[0010]
[0011]

[0012]

[0013]

[0014]

[0015]

ACK/NACK(Acknowledgemnt/Non-acknowledgement), &&= & 7] 8} A &

q]ﬂgﬁ_g_;d E-é‘_L’cﬂ—G]-/\ %1\ /\1—7 qutﬂﬂ ?Gy_%j

O

A Aol mhet sl 235 o) A% 4 glor, 5= o] FFol
el g U2 A Y= W] ) = gE) H] oA
A7) 27 Hmm Ay W B2 o]l E sl kAl sk wof k24w = o] wl
5 (event-driven) ¥ =W A H g FrH-E 4= 9it}

asdor o] WE $£132 chuu AR E AL 0}7] 2] 35} Ho“?ajo] L G-HE
2e o) 9ot
7l=2 A

B o] 7% FhAl b A B4 A dol A S m e A% iy 4R 2
A &3 ol
A H4E 5

A el QloA, 54

E
rioh
N
e
i
=
k)

714 = 2 ; =9
AEE = g2 572 @7 3= 5=7] (short-term feedback penod)oﬂ 3k
AHu 3l 7191 7] 9 =1 5= 7] (short-term feedback
period)°ll #gH JH & X VA7) ol HIE FIe vjmm R = ] AT
e F£715 7o R

)AL A A e A2 T A e g e Al A= A

A A A indicaton ] 13 4415w, A7) A1 58] 29 2| 4] 2ol 9] 3)
AR E AL S =0 A ) A2 A e v A2 7= A S
olalste] MG 5= At

71 AL A = A E A 2= ] 7] s e Er ek A= 7 Q)

G NRURE = R P s éo]% HEA = QT

A7) olME FE g =w g u = Al 3= 2y ol 59 EFS] (encoding type)
0% ol 8sho] 4] Al T = A A2 A 5 3

A FE7E g EE A E s Qe s qEE CQI(Channel Quality
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A Aol Mg 3}ar, 7] AH S FMT(Feedback Mini-Tile) 2] -5k o] W3 3} a1,
7] kG atel] s d AHE AGsE A TS 5 3

[0016]

[0017]

[0018]

[0019
(0020
(0021
(0022
[0023
(0024
[0025

[0026]
[0027]

[0028]

[0029]

7] EMT+= 2701 &] <5 'J W31} 6 7] /] OFDMA(Orthogonal Frequency
Division Multiple Access) 41'H =2 742 5= 9t}
U2 el SlolA, %%01 Al A7 S VA o 2R sk A

Aol GHE FAl8ka, Al F = Afd Jo = ojlE S v HH S
JNA| O T A O}J»#, ] ¥ += RF(Radio Frequency)l?—, 1 7] RFH-
AAE™ A7) FFH A A AR L G7] o HE FLE 3= AL &

Aol st P e RN S zt;a sl 3] b2 Aol At 3= )
;Gy_ﬂ ;q&: =z 7511—0 T7]°J 11;_}
A= 2 #7181 47 s

| 9=

FLe = A H = A7) G o) =71
9o 53}

O]l E 5 (event-driven) ¥ =W A H &5 G H2 0 & A5 4= Q).
= gad A1

E12 A A A 2R eI T

E2e g &2 A o s YEAT

=32 AT E A AL 7z A oE eI

% 4% PFBCHON A5 = ek 1 2h91 9] A o & pelic).

%= 5% PFBCHOll 9] =M w7} g ¥ = 445 vehll= &5 20
% 6+ SFBCHell 9] =1 w7} g ¥ = 345 vehll= &5 2o
Ere ) e R, gr] v = AR B olH E S 9= A1 o
A& A oot

582 AlRbE = A E g o] A A Al o]t

% 9% AlobE F = AG o] i oMl E 1 d =) g1 o] xlFe] 9o
o] o] .

5102 B g o] A7 A E = v A s B g BE ot

drgo] AAE 93 I

o] &}¢] 7]<2 CDMA(Code Division Multiple Access), FDMA (Frequency
Division Multiple Access), TDMA(Time Division Multiple Access),
OFDMA (Orthogonal Frequency Division Multiple Access), SC-FDMA(Single Carrier
Frequency Division Multiple Access) & 2 &> T} sk 41 41 Al 2=Hlof] Al&2
< 2t} CDMA+ UTRA(Universal Terrestrial Radio Access) CDMA20003 &2
4 7)< (radio technology) = -3 2 = ¢l t}. TDMA+ GSM(Global System for
Mobile communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data
Rates for GSM Evolution) 9} &2 H-41 7]« = -4 = 4= 9lt}. OFDMA T IEEE
802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) 3}
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[0030]

[0031]
[0032]

[0033]

[0034]

[0035]
[0036]

e 5 712 A9 4 v IBEE 802.16m=> IEEE 802.16e2] %1 ¢}, IEEE
802.16e°l 7]11HFgk A =Bl 9} 9] 3}9] & 24 (backward compatibility) S #l| & S+,
UTRA T UMTS(Universal Mobile Telecommunications System)2] o]t}
3GPP(3rd Generation Partnership Project) LTE(Long Term Evolution)--
E-UTRA(Evolved-UMTS Terrestrial Radio Access)& A& 3} E-UMTS(Evolved
UMTS) 2] 324, 3135 1o 5] OFDMAE A||-8-3}aL 3kt ol A
SC-FDMA = A|-8-3lt}. LTE-A(Advanced)¥= 3GPP LTE®] % 3}o]t},

g8 v gk A) 3171 918l IEEE 802.16m< $] 5+ = 7] % 84 vk & kg o
7152 Aol ofel A ety = - o}t

18 A EA AR S e,

A B2 A 28(10)8 A o] & 3F1ke] 7] X =(11; Base Station, BS)<
Zoksk), 7F ]Z]j?(ll)vo— EAT ¢4 o od(cﬂ WA 0 2 A o] &} @)(153’
15, 15¢)0l ol 5 21 A1) 2555 A ek ok, AL vhA] el ool (A e
$hH o2 Lo 4= Qlu}, ©E(12; User Equipment, UES- 31 ¥ A o] -5 4] &
7H4 4= 91 91 MS(Mobile Station), MT(Mobile Terminal), UT(User Terminal),
SS(Subscriber Station), 541 7] 7] (wireless device), PDA(Personal Digital Assistant),
A1 Eodl(wireless modem), o)) 7] 7] (handheld device) 5 U= S0 & BEH 4=
ATk 714 = (1) AWka o 2 whik(12) ) B4l 84 217 ¥ %] H (fixed station) S
3}, eNB(evolved-NodeB), BTS(Base Transceiver System), @ Al 2~
3 91 E(Access Point) & T &0 &2 52 5= 9

o shfo] Aol L5k, w@hito] <31 Ha]% A H] Al (serving cell)©] 2} gk,
A Al sl T4 A 2F Ak 71 A 5S AW 714 T (serving BS)©] 2F
Sto), A 54 Al ']l 2 Al 2] Al 2~ El (cellular system) O] L=, A W] Al of]
18l & Aol EA) gk}, A A Q1 sh= v A& <15 A (neighbor
cellyol gt gktt. Q15 Aol 3l &2 A0 =5 AlF sk 714 =& A
7] A= (neighbor BS)o] e} kvt AWl Al 2 Q13 Al TS 7] F 0%

A A o= At

o] 7)€z 3}k 1 (downlink) % += AF&F  (uplink)©ll } H AT
AWLH o 2 a}eFy = 7] A1)l A S(12)2 2] TS o] &b,
A A= 120 NAFAD) SR FAS /]U]?ﬂrlﬂ— S}k o A
ENT) = VA Q] DREo] 3, A7) = wi(12)2] AR 5= 9)
AeFR Aol A7 = wE(12)9] Aol al, AV = VA= (1) 9
AR 9

2% 24 %1%_4 o & HERITE

525 Fxshd, 979 32 8 9 (SF; Superframe)-- 973 3 &

u no
_I_4
a
|
jas

Superframe Header) 2} 471 2] 3 | <l (frame, FO, F1, F2, F3)& ?:L JT/}.
THIZH Y W ZF el dol= B Fdet ¢ vk Z e 9l 9
A7) 20mso] AL, ZF Z | Y o] A7) Smsel A O = o A]SFaL 3] oL, o] o
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[0037]

[0038]

[0039]

flo

ol th. grH 2|l o] Ao, g e 9 E%LE]—E gl ool =,
Lﬂbﬁ‘ﬂﬁﬂﬂ%]/] T oo HFsH A A EH S v el ol

T de] = A Y o9 (channel bandw1dth), CP(Cyclic Prefix)2]
FolA HABE
12 thgro] A By %1 (subframe, SFO, SF1, SF2, SF3, SF4, SF5,
SF6, SF7)= <o 3 ;j]— sk, 7+ )\1 H 3 aﬂ ol o Alsky] g W= {5]-6]:?53 AL 9 -5—]_04
AREE 4= Tt shuke] 4 HE | Q12 Al X & 9 (time domain)ol| A <2
OFDM (orthogonal frequency division multiplexing) 4! '# %+ OFDMA (Orthogonal
Frequency Division Multiple Access)< 3 ¢F3}3L, 53} < 9 (frequency
domain)ol| 4] 35-=2] -1k (subcarrier) & X 9150} OFDM 412 31uo] A
T-ZF(symbol period)S & 3}17] 93k A o2, U A4 A o w2} OFDMA
AH SC-FDMA A & & g os B3 o ok B2 L 5,6,7 5=
97121 OFDMA AW 2 7415 5 9101, o] o Alo] 3 hahw] 41252 ] gJo]
3E3HE = OFDMA 41 o] == Al ke #| eF=vh, A H g 9lol] 5y =
OFDMA 41812 = A9 U1, Cpe] Z1o]o] uhe} choyat A W45 4 )
X232 ) Qo] %35z OFDMA 41 9] %ol thek A 1152 2191 9] ek ype)e]
Aeojd 4= Q. o & B0, Bgl-1 1L YL 6 OFDMA A9, EFS-2
M B2 <12 7 OFDMA 418, BFYJ-3 A B3 #9125 OFDMA 418, B}9]-4
A B 292 9 OFDMA A2 L §kal= 2l o2 Aol <= Qlt). sf9]
I ERNES NES T S N
megle A T Bele) HTa Qe Fatek 4 ook 5, el Zelgl o
o 1232l e OFDMA 4119] |4 15 el shAvk, 22k

5 2 9leh. i, spe] Telo) ] #o] i shite] AL e91e] OFDMA
A e Jigr= A7) a9l ) vh A A 1T 9] ©] OFDMA 41 9] 7 <=9}

7 Ak

3 9| 9] of] & TDD(Time Division Duplex) %%} 5=+ FDD(Frequency Division
Duplex) Hc]-/_q o] %] ,9_9 2= o]q_ TDD Hl—/x] oﬂ )\1 d> )\1 H 3 gﬂ o] o] Eo] 6}
Faol| A A& T8 Al gl AeFE A AE e stk A AES 9l
AFEEITE. 5, TDD WA o] el ) o] A 1L Q)i A1k
X113 e Q) o B9 2 4 1T 9] 0 2 3 AT, FDD WA o) A 7}
A1 A 9l0] BAT A|7Ee] A ThE Faaol A 4%

sz A4S A9 AL ETh 5, FDD WA o] el U] e] Aol s e
3 ool 4] A A A Sl GG AN A 0 TR
PR RGNS A UL ok 0o A,
o) 0] 2 % 4]

SFH+= <= A| 2~ 8l 1} 2} 1] B (essential system parameter) % A] Z~E A1 7
A 1 (system configuration information)& & <= It} SFH+ 973 3229 U] A
WA A H Q) obel] 9]t 4= T} SFH= 7] A WA A B3 2| 9] o] npx]| 1t
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[0040]

[0041]
[0042]

571 9] OFDMA 41 & 2p#| & == QI v}, 77 ¥ 329 9] 3] U] = 14} SFH(P-SFH;
primary-SFH) % 22} SFH(S-SFH; secondary-SFH) = &2 <~ 31t} P-SFH9}
S-SFH ®l) 7% 22| 9l wir} <5 5= Qlvh. S-SFH 271 9] S48
T ZE el A g 5 AT} S-SFH=E %5 = 4 B S-SFH SP1, S-SFH
SP2, S-SFH SP32] 3711 €] A B3] 7] (sub-packet) ©. & 1}d = v}, ZF 4 B 7l &
M2 T F715 7HA AL #7114 02 <55 o vk S-SFH SP1, S-SFH SP2 %
S-SFH SP35 &3l A& 5= A1 T Q= A& & 5 9191, S-SFH SP19]
714 &2 F7) 2, S-SFH SP3°] 714 71 7] & A% 4= 91T} S-SFH SP1<
Yl E 9] A 2] % 91 (network re-entry)ol] ¥+ A W & X gk}, S-SFH SP2+ &7
Y E 9] A % <] (initial network entry) & U] E 9] = ¥ A (network discovery)©l| 3
QB G S-SFH SP3= U A 588 Al 28 J 15 ke,

&t1to] OFDMA 41 & = 9] kg5 S §halal, FFT =17 ¢l whet

g ako] 7 A f vk R A g o Sk o) vk, kit
g2 dolE AEE #8 voly FukE o}, v gk 57 (estimation) 2 ¢ g
2] F kg5, 71 M= (guard band) ! DC 7 2] o] & 5k 9 7lgl o] = 14
AT} OFDM 41 -& 54 3= 32} v] Bl = BW, Ny, 0, G 50| TH BW
E-4kel e o) & 2% (nominal channel bandwidth)©] T}, Nyeoi= (DC F-HEG31E
o) AL ¥ = ks e] 5ol th e AR <l ko, of sl Bl =
BW = Nyoo®F A §Hole] Fubs u} 2o o] 4 (spacing) R 7 & A1 A ZH(useful
symbol time)S AT} G CP A| 1 -+ & Al {H(useful time) 2] H]&-0] T},

o}#)] % 12 OFDMA I}-2}7] E] & v eldit),

f ool 4 g b g
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Channel bandwidth, BW(MHz) 5 7 8.75 10 20
Sampling factor, n 287125  |8/7 8/7 28/25  |28/25
Sampling frequency, F,(MHz) 5.6 8 10 11.2 224
FFT size, Ngrr 512 1024 1024 1024 2048
Subcarrier spacing, Af(kHz) 10.94 |7.81 9.77 10.94 |10.94
Useful symbol time, Ty(us) 914 128 102.4 914 914
G=1/8 Symbol time, T,(us) 102.857 |144 115.2  |102.857 [102.857

FDD |Number of 48 34 43 48 48

ODFMA symbols

per Sms frame

Idle time(us) 62.857 |104 46.40 [62.857 |62.857
TDD |Number of 47 33 42 47 47

ODFMA symbols

per Sms frame

TTG+RTG(us) 165.714 |248 161.6 |165.714 [165.714

G=1/16  |Symbol time, T,(us) 97.143 136 108.8  197.143 [97.143

FDD |Number of 51 36 45 51 51

ODFMA symbols

per Sms frame

Idle time(us) 45.71 104 104 45.71 |45.71
TDD |Number of 50 35 44 50 50

ODFMA symbols

per Sms frame

TTG+RTG(us) 142.853 |240 212.8 |142.853 |142.853

G=1/4 Symbol time, T,(us) 114.286 |160 128 114.286 (114.286

FDD |Number of 43 31 39 43 43

ODFMA symbols

per Sms frame

Idle time(us) 85.694 |40 8 85.694 |85.694
TDD |Number of 42 30 38 42 42

ODFMA symbols

per Sms frame

TTG+RTG(us) 199.98 200 136 199.98 [199.98
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Number of Guard |Left 40 80 80 80 160
subcarriers Right 39 79 79 79 159
Number of used subcarriers 433 865 865 865 1729
Number of PRU in type-1 subframe |24 48 48 48 96

[0043]  3E 19014, N N BLEF 2 = Foll A 71 242 20 7h2- 8] 71 2

[0044]
[0045]

[0046]

[0047]

[0048]

3}-9] (Smallest power of two greater than Ny.)©] 3L, M55 <12} F,
=floor(n-BW/8000)x80000] 7], F-1kE 57} 25| 0] %] Af=F/Npr©] 31, 58 A1 AJ7F
To=1/Afo] ™, CP A 7+ T,=G-T,°] 2L, OFDMA 418 A7+ T=T+T,0| ™, A&
Al ZFL Ty/Neer©] T,

L3> A A 72 A o & HETL

Zh e A A B 9l 47 B 11 o8] Fubar e o ® vl
U = 300l A A Bz Qo] 27 o] Sak<r 9hE] A (FPL, FP2) o2 v = A=
Al A o 2 7wy, B Q) U] b e A 9] 27T of o] A g = A
Htt Zb F ks 3 AL 4 HEE Q] Yol A ARE 715 g X Al OFDMA
Hol| A3 Hoj& 3}l &) A<l -4 (PRU; Physical Resource Unit) &2
ATk ek 7 3l 9HE] A 2 o £ SH(contiguous/localized) /5=
- AbE (distributed) PRUE 3£35S = Qv 2F o< 9bE| A 2 k4] a7
A A}--(FFR; Fractional Frequency Reuse)} -2 T & 548 9| 8lo] A8
AT L2 30| A2 S ubaE S E A (FP2)> 14 Al & B b A9
SheS W5 e Se'e FRbs S o v Sk,

PRUT A &3-S gk 712 =8 4 &9 =, Pse/l o] A &gk H-nkg3t 9}

HS XS}, Pse™ 18 9= AU} Nsym>

MBS EFY el upet AAE 7 At ol & Eo, sk AHEZH el 6
OFDMA 41 =+ v, PRU= 18 F-ikE 3 B 6 OFDMA A1 = A o= 5=
At} =2 A9 - (LRU; Logical Resource Unit)<>- 44 2 44 221
oS #7242l =y T e o)t

24 =2 A9 Y (DLRU; Distributed Logical Resource Unit)< 5= 3}

Chol il A1 E] o] & 7] $15te] AL§ 4 ATk DLRU Sh}e] 515 5E 4

> 0 2 30

It

O

H

1=
ell w4k kg ah 58 29tk 43 A DLRUE 738k A&
S = B dile)d S vt 43 E A DLRUE 241 3719 B 27
Hkgal 258 23S 5 vk Bl 2 6 kS 3 2 Nsym 7] ©] OFDMA
A geld 5 3l

A4 =2 A9 7 (CLRU; Contiguous Logical Resource Unit)< 5= 3}
A 2AlEH o] 55 2] #5ko] AFEE 4 vk CLRU=

A (localized) g A Woll A A&¢ FitFul 158 283k,
%24 2121 1A (CRU; Contiguous Resource Unit) W] 2] d]o]

0O
-
w
c
i
r2
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[0049]

[0050]
[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

Fukgul 2 FA WY, CRUS A7)+ PRUQ] A7]9F 2

ola, Aol 1 i 9 4185 A8 e 918 Aol Adel ol sl
A gt o) A9 7] Ew}mwi 2 9% vrd £7 A
NE0 AHS A AHeE 5 Ak o], Mgk Alo] AL FFE A Aol

A Haekg o Ao] A Lo Aa= = vk
Ale] A E L vhat 2 Al arelsto] Al 5 9
(1) Alo] Adol 3235 &= 559 BFY 2 F3h4= to] W A| ] (diversity) ©] 5&

A7) A& Al G B Gk g o2 BAHE S QT o &9], DLRUZE

67H/] OFDM A B A}l 6719 9l 4Els ukbul R 31@5]_5 Blo) o 37H

9]

=

= = .
381 aL, Tl e M) ] el P4 E o] Bael uu] rhelo]

O R FAkE gl o & Eol, Y2 (OFDM
A x FEE3H) = 6x6, 3x6, 2X6, 1x6, 6x3, 62, 6x1 5 0.2 A E = 9},
IEEE 802.16e2| (OFDM 4 & x F-Wk& 31 = 3x42] PUSC & 9] B} = 2 k=

Ao A g vy Ef A& E3sl= Ao 2] € o] FDM(frequency division
multiplexing) H2] © &2 t}F8}H thar 7FA g wf, vy Bl & (OFDM 4 & x
ks = 6x2, 6x1 5 o2 A E 5= vt vy g2 23 Ao
]H ankS a1 e o, ¥y B Y2 (OFDM /?:]% x F-0kS ) = 6x2, 3x6, 2%6, 1x6

o %l/‘q = ‘r‘ A ﬂ’

@ ] B AL Sishol Alo] AL FAIsHE OFDM 4] i
HAr o2 A Eojof s} o) & 5o, 350km/hE o] E 8 WS A 317
A Ao] AFE T4 5= OFDM Al 9] 521= 37]) o]} 7} 24 5}},

(3) Thke] A8k A A A 7F 9o, v ABg A e o))
Al M= Alo] AFES T4 3= OFDM A 29| 71 &5 f-2] 3}, whehA,
(2)9] a1 o] Tt (3)9] v el A5 A& A ¥ S 2l she] 4% OFDM
o) 427} A4 ¥ o] of G,

(4) 73| Y E 3] = (coherent detection)= ¢ 5lo] Ald =4 & ¢35 gL =
Ml ot A7 S i F g oo 02 31T WAbE ofo} Gk, mE AR
7&%8 A Z o] &5 A Y FA4S A% 5 do| | FukFao] A=l
ol & 7ok Wi ot} 3 Bl Fnkduto] ¥ - 2-® (power boosting) =
8}04 Aol 9] OFDM 41 & & 5t 8l o] 527 F e slojof A Bt A%

Ag o] sdatA FAE 5 A

Gﬂlqﬁl“EﬁgmmcmammawmmawbHﬂﬂﬂ RSN
FE/AE 2 B =4 3l (semi-orthogonal) T =/A| F A2 T4 ﬂ Ar)
2= 32 Y (spreading) 5] o] oF ¢+r},

”ﬁaﬂﬂﬂzwwfﬁﬁEﬁtwﬂ "] (FFBCH; Fast Feedback Channel)3}
HARQ ¥ = ) Y (HFBCH; HARQ Feedback Channel)S X 3+3}+= 3| =0 2] 4

40 =
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[0057]

[0058]

[0059]

[0060]

[0061]

AR Al ' (sounding channel), 2l 917 Al 'd (ranging channel), o] & 3% &
#)| Y (BRCH; Bandwidth Request Channel) &= 3-8 = It} ek A
Aol 2&}e] CQI MIMO ¥ =W ACK/NACK, 233 5 5 7]3} Al &
87 5o BHIEHEE 5 vk 9= A d 3 djef 2 o A Ee AL
A o] ehd i x| k2 A H |9l o] A5 6711 2] OFDMA 4ol &9 5= Qi

BEFGA A AL 7 AF o 2N SFEAE Tl AEY = ol FH A
Ao AuE Fo] e 5 Ak 7] shF P A Ao i BE g
t3he] H 2 = 7)) 2 E (broadcast) ¥ A L}, ﬁz,A Er%bﬂ o)) 3}

Mo é
o, 18 9
A

U 7 2~ E (unicast) A B 22 A5 4= ) %%k P-SFH %-+= S-SFH+=

HEEINAE ¥ &= 31 H A Alof Mg o, % 4 A MAP IE(Advanced-MAP

Information Element)x= U7/ 2E A 8] 2= Aojeo] 7| H @ A% Aeojd 4=t}
2] A-MAP IE % ¥ =1 ZHHAEﬂ%%EL—EﬁMl 913k v =)

GLI“)r(feedbau:k allocation) A-MAP IE7} T 2 d54d 4= Qlr}, 3j =) abgt
A-MAP IE°| o] 8] ebg H=+= Al = l= 9= 2 92 PFBCHS} SFBCHE
SESFE T W] 8k A WhE d(carrier) ol tdle] o] v] S kL wj =)
Ado] #4155 oS bk 2wkl dlstol Al g 9= Al o]
slr/l—g O_,_’ J?/H &;(H{g]_t—] jqzuu ;zﬂup_z}lax% og_gﬂxﬂg/\ ) T}

o1 S AMAPIES] 134 o] 455 711 29 5 2

7] 3] = 2= 7] (short-term feedback period)= I] = ;q B Ag 34 whet
A AR
g =) A E:: CQIL PMI(Precoding Matrix Indicator) 5= 33t <= o]t} ©7]
512200 710 1304 5071 10 A0k ol 2 S )k 3, 41
] =H 557 (long term feedback period)t= 3] =8 W 5 A5 W E}S}A] k=
A7) Bl A7t Ay = 7|2 Aod), 47 JEw AR = quie
Qo] 22 MIMO 7| =20] 1L 5.2 ¥ ghat 5 of v}, 4] 7)) 7)ol o] A
A7) S = AR 7 v 20 T vt} AGE ], q=0Y W F7] = PR =
AR e

Bk, 3| =) S A-MAP IEC]] 9] 84 MIMO 3] =4} 5. =(MFM; MIMO
Feedback Mode) ™ 3] =9 sz rllo] A4 4= 9lv}, MIMO ¥ =W R E = 7}
MIMO #1422 918H 4= It} 7|2 o) 7] =] A 1S ghaet ) MIMO ¥ =)
g uhdol] b SRar, @2 Ziof upe) v =) AW S s A v
MIMO ¥ =9 & = of] e} X5 = MIMO <5 R27F vay, v =) 9.
Ve PSB85 vu] AR E AEsk g = Zvll olul AE o] gl
ApE e 7m0 e £7 58 A A8 5 Yok 7= FA0L MIMO ) =)

Sl weh h2 ) Aol A Qlrh 2, MIMO 951 WS o] uhe} 3] =
A7) ke P o T oL A ) 247t 4 4
A

FFBCH+= CQI 2/%:+= MIMO A K 9] I =wl-g- 12 13} 9| A E 3] = 1)
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[0062]
[0063]

[0064]

A Y€ (PFBCH; Primary Fast Feedback Channel) % 22} #| ~E 3] = )] Y (SFBCH;
Secondary Fast Feedback Channel)®] 27}4] & 1}d 5= 1T} PFBCH= 4 W] %]
61 E 2] 412 2], < (wideband) CQI 2/5E= MIMO ¥] = W &
A &-ekt), SFBCH= WA 240 E 9] AW E =1 39 (narrowband) CQI
/W= MIMO 3] =198 A 330}, SFBCHE %2 I &5 AFS-3lo] U S B2
A H N EZE AT 4= it} PFBCHTE 91U 8l AL&314] &+

Al
1=-5138] ©] ¥ E (non-coherent) 7 %S A3}, SFBCH+ 3 =1-& AL-&3)
5] o] 21 E (coherent) 7152 A G} I 2E 9] E 0 AU ve] 49
ARl A A2tk s 2 E =) 2 d o] A7) = alaFH A Alo] Aol o] 3] A
olh S Qv 2B = g e F 4 02 sk 4 gk /)4 7l
ol gheahs 3 2B =) Al 9] J)gE st o8k 4 ek,
2% MIMO 9] =9 2271290 w)¢] 3= ] <) o o] .
Feedback |[FBCH |# Feedback Fields Description/Notes
Format reports
0M=1) [PFBC |2 Short |Subband CQI and STC (Joint encoding of CQI
H rate (rate=1 and 2) and STC rate with
PFBCH
PFBCH encoding Type 0
0(M=1) |[PFBC |2 Long [Subband index PFBCH encoding Type 1
H
1M=1) |SFBC |1 Subband index Subband index for 5, 10,
H Subband CQI or 20MHz
STC ratePFBCH indicator Support of STC rate 1 to
8
2(M=3) [SFBC |2 Short |Subband avg CQI Subband index for 5, 10,
H differential CQI or 20MHz
2(M=3) [SFBC |2 Long |Subband index Subband index for 5, 10,
H Wideband STC or 20MHz
ratePFBCH indicator
3(M=5) [SFBC |2 Short |Subband avg CQI Subband index for 5, 10,
H differential CQI or 20MHz
3(M=5) [SFBC |2 Long |Subband index Subband index for 5, 10,
H Wideband STC or 20MHz
ratePFBCH indicator

MIMO ¥ =¥ = 2= 7|53 MIMOZE A| Y3}, o] o< s =4 A1 7}
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[0065]

[0066]

[0067]

[0068]

AFAct, = gew Ju sk A 170, 37) = 5709 A 1= (3 200 A
M)oll A &7 ¥ 21 PFBCH %:+= SFBCHE Ea| A 54 4= v}, v = AW =
M=19] 74 $- PFBCHE %3] A%, M=3 4= 591 4 $-9ll == SFBCHE 53
ASErh @7] 9= AH 2 A8 e A HM = Ao CQIZE AFHH, 7]

e Au 2 AqEme old A ALy,

%2 4= PFBCHON A& ¥ &= A =L A o] A o & YEpdlth 271 9] A&
FukS skl 67 9] OFDMA A1 2 -4 ¥ = 3 A 9 =9 vy B (FMT;
Feedback Mini-Tile)°] A< 4= o}, ey 3 | = 2192 Ao =g
S LRUCN 3" = 7Y B #5rd o] A& 483k 4= o At
PFBCH< 370 2] #-2Fe FMTS E¢+st = Qi)

%2 5% PFBCHOll ¥ =M A1 7F g ¥ &= A4S YEh= B35 ot &
S50¢ 4] PFBCH ¥ o] &= (payload) 2 ©]-&3}o] PFBCH A & =2 A A gt}
PFBCH A ¥ %= v ¢] A4 ¥ PFBCH A A 2 gt o =R AeE 4= qlu),
WA S510014 7] A/ PFBCH A 2=7F W 221 a1 R v Ak =1
PFBCH 4 ¥ s(k]ol W3 ¥}, o]u] PFBCH Al ¥ 29 02 12, 12 -12 W4 4=
AT} ©A) §5200 A A7) AFFE J PFBCH A1 W s[k]+¥= FMT] -0k s} o]

g o,

¥ 32 PFBCHE 53 A5« = el =9] 2 oot} PFBCH+ & U

6H|ES] 3= YW F & 5 rh

|
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[0069]

[0070]

[0071]

PFBCH Feedback Content |Related MIMO  |Description/Notes
feedback mode

CQI 0,1,2,3,4,5,6,7 |1) Wideband CQI

2) Subband CQI for Best-1 subband
STC Rate Indicator 0,1,2,3
Subband index 2,3,5,6 Subband selection for best-1 subband
PMI 3,4,6,7 1) wideband PMI

2) subband PMI for best-1 subband
Event-driven Indicator N/A Indicate request to switch MIMO
(EDI) feedback mode between distributed
for request for switching and localized allocations
MFM
EDI for Bandwidth Request [N/A This is used to request Ul bandwidth.
Indicator 2 sequences (two services)
EDI for Frequency partition [N/A AMS informs ABS about the
selection (FPS) frequency partition index (for MIMO

feedback modes 0,1,4,7)
EDI for Buffer N/A Indicates occupancy status of HARQ
management soft buffer

PFBCHS] 2146 Q1o A 479] Q1519 efsjo] Aol 4= i), 9] =)
A-MAP IE(Feedback Allocation A-MAP IE)ol| A 74 2] ¥ MIMO 3] =1 W= (MFM;
MIMO Feedback Mode) 2 3| = szl o) -3 5] = Q151 EFY 0] }%

S}, 7k 151 EF) ol el =) 4 o v 5] = 6u] B ) ele) 2 ol
PFBCHZ 3|4 A44 2= 9]

o5 EFY) 0% CQL STCH W= oWl E == X A ZHEDI; Event-Driven
Indicator)®] H.31& 9] 3}o] AFE-E 5= v} 9159 B9 05 8 dF5+=
CQIT 8. CQIQ! MCS(Modulation and Coding Scheme) @2 & = gl T}, B8}
A5 Bl 08 Tl AEH = STCES 1 WA 4 F o] = 3l 5= 9l
=Y B 18 FY CQIZ S 4 T Best-1 A H M= 9] ole) 2 = EDI/]

Z 9alo] AFEE < vk el oY EFY] 2= PMI B2 9 38lo] A&

A=
Xl
ATk iH A FE=5 oAl E 2 (entry) 2] PMI2! C(N,M,Np,i)+= PEBCH ] 2] A] ¢ 2
ole 2 joll =g == v} ¢l 39 Bt 32 CQI H=x= EDI H.aLE §38lo] AE-4
Ak 137 BFY 3S B3] A E = CQIE MCS g e 4= Qv E3
A5 BFY) 38 Fol A& = STCE 129 = 3

%2 6 SFBCHol ¥ = Y 1 7} fi=g ¥ = A& L}E}LH—E E&5 o),
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[0072]

[0073]

[0074]

SFBCHY- PFBCH2} "} 2H71HA] & 37) €] H-2kH EMTS X938t} vHA) S600l 4]
SFBCH | 0] =7} TBCC 1 H U & 3 A9 I Hu}. o]u Ho] 2
Zlolel| upepr] s 4 o] debd ¢ vk ' Sl A ] A &
Al ol o) 3l 4] QPSK(Quadrature Phase Shift Keying) 'H 27} §~8) & o] H %
Ad o] A F ), @A S6200 A 7] WMz A H I FMTE do] 8 Fik1}o
g o,

¥ 4= SFBCHE 53] A5¥+= ﬂ = H—ﬂ 71"l = 9] 2l o o]t} SFBCHE 7
WA 240 EQ] v =m0 &
A K o] Zol= A g4 o Welel = ¢ 1‘/}

oo
i E

(1

SFBCH Feedback Content |Related MIMO  |Description/Notes
feedback mode

Subband CQI 2,3,5,6 Reporting of average and differential
CQI of selected subbands

Subband index 2,3,5,6 Indicating the selected subbands

Subband PMI 3,6 Precoding Matrix Indicator of one
subband for CL MIMO

Stream Indicator 5 It is needed for OL. Mu MIMO only
and used to indicate which spatial
stream to estimate CQI

STC Rate Indicator 2,3,5,6

PFBCH Indicator 2,3,5,6 One bit indicator used for indicating
the transmission of PFBCH in the next
SFBCH opportunity. In the
transmission of PFBCH, encoding
type O is used.

3t 42 FxsHd, SFBCHE 53l PFBCH A A] AH(PFBCH indicator) 7} 7 <& T},
H A A A} = -8 SFBCH # <& 7] 8] o)l A] PFBCH 3] =1 o] g Al 2145 =X
3=

32 A A8k P = o|t}, PFBCH #| A AH= 191 2.9 5= 91tk PEBCH #] A 442
Zkol 121 7 $-, SFBCH ¥ =l o] vh7] v =] 7] 2 Ay =4 47| 9=
712 B =H ol A flo) vhg v = A E 7] 8]0l A SFBCH ¥ =1 1) 2]

PFBCH ¥ = ﬂo] A9t} olw] PFBCHE %8 A= v=wll ol sy €<
< o] &35le] HEd 4=t} -3, PFBCH A A A= SFBCHE 53| W4 uj
LSB(Least Slgmflcant Bit) INEE 53] A54d 4= 9o, v ] 3=

AR &L = yl o] v =l I = (feedback field)] =4 o] = U
LSBH-E] &4 = vk
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W] W= Gk A% A S AT 9o A] o] Ml E 5 v
It ASE 5 Q= AR 7] 9= ok A% EE AR g7) v

g

[0083]

[0084]

AR 7} Ay = A4 9] vt o
ool A&k A gFom oM E F
SRR Al R A
2) SFBCHE &3l 6% += PFBCH #| A| A} 2] 3}o] PFBCH 4 2.2 oWl E
Fe e Ju7LAEE = vk o E S 9= F 7 A7) ¥ =)
F7] el Bt5=o] X**Q?*%ll%% PFBCH A A| 2} &} A] 7] 3] =) S=7] &
A 4= Qlth SFBCH A 0. = v =wlo] vr] v =l S£7] = 7] ¥ =)
F7] F o] = g}rte] ‘1‘7] Uk A4 ¥ = 739, PFBCH A A A= 7] 5] =)
N2 AEE 32 u), F 5% Aok 3= Ag b o) wle)} PFBCH A A A2
7] MEW F7) 2 AE8H7] §18 MIMO 3| =9 B =712 wjof 5=

o] o oo},

et

Bl o {N
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Feedback |[FBCH |# Feedback Fields Description/Notes
Format reports
0OM=1) |[PFBC |2 Short Subband CQI and Joint encoding of CQI

H STC rate (rate=1 and |and STC rate with
2) PFBCH
PFBCH encoding Type
0
0(M=1) |PFBC |2 Long Subband index PFBCH encoding Type
H 1
1M=1) |SFBC |2 Short Subband index Subband index for 5, 10,
H Subband CQI or 20MHz
STC rate Support of STC rate 1 to
8
1M=1) |SFBC |2 Long PFBCH indicator
H
2(M=3) [SFBC |2 Short Subband avg CQI Subband index for 5, 10,
H differential CQI or 20MHz
2(M=3) [SFBC |2 Long Subband index Subband index for 5, 10,
H Wideband STC or 20MHz
ratePFBCH indicator
3(M=5) |[SFBC |2 Short Subband avg CQI Subband index for 5, 10,
H differential CQI or 20MHz
3(M=5) |SFBC |2 Long Subband index Subband index for 5, 10,
H Wideband STC or 20MHz
ratePFBCH indicator

[0085] 3% 5¢l 9] 3} MIMO ¥ =W =7 20|w 9] =w) 12 =7} 1<) w] PFBCH
AN A7} 7] 9= F7) 2 dEE 4 vk THE MIMO 9] =) = o
)3 A = 0] 9} 7+o] PEBCH A A| A 7f A7) Il =m) 7|2 AdE w2 3
A

[0086] & 10> & &g o] Ao 7} F 5= 7| Ao W whde] B5 Lol

[0087] 7121 =7(800) 3= A 4] (810; processor), ™ *.2](820; memory) = RFH-(830;
Radio Frequency unit)S 3Z3}8H0}, 32 2 A4 A (810) A|QMH 715, 34 Z/E+
RS S E Sk}, SLA Q1 E Hjo] 22 MR E o] AlZ5 S 3 2 A A (810)0)] <3
TAE g ) W B (820)= ZE A A (810)e} A A of, T2 A A (810)F
TE317] 98k vhoket A w S A e ul REF(830)% 3 2414 (810)9) 1 A 5 o,
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[0088]

[0089]

[0090]

[0091]

@1§%%€%& L= pAlEhar, g =) s AAMAP [ES v e A58k
H900)-S 3 2 A4 (910), H 512 (920) H RFF-(930)2 330},
RF¥(930)+= L2 A A (910)2F A A o], M 252 A4 U
A7) 9] =W B AAMAP IES 7] %] 5 O 2 18] =180 o]l
ARE 7| Ao R ALt} 2 A 910)= Aetd 7] 5, ﬂ?ﬁ /=S
T} A QE Ho] i~ R E ] AFES ZEAA910)) 2§ T3E
Atk R A 910)5= A7) 3= sk AAMAP IES} A7) o] M E F 1
=) AR 2 28] ko), o 122](920)= 2 A A 910)9 A H o,
ZZAAO100F sk §sk ke AR E A5l
32 2 A4 (810, 910)-> ASIC(application-specific integrated circuit), T2 3| A1,
=8 &= 2/ glolE X FAE Zget 4= ) W 2E](820, 920)+
ROM(read-only memory), RAM(random access memory), = @i 5] ™| 22|, # & FJ
Fh=, A u A /= g2 A xS 9S4 9Ltk RFF(830, 930)
ANFE A7) g8k Mol 322 Fohsl = Qi) A Ao 7}
ATESO R 515353 o, ek 7| HE st V)5S el sk BE (A,
71 )2 TEE A ZES v 28820, 920)l A 74E AL, 3 2 A A (810,
910yl ¢f 3l 47 Jﬂ% = ). M 5.2 (820, 920) 3= A4 (810, 910) WH - EEt
QR0 NS = Qar, Z A vpFek ko2 L2 A A (810,910)9F A=

X

i H o2

g A AN Al =F oA, I E S A YA e B 0RA SA RS
71z 2 A E 5L YA 2 g & A E ] A o g E = A& ofu ],
oW WA= e vkl v dA e oA R B sl B 5 9l
g, G Abebd A ol LR YAl B o] wERA 0] #] 2k ar, vk w7}
R A A e st i 2 o] dAIZE B g e W Sel 4 S
P A A koL A Al = RS ol e = 3l Ao

FEdt Ao E vge FH o A &S st B Fd SEHlEe
WERR7] 93 2 7he st 23S 71 e g 8 7] & okl
e A A 7hd A thE 2ol 7he dhE 1A a0 3lE Aotk mheb A,
= gE olste] 539 ol Sohe e vk wAl, e HuAdE
Eogtta & Aot
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4T

[ 1] FA T A Al =w ol A hbel] o] & v =) A E
]

'L
2
o
s
>

7 A 7 O AE S eF A Alo] JHE —rd ot
A1 3= ) Ao 2 o] E S (event-driven) ¥ =9 A W=
A5 e A ek e 296,
A71 3t A Aol AR A= GRIFAFE = &S 579
7] 3] =1 5= 7] (short-term feedback period)®l] #3F A 1 o} u] =1l
AR 7 AsE = 71 57121 7] 3 =9 2= 7] (short-term feedback
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