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(57) Abstract: A method and an apparatus for reporting a channel state in a multi-carrier system are provided. User equipment re-
ceives an uplink grant including an uplink resource allocation and a channel quality indicator (CQI) request via one downlink car-
rier from among a plurality of downlink carriers. The user equipment reports CQIs for the plurality of downlink carriers via a plu-
rality of subframes in accordance with the CQI request.
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<> (multiple access) A =Bl o] T}, T A & A 2 H Q]
of| & = = CDMA(code division multiple access) 4] 2= &, FDMA(frequency division
multiple access) A] 228, TDMA (time division multiple access) A| Z=&l,
OFDMA (orthogonal frequency division multiple access) A] 2= %, SC-FDMA(single
carrier frequency division multiple access) A| Z=& 5-©] ¢l T},

o1 H]—?G o] k= /ﬂ E/\] /\] < El oﬂ 1 - /\st*ﬂ ﬂﬂ. o]_?sbfﬂ 37}/] q] g,—_'TL_ k=
el A9 e 2 shube] W vhcarrien TS 18] 83 ek, W vk
Z4) 31> (center frequency) @} ) &% 0 2 A o] H T}, th Hbg3) A ~E2
A O] E 0} 4L 0o EG iz Bro] g atE ARGk Aot

3GPP(3rd Generation Partnership Project) TS(Technical Specification)
2] o] Z(Release) 8= 7]HF S 2 3} LTE(long term evolution) T & &+ x}-Al| T
o] % 541 Fzot).

3GPP TS 36.211 V8.5.0 (2008-12) "Evolved Universal Terrestrial Radio Access
(E-UTRA); Physical Channels and Modulation (Release 8)"ll 7l A & n}-¢} 7+o],
LTEC A &2 2l 92 g|o] ¥ ]9 <] PDSCH(Physical Downlink Shared Channel) 2}
PUSCH(Physical Uplink Shared Channel) % #] ] #l] & ©1 PDCCH(Physical Downlink
Control Channel), PCFICH(Physical Control Format Indicator Channel),
PHICH(Physical Hybrid—ARQ Indicator Channel) 2 PUCCH(Physical Uplink Control
Channel) & U5 9~ 3}

3GPPLTE A ~® & {1.4, 3, 5,10, 15, 20}MHz %= 3}1}9] O ¥ %= }LH
HhE i wkS XY gk}, v RhEak A] 2812 40MHZz 9] A o o %5 A] 5}
%ﬂ1mMHwﬂdigj“*NW4m*4g}+g&ﬂ4?4 MHwﬂﬁﬁ,
15MHz ] 9] %, 5SMHz )] &} 3%-& 2t = 370 9] Wk 913 AF8-3f+= 3l o],
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%= 3+ 3GPP LTEY

A g A Auaelel ol o & ek,
% 4+ 3GPP LTEY %

=
N %27 2] CQIE K18k WL ek 32 50|},

= =

E12 AR A2 YEIT, S5 A Al 2 8(10)= A o] 1 gt
71 A =7 (11; Base Station, BS)< X 3Fgkt), 2F 7] 4] =1 (11)2> SA g 2] 2] 4
g (dvka o7 Aolglal ) (15a, 15b, 15¢)0l tlal] EA1 A B 22 A& gk,
AL v there] (A H ekal sh e 2 o] A = QT
Wk (12; User Equipment, UE)< 2L ¥ Ay o] 54 S 74 4= 9lom,

MS(mobile station), MT(mobile terminal), UT(user terminal), SS(subscriber station),

o

-1 7] 7] (wireless device), PDA(personal digital assistant), 541 X % (wireless
modem), ¥ 7] 7] (handheld device) & TF 2 £o] & 52 4= ]},

ZNA (1) AkE o 2 whik(12)3 B A18F= 314 ¥ %] (fixed station)=
3}, eNB(evolved-NodeB), BTS(Base Transceiver System), @ Al 2~
3Ll E(Access Point) 5 U2 8o & 52 4= Qi)

o] 3lol| A &}8F% . (downlink, DL)¥ 7] A ol A vk 2 o] B8 o] &)1
733 % . (uplink, UL)+= Tel A 7] A= 0 2 0] F A1 o n|ghr}, 313k g Lol A
157 71 A o7 9] At = oL, FAl7] &= dd o] A3 5= AT

7]

=]
Tl Rl
AeFg Ao HAEV] = v ARt = la, AV =
N
4

X

2

12 2= 3GPP LTEO A 541 2| 9] o] +2 8 ek}, o] = 3GPP TS 36.211
V8.5.0 (2008-12) "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical
Channels and Modulation (Release 8)"2] 643 3223k = Qlt}, F+-4 322 ¢ (radio
frame)< 0~92] A& =7} u| A%l 107)] &) A H.3Z 7] 9 (subframe) & & -4 ¥ a1,
o] A E T 279 SR (slon) o2 T-A] H ), 3fbe] A H ¢l
A& = v 48+ A {FS TT(transmission time interval)©] 2} 3}31, o & &
shube] M H Qo] o= ImsolaL, shuhe] 58] dol= 0.5ms A = T

o] S52 A 7E g Aol A 522] OFDM(orthogonal frequency division
multiplexing) 41 ¥ S 338k 4= 21t} OFDM 41 '8 & 3GPP LTE”} 3} & = ol A
OFDMA (orthogonal frequency division multiple access) & AF-&8F X2 =, A 7F
g ol A 3}t AH ST k(symbol period)S 37| Yk Aol Bape W T)F
A& Aoy WA o] Algks = A& of T} o] & E°], OFDM 41 H &
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SC-FDMA(single carrier frequency division multiple access) A 'H, 41 H 71
How B Qi

aute] 52 7 OFDM 4 & 38 418 of| Al 4] 0 = 7] <8}, CP(Cyleic
Prefix) ] 4 o]of u}e} s}1}9] &30l 35 = OFDM 4 9] == vl-d = U},
3GPP TS 36.211 V8.5.0 (2008-12)°l] & &}, W= CPoll A 1 A H3Z &7
OFDM & X313} a1, & (extended) CPOl A 1 A H X # A2 6 OFDM A&
SAER S
A}9] & = (resource block, RB)<> A9 &t ©@ 9| 2 3}1}o] &304 Ha72
U2 ETT ol & &9, shbe] £50] A7 ol M 7 OFDM A H &
Far, Al E5 & Faba ol A 12 Hukg & st A, g9
F 552 7x12711 9] A9 8 Ax(resource element, RE)S X918 = Q)

PSS(Primary Synchronization Signal)~- 3 & &3 (A H A A B g (19~
021 M E sz elye] AWA &3)3 1WA &3 (o] HA A Bzl e
51 Eazeehe] AMA &5%)2] A% OFDM 4 ol *dEd vt PSS+
OFDM 41 57| = &% 5718 47| 98l AF&-5 a1, =] 4] 4 ID(identity) 2k
A #%] of 21t} PSC(Primary Synchronization code)© PSSOl A}-8-% =
Al g 2=o]1H, 3GPP LTE+= 3711 2] PSC7} it} A Do) w2} 37 2] PSC = ol u+-&
PSS= A&t AHA &334 11HA &52] vFA| 9 OFDM 4 ZH7} ol +=
&3 PSCE AME-gHT

SSS(Secondary Synchronization Signal)<> A1 SSS¢} #|2 SSS& &gk}, A1
SSS9} A2 $SS+= PSS7F A% = OFDM A el <15 3k OFDM 4] 'H of] A]

A& Er) $SS+= Ll E715 7] Hall AF&H T SSS= PSS¢f vl =] A
IDE & 534 A8t} A1 SSS¢F A2 SSS+ A] = & SSC(Secondary
Synchronization Code)& A}-& 3}, Al1 SSS2} A2 SSS7F 242} 3171 o] F-ut5-3&
sEghetthar g w, o] 3191 271 9] SSC Al A 2= ZHzho] A1 8SS9) A2 SSSoll
A& T}

PBCH(Physical Broadcast Channel)<- A H & A B2 gl o] - A &2 obAl
4711 2] OFDM 41 ol A A5 H . PBCHE Wdo] 7| X| =13} 54l 8 =4
ApAQ Al 2~®l YH 2 Y 2n PBCHE 538 dSH = Al2" AnE
MIB(master information block) 2} $+t}, o] e} H] 1l 8}o], PDCCH(physical downlink
control channel)& 53| %% = A]2=®l A 1 Z SIB(system information block) 2}
Ela=g

3GPP TS 36.211 V8.5.0 (2008-12)°ll 7| A1 & nl-¢} o], LTEE 8419
d]o]E =9l PDSCH(Physical Downlink Shared Channel)$} PUSCH(Physical
Uplink Shared Channel) 1l Aoz d el PDCCH(Physical Downlink Control
Channel)¥} PUCCH(Physical Uplink Control Channel) 2. Yt} H8F, 318k =
Ao 2 d 2 PCFICH(Physical Control Format Indicator Channel)®} PHICH(Physical
Hybrid-ARQ Indicator Channel)©] $)
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PDCCHE § 3] A55 = Ao B E 3194 = A o] 4 ¥ (downlink control
information, DCT)2} 31 gt} DCIE PDSCH] #}¢l et (o] & 3laFy =1
T EZILE §hth, PUSCHE A4 et (o] & A FE A TN ES LR 3
o] o] UE 215Ul 7I'H UEE ) digh AdF 9] #lo] ed o] J3} 2/t
VolIP(Voice over Internet Protocol) 2] &4 8} & g8k 4= g},

%32 3GPPLTEN A AaFg = JusEg o] o of & el livh Ak =1
B AL e A A o] 41 E L} == PUCCH(Physical Uplink Control
Channel)7} 23 ¥ = A o] A A 3} AF&F= A ¢| o] & Y == PUSCH(Physical
Uplink Shared Channel)7} &+'3 5= t]o| 8 ¢ <] 02 = 5 AT}

ahute] ehibol] T3k PUCCHE A B3z g Q) of| A #9152 4 (pair) O 2
S dth AL ES ol 3= AYEZTES A1 £33 A2 &5 Mol A

M2 T2 B2iEaE 2A] ), me A B2 < Yol A PUCCHe g%

»

;

A B e = 40l T 4o 91 ehilE A7) gzl $ U
m kS 2HE AR 50) )9 LRl A A2 ThE Rk E A 5 982

1= 4% 3GPP LTE® A H]5=7] 4] (aperiodic) CQIE X 313}l WS el
BFLEo|Th 5714 CQIx= 71 A =] & ol mpe} vhdko] B 313k CQIC] AL,
F714 CQI= 71 A =r9] 8 glo] vg] AAH F7]0l Hils = CQIo|t.

7)1 A =& ghiitoll Al PDCCH 4 .5 CQI 2.7 (request) S X I tH(S110). 3GPP TS
36.212 V8.5.0 (2008-12)9] 5.3.3.1.1 Al 7| A ¥ v}9} 7o), CQI &% S PUSCH
2AEE S Yt AgE g W E DCI EW 0 Well E£eE = 1M E 9
A olt}, Y 3 1= DCIL W 0of] 3255 = HE9] & ooty

st 1

BT B
AFE A TG [PUSCHE A& A9 atg
CQI &4 CQIEA 92 E¥lAH

n WA A EZH A CQI LA B E gho] 1= A ¥, Tk nik WA
A B A, PUSCH 2 2 CQIE H .31} (S120). FDD(Frequency Division
Duplex)©l| A k=40|t}. PUSCH+ CQI &7 o] S35 Aafd o 2 WHE S E 4
AQE ol S, dde AR A A &9 CQI 8. & ol 447
FFE A A S o] &3fo] CQIE A& =L ol E ¢ - slalo] Bl
Jo] T},

% 5% PUSCH “ll A4 CQI #
L] )

>,\1

& YERTh &% 9] 7H2-d) OFDM 41 o]
& E = RS 7B 2 E oW 3 CQIxs vl E] F 9] SIakoll A

A ZF-9-4 (time-first) Y3 ¥ v}, HARQE 9] 3 ACK/NACK 41 & °1 'AN'%} Rl(rank
indicator) = ¢+7] PUSCH & 0. & <542 4= 9k

h=i O}},
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3GPP TS 36.213 V8.5.0 (2008-12)2] 7.2.1 Aol 7| A] ¥ n}2} o], CQI H.a1&
A3 v £9] 6714 = 5 37t BAl XX (reporting mode) = A1 W U
K31 2. == RRC # A Aol o] &l A4 H ),

hyA

PMI Feedback Type
No PMI Single PMI Multiple PMI
CQl Wideband CQI Mode 1-2
Feedback | gupband CQI(UE |[Mode 2-0 Mode 2-2
Type selected)
Subband Mode 3-0 Mode 3-1
CQI(Higher
Layer
configured)

9} o] =l = (wideband) CQI= A A thed ol o) &k CQI= Wa}aL,

A B0 E (subband) CQI= A U9 Z A o ol digt CQIE %?‘zv}

3GPP LTE° A 9] CQI X.a1¥= CQI &3 o] AEH]+=

¥ = dgE A ST R B = T gk A
fﬁ‘:}.

o] sl A, CQL= A Y A E & Y e = A 3£ 0]t} CQI= MCS(modulation and
coding) Hlo] 59| QY| 2= T % 7| % Ak, 7+ o]y A8 A7) &
vhFe A o= v o= Qlut BEg CQI~ g gEe] ol as
LB} & PMI(precoding matrix indicator) /5= =) 7 & Y- El] & Rl(rank
indicator)& U] 33+t 4212 QT

o] A| T} Wk 3} A| 2 ®lof] O3] 7] <23

3GPP LTE }\]_/:EHI,Q -5]_6]:?93 q]ﬂ_—z_ﬂ /\1—80]:1753 q]od;_o] Q_E 71] /Ké?gﬂl:—
A5-2 A8}, o) k2] 24 WSk (component carrier, CC)E % A gk},
)= 3GPP LTE= 7}7} sk =19} 49 =1 ) spo] 747} supe) @

A9 91510 214 A, s8] Hlo) %5} 49 9] vl el
7L ohe 7 $ol A A 915 = 28 ol vl e, of & Sof, 3GPP LTE
e D 2MH AL FIYL T S o
of afrfo] &4 HbFu vk Xl gk},

4 7d (bandwidth aggregation), W& 3} £ 4]
e 4] 22 W A 215 Aolt), AdER YA Z7he e
H-(throughput)= A| €1 8} 31, 34 9 RF(radio frequency) 2 A}2] Q] .2 Q1gh
0 ok AR, 7 E A sl el SRS 1Ae) Ad) BelE

AolEh. o2 S0}, 20MHy 1] %2 21 kg o} 9]
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~1

212 = o 2] Bl (granularity) A 570 2] @4 whEulrl g o) o) 100Mhze)
Ol %8 A 93 4= 9l Aol

AHEH QAL Ao Fuldr o Ao A o &2 o] ukbalE AJo]of A
o] Fo] 1= ¢1 5] (contiguous) 2= EH 4 7} 5] o] &4 Q1 ik 3}
Aol o] o] Fof x| = H] 21 %] (non-contiguous) 2= #H E 7] 5] 4 )
s} 2ok L gkl A H = v bS] i thEA AgE 5 ek
SFFE A kS ap G20} AR A kgt 27 S A 9k 4 -5 ol A A (symmetric)

3 &kar, 21 7 g2 4 95 1) 01 A A (asymmetric) 1 4d o] 2} AL gkl

WEaEe] A7)(E g9 Ey= A2 02 5 i) o 2 S, 70MHz
ﬂ%ﬂ«l T7d= A8l 5709 24 Wk vkEo] ARgdvkal ¢ w, SMHz carrier
(carrier #0) + 20MHz carrier (carrier #1) + 20MHz carrier (carrier #2) + 20MHz carrier
(carrier #3) + SMHz carrier (carrier #4)3} 7Xo] 4244 1= Q.

ol s}l A, th5 Wk I (multiple carrier) A Z~Flo] g} ¢+ ~HAED HA] S
o w sto] 0 W e A flehs A 2Ee T, b B
Al 22EHol| A o1 A E Y JA] H/E= H| ol AHAEZ A o] ALLH =
glom, mE A A A i g P4 o= Aok ALgE & gk,

%62 Us WhuE £93hs A ol & YEldY 4712 DL CC (DL CC #1, DL
CC #2, DL CC #3, DL CC #4)¢} 3711 2] UL CC (UL CC #1, UL CC #2, UL CC #3)7}
Ao, ccef Al Ajko] = A2 ofyH,

4711€] DL CC ¥ DL CC #1, DL CC #2+ #7438} o], o] 52 &4 (activated)
WkE3ke} 3131, DL CC #3, DL CC #4+= W] &4 8= o], o] 55 1] &4 (deactivated)
ik v} ekghet, %8k, 370 9] UL CC 5 UL CC #1, UL CC #2+= &4 nkgv}o] 51,
UL CC #3+> | &7 gk ufolu),
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[Fig. 1]
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[Fig. 2]
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[Fig. 3]
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[Fig. 5]
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[Fig. 7]
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[Fig. 9]
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