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=49~ A &9 IFFT(Inverse Fast Fourier Transform)7} <=8 ¥ &= W2 0 2
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[59] FA Al Al 'l A = ek A 2/ 31eFY A HARQ(hybrid automatic

repeat request)”’| X1 4= v}, =3k, ¥ A %] -§(link adaptation)S ¢ 3]
CQI(channel quality indicator) 7} AF-8-2 5= T},

[60] 1= 2% HARQ ACK(acknowledgement)/NACK (not-acknowledgement) = CQI
A3 vehdn,
[61] 228 FEe, 7| A oY o3 A v o] (DL data)E Al w2

A A ko] 7 1}3} F-of]l HARQ ACK/NACKS A58}, shaky 4 dlo] el &=
PDCCH(physical downlink control channel)®l| <] &}l %] A] ¥] &= PDSCH(physical
downlink shared channel) % & % <54 9= 91t} HARQ ACK/NACK <> 7]
sleke A dlolH & fmy el 483t ACKo] & a1, 7] 313k = dlo]H ¢
v 3 ol 43 8H NACKo] ¥t} 7] A 57 NACKo] =415, ACK?]
FRAHAY A A DS SlFrhA] 7] ke A Eﬂ O] & Al ES 4 .
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] vk E1=, HARQ ACK/NACK®] A& A4, A g AH 52 747
sk =1 dlol o] A% A Aol 471 S =1 dlol 8] Aol A8 Aol
e v g ek E o 918 4 Qi) o] & &9, FDD(frequency division duplex)

Al Z=E el A, PDSCH7} ¥l A B2 g Q)& &8ff =21 ¥, A7) PDSCHell o gt
HARQ ACK/NACK-> n+4H A] H.52 & 9] 1] PUCCH(physical uplink control

channel)E 38 A2 5 9

[63] W Sk A A Y A EE SA s, 714 /e Bl 574 28 CQIE
ZIA el Board = Ak, 7 A =2 CQLE o] &3k o} A =A== ol
ARE e 4= QT 7 X o2 T E N A = CQIE o &-8ko] 1 &l
A}-8 ¥ &= MCS(modulation and coding scheme)& 2 4 gt = Sl T}, CQIE ©] &3}
A A7 St o g, 7] A2 W Z 2 (modulation order) S 37 0] A
5% 8}-F(coding rate) S =] AFES =AU I AU CQIE o]-&35lo] Al d
)‘LEﬂﬂ £ O‘LT/} *’JF?_}Q H, 7| A2 WE A E W AY R e ES W
TESHET G Eo] vrol A, Al @ F&o] fhAE 4 QU
CQI—E A ﬂ]oﬂoﬂ ﬂ]?‘ﬂ A GE /s A g T AR gl oigh A
FEE 7 Ak 7 A S bkl Al CQIS] HE Al H ovE CQI A E&
e 2 S AR E A= 9
[64] w2 CQI ¢ ol I= PMI(precoding matrix indicator), RI(rank indicator) 5=
Z|A el Board = Qlvh PMI= =S oA A8 sefay slE o ol a s
A A8}, RI= 83+ A5 ¢ o] o] (useful transmission layer)2] 7l|5~& X A] ghf,

o] &}, CQIx= CQI 2] ol &= PMI, RI77}7<] 325k sl o] oh
[65] L33 A ASS YERdTh

H
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[66] E 38 FxsA, AeE A AG5S Y6l HA TE2 7145 9 2 SR(scheduling
request)= W It} SR whido] AFake] H o Zp9] &S 7] X =fol] 8.7 8=
Zo]t}k, SRS U9 £ @ % (bandwidth request) & 7.5 B3 <= 91T}, SRS H] o] E

[67]

[68]

[69]
[70]

[71]

[72]

[73]

[74]

[75]

e AT A o nske) Do)k Wirel 71T O AL dlolE
A538k7] = WA SRS S8 A A = A A=

ol Al SRe| A& Al Aol SR AE= A F 3

SRE 714 02 A 5 ek 714 %E Wiike] Al sRe) A 7]
‘r‘ Mﬂ’

7124 =2 SRef| UIgk S 7o 2 gy A I E(UL grant)E &
Y A 21 E = PDCCH A& A JHE =AY
5l A9l sheel] ol ek ANE EgETh e dabg dgHa FA 40
ol FFH A dlol B & HE g

Z

%2 2 39 veld Bl 7ho], vk HARQ ACK/NACK, CQI ! SR} ZH&
3 % A%

YA A AR E Foxd %
Ao re] F7 B A7) A 2H

A0l olell AR A2 b,

A Ao A Ak 5 o), AFske o
ol

wheh ek = glom, i ] 7w

I 4%= 3GPP LTEC A §-4 3 2 ¢l (radio frame) @] 7%= EFIT]
45 Fxshd, 4 ol 107] 9] A X3 ¢ 9] (subframe) O 5 A ] A1,
el R o) 279 L islon O TAET FA T ) £Fe

#OH-E] #197b4] &5 M7 if AR T, shufo] Musze9lo] 5 = vl

A7 = A|ZFS TTI(transmission time interval) 2} $Ft}h TTI= H| o] B A5S- ¢35
=AY d et e Ak o & Eo, shbe] A a9 o] o] 10mso] AL,
shute] Musze|Qlel Zlo]i= Imse] L, dhu}o] &3] 2ol &= 0.5ms U 4 9

4 g8l 2z o Ao Hrhapar, FA Telglo] Fahs i A el
G A ntale] F ok 5] S FE ksl WA 4 A

% 5% 3GPP LTECN A 3}ut9] aka] = &30l o 3k A9 Z1¢] = (resource
grid)E YEFH oAl olr

=58 HZSE, ek A £52 Al 7F 9 9 (time domain) ol 4] 5 2]
OFDM (orthogonal frequency division multiplexing) 4! 22 3Z$}+3)a1, =3}~
% < (frequency domain)l| 4] NUL 2}-2] 55 (resource block, RB)< 3 ¢t} OFDM
A2 3o A 7k symbol period)S 3£ 3 317] 918k A o]t} OFDM 4 &
OFDMA, SC-FDMA, = ¢]Z~E] ¥l SC-FDMA %=t NxSC-FDMA 5 9] < 4] <
afo] A8 4 9lvh. OFDM 41 & A 2=’ o]l uhe} SC-FDMA 41'#, OFDMA
A = Al 7Rl e 3 4 9.

[e]

AR =L S o ol 4 Hpe] Mkg ol w4 A L2
B AR N2 A M Y= YL A

3L
o) & <& (bandwidth)°l| & %Sk,
A9l 18] = Aol ZF 2 A (element)E A Q A (resource element)E} $FT}, A9
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[76]

[77]

[78]
[79]

[80]

[81]

[82]

[83]

T = e A8 A HE OJE“ 8 (pair) (k, H)°ll &3l #}H
01714, k(k=0.,...NULx12-1)3= F 915 o4 of 1)) Jiukg o Q1w o] 1
AJZE e Wl Ad Q1 e o]t

o] 714, site]l A E S A7F 9ol A 7 OFDM A, 35> & 9ol A 12
Tk u R A H = Ix12 AL 8 A F EEEkE AlS oA A o R V]S,
A ES W FukE ko] 4294 OFDM A o] 7= o] of] A ghx &= 21 oYt}

A E-Fo] L83l OFDM 4 'H o] < Ho= Bubdat o] o= v oFal A wg =
T AUtk olah, A EE AR Rl F b A o v gt F, AU E S|
vh2w, Fubg= 249l o] v 2t} OFDM 4} ¥ 9] == Alo] &8 3L ]3] X (cyclic
prefix, ©] 3} CP)2] Z oo w}e} WA= 4= )}, o] & &0, = (normal) CP2]
73$- OFDM A ¥ 2] 4=3= 70] 31, 87 ¥ (extended) CP2] 7 -%- OFDM 418 2] 5=
6°] T}

%= 59] 3GPP LTESI A 3}u}2] A&+
S50l ek A Y] = = A8E 5 AT

X2 6+ 3GPP LTEON A e} = 3z 9l o] 29 of & yEkdlth

E 62 23, ol A A B 2 27 2] 144 ©l(consecutive) & F =
Ebettl shake A M u st Q) o] Al &3] oFA F ol 3 0FDM A &+
A o] <4 < (control region)©] 3L, Y Z] OFDM 41 ' &2 d] o] B ¢ ¥ (data region)©]
.
el

= Z= o]
p=1 A .
, €(€:0,...,6)%

-
.

IAJ

Exo] gk A 2 = e A

M o

-

rﬂ 2 PM

o] E] ¢ 9ol = PDSCH7} & <= Itk PDSCH & . 2.+= 8k =

tlo] Bl 7} A& vt 3FaF g = o] Bl = TTI & ¢+ 59 = %<& A d (transport
channel)©! DL-SCH(downlink shared channel)E ¢ ¢+ d|o| g 5521
#<5-Z(transport block) D 5= AT}, 7] A oF ghbol A k9] obely B vk
telpE o) 3t FH A HolE & dET 5= Jlvk 3GPP LTE A, 7] X =5 &
o Al sfule] QFElL E= T FEIUE 38l 1 FTE 9] = (codeword) &
AES a4 Qar, v GEHUE TalA 2 IR EE HEE 5 vt =, 3GPP
LTENA =2 I =Y o7x] QA s e AW 8 dss= An
1] E (information bit)ol] 219 7 o] 4288 ¥ H 5.3} ¥ 1] E(coded bits)©] T}
FeErit HETE e 5 9l

A o] & & of] = PCFICH(physical control format indicator channel), PHICH(physical
HARQ indicator channel), PDCCH 2] Ao Al € o] gt 4= v},

PCFICH+= A H.32 8 ¢ Y] ol| 4] PDCCHE 2] %15l /\FQLH OFDM 41 'H 9]
Mol #gk A W2 L2 Ph(carry). @714, Alo] 9 % o] 3 OFDM 4 & X33k
AL o Al ol E3}lr}, PHICHE &3 = 4ol U] 3k HARQ ACK/NACKS
L&t}

A o] & o 2 E-<=2] CCE(control channel elements)E 2] § g0 & A © Ut}
sleFe A ARz oA CCE {3He -1+4 3l CCE®] ¥ 47} N(CCE)e} ¥
CCE= 04-E] N(CCE)-17}#] CCE ¢l ¥l =7} w] AR v}, CCEX:= H72 A8 Ah
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[84]

[85]
[86]

[87]

[88]

[89]

[90]

A

|
:

i (resource element group)©l] g Th AL 84 T F> AR AER
Ao Hd W3& Aostr] el A& Er), st AP e s aFS B
AL 242 A H . PDCCH 814 B2 W 914%] 21 CCE9

WH(aggregation) & S & & H k. Aloj g o Wl A ] PDCCH7} 54

30 o
i

PDCCH+= 3l H o 2AEH AW, daFd =
9] Ao 2
A B3z g 9] 1] PDCCH 2
g A Aloj g E VErh |
PDSCH 74 0.2 A% % = 314
= 72 3GPP LTE® A AF&Fs =1 A
© 78 Axsd, 4 L)

PUCCH7} et35 = A o] 9§ & 2} J5F =1 d] o] E] & 1} == PUSCH(physical

=i

5,

lo

by

2,

~

ol

ol

flo o

o
1
12
w I
Emlm
1o, MO ook

o
[
>,
[t
L[z
1o,
rlo
0%
o
o
[
2L
2
o
=
mlm
i
I
rir

LTE(Release 8)°l| A += @ Wk 3} £ (single carrier property)< -4 3 7] <&,
shufe] vt Al st E = ALY ESEL S oA g &g
@2 PUCCH®F PUSCHE Aol &% = It} LTE-A(Release 10)°l A +=
PUCCH<®} PUSCH®] ‘& A] #l<5(concurrent transmission)©] 212 ==l ]

o] whbe]] U] 3k PUCCHY= A H 3 g 9] of| A 291 &5 #(RB pair) & =
STl AL ES Aol 3l AYESES Al £330 A2 &5 ZHll A
A2 G Bkdu-E 21X 30 PUCCHO et d = A 55 Aol £81=
A5 5 o] ApA] 8= ik £ 5 7 Al (slot boundary) & 7| E 02 WA H U
=%, PUCCHY 29 AE5=2 &5 & (slot level) & &3 (hopping) el U}
0|3}, &% d Mo AP EF 58S 3 F7 (frequency hopping)©] & ¢t}
whito] ek A Alo] G HE Aol Wt A = ThE 9 X 9] FukrE E 5
AET o RA, F I tho] A E] o] Fo] Aoj A 4= Itk m> A H 9
el A PUCCH®N e A 55 9] =8 42l F314 99 945 e &=
A Q1 2o]t

PUSCH< %15 21 d ©1 UL-SCH(uplink shared channel)®l] %43 ¥l t}. PUCCH
Ao 7 A= Ak o Ao A 1ol = HARQ ACK/NACK, 833 =1 A1 g
JElE YE = CQL A& A 4 A & 230 SR 5ol 8l

PUCCH+= U EW8 A 9lst 4= it} &, PUCCH X1 9] A& F44 Wz
HE2] (modulation scheme)©l] W} B ol A2 U E N E 45 2=
A A HBE AES 4 AT ths 35 PUCCH o) w2 W vk
2 oqu gy v E =9 o & el

st 1
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[91]

[92]

[93]

[94]

[95]

[96]

PUCCH Modulation Number of bits per
format scheme subframe

1 N/A N/A

1a BPSK 1

1b QPSK 2

2 QPsSK 20

2a QPSK+BPSK 21

2b QPSK+QPSK 22

PUCCH ¥ 1 SR9| A&l A& 5% a1, PUCCH X 1a/1b= HARQ
ACK/NACK 2] Aol AF8% a1, PUCCH 3™ 2+ CQI9] A Fol AFE5 a1
PUCCH ¥ 2a/2b¥ CQI " HARQ ACK/NACK 2] A Zol AL-& %t}

o] o] o] A B 3 7 9] o]l 5] HARQ ACK/NACKO] ¥ 0 22 A& 5= 7 $-of &=
PUCCH X% 1a/1b5 A5 31, SRO| W5 0 % A5 ¥ = 74 -9l += PUCCH X
S A3t W2 HARQ ACK/NACK ! SRS & A H 3L g ol A FA] 9]

AE5e 4= At T4 4 A (positive) SR A5S ¢ 8] G- SREO 2 ety
PUCCH #}¢1S %3] HARQ ACK/NACK S A <5:3}aL, 54 %] 9l (negative) SR

S Qe A = @ES ACK/NACKE 0 & stid¥ PUCCH A9 53 HARQ
ACK/NACKS A3kt

ol

PUCCH o2 AE¥ = Al d i = {Fﬂ 33z Al 2= (cyclically shifted
sequence)E ©]-&% < AUTH £& FAZEH A Ji% 71 8- A 2= (base
sequence)E 54 CS ¥(cyclic shift amount) P o3 A ZEAA AT
Uk 54 CS ¥ 3 71 L E 219 2(CS index) ] /]3 AA Y Tk

/] A A 2=7F 71 A A 222 AREE 7 QY ol & , PN(pseudo-random)

]i/\ ZC(Zadoff-Ch Al A 2o} 728 A ok R }\]i/\i ] E A AR
ARE-8E 2 Qi) =, HIFH E § 8l A A ¥ = CAZAC(Constant Amplitude Zero

u)
7
Auto-Correlation) & A& = QU T}, Th& 82 & 7] A 229 of o],
T2 1

r{n)=e
o714, 1€ {0,1.,...29 = Y A] 219 2~ (root index), n= 2 A ol 4] AT 0<n<N-1,
N2 7|5 Al g 2~2] 4do]o|t}, i= A ID(identitifer), T4 Z 2| ] &5+ HE
ol ol &l sl = vk st A EFo] 12 FRkEaE L9hsktar o
S 122 & ¢k g2 YA] old 2o whe) U2 7] Al F 227} ol d),
N=12 o W], b(n) th 319} o] A o= & Ut
32

b4

N
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i b(0),...,b(11)
0 -4 1 3 3 3 3 1 1 3 1 -3 3
1 11 3 3 3 1 1 -3 -3 1 -3 3
2 11 3 3 3 1 -3 -3 1-3 141
3 -1 1 1 1 1 1 -3 -3 1 -3 3 -1
4 -1 3 1 4 1 1 -3 1 1 1 1 3
5 1 -3 3 1 41 1 1 -1 -1 3 -3 1
6 -1 3 3 3 -3 3 141 3 3 -3 1
7 -3 -1 -1 A 1 -3 3 -1 1 -3 3 1
8 1T 3 3 11 11 1 1 3 11
9 1T 31 3 3 1 -3 1 1 1 1 1
10 -4 31 1 1 -3 3 1 -3 -3 3 -1
11 3111 3 3 -3 1 3 1 3 3
12 13 113 1 1 1 -3 -3 -3 1
13 3 3 3 3 -3 1 1 3 1 -3 3 3
14 31 -1 -3 41 3 1 3 3 3 1 1
15 3 1 1 -3 -1 4 1 1 3 1 1 -3
16 1 3 1 4 1 3 3 3 -1 -1 3 -1
17 3 1 1 3 3 3 -3 -3 3 1 3 -1
18 3 3 1 1 -3 1 -3 -3-1-1 13
19 -4 3 1 3 1 1 1 3 -3 1 -3 -1
20 -4 3 1 1 1 1 3 11 1 -3 1
21 -4 31 1 3 -3 -3 -3 -3 1 -1 -3
22 1 1 -3 -3 -3 -3 1 3 -3 1 -3 3
23 1 17 -1 -3 -1 -3 1 41 1 3 -1 1
24 1 1 3 1 3 3 41 1 -1 -3 -3 1
25 1 -3 3 3 1 3 3 1 -3 -1 -1 3
26 1 3 3 3 3 3 1 -1 -1 3 1-3
27 3 1 3 1 -3 3 1 -1 1 3 -3 -3
28 -4 3 3 3 1 3 3 -3 3 3 141
29 3 331131 3 -3 3 141
[97] 1 E A B2 r(n)S S okl 3t o] 23 H T EA A L3l AT EH A H A
i(n, les)S A4 & 5= 9l
(98] Tk 2
j2nl 1
r(n,I.)=r(n) - exp(——), 0<7I_<N-1
N
[99] o] 71 A, Iest= CS Y& YERY = &3 F 32 E old 2 o]t} (0<Ies<N-1, Iest=
] _/[:)
[100] o] lol| A 7] Al H 2= 9] 1f*Q“(avaulable) =3} X E ol ~ = CS 7HA(CS
interval)ol] whe} 7] A A2 EE DS S (derive) A+= T FEE QYA E
ek}, o & Eof, 7] Al 2=9] dol7t 120] ,CS 7+ o] 10]8hd, 7]
NAB2e] 7HE 48 AT E Q2o F = 127 P B, 7| E A A A9
Z1o]7} 120] a1, CS 7+ o] 20]8}d, 7] & Ali*A 718 =3k L E olu) ~ 9
F o 69] FUh CS A2 XA 223X 8 = (delay spread)E 31830 A= 4=
A
[101] % 82 = CP9 4%, PUCCH X9 1/1a/1b Z59] o & e}, o] =
shifo] Austged ) A1 &2 A2 &34 SE AYE= 42 U
Zlolt}, A7IA =, AL EF Aol &3l AAEFE] Al 523 A2 S50 A
A Fub YA S A E= AR TS o, = 7004 A3k A
ol ApPdE2o L3 g E3d 4= qlr)
[102] T8 xR, Al £33 A2 &5 24227 OFDM A H S X sk, 7+

7)
Z 32| 70FDM A % 3 OFDM 4! ' of] = RS(reference 51gna1)7} A1) a1, v A
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[103]

[104]

[105]

[106]

[107]

[108]

4 OFDM 4ol = Al o] A W7} A -tk RS+ 7 &5 F1k9] 37119
¢1 %! 8} = (contiguous) OFDM 4l ' o] 2 &t} o] o]
AR = b 5 dom, Ao] A H o AR H = 4E 9
upet W E 7 9l

PUCCH 32" 1, la & 1b Zt7h2 3lut9] 354 A H (complex- Valued symbol)
d(0)= AFE3) 7] A 5h2 SRS T 2 1L E] 9] PUCCH ¥ 1 A9 &4 B
FEAREO 2 ¢k = T}, =, SR %150 & OOK(on-off keying) H & 1} 2] o]

A& %13} ek A, PUCCH 227 18 sk 3.4 41 d(0)9] gt 2+
Qo] o] B ALE ALEE = 9l o & £9], d(0)=12 AF&3 5= 2tk PUCCH
I laE ¢35 %i A1 d(0)= 1Y E 2] HARQ ACK/NACK A X7}
BPSK(Binary Phase Shift Keying) ¥ 2% o] A AJ ¥ = W 4 H oY}, PUCCH X W
1bE ¢35+ 54 AW d(0)= 2Y] E 2] HARQ ACK/NACK A X7} QPSK(Quadrature
Phase Shift Keying) ¥ 2% o] A4 ¥ += Wz A Ho|t} PUCCH E9 la+= 1
A== g HARQ ACK/NACK A H.& %]k sl o]31, PUCCH 3" 1bt 2

o

HE= 9 =of U)g HARQ ACK/NACK A H.E $]3 3l o]t}
‘43 1= Wz w2 o] whg} HARQ ACK/NACK A 1B 1| E 7} W15 ¥ 1= W =
W o & Lheluie.
E 3
Modulation scheme Information bit(s) d(0)
0 1
BPSK
1 -1
00 1
01 -j
QPSK
10 i
11 -1

PUCCH ¥ 1/1a/1b% 913k 54 438 d(0) 2 <3 A ZE W A2 1(n,les) S
o]-&3slo] R H Al A2 (modulated sequence) s(n)E A4 S}, Th- 254 1}
2ol 23t FZEH Al 2 r(nJes)oll A AH d0)E wEke] WERE A]E A
s(n)= A< = AT

e
T4 3

s(n) = d(0) r(n.1,)

w3 AZEY A A r(nles)? 3 AZE QAQd 9] [es+= T Y

A9 o 2 RE Al zato] 41 #) W (symbol level) = &3 2 = At} o] &}, 41
gﬂuﬂg} &3 2 E 9] tﬂ/\gl =32 CS ﬁ-"ﬂ(CS hopping)o]fﬂ‘ t}.CS &1 &
l

5}
A = A=
T 49

%1
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[109]

[110]

[111]

[112]

[113]

[114]

kA, =8 A2 E Q19 2 [est les(n, )= EAE = ATh CS 82 A 1
7+ (inter-cell interference)= ¥ % $}(randomization)A] 7] 7] ¢ &l A 54 314
FaE AT AV = Al E2Y X MEE 00| A2 £330 &%
M B = 15 831, 1es(0,0)=0, Tes(0,1)=1, Tes(0,5)=2, Tes(0,6)=3, Tes(1,0)=4,
Tes(1,1)=5, Ies(1,5)=6 % Ics(1,6)=75 3L L o1}, o] 1= oA o] E-3}&}u},

ot U8} 8- % (UE multiplexing capacity)< 5 71A1 71 7] Y&, Wzd Ald 2
s(n)<= Al Al P 225 o] &3l gilkd ¢ ) ©i thFsf ol e, v g
AHEFo| 534 o = v o)t

7| M =, shbe] &5 W o] Al A B A+ 4 OFDM 4l o)l i sf g4k
A<= (spreading factor) K=491 2 AJ A2 wk)Z 5 HE2H Al F 2 s
SPAA 7] = 212 10051 Utk SHAE A% K=ol 23 Al 25 wi(l) (losk= 430
Al 2 Qe 2 k= Al AJ A 2=0] @ 4 Qe 2 0<k<K-1) P T 329 242

A2 A3 5 9le,

%4
Orthogonal sequence index | [w(0),w(1),w(2),w(3)]
0 [F1 +1 +1 +1]
1 [+1 -1 +1 -]
2 [+1 -1 -1 +1]

ke Al 22 A B Q) U] PUCCHOY 335 <= A1 &5 4ol 9
st A F L7 A B ol g 5, 7] A Bz ]l 9] OFDM 41
A

d
IFFT7} 58 5] o Ao g xiol tdk A7+ A A&7} &3 W) o] 7] A =, IFFT
T8 Aol Al A| G 27 sl A vk, MR Al 2 s(nyoll o) §F IFFT <=38) $-9]]
A A A7 3| AR FUe Ay Ao A 4= Sl

B, B Al K=391 A0l AT 2 wigy(k) (lost= 2]l A 2~ Q1 2 k= Aol
Al 2= g4 Qldl 2 0<k<K-1)E b 359 2 A A 2E AT < At

3t5
Orthogonal sequence index | [w(0),w(1),w(2]]
0 11]

1 [1 eﬂﬂ/} ej47r/3]

2 [1 814”/3 ejZir/S]

A2 #2421 % (sounding reference signal, SRS)$} PUCCH ! 1/1a/1b©]
B QoA g Al A% = 45, PUCCH 9] +}2] OFDM

stube] 4
A1l o] & (puncturing) © T}, ol & &0, A B & 9] vl 4} OFDM 4 'H o]
FgE T AT o] A5, A7 B AL S50l A= Ao PRI 4
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[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

OFDM Al el A ar, 7] A EZH ] A2 &3l A= Al o] A H.7} 3 OFDM
Aol Ad ), mhebA, A1 &3l e A= Sk Al K=4%1 Z) L Al 227}
o] & a1, A|2 &5l Uls| A = T4t Al K=3%1 A ul A|E 227} o] &d T,

210l Al P2 o E 2 Josi= S A9l 0 REE] A]#FEle] S5 2 g
T At} ol3f, &5 HH e Al Al A 2 Q1Y 2 9] 578 Al Al 2 (08
remapping)©] 2} ¢hth. A al Al E 2 g g S - 29 W) S5 HE (ng)ell whek
FaE 4= A} ek, Al Al 2 9 2 Tost= Tos(ng) & EAE 5 U} A
A2 gL A A Y] AESE HEl FE g ATk
W2 A E 2 s(n)S AL A|F2=E o] &gk eik oo e 243954 = 9]

o], Mz Ald 2 sm)oll 54 dhepn g o) mpef 1 B j7f e

Qe 2 ofo 12, RSE §I 8k w3k | 2 E Qlg| o} A A A 2 Qe 20
3 Qg 3l
%9 34E CPY %, PUCCH ™ 1/1a/1b A% 9] o & el lith
A7NA =, A EF ol 38l A EFE0] Al £ A2 304 U
Fib S A 5= AXE T3 o, 7oA Ak Ax) 7o)
AYESS EE UEE F8E 5 vk
L 98 Fxed, All £33 A2 &5 72+ 6 OFDM A 'H & 2 gkslry, 7+
%= 52] 6 OFDM 4 ¥ % 2 OFDM A 'H ol &= RS7} A €] 51, Y4 2] 4 OFDM
Adof| = Ao] H H7F AT, o] & A 93, 89 XH CPol 7 5-9] o7}
a2 A8E g QU ik RSE w3 F 2 Ed A FEAE It 75 K=29]
A Al 2 wk)E el A A RSE AFE-S = Sl
Ak Al K=291 A 1l A8 22 wi (k) (Tos+= 2l A]F 2 old 2 k= Aol
Al 229 g 4 QEl 2 0<k<K-1)E Th 329 T2 A A28 AR <7 Qlth
%6
Orthogonal sequence index | [w(0),w(1)]
0 [ 1]
1 h-1]

2 N/A
], = CP, ¥4 CP2 49 X PUCCH X2 1/1/a/1b
fal], T AR F Qi Alo] Rt H G = FukE uh(HE =
A HE 913 53 2 E QY A [es Al A F 2 Q1 E] A Jos,
ol 3l A2 E Qd A Jes B Al AJH 2 QA ['os 7] E Q31U o &
54 CPoll A CS 1H4 0] 291 4 -, & 8} &5 v 23 A,

AR E 3 Ies9] 79+ 601 2L, Tos2] 7]+ 30| L2, 3l o] A B2

o
rif
%

just
=
©
My

[0

Pl
(o, ofy

iz o
N

2
il

it

2

L2 2
J
0.
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[124]

[125]

[126]

[127]

[128]

[129]

[130]

18711 ] wko] th5gld = v}, 12y, RSE At I'es9 77+ 6°] 31, T'os 9]
Mg 20| 2 st AYE= 127 9] widko] ths3ld 4= Qlvk. whab A,
S Sk & Alo] A W (part) B U= RS Lol o] 8 Al gk E v

% 102 2= CP9] 74 §-, PUCCH X9 2/2a/2b 7169 o] & UHERITh o] 7] 4] =,
ALDEE Aol &8 ALEFE0] All EE3} A2 SFoA FAT Fu4

A 2pH| el AR E FHEP 01}, 7oA AEE A} gho] APE=L
&3 A2 534 7 AUk

5105 Fxshd, 7 &350l 3= 7 OFDM 4 5 2 OFDM 4 ' o]
RS7F A a1, U %] 5 OFDM 41 ol &= CQIZ7F A =1 v}, o wf RSol] AR-&-1
APH o) A g YA = Eed = 9lon, CQIdl A& H = A O g
AA &= 2ol whet W E = ot

GhE CQIAE M Ed A Y 319 & Falsto] F-23td CQILH| EE BA g
oju|, &5 = (block code)7F AFEE 4= ). B 5 = 9] o & ¥ &= H
.= (Reed-Muller code) 3 2] 7} 21t} 3GPP LTEC A = (20, A) 55 Z =7}
ARgE T o] 7] A, A¥= CQIL A B H)E 2] Z7]o]t}. =, 3GPP LTEC| A += CQI
HAH nEe] Z7]d gaglo] &g 200 E 2] F581d CQI N E7} A4 H

U 5 (20, A) 55 =5 98k 13 7] A A] 2= (basis sequence) 2] o &

ebd .

-

.
-
.

3£ 7
i | Mip | My, [ Mip | My, | My | Mis | Mig | My | Mg | My | My | My, | Mig
0 1 1 0 0 0 0 0 0 0 0 1 1 0
1 1 1 1 0 0 0 0 0 0 1 1 1 0
2 1 0 0 1 0 0 1 0 1 1 1 1 1
3 1 0 1 1 0 0 0 0 1 0 1 1 1
4 1 1 1 1 0 0 0 1 0 0 1 1 1
5 1 1 0 0 1 0 1 1 1 0 1 1 1
6 1 0 1 0 1 0 1 0 1 1 1 1 1
7 1 0 0 1 1 0 0 1 1 0 1 1 1
8 1 1 0 1 1 0 0 1 0 1 1 1 1
9 1 0 1 1 1 0 1 0 0 1 1 1 1
10 1 0 1 0 0 1 1 1 0 1 1 1 1
11 1 1 1 0 0 1 1 0 1 0 1 1 1
12 1 0 0 1 0 1 0 1 1 1 1 1 1
13 1 1 0 1 0 1 0 1 0 1 1 1 1
14 1 0 0 0 1 1 0 1 0 0 1 0 1
15 1 1 0 0 1 1 1 1 0 1 1 0 1
16 1 1 1 0 1 1 1 0 0 1 0 1 1
17 1 0 0 1 1 1 0 0 1 0 0 1 1
18 1 1 0 1 1 1 1 1 0 0 0 0 0
19 1 0 0 0 0 1 1 0 0 0 0 0 0

A7NA, M 71 A4 Al 2201t (0<n<12, n< A7), 3319 CQIH E+= 13
714 Al 2252 414 4 3t(linear combination) 2. %= A A € T}, th 2 4282 &
B33t CQI P E b9 o 2 Ui th0<i<19, iE H).

e
ToF2] 4
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[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

A-1
— Y(a, " M,,) mod 2
71=0

71 A, ag,a,e,ans > CQL A K B E o] 31, AT CQI A K H|E 9] H7]o]thAE
LA <)

CQI A H N E &= 3l o] o] =g 2353 = Qlt o & £0], MCS&
AR sk CQI QY =25 A A8k CQIJJE,:IEHOHH A Zelsy 4o
ol d) 2 Z X|A] 8} PMI(precoding matrix indication) & =, 8 H & X|A] 8}

Rl(rank indication) 2= Zo] CQI A X H|Ed| a4 4= 9]
the Ei CQUAN W EJ} EgEE BE 0 4] Al uE 2719 9 o
LHERRITE,

3 8

Field Size(bit)

Wideband CQI 4

CQI QX PN E= 41 E =179 31 9 (wideband) CQI H =1HS 3+ 4= gt}
olu], CQI A X N E 2] I7] A 40|t} Fuo] CQI Tt WA vl djgt
CQI o] tﬂ Ear=1 x] ]zﬂ_q_
S FECQ AR MEZ 238hE 2= 2 A7) dro) nE H7]9 t&

of & LERRth
329
Size(bit)
Field 2 antennas 4 antennas
Rank = Rank = 2 | Rank = 1 | Rank > 1

Wideband CQI 4 4 4 4

Spatial differential CQI 0 3 0 3
Precoding matrix indication 2 1 4 4

CQI AN HE+ Ftl9 CQI E &, 37+ o] (spatial differential) CQI & =, PMI
A F Ee 4 vk 4k 2ko] CQI B == Al IEY=E gk A A ool
gk CQI I =0 A2 TEH =S HE AA ol digh CcQI )1 29 2fo] &
AJA| ey, 2y B E o] A7])3= 714 2] A& QHelve e B ol whal el
T ATt A E Eof, 71 A 5r0] 4 A F QFEILVE AFEStaL, AT Bk 2 89
CQIAH M E+=4 lEQ Fofe] cQI B =, 3u| E9 ¥k Afo]l cQIE = A
4N EQ] PMI =& E 83 A=11).
= CQI AN B E7} el 4= Y

o

}7] =0 | E H7]9 & ok

A
o
=]
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o & vjeEl T,
[140] 3% 10
Size(bit)
Field 4 antennas
2 antennas
Max 2 layers Max 4 layers
Rank indication 1 1 2

[141]

[142]

[143]

[144]

[145]

208 E 9] B33} d CQIH Ew Wik 54 2= 359 A X (UE-specific
scrambling sequence)®l| 2|3 == %gﬂﬂ OHES 2R EH MES 4T
T U200 E9] 2495 ¥ E= QPSKE 4 107 x4 =
d(0),...,d(9H= W3 A}, PUCCH £ 2a0ﬂ X1 19| E 2] HARQ ACK/NACK
AW 7FBPSK WEZ S 1719 Wz 41 d(10) 2.2 W33 ¥} PUCCH X9
2bol] A = 2°] E 2] HARQ ACK/NACK A W7} QPSK HEE E3f 179 WX
A d(10)o. 2 W= d ), =, PUCCH X9 2a0) A4 &= CQI ¥ 1H] E 2] HARQ
ACK/NACK A H.7} F Aol A% 31, PUCCH ¥ 2bol] A+ CQI & 20| E 9]
HARQ ACK/NACK A 1.7} g A ol] EH ). o] 7] A4, d(10)> RS A4 ]l
AbEE T d(10)2 ZF &5 W RS7F 21 2]+ 2 OFDM 41 ¥ 2 3}1}2] OFDM
Ao oGl Th thA] e, 7F &5 W] A7) skke] OFDM Aol A+
RSol = ) d(10)°ll we} ¢4 M Z(phase modulation)”} 58} ¥ v}, PUCCH X ™!
2a/2b% 52 'H CPol| Wk X = <= glt}. o] e} o], PUCCH ¥ 2a & 2b 2} 7} ol A,
17]]/] tﬂz NHLO_ RS xgzﬂoﬂ /\}Q_Qr/}

A A E d0),....d9)0 72 A B 2R AP E s AZEY A/ E -
r(nles)E 7o 2 WRH A FAE AT 3 A ZEY ]%Z: r(n,Ics) 2]
TS AZE QYA e A ZH A W EF HSmn) HEF WA
el 2ol whet depd ¢ Aok mhebA, 8 I ZE Q1Y 2 s Ics(ns,f)fé
39 F A A= AL EFY EF HE= 00|, AR 329 €53
%itLﬁ&ﬁkMWHHﬁ@%ﬂEW&QBMM&3M@®%
Ies(1,0)=5, Ies(1,2)=6, Ics(1,3)=7, Ics(1,4)=8 = Ics(1,6)=9%= F3L U o1}, o]+

o Alol] E-a}3l Tl RSt Alo] Ao LS 7| 2 A =25 A &%
AZEH A|F 25 o] 8T 5 Q)

——t

%

PUCCH 3! 2/2a/2b% PUCCH 3™ 1/1a/1b2} B¢ 23l Al 2= AFE-314
&

=112 g9 CcPe A9, PUCCH X" 2/2a/2b A <52] of & L}EFWI T,
A7NA =, A EF ol &3l A EF =] Al £ A2 304 TUgH
T & A4 ek AA H RSl o, 7oA ATk A o
AHEFTES 2 U2 F38E 7 A

T2 FxePd, Al £33 A2 &% 7HH 6 OFDM A 'E & 23)sht}, 7}
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[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

<52 6 OFDM 41" 5 1 OFDM 4 ¥ ol &= RS7}F 41 2] 31, 147 A] 5 OFDM
Aol = Ao 1o AT}, o] & A9 sk, I 109] W=E CPY| 4 -5-9f o 7}
T = A8

’F3k vk} o], - CP, ¥4 CP9] 7§ B PUCCH " 2/2/a/2b

A8, o GrrFF et Ao AR AEEE kS (EE

), Aol A HE Y3k 3k L E oldl X~ o5, RSE 918 3L A2 E
'es7F A Q). CS 7F4 0] 190 A5~ A o] A HE 93 Ies?] 7| U RSE
esi= 22 120] a1, ko] A B 5T 1270 9] whto] gFshE 4= it CS
1291 A9 Ao]AHE 3 1es? 7N 2 RSE Y& I'es+= 2H2F 60] a1,
i) AU E 5T 6719 ddo] thFshE 5 T

T 128 AHE AE ahi e A o & YElhd S5 Eo|t,

H 2 A9l 219 2 (resource index)E & 5 SH(S11). ©HE
A4 AU 2E 7o 2 AHE AP Th(S12). I VA o2 ARE
&S H(S13).

A Ego] el V) A 5 0 2 F Ao ZhAke] A H S HdEE 4 Q) o,
Zh ehdo] A2 U2 A S AME S, VA o2 2 ekl o] U g e
T Atk AR Ao AR, AFEAL v o] H|, of e] Alo] A B
Ao Ko} AF-& A} Hlo] B 7} th53l | AH 5ol & :

A% (resource)> AU E =, Tl o A A2 A ZE A A AL F Ao
st o) g ZEe ¢ ok AL EE5E H WL ASEH = Tk Al o]t

O

)

> o e
L

—f

o 0 3
b 1%, o ofy
O

e
]

=
o
il
b
BN
_O‘L
4,
&
o)
lo

=

Fur P A== Huol fgak= 4 2}

Aol AT AR G A= A7 AEE A G o s A 7] 7] 9 6
AHEEIE), A 9lo] F 9 Gl Az W A7 e AU E Fakahs A9
Fhe o] A2 W AIZE GO AR s 7] S 23k 0] A ZR T
o (F 54 Ao D A7k oo 7 9hakAl 717 919 Aba

Abl Qe 2= AW A G ol AFE = A S AP E S, Aol whet A

Qe ik ASIE A1, F o o] AU Az W A7 o] A
Al o Sk ol 42 Le 4 Tk AARH Au AN DR
AN 5L, 94 o] A2 Qe o o] AR A4 s, Al g
o] A2 Qe s A7 o] AR AN A, o] & Hol, 490
ASIEE W o ool U Eaehs 49, A9l 8 2k A9 S o
0 e g o] A2 9l e 2R e 5 gl

o)}, ok o Al A2 W/ Ak 4] A2 AV Al Az o3
oAt ARt Bae AUAES AAE sz AQs Al A da 4
Itk A2 2 3 gholl g & Ab) Hepel AAAES AR ARSI, A2
w0 A # 5 (correlation) & 7 T QAT

AR10] AR 2E TR AT, A9 Qo2 AL U AT LT -
Sk, Al A2 SlE 28 Ao 2 A 4 glek, o] o, A7 24
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Sl o AP a /= A7 o A 2ot

[154] A olZ, AlA 2 Q= A2 H3tol A A8d s A E A X]A]%Hﬁ
ATk Al 2 & ol &8k A F s ZH2h2 lbe] A 2 1Y 2ol Ao
o-sE 5 At

[155] Y dZ, A oldies 53 AXE S A A8kaL, Al 2 7] 2
A A28 A7) £38F AT E vk £33 A EA 7] o 24 AAE 5= 9t

[156]  ©l3loll A= Al GG A B 2e= A A F 5] H3tedA] Aee ko] 2w
Al z=o]al, Fitp A AP 2= 72 AE 8 S8 A ZE Sk 3%
AZEAZI o2 AAE 23 AT EY AP0l A2 gt} o] A9
A ZE A A A2 e 2 Aol A/ BB XA 8HE Al Al g2 Qld o] a1,
Fur g AP olu At 25 T E RS X A5k 23k ] T E olu) 9]
T UTH TRk, o] = o A B, AIZE o] Al B/ S G A FLE

[157]  PUCCH X~ 1/1a/1b9] 7%, AF12 (1) CS %, 2) # L Al E 2= 2 (3)

AQE=o] 2o m FAH XM ol = 3k S E Qld| 2, A5 Al H 2
Qle)z Bl A EFS A A &), o & Bof, &3 7] ZE Qld 9] J)57) 6,

A Al 2= Q1 E 22 9] 7|7} 3, X}OJ‘;%A M7k 3019, A4 8] F
54(=6x3x3)°|tt. 5470 o] A1 05-¥] 537k4] A4l Q1| =7F v A 4= S
5470 AH) 7 7h2 A 2= k2wl Al gt S 9l

[158]  PUCCH X" 2/2a/2b9] 745, A2 (1) CS &, 2) AL EF9] 302
TAETH A e 2= w3 A ZE Y 2 H A5 F8 A A g oﬂ%
50, w8 FZE 429 ATt 6, AR EF O ATl 201H, A9l ] F
12(=6x2)0|t}h. 1271 2] A& 05-E] 1174A] AL 19l 27} w4 A 4= i}, 127H
A9 2424 M 2 e w4 @ 4= 9l

r\r

[159] oo} o], Ahel QI 22 ig 8k 2 E Qe Bl A9l E50] A e
PUCCH %" 1/1a/1b9] 9ol = Ap9) ol AR EE] Al Al F 2 91 E) 2 o A]
At ol & B0, 41T 9] Well A PUCCHS 33 A& 4o
=] 4 el Fu ?‘ﬂoﬂ HAE el = A A8 22 me AFe] I H A2
ARE 5 AU

[160] %13 A AE e B o & YEd 350,

[161] =133 Fxshd, 71 A =2 ddol A 2kl 18 25 A E 3 rk(S21). T
A QU =5 7|WEO 2 A1 S A 2] g rh(S$22). Y VA F o AW S
A48 (23). 0] 9F 7o), 7] A e whako] A A}9] olu A=

T T
g A A O = (explicitly) &&= = ATE AR Q1 H 2= 9] A5 (higher layer)
Alzrd® ol o8] AAgE 4= Q). of| & &0, &8 75 (physical layer)2] 34
AL gy v ES EL Zkel] F-4 A9l A o] 3} = RRC(radio resource control)
ASd 4= A1}, o] A5, @hdo] AF3}+= 4 1 = SR, SPS(semi-persistent
scheduling) ACK/NACK, CQI ¥ 5= 31t}. SPS ACK/NACK-- WH4 4
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[162]
[163]

[164]

[165]

[166]

[167]

[168]

[169]

[170]

[171]

2AEH O R A 31dH A o] g o o3 HARQ ACK/NACKo|t}. A7)
2] 9 g|o]¥] 7} PDSCHE £33 A4= 7% A7) PDSCHo|| U235} =
PDCCH7| &4 8} 4] 22 <

E 14 AR AE i E o2 o & YEhd B E o).

E14E Fxshd, 71w el A shaF A dl o B 2 A E3rhS3).
W A 91H 5 E 85 deks3), o] ul, 441 A9 g 2 do] e
FAE A Aej A o] AFH el Ao R EH A8 vk BEe A
Qe 225 YNko 2 AN E A Frhs3d). B VA FoR Ju &
AEFT(S34). o] ok o], 7] A 52 wiel| Al A9l Qe g
oFA A 0 Z (implicitly) 2&] & 4= Qhth. o] A, vhuko] AEelE AR
& %] (dynamic) ACK/NACKY = 91t} 54 ACK/NACK2 & 4] i?ﬂ%?ﬂo ow
&9 st A o] E ol U] $k ACK/NACKO]t, & 4] %ﬂlé AR Y
PDSCHE %3} 5188 7 o] & A 43t wjulr} ehiko] A4 PD % = 3)

Mg A LHES Wi A E 3k slolH
= T § 4 ACKINACK 2165 § 8 Ahel 19 2~ ()& A48k
o o]t

s
o4 5

In=n(CCEY*N piecn
o] 714, n(CCE)x= PDSCHel t) & PDCCH A <50l AF&H AWM A CCE
Qe 220] 31, NWpyeent= SR¥H SPS ACK/NACKS 8l e = A9l <l d] 2 9]
o]tk NOpyeeut= RRC Al 53 22 9] Algoll o) 284 5 Ut
mhelA, 7] A 52 PDCCH #<5of] AF-8-% &= AW A CCE Q19 =8 243}
ACK/NACK &= 913k Ahel& 24 ¢ Qv
T 155 A old AE ynuto 7 Fl= AR 2w W
oA ot

il
s

T
-
.

'L
o
e
2
mlm
T
i
oY

E15E Fxehd, g2 A Y ag vt R 8k 2 E Y aE
AR, G FE A ZE QU AE Vo R $E A ZED A A2E
AAFTHS4A2). = AT ED A d A e JZEJY AR A2 23
AZE FUF 7R AEEE £ A ZEAF 2N AFE § ), vt
THAZEI AL R ARE T AEE /e Mxd A E LS
A FTHS43). T A A EAE ALY S P Arks4). AL eSS
A9l e 25 ke w2 AAE = vk g W Al EAE A

ojuf, eko] HEak= JH = CQIY 5 At

516 AL QlE g VINko 2 sk A AP W o] v o & YR

oA ol

~
T,
o
il
o N
El
>
L
[
O,
g,

it

Y,

ON

&
Y

%
o
o)
rlo
) it
riot
4 T
[

[

:

)

[

it
~

rE

lo
P~
SI
AN
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[172]

[173]

[174]

[175]

[176]

[177]

[178]

[179]

A f‘ﬁlﬂr(ssz) %%8 S HIEH /\]%i EUS A B =)
(@]

tE (&

fe ot > [o e (m

2 g T >
1
oo >

=4 u@% IS5, AL S L A wig
Q). gk ShabE A AsE A E o

SR, HARQ ACK/NACK %< <= 2t}

y N VN o}

o > N e A
=
f‘i
2
i)
o

T oox

o] A| T} Wk 31 (multiple carrier) A =& ol T al] 7] kv, v WbE 3}
N ZRe A Q17 2 Bl A Wy w91 A E e o] AL &
Ao sk Ul A (symmetric) 14 H+ H] Ul 2 (asymmetric) 43 o] =
Zlojvp Ab& = A, o} A WG u) of ek A vk u Ut A g
A5-& A A fdoletar skaL, 1 7 vE A 5-E Bl A A fAdoletar
St} b WS T E 2] A7)(F U9 E)= AR UE 5 ) ol & Eo, 70MHz

el A4S 98l 571 9] HbE 3l E o] A&t ar & W), SMHz carrier (carrier #0)
+ 20MHz carrier (carrier #1) + 20MHz carrier (carrier #2) + 20MHz carrier (carrier #3)
+ SMHz carrier (carrier #4)3} 7ro] A= =5 QT
U Wb s A] 226l 4 = TR T 4 o] AL 5 ek 2 ol 2,
Uz W53 Al ~'o| A 22 2~ F ¥ (clustered) SC-FDMA U3 4 & 12 o]
AFEE = A, ZE AN S s ik shol 88 5 9]
W45 4] 2906 4 NXSC-FDMA T 51 14 o] AR&-5] 3= 4 5, 7t &
shbe] kg afol o5 4+ ATk, Tk, o) of Al o] HH el W b W)
]/\Eﬂ oﬂ}q AFEE = U A& vkAl S A g sk 7
b3} Al = 'l of] A 9] 5535 ¥ 2~ (duplex) W4 ofl &=
%+ TDD(Time Division Duplex) %2 o] 2 1= 4= 3]
w178 O A A QA o] b ukd ) x| <o) A] &k
b5} ko] A (linking) 21 9] o & HHEFHTR
2178 Az, oh & A Wk uk o] =7k 20] a1, Aok
20]t}. A1 88k =1 WhE 3} (1st DL carrier) ™ A1 48 & =
Carrier)oﬂ AA ¥ a1, A2 8 A Wk 3H(2nd DL carrier) ™ A2 A A
< 3}(2nd UL carrier)®l] <1 A d v} 0}&‘—53 wh= ol ) gl Al o] A W=
o S e

oﬁ Al
o ¢ E
all
2
i
rir kv
ol

o_l

O

Bk atol] th gk Al o A Woll = 7] }% &= NkS ol U9k CQIL, 3] st A
52 B8 A5 H vlo] 8o ¥ HARQ ACK/NACK %-°] ¢

179 A WA e Aol ek ar, v ks vk A 2w ol A ok A
HbSato] =, AR A wE vk 5= o v B E 5 3l

5182 thw WhE v Al 2ol A A of Y B A E g o] o & LhERd
S ELolt},

5 18F sk, W Al AR Qe 2 B A2 2] QY A
95 THS110). SES 71 A 02 AL A Q1 E 2 E 7|k o ' Al
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[180]

[181]

[182]
[183]

[184]

[185]

2,

H(S120). T2 71X 5 0 2 A2 2] QY 2~ F TRk o =
FH(S130). A1 A 1e) 2= Al Ao} B AES 9§
2 A€ QL2 A2 A AR AES AT A

0
I
2=
ox m{m
[ )
il oy
22 ofr
ofy py

s

2

ofy

by
o,
-,
=
[>
o
L
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=

-

O,
<
[
S
A
2 N
>
D)
(o,
ro,
)
[
rir
2
Kol
o
o
H
=
ofy
&
=
=
r
Y,

0,

.

[\

12

> -
o I o

N

o]
shared A Wb ol g 219 5 Ak Al Ao} Al

o
mlm
offt
ob,
e
ofy
)
M
2
)
2
2
o
o

‘

jus
—

Mo 24 ¢
ofy o o |

e, o,
30
o
S
2
By
o,
ro
o)
>
o
2
o
By
o,
O,
@
[
uly
>

ki
4 24 M
;N
9
oX)
N o

X
v
4
o Jm @b 3

jus
—

e
)
0
30
o
o3
— 0
o
o
1l o

ox S o
o I =
iy
i
Y
o
rO
ic)

[>
i
i)
oft
r

Y
O_|_4
(

gand

O

4
1o
Oy o o

U ) B
Hodr e g dy

o % 2 k&
ox O,

E

flo

2,

)

g T g
Fo ﬂl\ﬂ
o
o
o,
(it
n
s
N
r_ig I
o
rir ol
:(u}L_',
o
<
o o
é

o

—_—

A
0o

8t} o) stoll A 4 5}
o}

o

F.E9] = (multiple codeword) A] =5 o]
af, B0 Ao A WE st e] Ao Al S 2 A E s H
59 AP HE Fol gt E A Y RE AF

2 o
2 o

-

> of
lo o
2
2
o,
e
i
_O‘L
g
L
=
EK
2
2
o,
e
it
<
o,
=
ol
A
(o]
2
o,
e

p=4
% A= Xﬂ
% S-(bundling)©] 2} &t} ) 3E Ao A W)l &= o) 3% CQIL t 32 ACK/NACK 5©]
AT} UI3% CQIx= 579 3} &Fe] A WkE3} A A o g 3lke] CQIY <= Ut
o| & =91, th3E CQI= 59 313 = vk 3to gt
CQIY &= AT} B, O 3E CQI= 5579 SI=f=of th&k 2H2He] CQlE<
&k shuhe] cQIYd 4= vt
3% ACK/NACK= 5579 3 g 4 W35 5
o 3l 31}k 2] HARQ ACK/NACK ! <= 1t} o & &
W&k 2 B8 A Z2he] ol 4l
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[Fig. 25]
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