wo 2011/090353 A2 I 10K 000 OO OO

a2 B P2 G 93lo FAE FAESY

10) SAFANE
WO 2011/090353 A2

(51

eay)
(22)
(25)
(26)
(30)

1

(72)
(73)

19) A AR 2| A LA 7+
ZAATS
43) A FNY
2011 7€ 28 2 (28.07.2011)
TAEHEF
HO4B 7/04 (2006.01) HO4B 7/26 (2006.01)
H04J 11/00 (2006.01)
ZTAESANE. PCT/KR2011/000480
SAESLY: 2011 19 24 ¢ (24.01.2011)
4999 B0
F7e]: =t
SHAAR.

61/297,430 20104 1€ 22 ¢ (22.01.2010) Us
10-2011-0006755 20113 1 € 24 & (24.01.2011) KR

2492 (US 2(E) AT ZE AA = thsle]): d
A AA 343 A (LG ELECTRONICS INC.)
[KR/KR]; A& 95 ET o] 9 =% 20, 150-721 Seoul
(KR).

a3 3

4y /&4 (Us ol 3sled) PSS (KO, Hyun
S00) [KR/KR]; A7 &= UUA| TdF A 15 5339
A AR A=A B A E, 431-080 Gyeonggi-do (KR). &
A& (CHUNG, Jae Hoon) [KR/KR]; 47| = ¢FkA] &
- SA 1 F 533 WA AAHA 55 AE, 431-080
Gyeonggi-do (KR). 4918 (IHM, Bin Chul) [KR/KR];
A= QFAl B 2 15 533 WA Az AR}
E3] 4l B, 431-080 Gyeonggi-do (KR). o] &Y (LEE,

74

62y

84)

Moon Il) [KR/KR]; 7
533 A AA A
(KR).

¢l 282 (KM,
T 1759 dgid o
138-861 Seoul (KR).

AR (A= EAVF G , 71
Tl g8 BEE 93519): AL, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ,
LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ARF (4] EAVE Rl 9, 7R BE S F
AU d89 BEE 93519): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), & A o} (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), -9 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

7 =

=
=

SGAA BUT ZA 1 E
A E | 431-080 Gyeonggi-do

1.

e @ mE 5
Al

(LS & AlE]

(54) Title: METHOD AND APPARATUS FOR PROVIDING DOWNLINK CONTROL INFORMATION IN AN MIMO WIRE-
LESS COMMUNICATION SYSTEM

(5428 B . ciEUEH

M EAL Al A

O
T

oA stetd 3 MOlYEE MB35t ¢ & &A

— — =
[Fig. 10] (57) Abstract: The present invention relates to a
" BB wireless communication system, and more
5 2 A% ) e E RS specifically to a method and apparatus for pro-
viding downlink control information in an
‘ ‘ MIMO wireless communication system. A
S0 sha g o]y 44 2AEHe s S ELLLITY 51030 method in which a user equipment receives a
— 1) o . 1 A aal —~— . . . . .
AR AR A% ¢ ¢ downlink signal from a base station in a wireless
‘ | communication system that supports downlink
MIMO transmission according to one embodi-
35k 3 ¢ o FRasl ol . . . .
S1020—— A plole % - SRR EE. | _qiep  ment of the present invention comprises: receiv-
2 Y\ B 3 ER S 1 B % o
Te- 54 e s 4 DE- 54 ARNEE 1 ; ; ; : :
: ing downlink control information that includes
| information indicative of the number of layers
b B4 2225 725 (N, 1=N=<8) where. one or two enabled code
H327 do|HT 5% [~—=81050 words of the downlink MIMO transmission are
paty S . . .
mapped; on the basis of the downlink control in-
‘ formation, receiving downlink data transmitted
over the respective N layers and a UE-specific
reference signal for each of the N layers; and de-
AA . Downlink transmission subject coding the downlink data on the basis of the
BB ... Downlink receiving subject UE-specific reference signals, wherein the infor-
§1010 ... Transmit downlink control information for scheduling the transmission of downlink data t. . d t. f th b f 1
$1020 ... Transmit downlink data and UE-specific reference signal mation .lll 1Cal IYG 0 e number o aye.rs cap
$1030 ... Receive downlink control information further include information on a code for identi-
S$1040 ... Receive downlink data and UE-specific reference signal . . .
51050 ... Decode downlink data on the basis of UE-specific reference signal fylllg the UE_SPGCIﬁC reference Slgnals'

(57) RFA:
(s = 2

Ey
=



WO 2011/090353 A2 I 0000 00O R O

Z:
—  TARAEILA glo] FASH B Hp £ ol
W 2 (172 48.2()

A %ﬂ Al z=dlo A &} A Al o] A H
0EdE 8 MIMO) A4S A gt F
e R ﬂMIMOX4 91 EE2 0
Al(indication) 3t = 4 2& E s s
Z

T AlzEle] s AeR Ho FAF R E OEdEH 7

= Wy A g o] o AAjdo] whE sk A

| Alzglel A dito] S} A 4S5 7 A7 o R HE Alste W

qQ’-‘z"](enabled) FEQErt ifHEH = golol e N, ISN<®)E * 5

AAHHE FAlste & st I Aloj A Kol 7] 2ste], N 7je #leo]of Z4zt 2 A s gy dol¥ B

N 7Re] Folo] Zztef o3t v -E A (UE-specific) F2A1 5.8 4182 T, 2 9B A Al e 7] %3519 0}‘*

HA HelHE Hxste dAE THE 5 don, delo o JieE AXstE FEE, %%-—E—@ FENTE Y
(identify)3}= ZEo] O3 AW E 0 z@%‘ 5 9o,

Z} e &
>



[1]

[2]

[3]

[4]

[5]

[6]

WO 2011/090353 PCT/KR2011/000480

X

o A
o

Z5H 3¢k A (Downlink) S 5 3]
2F8F F(Uplink)Z 53] 71X+ o7
= st uis dole 2 kg
o

2=

Jr.el L5 B g Lol whel

o >
:EI“ i
= U 1=}

o ¥ o
2L O i (o

S~
i
L

i)
-
oby ey o~

k= oofy
rir e

u.EL»

i jo A A
>~
;1;

ol
O
o9t
o,

H

Wt
=
i
o 5
° 0
oo

oo, =
e
N, 4

{2
N
o

ofy
:
ol

2
i
—\711
ol
i)
o
o
Y

ol

i)

re
=

-
PRI
:>|J—_",

o o

il (lo
ox
o fol

f

il

_OL

ot

?J.l i
F

oI
rlo
e RRURE

2] (Multiple Input Multiple Output;
: S BYHE= A7) 0l A 270
/\P%é}‘ﬂ s o5 ofE] o] HolE 2ERS

& = 71 & @k o= 7)o
O B2 A, HE tho] ] A E] (transmit diversity),
s §}(Spa’uaﬂ Multlplexmg) %= W 32 (Beamforming) 5 ©] AF-&-2 <

o{}J
A
)
l
NT

aFF = Zd<E ol MIMO 71 o] &5 += 4 -5-, st &Y = =4l FA (o &
7t SR A AES SR A 52

74 A

7122 3GPP LTE A| 2= ®lol| M = 3} 5

=
AR T:((:odeword)% ]%ﬂﬂ,ﬁﬂ] 4 719] gojol & F3k AE=, Ad YA 4
AE)yS A by, War 7[Hoe 2= ddd gojo] Wy AHuhs x| fleh
21t}. 71¥=2] 3GPP LTE /\]i%ii} MAE ATS AT = A= A28



WO 2011/090353 PCT/KR2011/000480
E]sle= Ao] =oHa o, 1 =2l o]F(dual) #lo]o] I, &)
A 8 AE, dE-54 FZ A S (UE-specific RS) 7] 1F T3 A8} MIMO =9
A 2% MIMO 7|2 A| (3= A o] ZghH )

[7]

[8]

[9]

[10]

r 1F
_O|L
o2t
o,
H
r>~1
ofy
1o,

713 & Al 22 MIMO 71 = o] &3}
al

78-5-0l, 71l A ol DCI T ol] 2 A o] g 1ol| o] s A<= e = 572

FAF S FL A S ZukEA 2] o}xl Sz A ZF A e eI gl

mheb A, Al 22 A 9] Sh R A MIMO K180l /1ol A st A Al e E

=ntEA S5lsr] flske] e XHOWE Alge 4 9= DCLER S

A 741 }L Aol &g w2 gl A, A2 8 S MIMO A&l
o

AT A Fov], AFahA e THE /%M HAE L obee] A A 2 2
whg o] 45HE 7)% Wokell A ke 44 & 7k Aol Al 3k o) 8l 4
1% o]k,

HA A2

el 3}
TUFHMIMO) AFS A Q38 FA41 41 Al 2"lo| A whto] ahekwl =

E VA5 QR HE palskE WS, A7) 38R A MIMO A5 17
2 7] ©] 2174 5} (enabled) T =9 =7} vl F F = #lo] o] o] 7)4R(N, 1<N<8)Z
(ndlcatlon)OF—‘ AR E Eeele= 31 H A OV@E_E T8k d AL 37

= Ao} A Bl 7] z=38fo], N 7 ¢f el o] o] Z42} Aol A A& H—t— 3l

! 7] N 7l 9] #lo]o] Zhz}ol| o gk -5 A (UE-specific) 3241 &
AR A7 G B A S 7] Z8te] A7) 818k A d)o)
AE X3 5 9lon, A7 glo]o] o Mg A Aok FH =,
& 2" (identify) 3} = FEof Ul st AWE v] X3S

mlm 14-1

o

t]

_VE

=
=

e e Wj

O

9

£l
s
3

$2 ox Mooy & O N PR > O
i
M2
A
o2
2.1_3
BN
s
fot

N FZ_OSL'ZHF fol

Al oflol] w2
|22 Bl A 7] A = 0]
&2l 17
° 7H$(N 1<N<8)%
} Al 3

5 ﬂ =
UE- specific)
o= 7]
Jololo] /|52
Rk

o,
N

18 S SR S ofol 2 e
%) AE5S X YPdl= F
NEE g A }L W, A s
=2 70 9] €43} H (enabled) =9 =) uf s 5] =

Z] Al (indication)8}+= g W& X ¢35} 31 ® A A o]
o]

i

v
all
~

ooy >
> o =

A

2

_|_4
o
—)
=<
o
_>i

TR
i)
ics ol
m
n B
E
<
9
N ool o ol

ol
o2t
o o o

é =
o%

S
G

7] stk A Aol G Kool 7] x38)o], N 7] 29] & o]
= o]

> o, o

fol

ﬂllm

2,

ofy T,

_O‘L

rlr
NI

)

i

b

rh

st

i

>2

0]

ﬁ

0%,

~

_O‘L

0%
> o,

N

o o=

i
o
2t
BT
>,

> fof

I_M__
at
2

1

S5 F2 AT E 2 ¥ (identify) o}—t—

2
)
ol
ol
o,
=
i
o
N
I

k



PCT/KR2011/000480

WO 2011/090353

3 4o oy M K il
Nexm aw=w _ i DT me e
LL.OXE] bﬂ.w‘uro7ﬁ,_|_d7 W Aty = K = Lf,ao,lxh‘lﬂ/ﬂ
s ~ X o o m) B° BK MoOXop) oo N =
M=o — &3 T . 0 X7 o] Hoge iy O —
=aliren W oo NS R — =y gy W 0 0 = N X T —
O e X iy B H = S~ oo o o O R = Py S
= — n T 1_xA(\LtLloﬂﬂ ]Jlj.olehv_:E ;oﬂxbtq
T X 0 o P ,dﬁLl;oﬂLLli_lvi o X KX X o Jl,lE
== o X = DA R N Y T35 0 — N ¥ 7aoEEEo
T T % P < oo ke B o B2
= = 0w < g N K rmE T N oWkt T T
R r g MR S AN Wl XET X gy AT
@A oAb 8T 00 Ty ANy g™ 5 YDy
%NHT%AL B 40 B oo ST B - BN ST ()
e N Aoy S e L S AN S
~ = ) g _ O E
gy LR N TaR Tl Vg DL B0 G 2§
TP haw b BNTET R o nr B PR e w2
R LT HBHN 2R e BT L S w B AT
e I MO N B I B oo 2T e
}LoEEiﬁ/NATE&UN%Es oo R mﬂﬁ%&uw © =
.HLT_ o X — i = Wi .HLT_ 1o 1r‘l_1>_A|ﬂ_H‘| qo‘ml,q
S E g g A e ™ e MR o K g K2 o) 2
I T L RCH N O S I B T o g B
mﬂ%%%%@rﬂ:ﬂ%xﬂxoyﬂ_bﬁmﬂ%ﬁgufim#%%@lmfrmﬂﬂu
ﬂéobtﬂ_olﬂ_olMOﬂ/ui%WeEAo“ﬁoﬂéoorﬂéobfm_/uo/w_ﬂﬁﬂm_gaxoqo
R R Eg R LT X LSV -G EERE
cmeEEwENs T ERUNT s s g R e 2y T T ME
P ST SEPEE LT EN Ny SRR 2T NP
T LR T 2 T g m g B AR QR RGN BTN
fawu ol asrgog s snbenTassnsfde]
wm@mag%%%ﬁ%s%%w&#&@%ﬁﬂﬂ~/Mdlﬂ;bﬁ@%wm
o o 1 o CE RN T om Moo X e X ™®T Nk
A N sno— o Al o 0 o NN =
AT REREE e p o2 ECTHTTRPT Ry g O
Hmﬂﬂ7MAMXEN|E%:Ethﬁmﬁx,mﬂﬂ%ﬂﬂ%%%%iﬂ%mﬁ%ﬂ
%ﬂmo%uu%ﬂ%morgﬁkL_mnﬁﬂmo%momomwaH_#O@N%L_@r%
o oo 0 ol m oW v nl e T R o] BV o B0 ] 10 R0 BN RPN DN U R R
T IR M B RO AR AT % RRN M E TR NS R R
= )

o} 2 71 9]

[e)
8

¥ =

kY

[e]

AR 1] EQETEL )9 Elofof o v
¥ =

1

T

of o

FEYrrk2 )9 golofd

=



PCT/KR2011/000480

shtol

S

=

l-

1% (subgroup) .= -
1)

1
HE=2 709 &

B

H

R LN

A1 2 7)<
Gl

S

AR ¢

= 9
371 g o] A A e
MIMO 7<&9] Qte L ZEF A A]

nl

]

A
2

WO 2011/090353

[16]

LN

A
oV
ToH
ool

it

e

3

fiie)

o,
o

1

o

a
1

5

k] 4]

9
T

o)
DA

9 %
& Lpehfi S ol o,

3

7 o

°©

3}
ol

o 48
g

L=
[€)

2 71¢] = (resource grid)

LHER 5L g Al A o] 1A 9F g

dlel F2E YER = ot
dlel F2E YER = ot

3L
3L

u

Fol 242 7141 2l 7]
S EERY

& A4 MIMO

of wp= A, Ao B 8 A, ©]F(dual) 2l ©] o]
HaAqH

3GPP LTE A] =&l o] A A}

SR ERY

S

8
o

T
[e]

T

1

=]
=

1
3

o
T:

~
T:

~1l

[19]

[22]

g
A

"o

_ ————

o] v =g ¢

]_

(e}
il

]
87 9

S

Z] o
S|

=

B 222N S (DMRS) H81S A

MIMO A& 20| A &) o]o] ¢}
3GPP LTE A 2~ ¥l o] A 2]

o

e
o

T

6
7

—

~
T:

~1l

[28]



WO 2011/090353 PCT/KR2011/000480

[32]

[33]

[34]

[35]

[36]

[37]

[38]

o

—_—

3l

>,
>,

2
i
lo
gas
2
ol
o
4
oX
o
b
i
&
A
oX,
= b

0 oX

o, b

N
-

o,
¥ fo ¢
o,
rlo
=3
bt
1o,
vy
~
2

r2
AU

g b 0 om
oo 2
A e il
oX T

= )

Ruf IS
2 X B

A
oN, ©
lo
A
il
g =l

By ox
i wi ko

S8

t

uly

A

o,

iy

o

m_ili_l FlO il

o, off ¥

i,
>,
>,
w
s
i)
Lo
&
e
fu !
—
o,

o =
=

T >
m

H
yly
A
o,

e
= of

L b

i e
ox, fn
-

rlo

>
> T
2 off riz &
2
by
o 2
e, S
S
uly
o,
i)
¥
O,
T
Ir
o > rlz
o
olo 2
=)
A FE
o, < 2
o oX,

Bl oo o
it of =% % (o wff
i i)

—_&,
4
50
o

o] AAo & 7] A 73 vk 1o glo
th A7 A, 7 A T R
T == (terminal node) =41 9] o1
o FIEH= AR AYH 5EAH &
= (upper node)l| 9] 3f 8] E 5= Q)
=, 7 A =& 288k U] Y E 9 A ==& (network nodes) & 0] 0] A =
HE AN ddito] T4l e Fallv = st e 242 7 A= B
1A= o] 2] o] T E HIER A B0 & #ad 5 &> A8 skt
'7] A] =+ (BS: Base Station)'= 3174 = (fixed station), Node B, eNode B(eNB), &4 Al| 2~
3 91 E(AP: Access Point) 52| £-o]of o8] A2 4= v}, =k, H Aol A
Z1A|arol e ol A = AHE el vl d o2 AREE 5= 9l $k,
=71 Relay Node(RN), Relay Station(RS) &2] -8-o]ol ]3] o) A< 4= A},
W5k © i (Terminal)'<- UE(User Equipment), MS(Mobile Station), MSS(Mobile
Subscriber Station), SS(Subscriber Station) 5 2] &0 = t 2] 4= ST}
gl Slol A stEFE A AE FA = ZA S == SAZNE A7
M A 2 (access) 31FH A5 AFol= A AU 4= Qo 34 A
= @ e SAVNE A 7E 71 A = 2 28E W& (backhaul) 8}
A = At} o]sto] Aol M = sl eFE A HAE FA| =A
LI A Al FAZA Yo R

rfe
1o, oF i,
>
R
2
R
rfe
o
o o
£,

)
(o
ofN
jaked
iy
i
_1>~l
1
il
oh‘ﬂ H'E
>,
o

£
1
o Loz

N
s
o oof o
Mmook

1

N

iy

=

T
A

o

H 2

wolo

o N

do X

P
>

-

o,

o

2
S

S

>,

uly

Mo
2L o >
ol
ol

N

r
yich
il

—_

Lo 2y SN
BonE o X

N2

o

Q

Hl

iy

2

i

oh.,

_OL

k1

O

o
—_>i"4
P
N
2,
N
—_>i"4
2
= 0ol
=
ot o
o
2
i oo
° rlo nft

Y
. ©
— O
ol
i)
1o
o X
of
=2
— A,
>
R
oo
ful

o

-

o
~

rir ok

nz,

Y
>

oy x

il T
Ol
Im
o
o |
2

it (o
>

&
)

32, oo

&

iz
ol
10 o
=

i)
i)
o,
o

)

+

S

4

PN ol

e

o=

-

f

>
uly
Y

¢ o
&
_OL
N

O

_OL
&
o
>
1o,
4
BN

o ¥e

do

5

5
ok
=
2
r>~1
_—>&I —_—
=2

M1 OHT o
B> X
4o g e
fol <> ox
il 0,
i rig
o of

>~
—|_‘ .
oo
ol
Kol
£
ok
o, O

o =

= °] IEEE 802 A| 2~ El, 3GPP A] 2~ H),
P LTE % LTE-A(LTE-Advanced)A] 2~® % 3GPP2 A =8l 5 4| o] It )1} of

e
o,
o
>,

Al

iy
s
AP
>,
[
juit)
iy
O,

W
2



WO 2011/090353 PCT/KR2011/000480
AN E2 EAEC a5 Uk F, 2 owge AN E F R
Wyl )% AbYe g eE meluy] e dEeA S wAE EE
PREL 7] BAE o8 S uE 5 Ak EmE, B EA M A s
Qi BE GolBe Y] HE BAC o8] Ay 5 v}

[39]

[40]
[41]

[42]

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) 53} £ T} Fgk 41 5 & A] 228lo]| AL8-H
< 2t} CDMA+ UTRA(Universal Terrestrial Radio Access) CDMA20003 &2
2 7] 42 (radio technology)= -3 2 <= 3t} 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)
T A FA V=2 7l E 9 Atk UTRA UMTS(Universal Mobile
Telecommunications System)2] ¥ 4]t} 3GPP(3rd Generation Partnership Project)
LTE(long term evolution)t E-UTRAE A}-8-3}+= E-UMTS(Evolved UMTS)2]
N2 4, 3 Ao A OFDMAE #8331 4} &% .| A SC-FDMAE
Z)| -8}, LTE-A(Advanced)+ 3GPP LTE2] %13}o]t}, WiMAX+ IEEE 802.16e
+24 (WirelessMAN-OFDMA Reference System) = -4 ¥ IEEE 802.16m
T2 (WirelessMAN-OFDMA Advanced system)©l| &] 3o Arg= 4= Qi)
1§ 8hA & 9 38le] o] 3lel| A= 3GPP LTE %< §] 52 Ay 3%k & g o]
7)%2 2 ARo] ool A gk = 31 o}

% 12 3GPP LTE A =Rl A AE-5] = -4 a9l o] 25 Ve &=
Eioltt, skbe] A T ele 10 e ArEg S Ealar, 5Ft o
AR Q& AL G Aol M 2 7 o] &3S et gl MHE S
&3l Al H2 2 <5 A1 7F{FA (Transmission Time Interval; TTD .. = A4 2] € T},
o & &°], stvhe] A HZ#H Y2 1mse] ol & 7H4 = a1, 3le] &5
0.5ms?] Aol & 7hd 5= vt shrte] S552 A3k G Holl A 54771 2] OFDM
A BES 733 4= Qlt) 3GPP LTE A 2 ¥ 318+ =10 4 OFDMA W4 &
3t 7] OFDM 4l -2 89| 4l 4 o](period) & W EFWITE. 319

ek oA SC-FDMA 4l & = 4l d ol = Astold == dvh
HZ(Resource Block; RB)-> A9l g W9 2 4], sl S350l A &H271 9
= PRbE kS 2gkettl 9 oF 28 A T o] 7R whA] oA A<l
coEbA, Bhue] el el 2ghE = A E QY A, sk
vy ol E3tE = &30 M, e ake] &3l 235 = OFDM
o e gt WA o v WA E 2 Qi)
2+ R A S ol A o] AR Z1Y] E(resource grid) S HHERU = e o] v

T O I o g oo 1
M Lok mp o

o 2o e 2

e



WO 2011/090353 PCT/KR2011/000480
alute] s} 21 25 AlKk ool 4] 7719 OFDM A %2 ¥5Ha) 3, o]
AR RE)E o2 o] A 12 78] HubE e E s Ao
A5 o] SUA, 2 0] o]o] AR AL o ol & Hel,

[43]

[44]

CP(Cyclic Prefix)2] 74 -$-¢l|
CP(extended-CP)2] 74 $-oI
A9 = el 24zke] 8

A B =2 12x7 A 8.4

i)
A0 BB E o] NoLo| A5 S L %

_oﬁ
L
1o,
>4
Pﬂi
3
~l
©)
iy
o
<
AN
HIFI m}u:
O mo
4
=
ol
L
>
o &
o3
i,

T —|~
rL
P>
L
2
Q
[
=
(@]
(¢]
&
a
B
a
( 2
esl
5&
3
kY
ol
o
<
1o

1ﬁ+&ﬂaﬂ. ol 59412

A& dj o ol w2t g A S5
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oA A WA &350 oF Fi-2] H i 3 7] 9] OFDM 4l -2 A o] A d o]
St ¥ = A o] Ao g Gt} v 2] OFDM 4l 55
%ﬂ 3} ¢k = -& A D (Physical Downlink Shared Chancel; PDSCH)©] &4 5 =
o] ¥ <ol 3| @&k}, 3GPP LTE A Z=§lof| A A}-8-4] = 3} 3F = = A o]
ZH dEo =, ol & 59, BT Al o] .l X] A] A A)| € (Physical Control Format
Indicator Channel; PCFICH), & 2] 3} gk & =1 A ©] Al & (Physical Downlink Control
Channel; PDCCH), & & HARQA*| A] A} 2| '€ (Physical Hybrid automatic repeat request
Indicator Channel; PHICH) 5-©] 21t} PCFICH+ A B3 €| <) 2] A W 4l OFDM
Ao A HEH L B Q) e Alo] Ad AFell AFE-¥ = OFDM 4l 9]
el gk AW = i?;; 5T}, PHICHE A ek A A5 2] 350 24 HARQ
ACK/NACK 4155 338tk PDCCHE & 3lo] A5 5 = Alo] 4uE
ek A o] A E(Downhnk Control Information; DCI)&} glt}.

DCI+= "Lﬂ‘—'ﬂﬂ Ee g Ea A ARE kel oo T
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1ol ol ek AR A WG A Ao] S Z et PDCCHE
3k %EL%’% A (DL-SCH) S Ahel 2 5 2 27,
$FH AT A E(UL-SCH) 2] A2l ghd A 1, o] o] F 2 A (PCH) 2] | o] .

E

o]
DL-SCH “49] A| =8l A1 PDSCH 0= A5 5= o546 DL(Random
Access Response) ™} 72 A9 A1 5 Al o] WAl #] 2] &} ?
o] A dkol] ti gk dE dE Alo] o] ME, dF dY Aol K,
VOIP(V01ce over IP)9] &4 8} 5& EZ3E <= ¢t} PDCCH+= 34 0]7¢]

23} = A o] A @ 2 A (Control Channel Element; CCE)2] Z3F 0 2 A5 ¥}

CCE< 741 2 9] Hjol 7|23 =Y o] EZE PDCCHE A& 3}~ 9 &
AR E = =y T g9 o]tk CCEE 719 A 4 1ol o] -§-ghkd.
PDCCH®| 313} 0]-& 7153 H| E 5= CCE®] 7<= 9} CCE°ll ¢]3f Al g4 =
Y HolE 1ho] A o ek AAETt 7] A 52wl Al dE ] =
DCI¢l webA] PDCCH 1S A A 8)aL, A o] A Wl 423+ o] 71 AH(Cyclic
Redundancy Check; CRC)E H-7}¢+0}. CRC PDCCH®E| A F-AF & 8- 59
el H-A W E 9] A A 21 2}(Radio Network Temporary Identifier; RNTI) &}
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gk A A2 vk~ H vk PDCCHYF &7 whdoll ulsk Zlo)d, whdko]
cell-RNTI(C-RNTI) 2} *H 27} CRCol| vh2=7d = 5= vt =, PDCCH7T # o] 7
w A 2] o] o) gk slo]H, # o] 7 %] A A} 2] 2}(Paging Indicator Identifier;
P-RNTI)7} CRCll n}227]E 4= It} PDCCH7|F Al 228 A W (Wt} 74 & o=,
Al =] G H B3 (SIB))ell th gk Ao, A28 Au A gl Al 2~' AW
RNTI(SI-RNTI) 7} CRCol| w27 = dvh, whde] Q1o 414 s 2jqlE 9
Aol gk S5l Ao &85 YER ] A E,

¢ ©] 3] &-RNTI(RA-RNTI)7} CRCel| #}2=7] = = It} =&, PDCCH7| w9
Abake] 3 A s ol ) gk %<5 7] ¥ 4| o (Transmit Power Control; TPC)
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13]-/\71 S g)\
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PDCCHE R U E G e 7 At} o] 7] 4, B E] P o] ehHo
PDCCHE 7—}7—}«1 U3y S A Eake Zﬂ% wavh A E Q] ol A S
PDCCH7} o tj el 9l&=A] ol 3k
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k=), o] & Bl = ﬂﬂ% (bhnd
decoding)o]fi} ?fh“/} Oﬂ*‘ =0, vk H 3=
tjul 227 3}o] CRC ol 2] 7} &5 %] o™ ohd-& 221 9 DCI—E— zZt =
PDCCH= A&3l= Ao|u}, v t}oka 24 o u}2 pPDCCHE £ 3}9]
AlZ1d g ¥ PDSCH Hlo| 8] A& A= A E 4 ot o] gh A
A AS Al d G S F3ko] WA 4 S 2 (semi-statically) X4 2 5 AT
A=A E AR EY A F2E Ve ot dekE A
MBI L Fak G Aol A Ao G} HlojH G o= -8d 5 Ut
Aol ool = A I Ao W2 Fotsli= &) a9 T A o] A € (Physical
Uplink Control Channel; PUCCH) o] ¢t} HlofEl A oll= AREA HlolE &
EEEte 2y dE AT rAd (Physu:al uplink shared channel; PUSCH)©]
vk g vk S-S A 517 YslA, skl w2 PUCCHS}
PUSCHE &*]dll A& 38hA] k=t shrte] wWidol i g PUCCH=
AEIZ oA Y E= }(RB palr)oﬂ ﬂu}gr/} 2 B2 o] L2351
ALDEFEL 2 &30 gldho] Aol g kS atE 244§k}, o] & PUCCHY
S = AAE 5T Fol &5 A A ?‘ﬂ—?—i%(frequency—h0pped)%‘?}i’
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Bl U2 0] 83 MIMO 78 & 24, A% tho] ¥ A] €] (transmit

?l_
diversity), & %} t}= 8}(Spatial Multiplexing) 5=+ % 3 " (Beamforming) & ©]

AE o] A E 712 o8] 7l el W& tHu-E &

AEgromM, A7 2o Adad o= H %;1015 ANE =) 52
f O] E1 75‘4-4.— TIL‘&] S} /* O]l—; X]—XJ.Q‘ 7}@1‘4_

W1 52 7 (Beamforming)<> o &] 7l o] &2 Qe Lpo| 242} bk o 7= X & 78}
A1 7] 2] 9241 SINR(Signal to Interference plus Noise Ratio)= &7} 7] 7] 9 3l
AL-8-5 31, A Wk4 6 2 FDD (Frequency Division Duplexing) A] 2= 5 o] 4]
St FE 8] Ado] HHA oY) wjitol] Ak W o] 52 7] HeM =
AE o] 2 AR dastee xS A838H7] ¢l A
A7) 2 5E e o] 3= (Feedback)S WS = T}

49, 30 e B wel ALE AL 8 T AL Al o g 3 8
g o= %“ﬂ-@ T At @d ARgAel] tEk 57k 158k SM(Spatial
Multiplexing) =+ SU- MIMO(Smgle User MIMO) = &€ 31, 3}1}9]

AHERH D) Ol Al 7] A 5 o] B me) ebeu €] g B Sek Al o) n,
MIMO A 9 o] &2 SHe| v ol v & g} F71sktt fﬁﬁq U ARl o
&%} t}=8} = SDMA(Spatial Divisional Multiple Access) ==
MU-MIMO(Multi-User MIMO) . 15 2] |, U= 2] AF-8-A}(eheh)oll Al 7] %] =5 2]
9] %Eﬂurﬂ/\* e R AR i % W Bk A ol o

MIMO 71H& AR&3F= 379l s Aol AE¥ = N7l tolE 2ERS
sirbe] A 5 £ o] &3l AF OFL w5 = 9] =(Single CodeWord,
SCW) "4 7 N 7] ¢] Hlo] 8] 2EH2 M(2]7]14, M = &4 NKt 27 o
Ahyle] Ad ol B9 o] @3he] AE et thE 519 = (Multiple
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CodeWord, MCW) W2l o] Qlt} o), Z+ xjd elzmy] 552 &%l
259 5 2 (Codeword) S A4 31 7t FE S £ % 940l o] 2] 4% 0)

FeHES AAE 5 9

714 2] MIMO A] 2-89& ﬂrz FEE(MCW) 220l 7] &38)o] A A d), A7)
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Us A== g A= ]oﬂ Hf 270 9] =Y =0T A FH = Slo]
&8t} o] &g MIMO dE& Sl A = FAaldo] o] &afe= HE B 51H
w2 of ) gk MCS(Modulatlon and Coding Scheme) g 1., <& ¥ = t]o| g 7}

A 22 Bl o] Bl Q1A A 5 ¥ = d] o] Bl QIA| o] T gk Al4f Tl o] B A]A]A}F2] (New
Data Indicator; NDI), A| <& 2] 744~ of ® A H I Z1 S A F38k= A Q1A of] o &
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2] T E A] B A (Redundancy Version; RV) A1 5] & Q 3}t

% 5% MIMO A& 728 =41 2otk MIMO 719 & A8k
/\]/\Eﬂoﬂ}q VRS ]_14_ ]/\L/] FEJEE ALt 42 9t} FEQ ==
FHAT o EH o AE E5l WS H ] o] s = F-%3ko] A g
&5 WL Ao 2 78] A= EF Ak Al "2 oA 2 o EA G

5 AR AE S e 1T
g ofof el wj=g = w, 7} 7 ]Oibiﬂﬂ
A4 ey sldy 33| 4 2
Jelel 7 beliby A% Nz%ﬁﬁﬂ%&iﬂﬂﬂﬂ
17h-5}5 2191 220] w5 v, o] 5 OFDM 218 4141718 714 7
U= Bl S 5 vk
A% 2% o) SLESE W ool dlate] 4
<5 &-Z(Transport Block; TB)< %15 &5 U =
block to codeword mapping rule)®l] 2] &l - 71| 2] o vl (mapping) ¥ t}. 2
el AE E5o] €4 815 = (enabled) 7 F-ol = Pﬂ% B2 == A9
=W Z(TB to CW swap flag)oll We} S5 53 =9 =9 ujg o] A &2 vl
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[Table 1]

TB to CK swap flag value CF 0 (enabled) C¥ 1 (enabled)
0 B 1 B 2
1 TB 2 TB 1
%2
[Table 2]
1B 1 8B 2 W 0 (enabled) CW 1 (disabled)
enabled disabled TB 1 -
disabled enabled TB 2 -

F 122719 A 55 o] B &4 5} (enabled) 4 -] 31, 3% 2= 2 79
AE 55 F o= g7t &4 8kH a1 v-2 sl 1) 84 8} ¥ (disabled) 73 ¢
G AE 8% o mEA s v 2 o] el % e,

A7) 720 A AE BFo] nEA s = A2 AE 559 A7]171H0 B S
st AE B39 A7]7F0%] A Foll =, Al G E52 ZE o
ol =g = A] ¥
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[62] nhel, vl ot S o] &5l 255 Wb A, sl mE =
sfikel gololel mrul 2 visg o] A% Ak, selul, T obeuhE o] &3ke]
N3 E AFste 4 Fd= 2= = O go]o] vl (codeword-to-layer mapping)
TH e A% ol et o 30 4% 28 5 9
[63] 3% 3
[Table 3]
Number of layers Number of code Codeword-to-flayer mapping
words
=01 M -1
1 1 MH=dVi) MGy =M,
FPH=d0)
layer ) 1)
2 2 ) M sy?fb M\(ygilb waymb
M@y =d" (i)
0 ey o (DY ne
) =477 20 aycr (0
2 1 X“)(i) — d([)) (2i+1) ﬂymb Miymb /2
iy =dY )
layer _ 30(0) _ (1)
3 2 x(l) = d('l)(zl-) Msymb Msymb symb /2
P =dV2i+1)
Py =a i)
iy =a® Qi+1)
Py =dM2h
X0y =dV @i+
[64] 34
[Table 4]
Number | Number of Codeword-to-layer mapping
of layers code
. layer
words i=0,... M -1
O =d® @i
2 1 Oo)=dPQit)  MEPT=M$), /2
0@y =d® @) e ] Man /4 it MO, mod4=0
Dy =dOc4i+1 symb ™ (0] ()
x() (4i+1) M., +2)/4 if M, mod4 =0
4 1 xP @y =dP@i+2)
2O =d®ir3y 1 Mo, mod4#0  twonull symbols shall be
appendedto d @ (M s(;')xz]b -1
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[65] A7) 3 32 &3t t}58)(Spatial Multiplexing) 2 .2 A $& A E3F=
7 5-2] ool 3% 4= A% t}o]H A E](Transmit Diversity) '3 0.2 A & &
A& el A5 o E YR AL ek 53, 35 3 2 3E 400 o)A, x@36)
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ANdl 2 ag 7HA = oo of iHA A& Ve, deg) = Q19 22 aF 7HA =
FEdEol A AEBS Ytk 47] 3 2 3 42] 'Number of layers' 8-
'Number of codewords' &5 53] ZFof o] &3 = FZ=H = 74 2 o]
N<2] v I A& & 5= 1 ™, 'Codeword-to-Layer mapping' &5 2}

FArQ o] A ELo] oA golojo ufsF ¥ =R = vl

A7 33U R 45 S8 & A vkef o] s IR B Sl
gojofol A T2 uj g H o] AFE 75 Qo) 3E 49 F WA A9 Zo
shito] ==t H ol 4709 o] ofof] WAk of ufsgE 1 gl

65 x| dolof ok grﬂﬂ Q1 Qe vt o] ulf =g A o] thako] Ay gkt

o] g} A2 o A %<l Ao]n, Ho]o] 9} =] A<l Qhel o] vl =g A=
Adojof FEZ 7 ¢ At o] 8o Aol = MIMO AF 7= A ok
Al =do] o & Eof 4711¢] & A ¢l AF SHElVE 7] = A o2 7§k
A A7F 191 Fg-oll+= dbe] ZEY =W 7F 32l el o] of of] v ] ¥ a1
s sy 7ol o) sftol] @l o] ofoll A wkEo Xl Ho] B = 47l 9] HE
Qe Eol ASHES I3 PE  Avk BArF 29 52719

HAEYE(CWI cw2>7}27ﬂ4 g o] oy = uljsg & a1, s s ol o] 3l 470 €]
AE eyl vl B ¥ = FEE oA A 02 A skaL Qlvk Bk, 2= 3¢90 A5
2718 = E T shve] IEYE(CWD = oFrbe] #lofof o v =g ¥ i vhE
shite] = =(CW2)= -8 E WET(S/P)oll o] &l 2719 e o] of ol wljsg ¥ of
Z 2N =L ‘:7}37114 g o]o = UH'A%T, sty s of o 479 X <&
Qtel|ttoll w8 ¥ = P e & Al Skar vk Bk, 2 =17 491 A5 270 9
FE=(CW1 2 CW2) zHzto] A tﬂﬁ‘rﬂ ol o] &lf 2tz 270 €] #ojofql
o g = o] & 471 ¢] #lojo 7} e st ol o] &l 471 2] A& QbEl| ol vl g = =
A& =A8kaL Q)

474 ¢] 1 <E <t *7%1—5 71 A=) A5 A 470 9] Holof & 7HE 4 AL
470 B Al I EYE=E 7R = AL Y] E 6ol = siE 9 =9 7H$—§—
Huof 27§ W 7FA| e F A A 2R o & o] A Skl T B, gt
Hp-9} 7o) - 7] 2] ﬂt%t(cm W CW2)E E38l AFH = AR A7}
vk o HEd 4= Q)

S| 3 ] F U (Precoder) ™= X5 Mt(Z <5 SHE| U 7l97) * v (37 3))

&) E (Matrix) & 3£ 9 W, /72177 vl 2] AeflsS A E o] {J-ES A5k
st mpef A de] ey PES 48H QR ARG S o] e gk Ty ey
&) 4 o] H3S =5 (codebook) o] &} g}

71229] 3GPP LTE A Z=Hlo]| A 3= 4 7] o] Aol =¢] 4 2] ¢tEL) EE (oS 59,

el U ZE 0 WA 5)F o] 8 = AUt} o714 Stel v EE O] 732 = 4%l
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[71]

[72]

[73]

[74]

[75]

Tto] oy, mabA Zh =g QFEuE Q1Y 2 E A A of | ] QbE| L
Zzof] wfjsg et AQ1IA ol thafj A = 2+ A| AR A ol gkt beE v
LES &y SrElvE WEA] A jd = g flaL, shute] Qbe|L)
FEV} kb e QbEL; = o] Ee QbH|UE o] Z5He] SHEL
offflojo &= X AUt
3GPPLTE Al Z=®lol| A 3} A 3 A3 2= (MBSFN A&7 & §lv) A
54 F2& Al Z(Cell-specific reference signals), MBSFN A <& 2} -8 ] MBSFN

Ly o
m %

2 A5 H UE-5A4 3F& 4] 3.(UE-specific reference signals) 2} 7+ 37}4]
T FAx A7 ol&Hal vt

A B FxANEE 2 AE A DE 27402 o] &5lo] A A FAE
ol&g Fx ANEEA, A EA FE LS AFol= Hl L ZE 0 WA 31 0]
o]- 8- 4= 9Ath. g MBSFN 32 4215+ MBSFN &l s st = 2 g
Au 53 Yol o] &H M, el LE 48 T3 AEEH = Fx S ot

UE-54 3% A&+ PDSCHE] T ¢tevF SLE &0 ol A5,
el L} L E 55 Sl A& = vk @2 (A} 7171; UE) 49 A5 (MAC

>

1l 0 A
A% o) by o RE ole e vt 54 2% 2

& (demodulation)dl] ©]-&H 5= §l=X] o] Flof| |3

AT = 54wl tigh vlo] g A
0], 714 =& A sHAl A1 S =2 bElvE 9] of gl o](stihe] ¢tEl L L E)E
ol g3 54 el 3 A ¢ AE= Y o vk dold =

(phase)©] 417g ¥

A A g A o]
A2 vt WIER o of 3l A d W2 7] A =3k ek Afolel| A Aol gk 2 e
SHS ddstnE, dido] Mz w]y dlo|H & 28lEA HE3 e S 517
A UE-578 Az A5 o] Ab&o] aq-dr

=3 UB-54 #2 Aa e A8 3Z 421 % (Dedicated Reference Signal; DRS)
4= 22 3% ¥ DMRS(precoded DeModulation Reference Signal)ol| 3f| & ¢hrt.
el FE AT AR H = A5 sAuF g ol al E sk e
Az AT 7 A ET

UE-54 Fx A% dd dofjo] 2y (@A 1 dF Nan) 852
AR&E R dnt e ek vhel o] UE-54 & 412 += PDSCH 2] d]o] ] 9
thsto] A8 Zesuef sAdg Loy o) ofste] Lejad e,
zelay 8 d-S wdol Al 5 (transparent) 3T}, &, UE-54 A2 A3 &
A& dEo] A Follv= F4E Ado] T ad 7he A E E58kaL 917
o], o] s ol thgk A u glo] v #ojo Mol 7-eE = vk
meba, TEl 3 RS EelA] e Alo] 2 AH R 4] H = DCI 2 0]
@ glojo] WIS A3 AREH < QT ol & B0, b Holo] I &
HABNA, A<= DCI 2 Foll A T ed QHelv) L E & 2 A E tho] A E] o
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[76]

[77]

[78]

[79]

thsto] A o] 'Fl DCIE W 1 B3 DCLET 1A7F AHg 8 4 9lvh.

53, 7]¥52] 3GPP LTE(Release 8)A] 2Bl o = UE-54 % 2157}
AEH = el R E = QbE| Ly 2 E 5vko] A ojuo] Qlon g @72
o] o] Bf-ol= A 54 & AT W 2E 0 WA 3)F o]-&35}o] to|H &
S AQ7F AT &, At dire A 5 xS E S 55 Ad
AR} Aol QA& F3l) &5 2ejay 7l A| AEE AFESto] Hloly
5x2E a5 ol

# <+, 3GPP LTE ¥ #] Z-9(release-9)°l| A = ©] F*(dual) dlo]o] WX (E+= o|F
2EF )] Eo] o Hat ek, o) F #lolo] WL UE-54 X
41 5.(DRS %= DMRS) 7[HFo 2 # ] 9P 29] W52 A 438k MIMO A%
7S ofrlekaL, e dd glo]o] WA of g & Fgttt. o] 5 #] o] o
Wz osbd, Ao 2 7§ o] & skd HE 5ol 422 7o ==
ujg o] 2719 Hlojo] & Faf AEH L, dojo] ME A& Fx Aar)
ASEr) o] F #olo] Mz o] W=, 7| A 5ro] L]y AR E 7H2te]
ol Al k] A ol ke, Wik ZF7he] glojo] nit} HEE = UE-54 =
MNEE F8l 535 A d HuE AFESle] B ARE A} 4] §lo]
71 A= & 2 RE o] MIMO AE5& 7418 5= LA do

o]z dojo] MIxn]S ¢k A8 FZ 21 %= TDM(Time Division

Multiplexing)/FDM(Frequency Division Multiplexing)/CDM(Code Division
Multiplexing) & <] 71'H< & 3}o] 2} & o] o] 7} 2] ul (orthgonal) 3t =5 A A2 4=
Att. @ glojolvka AR sle] A& otz Aol 5 7l 9l Plo]ol & X st
A4 A% A5 % 0 folo] Ay dojold A Fet Fx A5 S
ole] s 0 =M o] B Bz o] A%%S A7 4 Ak, wheba], s gk 2 A o]
oM g gojo] MY S A8 AFEH = Fx AZE AAD = A= E

W=st 25,

N

B3, o] 5 #lolo] W22 /9] #lo]o] Ei= v #o]o] & 53k
tlo]e %%‘T‘ﬁ%‘jf‘% 2719 Holol & B A= vE I=Y =Tt
ASH= A=t 4‘: T A& At} 91 & B (MCW SU-MIMO)ell
ettt @l g o]o] & A3k dE 9] A -0l = SU-MIMO H+

S
U A g A2 9 5 8 (MU-MIMO) & & F 2}t &= glt}, el #olo] &
AL-&3Fo] Bfto] AR-g-ALol Al o] B 7} HE ¥ &= 4 -9+ SU-MIMO¢| &l 3ttt
2 /9] dlojo] 7} Zhzt A & thE ALEAE 94 @ = 495 MU-MIMO®|
& gkth MU-MIMO9] 7 -l &= ZH2te] vhiko] UE-54 H& 255 &3

53 A AHE ARG ko] Z4hzhe dlojol & el d 4= glojof SR,
7N A= 2 2k 2k o] el A oH'“/‘rH~ go]o] & A A &= A1NE AT 5o
wiko] A S B 5385 o 5= Qlrth. gk nfet o] o] F glojo] WY
7Rl = A 2 /)9 @l 1017} ]ﬁﬂ‘ji 7140l 2 70 9] o] o] 5

2
ahutel dolol 2 X Ala] el A= 1 =] Fn 7t g,
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[Table 5]
DCI format 2A
Resource Block Assighment N bits
TPC command for PUCCH 2 bits
Downlink Assignment Index 2 bits
HARQ process number 3 bits(FDD), 4 bits(TDD)
Transport Block to codeword swap flag | 1 bit
Transport | MCS 5 bits
block 1 ["New data Indicator 1 bit
Redundancy version 2 bits
Transport | MCS 5 bits
block2  ["New data Indicator 1 bit
Redundancy version 2 bits
Precoding information 0 bit (2Tx)
2 bits (4Tx)
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[Table 6]
One codeword: Two codewords:
Codeword O enabled, Codeword O enabled,
Codeword 1 disabled Codeword 1 enabled
Bit field Message Bit field Message
mapped to mapped to
1ndex index
0 4 layers: Transmit 0 2 layers: precoder cycling
diversitv with large delav CDD
1 2 layers: precoder cycling 1 3 layers: precoder cycling
with large delay CDD with large delavy CDD
2 reserved 2 4 layers: precoder c¢ycling
with large delav CDD
reserved 3 reserved

3
DCI 32 2A9]] 9] 3}+= 45, B3 19 F5-EFe =9 =7 &4 35 +=

Aol A% ol A E) g oha, 9291 Aol o)) AEgEg
2 B 0ES A5 Ak Yol whek A% ol M A E mi F 1

Usate Mg wpa o ofule] ¥ 79 8 9 gho] A % gk

[Table 7]
2Tx Transmit diversity
4Tx Rank 1 | Transmit diversity
Rank 2 | Spatial Multiplexing
3t 8
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[Table 8]
2Tx Spatial Multiplexing
4Tx Rank 2 | Spatial Multiplexing
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[Table 9]
TB to CW mapping swap flag (one TB enabled) = 0
B1 1B 2 ¥ O CH 1
enabled disabled B 1 -
disabled enabled - TB 2
310
[Table 10]
TB to CW mapping swap flag (cne TB enabled) = 1
™1 B 2 W 0 cw 1
enabled disabled = TB 1
disabled enabled TB 2

A 12 A% B O BEYE 29 Fo s EA s AN R
o &5} ok,
2 A el SIS, F Al o] A% B shbure] #A8kE = Aol A%
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311
[Table 11]
TB to CW mapping swap flag (one TB enabled) = 0
TB 1 B 2 C¥ 0 (enabled) CH 1 (disabled)
enabled disabled B1 -
disabled enabled 1B 2 -
312
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[Table 12]
TB to CW mapping swap flag (one TB enabled) =1
B 1 1B 2 CE 0 (disabled) C¥ 1 (enabled)
engbled disabled - TB 1
disabled enabled - B 2
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[Table 13]

Indication of antenna port{or layer) for single-antenna port(or layer)
transmission (one TB disabled)
New Data Indicator of the disabled TB Antenna port(or laver)
0

1

1
1" antenna portor laver)

nd
2 antenna port(or laver)
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dstd A FoenE =293, 7Y IEEv st A Soll+=
HE FE 3)7F A8t o] & i NE BEZ o]F #lo]o] jIEZ & 93}
ol ek S 9lv,
[148] 919 28 DCILEW 2400 ] 5P, 43k vhs o] F Aje] ;== 5
shube] =)= ko] Sy sk 4ol Wl dojo] Tel =y e o v sk
Ao AME S Q3w A% vholMAE] /PHS o]l sk Ao 344
T B o] EA gt upelA, o] F #lofo] Iz o] A8 ¥ = A g0 Y&
e EHEES AT AT S FH A A A HE AT 3= S0
279k, o sholl iz, 4 oheln} EES 93 ejmy Yu Ase fud A
T URE o]F olo] RIEZEYE S alA GO sh= 1 Wg o vheFelk ket of 3
Arg gy,
[149] ozl o] 3% 149} o], g} o] IEL Erto] 4] 8 ¥ = 7 F-ofl = 4 FEL
EEE A9 Y5y A A=) 249 0 E kS Fko] 'l go]o]
el 59 e §A A 0 hebd 5
[150] 3% 14
[Table 14]
One codeword: Two codewords:
Codeword 0 enabled, Codeword O enabled,
Codeword 1 disabled Codeword 1 enabled
Bit field Message Bit field Message
mapped to mapped to
index index
0 4 layers: Transmit 0 2 layers: precoder cycling
diversity with large delay CDD
1 2 layers: precoder cycling 1 3 layers: precoder cycling
with large delay COD with large delay CDD
2 Single layer precoding 2 4 layers: precoder cycling
with large delay CDD
3 reserved reserved
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[152]

3
=, of g o] 159 ol 4 otEly R ES 99 Tel ] AN o)A RS
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Al ='lof| A H ] 2.9 dko] F&Fak= A $-ol], gk upef o] RS Q.1 3| 2o
W o] A =l o] g A9, Hel =10 whidol] tisf FU1A 0%
AolE=RS YA &= =9 ghdo] k= glony Hul=9 it 545k
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[Table 15]
One codeword: Two codewords:
Codeword O enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 epabled
Bit field Message Bit field Message
mapped to mapped to
index index
0 4 layers: Transmit 0 2 layers: precoder cycling
diversity with large delay CDD
1 2 layers: precoder cycling 1 3 layers: precoder cycling
with large delay CDD with large delay CDD
2 Single layer precoding 2 4 layers: precoder cycling
with large delay CDD
3 Single layer precoding 3 2 layers: Precoding without
(BS overhead increase) CDD
(RS overhead increase) |
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[155]
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[157]
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T5
3t 16
[Table 16]
One codeword: Two codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Bit field Message Bit field Message
mapped to mapped to
index index
0 Transmit Diversity 0 2 lavers: precoding without
CDhD
1 Single layer precoding 1 -
(laver Q)
2 Single laver precoding 2 -
(layer 1)
3 - -

HE A= 02 AE Tho] A B & LHEFIT o] T2 A
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[Table 17]
One codeword: Two codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Bit field Message Bit field Message
mapped to mapped to
1index index
0 Single layer precoding 0 2 layers: precoding withont
(laver 0) CDD
1 Single layer precoding 1 2 layers: precoding without
(layer 1) CDD _
(RS overhead increase)
2 Single layer precoding 2 -
(layer 0)
(RS overhead increase)
3 Single layer precoding 3 -
(laver 1)
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[Table 18]
DCI format 1
Resource Allgocation Header 1 bit
Resource block assignment N bits
Modulation and coding scheme 5 bits
HARQ process number 3 bits (FDD). 4 bits(TDD)
New data Indicator 1 bit
Redundancy version 2 bits
TPC command for PUCCH 2 bits
Downlink Assignment Index 2 bits
DCL format 1A
Flag for format 0/1A differentiation 1 bhit
Localized/Distributed YRB assignment Fl 1 bit
Resource block assignment N bits
Modulation and coding scheme b bits
IHARQ process number 3 bits (FID). 4 bits(TDD)
INew data Indicator 1l bit
Redundancy version 2 bits
TPC command for PUCCH 2 bits
Downlink Assignment Index 2 bits

[164]  DCI ZW 1AT tF g %15 Rl A 3hu}2] PDSCH 1= 9] =9

2 E (compact) =7 =¥ = 14 ako] Aol H Ao, Mg tho] B Al el A
o]-&= = AUt} Aol A= o] 23 DCI £ 1AE o] F glo]o] I EH S
st A A A k= WotES Aottty o] % dl oo Ml o] A
ReR A Aol A5(deEdture do] dF e A AF Al
,]o]-oq Wk A o 72 H;gE])oﬂ o Lo] ﬂﬂ‘ 2o DCIEM 1AE S /_\j 1j]—oﬂ
A o1A A& o] A E ol A oF = T/}E om 2 AR N E A= A e o ot
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[Table 19]
Localized/Distributed VRB assignment Flag 1bit
Resource Block Assignment N-bits
MCS 5 bits
HARQ 3 bits{(FDD), 4 bits{TDD)
NDI 1 bit
RV 2 bits
TPC command for PUCCH 2 bits
DL Assignment Index 0 bit(FDD), 2bits(TDD)
TPMI Information for precoding 2 hits{2Tx), 4 bits(4Tx)
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[Table 20]
Singledayer Beam | Dual-layer Beam
Resource Block Assignment N bits N bits
TPC command for PUCCH 2 bits 2 bits
Downlink Assignment Index 2 bits 2 bits
HARQ process number 3 bits(FDD}, 3 bits(FDD),
4 bits(TDD) 4 bits(TDD)
Layer Indicator 1 bit 1 bit

[199]

[200]

[201]

[202]

(One codeword case)
Transport Block to codeword swap flag

(Two codeword case)

Transport | MCS 5 bits 5 bits
block 1 New data Indicator 1 bit 1 bit
Redundancy version 2 bits 2 bits
Transport | MCS 5 bits 5 bits
block 2 New data Indicator 1 bit 1 bit
Redundancy version 2 bits 2 bits
Precoding information 0 bit O bit
320 9] DCI EH & wrel-glo]o] W} o] F-wo]o] WE Yol )& 4o
JuE A7) 9@ Aol eal-olo] MEY o) F-dofo] WMol v

3t o]
WOl A9l B35 e (Resource Block Assignment), PUCCH®| ol $F TPC
4 & (TPC command for PUCCH), 3} 8 & = &% <1 9] 2 (Downlink Assignment
Index), HARQ * 2 A 2= 11 & (HARQ process number), A% 53 1 & 2 Z+2}o|
gk MCS 918 2=, 214F d]o] 8 XA ZAHNDI) E & & T A] ¥ %] (Redundancy
version), 18] Al T I Y HH I} AHelH 4= Qa1 o]F == 7|2 DCI X2
2A0 A AHeolE Aup AR A o7 Esl oju| & ZEi=t), 11 oA LYy
AW HE= gk viel o] 0 v ER A
719 DCI 29 2A9F 2] 3% 209 DCI XA = dE &5 0 =9 =

2=+ = 9| Z1(Transport Block to codeword swap flag)'+ ©]5 #| ©]o] ¥ <
Ajo] APBELE B dlojo] WEY A%o] Aol W 1%
2=¢F Z¢) 17} el o] o A]A] A (Layer Indicator) 2 &A1 5= 1T},
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U1 AE B0 I= o ug AA & AN ok BREA AREE
ARom, ufg JA = sl 35 137 o] o = Qv
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[203]
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[205]

[206]

[207]
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LR = QLT o] 213k g o] of A A )& 3 A L OHH %2139 ol A4
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[Table 21]

> 32 o

Transport block to codeword swap Codeword 0 Codeword 1
flag value (enabled) (disabled)
(Layer Indication flag value)

D Laver X / Antenna port X

1 Layer Y [ Antenna port Y
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[Table 22]
Singledayer Beam Dual-layer Beam
Resource Block Assignment N bits N bits
TPC command for PUCCH 2 bits 2 bits
Downlink Assignment Index 2 bits 2 bits
HARQ process number 3 bits(FDD}, 3 bits(FDD}),
4 bits(TDD}) 4 bits(TDD})

Transport Block to codeword swap flag 1 bit 1 bit
(Two codeword case)
Transport | MCS 5 bits 5 bits
block 1 New data Indicator 1 bit 1 bit

(Transport block 1 enabled)

Layer Indicator

(Transport block 1 disabled)

Redundancy version 2 bits 2 bits
Transport | MCS 5 bits 5 bits
block 2 New data Indicator 1 bit 1 bit

(Transport block 2 enabled)

Layer Indicator

(Transport block 2 disabled)

Redundancy version 2 bits 2 bits
Precoding information 0 bit 0 bit
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[211]

[212]

[213]

[214]

= &5kl & H = dolE 7 Al 22 dlo] B QIA] A A F ¥ = o] B A&
e a1, HE B5 29 NDI B =+ WE 55 19 o =
eI FE AAAFZA S HA)E A E 5= ), o & 5o, v &4 st
A% 5552 NDI9| =] ko] Al 1 40 %= off) 91 73 --¢ll A 1 & o] o (2] o] ©]
E= A LY REEREEIY 2E X)E YR oL, Bl EA 3k WS &5 9
NDI9] =] gko] Al 2 k(1 H+= on)Sl 7 F-ofl A| 2 dlo]of (el o]e] Y) == A 2
el LERMIY 2E YV)E YEkd = 9 EEE, NDIZ =9] =] gke] A 1
%)CO] IEEE on= LB AL A 2 §ko] 0 Bt offE LJrE]rIJJ L AaL, zkzh A 1
Al 2 dlo]of eke] o5 A E LERE 4= QU T g o] o] A A} R
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Fiksko] #1584 qlth. ol el @ lolo] A4l Abe] §A & o}l o] 5 235} ol
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[Table 23]
New data indicator of disabled Codeword O Codeword 1
transport block (enabled) (disabled)
0 Layer X / Antenna port X
1 Layer Y / Antenna port ¥
3 229 7-o] Aol | Al 2g DCI Lo o] 5he, o] 5 #lojo] W x5} el
dojo] YIXn]S §3DCI o] gt A7 &5 ks AgH 4= 9lof,
SU-MIMO ¢} MU-MIMOS] 2] 2= 2.2 el = 13} &= 29] 4] 2 %]-L0]

FAE 5 9l
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[Table 24]
Singledayer Beam Dual-layer Beam
Resource Block Assignment N bits N bits
TPC command for PUCCH 2 bits 2 bits
Downlink Assignment Index 2 bits 2 bits
HARQ process number 3 bits(FDD), 3 bits(FDD),
4 bits(TDD} 4 bits(TDD)
“FranspertBlecicto-codeword-swep-flag | -+bit- “+bit-
-Hfwe-eedeword-oase}
Transport | MCS 5 bits 5 bits
block 1 New data Indicator 1 bit 1 bit
(Transport block 1 enabled)
Layer Indicator
(Transport block 1 disabled)
Redundancy version 2 hits 2 bits
Transport | MCS 5 bits 5 bits
block 2 New data Indicator 1 bit 1 bit
(Transport block 2 enabled)
Layer Indicator
(Transport block 2 disabled)
Redundancy version 2 hits 2 bits
Precoding information 1/2/3 bit 1/2/3 bit
215] 324 DCLEV A 5= /1€ 9] DCLE 2A5h €] 6 25 o] S19] =
2§ EU0E 4 A 8 S ol olo] we, Ao mESEs) &
BRI AP A 08 A5 5 1 o] WA 0 T 18 0
20] vl E = Ao 449 4 Uk
[216] S, shubel AE B0l @A sty Al v shtel s EES A gk =
Aol =, et sh 20k o] A4St E HE B5o] A=Y= 00l WEHE
%111}
[217] 3% 249 DCI 2= AE E52 MCS 192 $ho] 022 (F+ MCS
Qe 2 gho] 00] AL RV #h 15) A ¥ o] sfuho] HE E5o] &4 sty ol th&
shite] A Beo] n 84 819 S ekl i 4 Sl ek vl gojo] xR
AEPS BA KO R AT 5 YTk,
218]  MEskE A% Bl d)gk A5t el o B A A ANDD BE= EshE A%
o] glojo] AAAZA A H 5= Utk o] & Bol, A B 10] A8y
A% B bR S R 0, 1 2% 19 NDIE B8 A5 B
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[219]

[220]

[221]

[222]

S E3lo] AEu = vo B 7F Al 2 dlo] B o1 K] A AE 5 = do]E 1A =
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[Table 25]
One codeword: Two codeword:
Codeword 0 {/ 1} enabled, Codeword 0 enabled,
Codeword 1 {/ 0) disabled Codeword 1 enabled
Bit field Message Bit field Message
mapped mapped
to index to index
0 1 layer In group 1 0 2 layers In group 1
1 1 layer in group 2 1 2 layers in group 2
2 1 layer in group 1 2 3 layers
{RS overhead Increase)
3 1 layer in group 2 3 4 layers
{RS overhead Increase)
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73 5-ll (% ]i e B 282 &}e] OFDM A 59 REE < %EQE%
e ol g REZTE A S 714 2= AL o)vgh, 454

E7} o}
ZLZ/\].Q_7P 4% += OFDM A 23} 5 U g OFDM 4 &= “d-ol DMRS 7}
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Ut o] 21k DMRS W &l = A A o] 7 5ol =, &= 4 714] g41}e]
CDM-ZLEol A geojd 4= o @ 38 4 I ol A 223k kel n]3}o]
RS e 3| =7} stobl o= QIv}, e, 552 & Fapa=o] Ao
gz gk ikt vkl A E 34 Al 5ol wobd = 3l

DMRS @ W3l = A7 o] tjgh gk 2 714 wietel] @ OW g %
RS QB 8| = H 2 E o] = Q5 (trade-off) T 7 o] QAQEE, o] &
#74gk DMRS 2.8 3] = A 4 o] o] Fo] 2 A 7} T}

o] &}oll =, B AFEA-MIMO (MU-MIMO) A% 7] ¥l t 8] ¥t}
TA A om A gt <2 gk uke} ko], 3GPP LTE (o] 2

2
ol

|
iy
=
ruE
ﬁ
i
*



46

WO 2011/090353 PCT/KR2011/000480

[262]

[263]

[264]

[265]
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[284] Al WA R, B XA AE A 8A] 851, DMRS 288 = B 91 2] 7}

[285]

[286]

[287]

[288]

[289]

WA= 22 YEh = 1 H E Y] AAAE o] & 5= . 1 H|E o] XA A}k+=
DMRS QW =2 F7F (= 57142 DMRS ¥ A]) 155 onfoff 2 &&= 4~
A

A2 gk vle} 22 MU-MIMO &2+ A 3hel Qloj A, 71A] = 2 e
o A =9 =-g]-d] o] o] v]3d (Codeword-to-Layer Mapping) ¥4 7} Al 15 A
Aold A7) o). ofdl tisto] o} 2] 3% 26 W A] 3% 375 FEske] g gttt

ol#]| 9] 3% 26 WA] 31 2, MU-MIMO & 2} &= Zh2he] w@hite] ujsle] )
# A P (P22) AFo] 318551 7-zhe] Wikl tishe] tha Z =9 = (FH U] 2 CW)
A go] 3185 = A g0l ek =9 =odl-gl o] o] ulF-& et 3 26 WX
29 7| A =5 Ao A Zh2y A dE g 1,2,3 H 49] 7 F-of Ujgh
Ao ed-dlolo] wjsEE YEith 730 2 31 vt ol A ZHz A o)
A @A 1 R 20 Ao Ue mE=-d-glo]o] ujF & YEIY

%26

[Table 26]
Max Tx Codeword to Layer
Rank mappl
Codeword Laver
1 1 (for 1" UE) 1
3% 27
[Table 27]
Max Tx Codeword to Layer
Rank mapping
Codeword Layer
2 1 (for 1" B | !
1 (for 9" UE) z
3% 28
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[Table 28]
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Max Tx Codeword to Layer
Rank mapp1
Codeword Layer

3 1 (for 1% UE) 1
(case 1) | 4 (for o™ UE) 2
1 (for 3" UE) 3

3 1 (for 1" UB) | 1!
(case 2) | 1 (for 2" B) | 2
2 (for 2" UE) 3

3t 29
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[292]

[Table 29]
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Max Tx Codeword to Layer
Rank mapp1
Codeword | Laver |
4 1 (for 1" UE) 1
(case 1) | 1 (for 2™ 1E) 2
1 (for 3" UE) 3
1 (for 4" UE) 4
4 1 (for 1% UE) 1
(case 2) | { (for 9™ UR) 2
1 (for 3" UE) S
2 (for 3" UE) 4
4 1 (for 1% UE) 1
(case 3) | 9 (for 1% UE) 2
1 (for 2" UE) 3
2 (for " UR) | 4
3% 30
[Table 30]
Max Rx Codeword to Layer
Rank mapping
Codeword Layer

1

1
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[293]

[294]

[295]

[296]

[Table 31]
Max Rx Codeword to Layer
Rank mapping
Codeword Laver
2 1 1
2 2

o}l 9] 3% 32 W A] 37 &, MU-MIMO 5-2+% 3hi= Zhzhe] w@hikel] d)slo] 2 )
=P (P22) W&0] &85 a1 ZHzhe] vkt tiste] gd ZE = (1 CW)
Ao 385 Aol g mES=-dl-glo]o] wi=g-& YElT 3% 32 1A
35 = 71 A= dA oA Zh2E Ao AE A1, 2,3 249 Aol ik
Y= o-go)o] wjsHE Yeldth 7 36 2 37 & vl F ol A ZHz o)
Zal W1 E 20 Ao sk ZEY = v)-go]o] wE S Ve

32

[Table 32]
Max Tx Codeword to Layer
Rank mapping
Codeword Layer
1 1 (for 17 IE) 1
3% 33
[Table 33]
Max Tx Codeword to Layer
Rank mapping
Codeword Laver
2 1 (for 1" UE) 1
1 (for 2" UE) 2
3t 34
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[Table 34]
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Max Tx Codeword to Layer
Rank mappi
Codeword Layer

3 1 (for 1" UR) | !
(case 1) | 1 (for 2™ tR) | 2
1 (for 3" UE) 3

3 1 (for 1% UE) 1
(case 2) | 4 (for 2 UE) g

3t 35
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[Table 35]
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Max Tx Codeword to Layer
Rank mappli
Codeword | Laver
4 1 (for 1" UE) 1
(case 1) | 1 (for 2" UR) 2
1 (for 3 UE) 3
1 (for 4" UE) 4
4 1 (for 1° UE) 1
(case 2} | 1 (for 2™ UR) 2
1 (for 3 UE) i
4 1 (for 1" UE) L
(case 3) — 2
2 (for 2 UE) z
536
[Table 36]
Max Rx Codeword to Layer
Rank mappl
Codeword | Laver
1 1 1

3t 37
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[Table 37]
Max Rx Codeword to Layer
Rank mapping
Codeword Laver
2 1 1
2

[300]

[301]
[302]
[303]

[304]

[305]
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[306]

[307]

[308]

X ol oM (1,1, 1, 1) 2= Ao] A5 51, ebelu} EE Y o] Tl A= {1,
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A& o) 271 9] Al Apd o] AR&E =1, 271 9] Al Aol tf gk =M 7}
Aol A A Zh2ko] ARG ALl Al AFAl o] Al ol s ek Al A4l o] =AM E
A EF = vk
[319] #1423k DMRS Z15% A A| U] B, SU-MIMO A5S $18] AL-&5 &= &3 %A
H| E, 9 MU-MIMO #&oll A AH&5 = 2 A glo]o] & Yehll = = A4
W E7F 25 Aoy = 790, MIMO A4S 93k | eal Alo] g 7| Ala 5=
thalol Al W e =7F A S 7FskAl ot 2 g o A = SU-MIMO <}
MU-MIMO=ZE Aol A et i A 219" s =5 A 5 A= a&4<
Alo] K A ZLd "] kel T alj A o} 9f o] Al kght}
[320] 2 A S S
321] E AN E a1 A2 AFol] g Afol AFgE = g
J| o] ©] & A A](indication) 3} 2L, 2 =1 3 o] A} 2] A Fof e = AE WA
AR RS e Ao ?QE% T/ 3F = wetel O g Aol
[322] o] 2 E0], MU-MIMO % Ao A, AT = FO) 2 Fol]o]E AT 4
NI, A& o A= F o 4 7H fﬂ oo 7} AEH = A5 7 5 ) o2 ¢
A5, MU-MIMO®]| #odsl= SdEES A8 4719 gojo]& F-i-(He
AN gl A A B EZF 8 T 9ol A A g MIMO &< 98
A| Al (Indication) HFoF-S A28} += 7 9-9l|, 3£ 389] A WA D 43S Al dhol| A
QAL S Alo] HHE A& 4= 9l
[323] 3F 38
[Table 38]
Group 1 Group 2
OCC #1 OCC #2 OCC #1 QCC #2
A 2-layers 2-layers
B 1-layer 1-layer 2-layers
C 2-layers 1-layer 1-layer
D 1-layer 1-layer 1-layer 1-layer
E 1-layer 2-layers 1-layer
[324] 3% 39% HUl g o] Ao gist mE=-gl-glo]o] wj f2 ] L&
LERY &= Al o],
[325] 3% 39
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[Table 39]
# of layers CW to Layer mapping rule
(codeword number) — {layer number )
One codeword Two Codeword
(1)-(1) X
2 (1-01.2) (M-
2)-(2)
3 (1)-(1.23) (M-)
2)-(23)
4 (1)-(1.2,3,4) (1-(1,2)
(2)-(3.4)
5 (1-(1.2)
(2)- (3.4,5)
6 (1-(1,2,3)
(2) - (4,5,6)
7 (1)-01.2,3)
(2)-(4,5.6,7)
8 (1-(1,23,4)
(2)-(5,6,7.8)
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[327]

3399} 2 meg=-t-dolo] wiF 4+ F S arelshd, sk IE =T}

Asle = AT 1,2,3 B4 2 Yol ASEa, 2 e ==t

Y= A 452,3,4,5,6,7 =8 & HoE 7 AEE 5 v whakA,
v ZE =] Ve mel A WAE G o8k 3 407 o] ViERd
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[Table 40]
One codeword: Two codeword:
Codeword 0 (/ 1} enabled, Codeword 0 anabled,
Codeword 1 {/ 0) disabled Codeword 1 enabled
Bit field Message Bit field Message
mapped mapped
to index te index
0 1 layer 0 2 Layers
1 2 Layers 1 3 Layers
2 3 Layers 2 4 Layers
3 4 Layers 3 5 Layers
4 4 6 Layers
5 5 7 Layers
6 6 8 Layers
7 7
[328] 340 &8 Qtelvt ES A 99 el my Hue] )4 ekt &
40 ©] 1 1A 8 #lojol (& )% A AREAE AR ol M S | o] Bl 7F <& =]
ARE 5 = Flo]ol o] A E WERWIY 55 409} o] R YK E A A8
Aall M= HA3WEZE @ P E L 3 EZF AR H = 49, shte] SIE ‘:7P
a8y = A 9ol 4 o] HET} B (reserved)d <+ 131, 2 7] IEQ =T}
gz Aol 1 /)2 BEsk FuE 5 9
[329] ?ﬁ*%34%ﬂﬂﬂégoavﬁ%iﬂlﬂﬂ@ﬁﬂLOTW H &7}
B ANAZA AL 5 Ak 2 0 B9 AT AN A= F 419 o] 74
G QITh E 4L & 4 el EES A 918H) A d e 5 o] gd i e-S
b e,
[330] 341
[Table 41]
One codeword: Two codeword:
Codaword 0 {/ 1} enahled, Codeword 0 anabled,
Codeword 1 {f 0) disabled Codeword 1 enabled
Bit field Message Bit field Message
mapped mapped
to index to index
0 1 layer 0 2 Layers
1 2 Layers 1 3 Layers
2 2 4 Layers
3 3
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[Table 42]
One codeword: Two codeword:
Codeword 0 {/ 1} enabled, Codeword 0 enabled,
Codeword 1 {/ 0} disabled Codeword 1 enabled
Bit field Message Bit field Message
mapped mapped
to index to index
0 1 layer 0 2 Layers
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[Table 43]
One codeword: Two codeword:
Codaword 0 {/ 1} snabled, Codeword 0 enablad,
Codeword 1 (/ 0} disabled Codeword 1 enabled
Blt fleld Message Bit fleld Message
mapped mapped
to Index to Index
0 1 layer in 1% group 0 2 Layers in 1* group
1 1 layer in 2™ group 1 2 Layers in 2™ group
2 2 Layers 2 3 Layers
3 3 Layers 3 4 Layers
4 4 Layers 4 5 Layers
5 5 6 Layers
6 6 7 Layers
7 7 8 Layers
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[Table 44]
One codeword: Two codeword:
Codeword 0 {f 1} enabled, Codeword 0 enabled,
Codeword 1 {/ 0} disabled Codeword 1 enabled
Bit field Message Bit field Message
mapped mapped
to index to index
0 1 layer in 1 group 0 2 Layers in 1* group
1 1 layer in 2™ group 1 2 Layers in 2™ group
2 2 Layers in 1* group 2 3 Layers
3 2 Layers in 2™ group 3 4 Layers
4 3 Layers 4 5 Layers
5 4 Layers 5 6 Layers
6 ] 7 Layers
7 7 8 Layers
&Eo] DMRS & S8l A dloJE| & 238k 45, DMRSE 98] v 752
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[Table 45]
One codeword: Two codeword:
Codeword 0 {/ 1} enabled, Codeword 0 anabled,
Codeward 1 {f 0} disabled Codeword 1 enabled
Bh fleld Message Blt fleld Message
mapped mapped
to index to index
0 1 layer in 1* group 0 2 Layers in 1% group
1 1 layer in 2™ group 1 2 Layers in 2™ group
2 2 Layers 2 3 Layers
3 3 4 Layers
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[Table 46]
One codeword: Two codeword:
Codeword 0 {f 1} enabled, Codeword 0 enahled,
Codeword 1 {/ 0} disabled Codeword 1 enabled
BR fleld Message Blt fleld Message
mapped mapped
to index to index
0 1 layer in 1* group 0 2 Layers in 1* group
1 1 layer in 2™ group 1 2 Layers in 2™ group
2 2 Layers in 1% group 2 3 Layers
3 2 Layers in 2™ group 3 4 Layers
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[Table 48]
One codeword: Two codeword:
Codeword 0 (/ 1} enabled, Codeword 0 enabled,
Codeword 1 (/ 0} disabled Codeword 1 enabled
BHi fleld Message Bit fleld Message
mapped mapped
to Index to Index
0 1 layer in subgroup-A 0 2 Layers in subgroup-A
1 1 layer in subgroup-B 1 2 Layers in subgroup-B
2 2 Layers 2 3 Layers
3 3 Layers 3 4 Layers
4 4 Layers 4 5 Layers
5 5 6 Layers
6 6 7 Layers
7 7 8 Layers
[353] A, shte] 3= ‘:7}%“3@}% el | 2,3 %= 4 2] MIMO 4<59]
7?# strt. shube] I =7 &g sk wioll | 2 HAFell 1o A MU-MIMO
AEL 7158 87) ﬁ 3hod 2 7) 9] @lo]o] 7} &g H-T13F (subgroup) &
dulE = AUtk o] H 7 BT, MU-MIMO7Z}F &7 2] slfe] 2155 el A 485 =
212 ateshd, g ey 2 Eof thgh oy AW == v 9] 51499 o)
T34 = At
[354] 3t 49
[Table 49]
One codeword: Two codeword:
Codeword 0 {/ 1} snabled, Codeword 0 snabled,
Codeword 1 {/ 0) disabled Codeword 1 anabled
Bit field Message Bit field Message
mapped mapped
to index to index
0 1 layer in subgroup-A 0 2 Layers in subgroup-A
1 1 layer in subgroup-B 1 2 Layers in subgroup-B
2 2 Layers in subgroup-A 2 3 Layers
3 2 Layers in subgroup-B 3 4 Layers
4 3 Layers 4 5 Layers
5 4 Layers 5 6 Layers
<] 6 7 Layers
7 7 8 Layers
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[Table 50]
One codeword: Two codeword:
Codeword 0 (/ 1} enabled, Codeword 0 enabled,
Codeword 1 (/ 0} disabled Codeword 1 enabled
Blt fleld Message Bit fleld Message
mapped mapped
to Index to Index
0 1 layer in subgroup-A 0 2 Layers in subgroup-A
1 1 layer in subgroup-B 1 2 Layers in subgroup-B
2 2 Layars 2 3 Layers
3 3 4 Layers
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[Table 51]
One codeword: Two codeward:
Codeword 0 {/ 1} enabled, Codeword 0 anabled,
Codeward 1 {f 0} disabled Codeword 1 enabled
BHh fleld Message Blt fleld Message
mapped mapped
to Index to Index
0 1 layer in subgroup-A 0 2 Layers in subgroup-A
1 1 layer in subgroup-B 1 2 Layers in subgroup-B
2 2 Layers in subgroup-A 2 3 Layers
3 2 Layers in subgroup-B 3 4 Layers
e 3E 48 WA 51 7 7o) -4
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