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(57) Abstract: The present invention relates to sig-
naling downlink reference signal configuration in-
l 71X |2 ciat formation by a base station to a terminal in a multi-
user multiple-input multiple-output (MU-MIMO)
) environment and includes transmitting, to the ter-
! 21010} 74, OHEL} EE, AZ A2 0j0|C) B S ! minal, four or five bits of control information for
4 =ZEHE E|0[E2 TH] (5400) ' specifying, from a table, an antenna port, a scram-
bling ID, and the number of layers used when trans-
mitting the downlink reference signal, wherein the

Elor= A Eﬂggaﬂfggf 1%;%%?&;‘3")%% ororers table includes, for one codeword, N (> 4) fields in-
_ > dicating one layer, one antenna port, and one
scrambling ID, three fields indicating one of two to
four layers and two to four antenna ports corres-
DM-RS H5{5420) R ponding thereto, and includes, for two codewords,
- N/2 fields indicating two layers, two antenna ports
and one scrambling ID, and six fields indicating one
of three to eight layers, three to eight antenna ports
AA . Base station corresponding thereto, and one scrambling ID.
BB ... Terminal
8400 ... Provide a table including information on a number of layers, an antenna port, (€1)) _Q_QFA'] :
and a scrambling ID |:|.2 = 74'.4\_
[Crs =5 =]

5410 ... Transmit information for specifying a number of layers, an antenna port, and

a scrambling ID from the table
$420 ... DM-RS transmission
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st A Ao ARE Sotod A 1dHE T 5 2
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x3atar, 27h o] mEQ el thake], dlolof =270, 270 Q) ¢tElu R EE,
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870 = atit, ololl &5 += 370 WA 87 StelU R EE, 1709 23 EH
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AAe Eo] A &5 T4l A 289 A o & &AgT

LR B O}Ud, T FA A]—/:Eﬂ:],% W (User Equipment, UE)(10) &2
W 10) 4 ek F(d & &3, PUSCH(Physical Uplink Shared CHannel),
PUCCH(Physical Uplink Control CHannel), PRACH(Physical Random Access
CHannel), SRS(Sounding Reference Signal) &) X 3} = 21 & &9,
PDSCH(Physical Downlink Shared CHannel), PDCCH(Physical Downlink Control
CHannel) 5)2 533} 7] A 51 (Base Station, BS)(20)=2 ¥ 3}3tt}.

2 HAA A S E10)2 T FAlol A e g ofm] sk EE 4]
e .24, WCDMA, LTE, HSPA -5l 4] ] UE(User Equipment)= & &,
GSMel| 4 2] MS(Mobile Station), UT(User Terminal), SS(Subscriber Station), 41

717](wireless device) & & B E &3 7 d o2 a4 Hofof 3 Sl o)t

71A=(20)2 ARt o 2 @i (10)2 T4 8F= 4] 5 (station) 2 A,

T-B(Node-B), eNodeB(evolved Node-B), A Ef(Sector), %} ] E(Site), BTS(Base
Transceiver System), 9 M| 2~ 3 Q1 E (Access Point), & #| ©] == (Relay Node) &

O']?'——Eazl:())\}]\

EE@, 71 A =(20)< ™) ME], 224, mpo] g 24, 3] 524, ) E 4, RRH(Radio
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[22]

[23]
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[25]

[26]
[27]

[28]

[29]
[30]

[31]

iy

_‘_4

R, 71 A =120)E G102 s A S S8 ARl el A

71 % (Transmission Point, TP) .2 E& 4= ¢la1, %(10)?,_%151 Jakel
FAE A8 B A A 41 H(Reception Point, RP) .2 B3 4~ 9l o o
FE I E(Point) %=+ %521 W (Transmission and Reception Point) &2 E& = )

|
A= (20)E IO E S FH A A 73S 5 ATk 71 A =20
Y 7] 2~ E # %-(unicast transmission)= ¢ 3t 6} % =1 H|o)H A 24| 2] =1
&l =1 &7 A € (Physical Downlink Shared CHannel, PDSCH)-& #<&3F 4=
=3 EE;}, 71222002 PDSCHE] F=2le] I at ~7|Zd So] 3lake 3 4o
AR = gTH A oy AL E &4, B8] A3 A & A (Physical
Uplink Shared CHannel, PUSCH))Oﬂ A 9] Xj/o\ 2 A 2AIEE s ARE
¥ 3ts)i= 81k A A o] A H (Downlink Control Information, DCI)E %38} 7]
A&l ALEE = st A Ao Al d 24 9] =] 8k A1 Alo] A (Physical
Downlink Control CHannel, PDCCH)& %% & 5= 31t} PDSCH®} PDCCHA= 22}
shite] BT ol M AJFHA E) o2 25 3= HolE 9 R Alo] F 9l
AR = Avk. FH, VA7 (20)2 FH A Aol ARE AE6H7] fal dHolE
G Yol Y x]8k= st = A o] A d 224 2] EPDCCH(Enhanced PDCCH)E
AT 4 ek olaol i, 2 AW & B ETE F AT AS AT
Qo] T2l E = JulE A e = g

71 A 51202 FaF g Aol A @E-a1-R- 7] 2] S (UE-specific Reference Signal

£+ DeModulation Reference Signal, DM-RS)E A48 4= 91T} DM-RS+
PDSCH 3= EPDCCH®| 525 9?3l AH-8-2 4= It} PDSCHol ¥ ¥
DM-RS2] SHE L} 3 E (p)i= pe{7,8,9,10,11,12,13,14} A <= 9131, EPDCCH?I|
7 ¥ DM-RS 2] SHe| Y 3 E(p)i= pe{107,108,109,110} 4 5~ 3}

PDSCH®l| ¥ % DM-RS 9] A8 2 (r(m))<= U2l =544 13 %01 el
A

(7512 1]

wz&vqo

01,. ,12NR’ElxDL 1 normal cyclic prefix
01,... 16V TPl _1  extended cyclic prefix

1

1
m)=-—\1-2-¢(2m))+ j—=1-2-c2m+1)m
=2t -2 et
Z2ahAl o] A Nmax DL = S 2191 B (Resource Block, RB) W9 & & of
3hare 3 o) 9 F(bandwidth) © 241, 1109 & 9tk AR

Al 2~ (pseudo-random sequence) c(i)T T2 78H2 29} o] x=7]3}E 5= ),
[_rfﬂ—/\] 2]

... =(n /2]+1) (2n‘”SC'D’ +1)-2'6 + Hgepp

T4 2014 na= £ A EA 0 WA 199 4k 7HE o AT nsepi=
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[32]

[33]
[34]

[35]

[36]

[37]

[38]
[39]

[40]

2~ W59 o}o]t](scrambling identity) ZA] 0 3= 19] 74S 7F2 5= Q).
("scn)) o] A2 pMRs,i & #tol BHAS Al &l Al wH A FAY
i Mp

DCIZA DCIEH 1A7F A 5= 45 4 oboltl( o] )0l i, THE Aol =

ID
nl%MRS i o1tk 4754 20 W= W, DM-RSE ngep] gho] A2 & o
Ak 2 2.4 (pseudo orthogonality)S 7FH& 5~ 31t}

PDSCHel| # % ¥ DM-RS 2| Al 2 (r(m))7} w8 ¥ = A 2 A (resource
element, RE)] A& W) B A B o FBjk)+= oh5o] 57812 33 o]
7ﬂ 24 }E] /\ O] q_

[_rfﬂ—/\] 3]

k=5m+NFn,., +k'

. [ pe{781113}
k=
0 pe{9,1012,14}

('mod2+2 if in a special subframe with configuration 3, 4, 8 or 9 (see Table 4.2-1)
I=¢I'mod2+2+ 3|_l' / 2J if in a special subframe with configuration 1,2, 6, or 7 (see Table 4.2-1)
/'mod2+5 if not in a special subframe

(0,1,2,3 if n, mod 2 = 0 and in a special subframe with configuration 1,2, 6, or 7 (see Table 4.2-1)

I'=40,1 if #, mod 2 = 0 and not in special subframe with configuration 1, 2, 6, or 7 (see Table 4.2-1)
12,3 if », mod 2 =1and not in special subframe with configuration 1, 2, 6, or 7 (see Table 4.2-1)
m'=0,1,2

G2 300 APRB = A B R 019 )5 SR kg el

A9 B8 2710130, npet= B4 A9 25 Ao vl, niz £E dufolth,

23 ArRB=125 Shihe] PRB Wie] A B ofelol el 57k 1270wl 57 n

preOl A1 DM-RS7} vl 8 5] 1= AF91 9] o] & =AY}, 2 25 251, ot
FE@P)7F7,8, 11 = 13 w) DM-RS7}F w38 5 = A-1(210)7} ¢l Y £ E(p)7F
9,10, 12 3= 14 v DM-RS7} 1|38 5] 3= Z}F1(220)2 k 4to] A2 Aolsk A&

A
=T

3k PDCCHoﬂ #H ¥ DM-RS thsle] A7) =84 224 3
T5h2] 4 9 571 o] 8- 4= )
[734 4]

Cinit = (]_n /2_|+1) (2 EPDCCH 1). 716 SE(li)I%CCH
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=

ks
o
o

29l

A

LA



WO 2014/098394 PCT/KR2013/011241

411 k= SNy +k

_[1 peilo7108}
“10 peflo9110}

I'mod2+2 if in a specialsubframewith configuration 3,4, or 8(seeTable4.2-1)
I=<I'mod2+2+ SLI'/ZJ if in a specialsubframewith configuraton 1, 2, 6, or 7 (see Table 4.2-1)
[/'mod2+5 if notin a specialsubframe

(0,,2,3 if n, mod2 = 0 andin a specialsubframewith configuraton1, 2,6, or 7 (see Table 4.2-1)
I'=40,1 if n, mod2 = 0 and not in specialsubframewith configuraton1, 2, 6, or 7 (see Table4.2-1)

23 if n, mod2 =1andnot in specialsubframewith configuraton1, 2, 6, or 7 (see Table 4.2-1)
m'=0,,2

[42] A, Fa FAle] 858 o] 7] 9] 3] MIMO(Multiple Input Multiple Output)
750l o] &E = ATH MIMO 7] -2 g ARGAH o) Al 7] 4] 5 9] FE vt
A& 2.5 g dEhi= SU-MIMO(Single User MIMO) 7| < 3} t}4=2]
AREAF DN Al 712 = o] QP Y AR A= A 33 AR & Hel sk
MU-MIMO(Multi User MIMO) 7] %S %313t 5= 91t}

[43] & Al LTE(Long Term Evolution) A =&l ol| 4 = Z tff 87 ©] ¢Fel| vt
FEE(p)7 WA 14)7F 7 8HaL, ngepi= 0 4= 19] & 7HE = doh

[44] SU-MIMO®Q! o] 71 A =& bk 2 7] %] 87) 2] #lo]o] & o] -&&to] DM-RSE
AEe 5 AL, MU-MIMOY o 7 A 55& Zh b= 7)) B3z 270 9] #lo] ol &
o]-&3to] DM-RSE HAEE 5 Utk 1719 #lo]ofl A - 171 2= =7t
A 7 a2 o)) #olofQl A9 279 A= ETFEAT AT

[45] MU-MIMO®] 7 -¢- A/ & 5= A= Hoh &2 o] 7l 571= 40 a1, A& = =
Ao Holoj o] = 49 7 Ut o wWl, 2 a1 = 270 9 Hlo]ol &
AHEEHAl FTh 3 12 o] 2] g A 9 ZF whidol] X%t ¢ ol #Holojo] ME
vepd o

[46] [3% 1]
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471 # of Total layers # of Total UEs # of layers for each UE
UE A UE B UEC UED
1 1 1
) 1 2
2 1 1
1 3
3 2 1 2
3 1 1 1
1 4
4 2 2 2
3 1 1 2
4 1 1 1 1
5 1 5
6 1 6
7 1 7
8 1 8

[48]

[54]
[55]
[56]

_———-———
N N W
—_— O O o0

T 12 F28, MU-MIMO®) A 7} gto] 17]9] #o]o] & A& 3= 7
Ae) a7 o) @o] X F Jorw B g 47hH] AT W e

o)
DA

[e)
+

P

T

1-1) 1 layer, port 7, nscip=0

1-2) 1 layer, port 7, nscip=1

1-3) 1 layer, port 8, nscip=0

1-4) 1 layer port 8, nscip=1

E3 E 1S FESHAE, MU-MIMOC A 2} dhidro] 27) 9] #o]o] & Al-§-ah+=
A%, Ah 270 @to] A9 5 Yo vhet e b A9t dew
z,: olq_‘

2-1) 2 layers, port 7~8, ngcip=0

2-2) 2 layers, port 7~8, ngcip=1

ESH ¥ 18 FEsHH, SUMIMOCI A 8 ghitko] 7] W X] 87 9] glo|o &
ARG = QA g o] 1 =270 9] #lo]o B ARG Sk = da e
MU-MIMO®|| A @zto] 1 F=3= 27 9] o)) & A3 7 9-(1-1, 2-1) <}
THEU g do] 3 #] 87 9 #lo]o] B AREShE A= vhedt 22
A

3-1) 3 layers, port 7~9

3-2) 4 layers, port 7~10

3-3) 5 layers, port 7~11

3-4) 6 layers, port 7~12

3-5) 7 layers, port 7~13

3-6) 8 layers, port 7~14
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[63]

[68]
[69]

[70]

[71]

AEQEE FAlsHA] gk A5, 714
FEEE AQYAEST 7 Aok A S
gl oo & AR&-3E = dTh

A= e MUM

FEET g wdo] 179 ZES)
AreEdesd dE T A

4-1) 2 layers, port 7~8
4-2) 3 layers, port 7~9
4-3) 4 layers, port 7~10

et BE A8 aEehd e
ofolv] o] gho] w2 RV H A B2 Aol el 29

MIMO®| A ©tko] 17] 2] g o]o] & A}-835}=
o) thaf 2 h 47l e] o] o] & ApEahe

PCT/KR2013/011241

T3 ¥ L go) 174 ¢
ol EalskA] 3 179
71H HES == 1WA 4704

olu], 17) 2] Z=Y =7} 17) 2 do)o] & ALEEl=

3F-(1-1)2}

T 204 88
O]‘ O] q 9] %}\_(HSCLD)%

o°]t}.
[3% 2]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value [Message
0 1 layer, port 7, nycm=0 0 2 layers, ports 7~8, nscip =0
1 1 layer, port 7, nscin =1 1 2 layers, ports 7~8, nscio =I
2 1 layer, port 8, nsap = 2 3 layers, ports 7~9
3 1 layer, port 8, nscip =1 3 4 layers, ports 7~10
4 2 layers, ports 7~8 4 5 layers, ports 7~11
5 3 layers, ports 7~9 5 6 layers, ports 7~12
6 4 layers, ports 7~10 6 7 layers, ports 7~13
7 Reserved 7 8 layers, ports 7~14
#2357 A = @ Apolof] of&y o] §laL, 7] A= o] ZE5h= DM-RS 9]
ﬂﬂﬁﬂ?ﬁﬁﬁﬁﬁiii%%%ﬂﬂﬂ%ﬂ1]*3&E4@Et

DCIS} 22 313 = Ao B R.E

A H 3= LTE Rel-102] 74 9- TM(Transmission Mode) 99| 4] DCI 3%
¥3&x o] A4¥ 7}, LTE Rel-119] 7-$- T™ 109 4] DCI %

sk A48k of =

S EREERE R

MU-MIMO®| A H )l & A& Ho|o] 9] 75

.o]2] 3l 31| E 9
el
W 2Do]| ¥ 3HE o]

= T A

=47)0] a1,

At % 7bsd kel ALk 4ol m, 2 wiko] sht iz T el w0 o) &

A8z A5t o] & 3 MU-MIMO2] 73 -
# o) 871 <] OPEﬂUrE 0] &8}= LTE A| 28l o] 4] 7} ¢hen}

C.

A7 e 2,
E#oﬂ EH"HH Nscip %}oi OJJF 17]’
Aolol 2 ANE 4 DA, 3L o

SEECS

P}

A}

AA A8 S AL 5 QR

T 75 A9 o2 02 A 16719
MU-MIMO®l A Hofj 47 9] #lo]oA &
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[72] % 32 MU-MIMO®l| Al A1 44 = 9l = vbdo] Hdl 7/]57F N1 &4
A 2~E 9] o & EA] S
[73] %38 #FAx5hE, MU-MIMOO A A 43 5= 9l = vhib310-1 W A] 310-N), =,
71A1=1(320)°] &40l 5t FH A DM-RSE S 91 %}(310-1 A
310-N)2] Z th 7| 5= 7F N(N>4) 7] 0] a1, o] wj 2] o] o] 2] F= N7 ot} o] &
=23 E41 /\]/\Eﬂp_ Rrp e ?_}t_!‘:} ko] MU-MIMOE ] ] &F = QU B
g A A o) A, MU-MIMO2] 7 $- 7+ vhiabo] 7] 2| 91 5= o]0 /s 17 =
27 & 8k 4= 9l
[74] <A 7153 9z 8, Al 7153 A A Holofe Al 8>
[75] A o] A, MU-MIMO %73 of| A4 & T 7}5% ko] s 4=1= 87 ol az, F of
7he @k A wlolol ol Az 871 47 AT 3 3& o B’ A 7 o]
A4 = = ol NeE UrE‘r%HE}.
[76] (3% 3]
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7] # of Total layers| # of Total UEs # of layers for each UE
UEA | UEB | UEC | UED | UEE | UEF | UEG | UEH
1 1 1
2 1 2
2 1 1
1 3
3 2 1 2
3 1 1 |
1 4
4 2 2 2
3 1 1 2
4 1 1 l 1
1 5
5 3 1 2 2
4 1 1 1 2
5 1 1 1 1 1
1 6
3 2 2 2
6 4 1 1 2 2
5 1 1 1 1 2
6 1 1 l 1 1 1
1 7
4 1 2 2 2
7 5 1 | 1 2 2
6 1 1 1 1 2
7 1 1 1 1 1 1 1
1 8
4 2 2 2 2
g 5 1 1 2 2 2
6 1 1 1 1 2 2
7 1 1 1 1 1 2
8 1 1 1 1 1 1 1 1
[78] I 38 Fxst, MU-MIMO® A Z; ebiiko] 17 9] dlo| o) & Al-&ah= 45,
A el dlelolz} A2 Qe b 497 A0 5 olek 4]
8714 758 1814z 3 20) w2 4744 o] glo] 47k 7k o] F7bd 4 9

ol & &A= oF el A 1-5 W A] 1-83 2] port 99} port 100 A ngep=0 H=+=
1= A 7 AT

[79] 1-1) 1 layer, port 7, ngcip=0
[80] 1-2) 1 layer, port 7, ngcip=1
[81] 1-3) 1 layer, port 8, ngcip=0
[82] 1-4) 1 layer, port 8, ngcp=1
[83] 1-5) 1 layer, port 9, ngcp=0
[84] 1-6) 1 layer, port 9, ngcp=1
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[85] 1-7) 1 layer, port 10, ngc;p=0
[86] 1-8) 1 layer port 10, ngep=1
[87] S 3 38 s, MU-MIMO®I A ZF dhizko] 271 9 #lo] o] & AL&-5}=

S, Aol 870 Holoj 7k Al dE = o' 47HA] A d s = ol
3 71 4744 7355 el A<= 3 200 whE 27FA] o] 9] o)l 27FA| 7 o] Fobd <=
Atk o] & el = oF el A 2-3 WA 2-49F 2Fo] port 9~1091 A ngep=0 3= 1=
Ab-ggh = Sl
] 2-1) 2 layers, port 7~8, ngcip=0
] 2-2) 2 layers, port 7~8, ngcip=1
[90] 2-3) 2 layers, port 9~10, ngcp=0
] 2-4)2 layers port 9~10, ngep=1
] 3 738 s, SU-MIMOC A §F o] 17 W %] 871 9] #lojo] &
AFE3E 2= 91t} 3F ©hbo] | IR 27 9] @ o] o] & A& 0= b ol
MU-MIMO?®I| A ©hito] 1 BE5= 27] 9] dlo]o](1-1, 2-)E AH-&sh= 452
THEU g do] 31 %] 87 o] Hlo]o & AL B vt S

o)
DA

[93] 3-1) 3 layers, port 7~9

[94] 3-2) 4 layers, port 7~10

[95] 3-3) 5 layers, port 7~11

[96] 3-4) 6 layers, port 7~12

[97] 3-5) 7 layers, port 7~13

[98] 3-6) 8 layers, port 7~14

[99] ghA, 270 o] e = thal 3F ek 21 o] =3 v oL whio] 171 2]
FENEE FAIEHA] 53 A5, 71 A 572 dhibo] Al ehx] gk 17) €]
AEAEE AASS 7 Ak AAFH = e === 1 WA 4719
dojol & ARES o= At o, 17h e =T 179 Hlo]ol & ALk
74 9= A3 MU-MIMO© A wio] 17] €] o]0 & AL-&-38h= 74 5-(1-1) ¢}
SoEnh & 9ol 179 e o) thal 2 A 4709 ol & ARG
A= v 2E g

[100] 4-1) 2 layers, port 7~8

[101] 4-2) 3 layers, port 7~9

[102] 4-3) 4 layers, port 7~10

[103] %3 RE A$2 aeshd thS9] 1 49 o] glo]| o] FAE 5=t} &

4ol A =175 ofolv] & gho]l wh= 37| ¥ A 2 Aol Ao a9 EY
0}0]1“49] %}(nscm)% Oolqﬁ
[104] [3E 4]
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[105] One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value |Message
0 1 layer, port 7, nsem=0 0 2 layers, ports 7~8, nscip =0
1 1 layer, port 7, nscip =1 1 2 layers, ports 7~8, nscin =1
2 1 layer, port 8, ngap =0 2 2 layers, ports 9~10, ngcip =0
3 1 layer, port 8, ngcip =1 3 2 layers, ports 9~10, ngcip =1
4 1 layer, port 9, nscip=0 4 3 layers, ports 7~9
5 1 layer, port 9, nscip =1 5 4 layers, ports 7~10
6 1 layer, port 10, nscip =0 6 5 layers, ports 7~11
7 1 layer, port 10, ngcip =1 7 6 layers, ports 7~12
8 2 layers, ports 7~8 8 7 layers, ports 7~13
9 3 layers, ports 7~9 9 8 layers, ports 7~14
10 4 layers, ports 7~10 10 Reserved
11 Reserved 11 Reserved
12 Reserved 12 Reserved
13 Reserved 13 Reserved
14 Reserved 14 Reserved
15 Reserved 15 Reserved

[106]

[107]
[108]

TC 1=

L=, g st 31 2909 33k (backward compatibility)& 21 & 5}o] 3 5 £+
631 120] Hlol o] T4 4 9

[3% 5]

One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled

Value Message Value |Message
0 1 layer, port 7, nscip=0 0 2 layers, ports 7~8, nscip =
1 1 layer, port 7, nscip =1 1 2 layers, ports 7~8, nscip =1
2 1 layer, port 8, nscip =0 2 3 layers, ports 7~9
3 1 layer, port 8, nscp =1 3 4 layers, ports 7~10
4 2 layers, ports 7~8 4 5 layers, ports 7~11
5 3 layers, ports 7~9 5 6 layers, ports 7~12
6 4 layers, ports 7~10 6 7 layers, ports 7~13
7 1 layer, port 9, nscin=0 7 8 layers, ports 7~14
8 1 layer, port 9, ngcip =1 8 2 layers, ports 9~10, ngcip =0
9 1 layer, port 10, nscin =0 9 2 layers, ports 9~10, nscip =1
10 1 layer, port 10, nscip =1 10 Reserved
11 Reserved 11 Reserved
12 Reserved 12 Reserved
13 Reserved 13 Reserved
14 Reserved 14 Reserved
15 Reserved 15 Reserved
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[109] [3E 6]

[110] One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled

Value Message Value |Message
0 1 layer, port 7, nscin=0 0 2 layers, ports 7~8, nscip =0
1 1 layer, port 7, nscip =l 1 2 layers, ports 7~8, nscip =1
2 1 layer, port 8, nscip =0 2 3 layers, ports 7~9
3 1 layer, port 8, nscip =1 3 4 layers, ports 7~10
4 2 layers, ports 7~8 4 S layers, ports 7~11
5 3 layers, ports 7-9 5 6 layers, ports 7~12
6 4 layers, ports 7~10 6 7 layers, ports 7~13
7 Reserved 7 8 layers, ports 7~14
8 1 layer, port 9, nscin=0 8 2 layers, ports 9~10, nscip =0
9 1 layer, port 9, nscinp =1 9 2 layers, ports 9~10, nscip =1
10 1 layer, port 10, nscmy =0 10 Reserved
11 1 layer, port 10, nscip =1 11 Reserved
12 Reserved 12 Reserved
13 Reserved 13 Reserved
14 Reserved 14 Reserved
15 Reserved 15 Reserved

[111] F 4 WA E 6ol A A ER olo|t] ¢ glo] WhE F V¥ A gk A F-oll A <
A5 oFo]t] 9 gh(ngen) 0] T

[112]  3E4WA E 65 o= stu7t 71 A =1 ik Afo]of] eF&rrof Qla1, 7] A5 0]
7 53H= DM-RS 2] gloJo] 7|57, ey X E A~ M55 ofo|r] & Xl lo}t
4H| E o] A H 3= DCIS 28 313Fd I Alo] A RE Eato] Al1dgE 4= o)

[113] A<z 3k of ol A, 3 29} )3 W], MU-MIMO®I| A 2} @ito] 17) 2] go]o] &
A&k B -5-E A8l port 92 port 1001 A ngep=0 B+= 15 AH&3F= 2 -5-7F
F7HE A}, A RE, ©E o 24, port 9, port 10, port 11, port 121 A nge;p=0<-
A&k A 57 F7hE = A s st

[114] 3 MU-MIMO®I A 7t ehizko] 27 9] glo|o] & AL&81= 292 98] port
9~1091 A ngep=0 3= 1S AFE3= A 9-7F F=7FE ). hAIRE, TF & o 224,
port 9~10, port 11~129 4] ngep=0< AF-&3l= 4 57F 3715 &= A = 7Hsshr)

[115] <HAd 715t 92 10, Hd 7155 A A H ol A 10>

[116] A ol A, MU-MIMO 37 o] 4] H o 7k gk vk o] 7)) 5=+= 107H o] 31, o
7hsdt AR Aol e 1070Y 4= ATk 7 o] 2 e - 7 vhidkol)

A g e wolo o AgE e
[117] [3% 7]

l

F
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[118] # of Total layers] # of Total UEs # of layers for each UE
UEA | UEB | UEC | UED | UEE | UEF | UEG | UEH | UEI UE)
1 1 1
5 1 2
2 1 1
1 3
3 2 1 2
3 1 | |
1 4
4 2 2 2
3 1 1 2
4 | | | 1
1 5
5 3 1 2 2
4 1 | | 2
5 1 | | 1 1
1 6
3 2 2 2
6 4 1 | 2 2
5 1 1 | 1 2
6 ! | | 1 1 1
1 7
4 1 2 2 2
7 5 1 | | 2 2
6 | 1 | 1 1 2
7 ! | 1 1 1 1 1
1 8
4 2 2 2 2
s 5 1 I 2 2 2
6 1 1 | 1 2 2
7 1 | 1 1 1 1 2
8 ! | 1 1 1 1 1 1
S 1 2 2 2 2
6 1 1 1 2 2 2
9 7 1 | | 1 1 2 2
8 1 | | 1 1 1 1 2
9 | | | 1 1 1 1 1 1
5 2 2 2 2 2
6 1 i 2 2 2 2
10 7 1 | | 1 2 2 2
8 1 | 1 1 1 1 2 2
9 1 | | 1 1 1 1 2
10 1 | | 1 1 1 1 1 1 1

[119] ¥ 78 F2hd, MU-MIMO® A 7+ eriko] 17l 9] dlo]o & AL8-3h= A5,
Hdl 107]9] glolo7t A dE 5= o2 107H] A7 2o s 4= vt 4
107HA] 455 el A<= 35 200 W& 471%] o] 9ol 6714 7} T F7HE <= E}
ol & &A= ot el A 1-5 W A] 1-103 2] port 9 W A] port 1490 4 ngep=0-2
A& = AT
[120] 1-1) 1 layer, port 7, ngcip=0
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[121] 1-2) 1 layer, port 7, ngcip=1

[122] 1-3) 1 layer, port 8, ngcip=0

[123] 1-4) 1 layer, port 8, ngcp=1

[124] 1-5) 1 layer, port 9

[125] 1-6) 11ayer, port 10

[126] 1-7) 11ayer, port 11

[127] 1-8) 1layer, port 12

[128] 1-9) 1layer, port 13

[129] 1-10) llayer port 14

[130] T3k ¥ 7S 2P, MU-MIMOOI A ZF vhido] 27) 9] g o] o] & AL&-8}i=

A5, ol 10711¢] Holoj7t A fd 4~ Joem R 574 97 2w 5 T
A7) 5714 9SS Y ElA = T 20l whE 27FA] o] Qo)) 37FA 7} ] FobE 5

AT}, o) & A A= of el el A 2-3 W %] 2-57} 7] port 9~10, port 11,13, port
12,1491 A ngep=0= AF-&3 4= ) &= 25 F28)e] 443 v} o] port 113
130] & A2 o] &3}l port 129} 147} -2 A8 o] &322 27 9]
do]o] & 23l port 113} 130] 3F0] AL port 129} 147} 3/ 5= A1)

[131] 2-1) 2 layers, port 7~8, nscip=0

[132] 2-2) 2 layers, port 7~8, nscip=1

[133] 2-3) 2 layers, port 9~10

[134] 2-4) 2 layers, port 11,13

[135] 2-5) 2 layers, port 12,14

[136]  HEgh 3% 78 F2sHH, SU-MIMOOI A &k ghko] 171 W =] 87 9] #Holo &
ARES = QT g wdo] 1 = 2709 Hlo] o) & AEShE A e d
MU-MIMO®| A sbiko] 1 TE=27] 9] dlo]o & A3 7 9-(1-1, 2-1) 9}
THEU g do] 3 #] 87 9 #lo]o] B AREShE A= vhedt 22
A

[137] 3-1) 3 layers, port 7~9

[138] 3-2) 4 layers, port 7~10

[139] 3-3) 5 layers, port 7~11

[140] 3-4) 6 layers, port 7~12

[141] 3-5) 7 layers, port 7~13

[142] 3-6) 8 layers, port 7~14

[143] 39,2709 mEQ=d) thel st d a1 o] = whido] 17]¢]
FENEE FAIEHA] 53 A5, 71 A 572 dhibo] Al ehx] gk 17) €]
FEAESE AAEST F Ak AASFE = VR Z=9==1 WA 4709

glojo} & AbES = At o) w17 L= ETL 17 glo]ol & AbE k=
74 9-3= A3 MU-MIMO© A o] 17]¢] o] o & A}-&84= 74 -%(1-1) ¢
=W E) 5 vhdo] 1719 e o thaEl] 2 WA 471 9] o) & AF_E=
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[144
[145
[146
[147

[148]
[149]

[150]

[151]

B9 e e 9
4-1) 2 layers, port 7~8
4-2) 3 layers, port 7~9
4-3) 4 layers, port 7~10

A4d WE B sk 0ge ¥

PCT/KR2013/011241

81} Zro| o] Eo] F-Al=E 4= 9lt}, 3%

goll A =AM E" olo|r] 9] gho] R %V ¥] A & A Foll Ao ~AHEH

olo]t] 2] Fh(nscp)= 0°] T}

[3% 8]

One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled

Value Message Value |[Message
0 1 layer, port 7, nscin=0 0 2 layers, ports 7~8, nscinp =0
1 1 layer, port 7, nscip =1 1 2 layers, ports 7~8, nscip =1
2 1 layer, port 8, nscip =0 2 2 layers, ports 9~10
3 1 layer, port 8, nscip =1 3 2 layers, ports 11,13
4 1 layer, port 9 4 2 layers, ports 12,14
S 1 layer, port 10 5 3 layers, ports 7~9
6 1 layer, port 11 6 4 layers, ports 7~10
7 1 layer, port 12 7 5 layers, ports 7~I11
8 1 layer, port 13 8 6 layers, ports 7~12
9 1 layer, port 14 9 7 layers, ports 7~13
10 2 layers, ports 7~8 10 8 layers, ports 7~14
11 3 layers, ports 7~9 11 Reserved
12 4 layers, ports 7~10 12 Reserved
13 Reserved 13 Reserved
14 Reserved 14 Reserved
15 Reserved 15 Reserved

T, et 32919 34 (backward compatibility)& 312 8] 3 9 B2

107} o) o]l &o] A€ 5= 3t
3t 9]

Ex
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[152] One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value |Message
0 1 layer, port 7, nscip=0 0 2 layers, ports 7~8, nscip =0
1 1 layer, port 7, nscip =1 1 2 layers, ports 7~8, nscip =1
2 1 layer, port 8, nscip =0 2 3 layers, ports 7~9
3 1 layer, port 8, ngcip =1 3 4 layers, ports 7~10
4 2 layers, ports 7~8 4 S layers, ports 7~11
5 3 layers, ports 7~9 5 6 layers, ports 7~12
6 4 layers, ports 7~10 6 7 layers, ports 7~13
7 1 layer, port 9 7 8 layers, ports 7~14
8 1 layer, port 10 8 2 layers, ports 9~10
9 1 layer, port 11 9 2 layers, ports 11,13
10 1 layer, port 12 10 2 layers, ports 12,14
11 1 layer, port 13 11 Reserved
12 1 layer, port 14 12 Reserved
13 Reserved 13 Reserved
14 Reserved 14 Reserved
15 Reserved 15 Reserved
[153] [3% 10]
[154] One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value [Message
0 1 layer, port 7, nscin=0 0 2 layers, ports 7~8, nscip =0
1 1 layer, port 7, nseip =1 1 2 layers, ports 7~8, nseip =1
2 1 layer, port 8, nscip =0 2 3 layers, ports 7~9
3 1 layer, port 8, nscip = 3 4 layers, ports 7~10
4 2 layers, ports 7~8 4 5 layers, ports 7~11
5 3 layers, ports 7~9 5 6 layers, ports 7~12
6 4 layers, ports 7~10 6 7 layers, ports 7~13
7 Reserved 7 8 layers, ports 7~14
8 1 layer, port 9 8 2 layers, ports 9~10
9 1 layer, port 10 9 2 layers, ports 11,13
10 1 layer, port 11 10 2 layers, ports 12,14
11 1 layer, port 12 11 Reserved
12 1 layer, port 13 12 Reserved
13 1 layer, port 14 13 Reserved
14 Reserved 14 Reserved
15 Reserved 15 Reserved
[155]  F 8 WA 3 10014 A FEY ofo|t] 9 gho] up& F 7] ¥ 4] & 404 ¢

17

259 oFolv 9] Fhngep) 00
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[156]

[157]

[158]

[159]
[160]

[161]
[162]

E 8 WA 310 F o = St 7] A w5 w7 @bl Afo)of] eFdrr]of 9l a1, V] Ao
7 %35k= DM-RS 9] dlo]o] 7l 47, telu X E, AR5 ofo| ] & A A|ehi=
4H]| E o] F R = DCISF 22 3t =1 Ao R E S3le] AladdE 4= o)

23t ol o A, 3 29} ¥ g w), MU-MIMO®I A 7 ehito] 171 2] gjo] o] &
AL-g-3h= A5 98l port 9 W A] port 1490 A ngep=08 AH8-3= 4 57}
F7HA A ShAIRE T o 24, port 99 port 109114 nsen=0 3= 15 AFS-3h=
74 5-2} port 113} port 12(5=5= port 113 port 13)° A ngep=0a AF-8-3F= 457
F7 = A 7Hs sk B, port 9 WA port 1190 4] ngep=0 & 18 AF-8-38}
39-7F F7FE = A % 7hs etk B, port 9914 ngep=0 = 18 A& 8=
7459} port 10 WA] 139 A ngep=0 A-8-3F= A 571 715 = A & 7535

£ g, MU-MIMO®N A 2} vhiko] 271 9 @ o] o & AL&-5h= 74 9-5 913 port
9~10, port 11,13, port 12,1490 A ngcip=0-2 AF-&-8F= A 71 371 A v, SFA =,
& o & A, port 9~1091 A ngepp=0 B+ 18 AFE3FE 4 -9-9 port 11,1391 4 ngepp
=0 A&t A 5-7F F7hE = A % T st

<A d 75 sk g 12, Ad 7153 A A ool A 12>

A ool A, MU-MIMO $Hg el A H o 7Hs &k vk o] 7 9=3= 1270 o] az, H o
7he gk A dlolo] o A= 1271 = ATk 3 11 o] 2] §F A - 7 whido
A1 43 9la= dlelo] o] T4 & eI

3% 11]

# of layers for each UE

# of Total Iayers‘ #of Total UEs -
AJUEB )| UEC| UED| UEE | UEF | UEG| UEH | UEI | UEJ | UEK | CEL

2

—

—_—l—_——l—la]—]|—=]—=]lo|lan]—] === =]l == |w]=]R]—||T

(Y =N KV VNG [y T\ P [N EVCY RN BV NG [0 R IFNG) FUCY Y Oy SUC) TR Y ) ey

—] — -] ro
—] -]
~o
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[163] ] 8
4 2 2 2 2
g 5 1 1 2 2 2
6 1 1 | 1 2 2
7 | 1 | 1 1 1 2
8 1 1 1 1 1 1 1 |
5 I 2 2 2 2
6 | | | 2 2 2
9 7 1 1 1 | 1 2 2
8 | 1 | | 1 1 1 2
9 | | | 1 1 1 1 ] |
5 2 2 2 2 2
6 I | 2 2 2 2
10 7 | 1 | 1 2 2 2
8 1 1 | 1 1 1 2 2
9 | 1 | | 1 1 1 | 2
10 | | | | 1 1 1 ] 1 |
6 I 2 2 2 2 2
7 1 1 | 2 2 2 2
1 8 | 1 1 | 1 2 2 2
9 1 1 | 1 1 1 1 2 2
10 | 1 1 1 1 1 1 | 1 2
11 | 1 | 1 1 1 1 | 1 1 |
6 2 2 2 2 2 2
7 | 1 2 2 2 2 2
8 | 1 | | 2 2 2 2
12 9 1 1 | 1 1 1 2 2 2
10 1 1 1 1 1 1 1 | 2 2
11 | 1 | 1 1 1 1 | 1 1 2
12 1 1 1 1 1 1 1 1 1 1 | 1
[164] ¥ 112 228, MU-MIMO®| A 2} @hiko] 171 9] #lo|o] & AL-8-3)= 45,

[165
[166
[167
[168
[169
[170
[171
[172
[173
[174
[17
[176

e e e e e e e d d b b

A 12709 Folo 7 X £
127F4] A& A ellA = 7 200 & 471] o] 9]l 87}A| 7} t] F71E

] &)
‘__E

FlonE 12744 A9k BLE 5 Ak 4]

A
T 3

ol & &A= ol el A 1-5 W A] 1-129F 2] port 99} port 1000 A ngep=0 H=+= 1,

1-1) 1 layer, port 7, ngcip=0
1-2) 1 layer, port 7, ngcip=1
1-3) 1 layer, port 8, nscip=0
1-4) 1 layer, port 8, nscip=1
1-5) 1 layer, port 9, ngcip=0
1-6) 1 layer, port 9, nscip=1
1-7) 1 layer, port 10, ngc;p=0
1-8) 1 layer, port 10, nscip=1
1-9) 1 layer, port 11

1-10) 1 layer, port 12

1-11) 1 layer, port 13

1-12) 1 layer, port 14

2] 31 port 11 WA 140 A ngep=0< A& 4~

olq_
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[177]  H38h 3 118 3238, MU-MIMO®l| A 7} dhibo] 27 o] #lo] o & AL&-3}i=

[178
[179
[180
[181
[182
[183
[184

[185
[186
[187
[188
[189
[190
[191

[192
[193
[194
[195

—t e e

[196]

A%, Ath 12749 dlolo) 7t A 9h 5 Jon R 67hx) A9k Ba S vk
A7 6714 A-E 8l A & & 20 WE 27HA] o] ]el 47k 7F U FUHE
2tk o] 2 a4 3= ok el A 2-3 W] 267 2] port 9~10914 nscuy=0 = 1,
22 A1 port 11,13 2 port 12,1400 A ngep=03 A& 5= St}

2-1) 2 layers, port 7~8, ngcip=0

2-2) 2 layers, port 7~8, ngcip=1

2-3) 2 layers, port 9~10, ngcp=0

2-4) 2 layers, port 9~10, ngcp=1

2-5) 2 layers, port 11,13

2-6) 2 layers, port 12,14

S ¥ 112 325k, SU-MIMOC A & dhido] 178 W =] 87) 2] glo]ol &
AR = 9l g whido] [ I 270 9] "o B AL SHE A et
MU-MIMOG®I 4] ©tito] 1 BE3= 270 9] #lo] o] & AMg-ahi= 4 9-(1-1, 2-1) 2}
THET 8 @do] 3% 87) ¢ #lo]olE AbE ek A= v e
ATE 5228 Fh2ste] 4w g ukek 2o port 113} 130] 22 Ap&l & o] -&-5}ar
port 129} 147} & 28 o] g5t 2 =2 270¢] #lo]o]E 23 port 113} 139]
o)Al port 128} 147} QD 4= At

3-1) 3 layers, port 7~9

3-2) 4 layers, port 7~10

3-3) 5 layers, port 7~11

3-4) 6 layers, port 7~12

3-5) 7 layers, port 7~13

3-6) 8 layers, port 7~14

g, 270 o) ol el st A o] 3 E A ddo] 1719
HESEE FASHA] 57 A5, 71 A =& gl =408HA] X3 17 €]

Y e 2EYEE1 WA 4709

$i= vhed 22 5 gk,

4-1) 2 layers, port 7~8

4-2) 3 layers, port 7~9

4-3) 4 layers, port 7~10

Fae BE ASE aestd o] ¥ 129 2
12014 == 3057 ofelt] 9] gho] W= #7] %] A]
olo]t] 9] %}(nscm)% 0ot}

[3f 12]

ol o] 74 5+ e, &

o] )
&2 gl MY ~aMEY
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[197] One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value [Message
0 1 layer, port 7, nscmn=0 0 2 layers, ports 7~8, nscip =0
1 1 layer, port 7, ngap =1 1 2 layers, ports 7~8, nscp =1
2 1 layer, port 8, nycip =0 2 2 layers, ports 9~10, ngcip =0
3 1 layer, port 8, nscin =l 3 2 layers, ports 9~10, nscin =1
4 1 layer, port 9, nscin=0 4 2 layers, ports 11,13
5 1 layer, port 9, nscip =1 5 2 layers, ports 12,14
6 1 layer, port 10, nscip =0 6 3 layers, ports 7~9
7 1 layer, port 10, nsem =1 7 4 layers, ports 7~10
8 1 layer, port 11 8 S layers, ports 7~11
9 1 layer, port 12 9 6 layers, ports 7~12
10 1 layer, port 13 10 7 layers, ports 7~13
11 1 layer, port 14 11 8 layers, ports 7~14
12 2 layers, ports 7~8 12 Reserved
13 3 layers, ports 7~9 13 Reserved
14 4 layers, ports 7~10 14 Reserved
15 Reserved 15 Reserved

[198] T, At 312919 534 (backward compatibility)-S 212 she] 3 13 =& %
148} Zo] "ol &o| -4 = 4 St}

[199] [3% 13]

[200]

One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled

Value Message Value |[Message
0 1 layer, port 7, ngcip=0 0 2 layers, ports 7~8, ngcinp =0
1 1 layer, port 7, ngcip =1 1 2 layers, ports 7~8, nscip =1
2 1 layer, port 8, nscip =0 2 3 layers, ports 7~9
3 1 layer, port 8, nscip =1 3 4 layers, ports 7~10
4 2 layers, ports 7~8 4 5 layers, ports 7~11
5 3 layers, ports 7~9 5 6 layers, ports 7~12
6 4 layers, ports 7~10 6 7 layers, ports 7~13
7 1 layer, port 9, ngcipy=0 7 8 layers, ports 7~14
8 1 layer, port 9, nsemy =1 8 2 layers, ports 9~10, ngcip =0
9 1 layer, port 10, nscip =0 9 2 layers, ports 9~10, nscip =1
10 1 layer, port 10, nscmp =1 10 2 layers, ports 11,13
11 1 layer, port 11 11 2 layers, ports 12,14
12 1 layer, port 12 12 Reserved
13 1 layer, port 13 13 Reserved
14 1 layer, port 14 14 Reserved
15 Reserved 15 Reserved
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[201] [3f 14]

[202] One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled

Value Message Value |Message
0 1 layer, port 7, ngcin=0 0 2 layers, ports 7~8, nscip =0
1 1 layer, port 7, nscip =1 1 2 layers, ports 7~8, nscip =l
2 1 layer, port 8, nscip =0 2 3 layers, ports 7~9
3 1 layer, port 8, nscip =1 3 4 layers, ports 7~10
4 2 layers, ports 7~8 4 5 layers, ports 7~11
5 3 layers, ports 7~9 5 6 layers, ports 7~12
6 4 layers, ports 7~10 6 7 layers, ports 7~13
7 Reserved 7 8 layers, ports 7~14
8 1 layer, port 9, ngcmn=0 8 2 layers, ports 9~10, nscip =0
9 1 layer, port 9, nscip =1 9 2 layers, ports 9~10, nscip =1
10 1 layer, port 10, ngem =0 10 2 layers, ports 11,13
11 1 layer, port 10, nscip =1 11 2 layers, ports 12,14
12 1 layer, port 11 12 Reserved
13 1 layer, port 12 13 Reserved
14 1 layer, port 13 14 Reserved
15 1 layer, port 14 15 Reserved

[203] X 12 WX 3 14004 A5 ofolt] o] Fho] WhE F 7| H A &
Aol Aol =aER oFo| ] 9] Fh(ngep)= 0°] T

[204] 312 WA 3 14 5 o] = ot 7] A a v Afo]of) efdrr] o gl

A =ro] H &= DM-RS9] #o]o] 7, Qb 2 E, 255 olo|t] &

Alsh= 4¥)| E 0] G H = DCIST 22 s = Alo] Y HE Sslo] Al1ddd

A TH

<423k ool A, 29} B w W), MU-MIMO®| A ZF gito] 17]¢] go]o] &

23l 4 9-E 9138l port 99 port 109 A ngep=0 == 12 AF-8-5F= 74 9%} port
11 W =] 1400 A nsc1D=0 ALE8h= 74 9-7F F7FE AT SEAIRE, thE ol 24, port
9, port 10, port 11, & port 13 4] ngeip=0 H=5= 15 AFE-3h= 4571 714 =
/\—'~ 7]’ o) O}Q‘-

[206] I3 MU-MIMO®N A 2 wiiko] 27]1 9] glo]o] & AL-&-38l= A5 9130 port
9~10°01 4 ngeip=0 H== 1& AME-3F= 4 59} port 11,13, port 12,1401 4] ngeip=0<
AHE3E= 7397 F7HE AT SEAIRE, B2 ol =4, port 9~10, port 11,1314 nsap
=0 £ 15 AFgshE 457 7 & A% 7Hs stk

2071 <3 W 7bedt e 16, Ao 7he 3 A A olo o - 16>

[208] A ool A, MU-MIMO St el A H o 7Fs &k vk o] 7)== 1670 0] oz, | o
7hs sk AA Aol g 1670 = AT 15+ o] ¢ g 75 7} vk
A4 7 = oo o] g E YERT

ﬁi

.

[205]

t

S~
o
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3% 15]
#of |#of
Total | Total

[

[209]
[210]

# of layers for each UE

UE A|UE B|UE C|UE D|UE E|UE F|UE G|UE H|UE T |UE J|UE K|UE L|UE M|UE NJUE O|UE P

10

layers| UEs
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—
— o~ | —
— e~ (— N|f—|—
— o~ | — o NN
— o~ N[ N[ NN
— o N || — NN [ NN N (NN |
o — || — N[N | NN [ NN (N N NN
o — NN N [ [ OO [ N[O N[O O [ |
OO [ N [ [ N[ O o [ [ N[N N[O [ |
N N [ — [ ||| N | NN [ [ [
o~ N [ [ [ [ [ | N O [ | [ |
o~ || [ [ [ [ — | [ [ [ [ R e I e A N ]
[a] || [ — [ | | [ |
o~ — || [ [ [ [ [ | [ | [ [ | [
o~ ~ ||| A Bhan BE o B | || | (||| | (| [ ||
— ||| [ | | Ll iR IR A ] [ |
S =] I C = ] o|SE S = g SE N3 =] p b P s SAESEAS
— o~ o) ~- LN (=)
— ~—i — ~—i —i —

[211]

o] 17)2] #o] o]

No B 1674 A5-7FE

)
=4

158 Fx35H4A, MU-MIMO®) A 7+ ¢t

o 1671 2] glo]e] 7} ]

9 %

2]

=0

ol oll A 1-5 =] 1-163} 0] port 9 W A] port 14914 ngeyp

o1 As Al

0

1

0

1

1-1) 1 layer, port 7, nscip

[213]
[214]
[215]
[216]

1-2) 1 layer, port 7, nscip

1-3) 1 layer, port 8, nscip

1-4) 1 layer, port 8, nscip
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[217] 1-5) 1 layer, port 9, ngcp=0

[218] 1-6) 1 layer, port 9, ngcp=1

[219] 1-7) 1 layer, port 10, ngc;p=0

[220] 1-8) 1 layer, port 10, ngep=1

[221] 1-9) 1 layer, port 11, nge;p=0

[222] 1-10) 1 layer, port 11, ngep=1

[223] 1-11) 1 layer, port 12, nge;p=0

[224] 1-12) 1 layer, port 12, ngeip=1

[225] 1-13) 1 layer, port 13, nge;p=0

[226] 1-14) 1 layer, port 13, ngeip=1

[227] 1-15) 1 layer, port 14, nge;p=0

[228] 1-16) 1 layer port 14, ngep=1

[229] S 7155 FEsE, MU-MIMOoOI A Z; d@hido] 27) 9] glo]o] & AF-&-3F=
5, Al 16709 Holol 7 Al = Qo v r g7FA] A7 H T 5
A7 8714 95 9 ElA = T 20 WE 27FA] o] Qo) 67FA 7} T] FHE 5
At} o] & A A = oFellel A 2-3 W X] 2-87} 0] port 9~10, port 11,13, port
12,1404 nsep=0 B5= 15 AFE S 5= v &= 28 Fxsto] A< g npe) ol
port 117} 130] &= #9115 ©]-8-8}aL port 129} 147} A== A4l & ] § 5} L=,
2702 dolo] & 23l port 113} 130] F o] AL port 129} 147} /L 4= A

[230] 2-1) 2 layers, port 7~8, nscip=0

[231] 2-2) 2 layers, port 7~8, ngcip=1

[232] 2-3) 2 layers, port 9~10, ngcp=0

[233] 2-4) 2 layers, port 9~10, ngcp=1

[234] 2-5) 2 layers, port 11,13, nge;p=0

[235] 2-6) 2 layers, port 11,13, ngeip=1

[236] 2-7) 2 layers, port 12,14, nge;p=0

[237] 2-8) 2 layers, port 12,14, ngeip=1

[238]  WESH 3158 FEEH, SU-MIMOC A & whko] 17)] W] #] 87] ] #lo]o] &
A 4= gk, @ whbo] | HEiz 2] 9] w0 o) & AL A= Y
MU-MIMO®°l| A ¥tto] | Ti= 270 9] #lo]ol & AL-g3)= 4 $-(1-1, 2-1) ¢}
SoEh & 9ol 3 WA 87 9] Holo] E AR shE A= ved g S
A

[239] 3-1) 3 layers, port 7~9

[240] 3-2) 4 layers, port 7~10

[241] 3-3) 5 layers, port 7~11

[242] 3-4) 6 layers, port 7~12

[243] 3-5) 7 layers, port 7~13

[244] 3-6) 8 layers, port 7~14

25
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[245]

[246
[247
[248
[249

—t e e

[250]
[251]

S, 27 9] 9l el sl ey 2L A%o] 2 E 3 wko] 1))
= A

AEQEE FAlsHA] gk A5, 71 A & whido] alehA] &gk 17) 9
AESEE AASE Ak ARG EH = 118 2= == 1WA 4709
o)} & A3 5= Q) o|u, 1719 ZEL =T 179 do)o]E ALEE=
A 9-E 4428 MU-MIMOOI A ko] 17 9] glo] o] & AF&3h= 4 -9-(1-1) 9
FEET} @ thdo] (Ao 9o tha] 2 WA 47 9] Hlo]o] & ALgat=
A= det g T 3

4-1) 2 layers, port 7~8

4-2) 3 layers, port 7~9

4-3) 4 layers, port 7~10

@ BE A48 nelsh thedl 163 Lol Hol el 749 5 k. ¥
160014 2= 91849 ofo]u] o] gho] whe E7|¥]X) G Aol M 9] 22l
oFolt] 2l #k(nsep)E 0]t

[3% 16]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value |Message

0 1 layer, port 7, nscin=0 0 2 layers, ports 7~8, nscin =0
1 1 layer, port 7, nscip =1 1 2 layers, ports 7~8, nscip =1
2 1 layer, port 8, nscip = 2 2 layers, ports 9~10, nscip =0
3 1 layer, port 8, ngop =1 3 2 layers, ports 9~10, nsemn =1
4 1 layer, port 9, nscn=0 4 2 layers, ports 11, 13, nscip =0
5 1 layer, port 9, ngcip =1 5 2 layers, ports 11, 13, nscip =1
6 1 layer, port 10, nscip =0 6 2 layers, ports 12, 14, nseip =0
7 1 layer, port 10, nscip =1 7 2 layers, ports 12, 14, nycip =I
8 1 layer, port 11, nscin=0 8 3 layers, ports 7~9
9 1 layer, port 11, nscip =1 9 4 layers, ports 7~10
10 1 layer, port 12, nsein =0 10 5 layers, ports 7~11
11 1 layer, port 12, nscip =1 11 6 layers, ports 7~12
12 1 layer, port 13, nscin=0 12 7 layers, ports 7~13
13 1 layer, port 13, nscip =1 13 8 layers, ports 7~14
14 1 layer, port 14, nscm =0 14 Reserved
15 1 layer, port 14, nscip =1 15 Reserved
16 2 layers, ports 7~8 16 Reserved
17 3 layers, ports 7~9 17 Reserved
18 4 layers, ports 7~10 18 Reserved
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[252] 19 Reserved 19 Reserved
20 Reserved 20 Reserved
21 Reserved 21 Reserved
22 Reserved 22 Reserved
23 Reserved 23 Reserved
24 Reserved 24 Reserved
25 Reserved 25 Reserved
26 Reserved 26 Reserved
27 Reserved 27 Reserved
28 Reserved 28 Reserved
29 Reserved 29 Reserved
30 Reserved 30 Reserved
31 Reserved 31 Reserved
[253] =, At 31 2949 34 (backward compatibility) 3188k 3% 17 = 3%
183} o] Hlo]Ho] 7= o Ut
[254] 3% 17]
[255] One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value |Message
0 1 layer, port 7, nscin=0 0 2 layers, ports 7~8, nscip =0
1 1 layer, port 7, ngcip =1 1 2 layers, ports 7~8, nscip =1
2 1 layer, port 8, nscip = 2 3 layers, ports 7~9
3 1 layer, port 8, ngcip =1 3 4 layers, ports 7~10
4 2 layers, ports 7~8 4 5 layers, ports 7~11
5 3 layers, ports 7~9 5 6 layers, ports 7~12
6 4 layers, ports 7~10 6 7 layers, ports 7~13
7 1 layer, port 9, nscin=0 7 8 layers, ports 7~14
8 1 layer, port 9, nscip =1 8 2 layers, ports 9~10, nscip =0
9 1 layer, port 10, nscip = 9 2 layers, ports 9~10, ngcip =1
10 1 layer, port 10, ngcmn =1 10 2 layers, ports 11, 13, nscip =0
11 1 layer, port 11, nscin=0 11 2 layers, ports 11, 13, nscip =1
12 1 layer, port 11, nseip =1 12 2 layers, ports 12, 14, ns¢ip =0
13 1 layer, port 12, ngcip =0 13 2 layers, ports 12, 14, nscip =1
14 1 layer, port 12, ngcin =1 14 Reserved
15 1 layer, port 13, nscip=0 15 Reserved
16 1 layer, port 13, nscip =1 16 Reserved
17 1 layer, port 14, nscip =0 17 Reserved
18 1 layer, port 14, ngcip =1 18 Reserved

27
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[256] 19 Reserved 19 Reserved
20 Reserved 20 Reserved
21 Reserved 21 Reserved
22 Reserved 22 Reserved
23 Reserved 23 Reserved
24 Reserved 24 Reserved
25 Reserved 25 Reserved
26 Reserved 26 Reserved
27 Reserved 27 Reserved
28 Reserved 28 Reserved
29 Reserved 29 Reserved
30 Reserved 30 Reserved
31 Reserved 31 Reserved
[257]
[258] [3% 18]
[259] One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value |Message
0 1 layer, port 7, nscn=0 0 2 layers, ports 7~8, nscin =0
1 1 layer, port 7, nscip =1 1 2 layers, ports 7~8, nscip =1
2 1 layer, port 8, nscip =0 2 3 layers, ports 7~9
3 1 layer, port 8, nscip =1 3 4 layers, ports 7~10
4 2 layers, ports 7~8 4 5 layers, ports 7~11
5 3 layers, ports 7~9 5 6 layers, ports 7~12
6 4 layers, ports 7~10 6 7 layers, ports 7~13
7 Reserved 7 8 layers, ports 7~14
8 1 layer, port 9, nscip=0 8 2 layers, ports 9~10, ns¢ip =0
9 1 layer, port 9, nscip =1 9 2 layers, ports 9~10, nseipy =1
10 1 layer, port 10, nsemn =0 10 2 layers, ports 11, 13, nseip =0
11 1 layer, port 10, nscip =1 11 2 layers, ports 11, 13, ngeip =1
12 1 layer, port 11, nscip=0 12 2 layers, ports 12, 14, nscip =0
13 1 layer, port 11, nscp =1 13 2 layers, ports 12, 14, nscip =1
14 1 layer, port 12, ngcip =0 14 Reserved
15 1 layer, port 12, ngcip =I 15 Reserved
16 1 layer, port 13, nscip=0 16 Reserved
17 1 layer, port 13, nsem =1 17 Reserved
18 1 layer, port 14, ngcip =0 18 Reserved
19 1 layer, port 14, nscip =1 19 Reserved
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[260] 20 " Reserved 20 |Reserved

21 Reserved 21 Reserved
22 Reserved 22 Reserved
23 Reserved 23 Reserved
24 Reserved 24 Reserved
25 Reserved 25 Reserved
26 Reserved 26 Reserved
27 Reserved 27 Reserved
28 Reserved 28 Reserved
29 Reserved 29 Reserved
30 Reserved 30 Reserved
31 Reserved 31 Reserved

[261] F 16 WA 3 1894 =R ER ofolH] 9] gho] W& F7] ¥ A] &&
Aol Aol =aER oFo| ] 9] Fh(ngep)= 0°] T

[262] X 16 HX| 3 18 F o] = stu}7} 7] A 53 bk Alo]of] of&rr] o] 9l a1,
71450l 7 %8k DM-RS 9] #lo]o] 7l Qtel| v} 2 E, ~ A5+ ofot] &
XA sk su) =) A B DOISE 2 S Ale] ANE Batel A1dwd
T Aok

[263] T 4E By o] o AA oo ulE DM-RS A4 WHHS S AISHE S8 5ot

[264] =45 x2S, 714 =3 @2 PDSCHOll ¢ ¥l DM-RSE #1435 o
AL Bolojo] 4, qhEl L EE, 9 2B e ofolv]e] FR 5 ek
Hl o] &8 8] &FaL 31 TH(S400).

[265] 17 o] Z=L =0 A5, Hlo] &S N(N>4)7H o] vike] 17]9] dlo]o] &
AR 98 93 dlolo) A% 1A, 149 ehelh ZE, 17)e] 298
ofo]t] & A Alehi= N7 o] =, W A HdEU 455 918 dolo 75 27] A
47}, o]l th-& == 271 WA 471H U L E=, 1749 239 EH ofo|v &

2 A Bh= 3709 D=2 £33 2= Qi)

2661 270e] Zrg)me] A%, Hlo] B N2 el Wik 27h 9] o) o) & AL gati
B2 91 dolo} A 20, 27 ¢) Qhe Lt FEE, 17]9] 22235 ofo|t] &
AA sk N27R Y =, 2 shute] vhdko] 371 Ul %] 87 9f & o] o] & A&}
A9-5 A& dlolo] M 370 WA 870, ol el o35 =371 A 874 ] <FHv}
FYEE 1/l 29 EY ooy & X A|st= 6719 B E g 4= 9

[267] MU-MIMO & ol A H ] 7F5 3 vhdko] 75 g7 o) oz, H o) 7Fs 3 A A

glofofel M= A A ol B FET F4 WA F6F o=l
ATt ol =2, () 119 A9 el tishe], 17] 9] # o] o], /be vt 2 E 7 WX
10, =252 oFolt] 0 Haz L& A A8k 8709 A=, 5270 4] 47) ]
dlojo], QFelv} EE 7-8,7~9 Hi= 7~10, 22 A HET ofo]v] 08 A A 3h= 3719
A E yoketar, (2) 2709 Eg] Eol tiste], 2709 #o]of, Stelv} £ E 7-8
3 9~10, 22T 5T obo|t] 0 = 1§ AN BHE 479 =, 1 37 Ul A
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[268]

[269]

[270]

[271]

871 9] #@olo], ¢telL} EE 7~9, 7~10, 7~11, 7~12, 7~13 TE= 7~14, 2~ AN E-2
ololt] 0& A A= 67119 A =5 3135 = 9l

MU-MIMO $H3 ol A Z o] 7} 3k vhitke] 7 4=1= 107 o] az, o} 7}s 3 A A
dolofe] AG= 108 A5, Hol &2 dsdt 8 UlA T 105 o= 3
AT Elo]EE, (1) 1719 L= = tiste], 17]9] Holof, tHY 2 E 7 &
8, A ER olo]t] 0 Hax= 15 A Alsh= 471 9] E =, 17]1¢] dlo]o], Qten}
EE WA 14, 2EFEY olo]t] 05 A A5t 6709 =, 2 27} WA 47 9
dlo]o], et} X E 7-8,7~9 T 7~10, 22 A FEH ofolt] 0& A A 5H= 370 <]
Ao B ¥3tsbal, (2) 2709 2= 9 =ef tiste], 271 9] #olof, {tE|Lt L E 7-8,
2 WEF olo|t] 0 i 1S AA S = 2719 D=, 2719 dlo]o], etell v} £ E
9~10, 11,13 5= 12,14, 22 A EH ofo|v] 0= A A 8t= 3709 2=, 2 37] WA
g7l el glolo], Sty £ E 7~9, 7~10, 7~11, 7~12, 7~13 tE3= 7~14, 2T A5
ololt] 0& A A= 67119 A =5 3135 = 9l

MU-MIMO $H3 ol A Z o} 7} 3k vhitke] 7 4=1= 127 0] at, H off 7}s 3 A A
gojojo] M= 121D A $ HolE& 43 X 12 WA £ 14 5 o= dud
T Ak "Hol &2, (1) 1719 =Y =) tishe], 17]19] glolo], Qtelu; LE 7
WA 10, 23 EF ofo]t] 0 = 18 A A= 8709 2=, 1719 dlo] o,
el U X E 11 WA 14, 2= E ofo|t] 02 A A|sh= 4719 =, H 27
WA 470 9] glo]o], Stelu} £ E 7-8,7~9 3= 7~10, 2T B EH ofolt] 0
A &= 3709 D=2 £3kslar, (2) 2709 =9 2ol thale], 271 9] o] o],
QPEL} £ E 7~8 B2 9~10, A EF ofo|t] 0 = 18 A A|sh= 4719 &,
270 €] #lolo}, ¢t} EE 11,13 3= 12,14, =AW E= ololt] 0 A A &}=
279l A= 2370 A 8719 dlo]o, telY 32 E 7~9,7~10, 7~11, 7~12, 7~13
Ei= 7~14, 2AFE ofolt] 05 A Alsh= 67119 MEE 23513 4= 9l

MU-MIMO $H3 ol A Z o] 7} 3k vhike] 7 4=1= 167 0] at, | 7}s 3 A A
gojojo] M= 1671Y A F, HolE& 443 % 16 WA & 18 5 o= s
T Ak "Hol &2, (1) 1719 =Y =) tishe], 17]19] glolo], Qtelu; LE 7
WA 14, 2 EH 0 = 15 A8 16719 H=, H 27 =] 47 9]
glo)o], StEILF £ E 7~8, 7~9 3= 7~10, A WE-8 olo|t] 02 XA 5= 37 9
Ao B ¥3tsbal, (2) 2709 2= 9 =ef tiste], 271 9] #olof, {tE|Lt L E 7-8,
9~10, 11,13 5= 12,14, 29 E® ofolt] 0 = 15 A A[sh= 879 =, 2
370 WA 874 2] @lo)of, etev} EE 7-9,7~10, 7~11, 7~12, 7~13 == 7~14,
2T BWEY ofo|t] 05 A ABH= 6719 H=E 233 4= Qi

Al & 45 F28d, 7| A 52 g 53 g o] &8 o] g3)o] #lo]o] g 74,
SHelu 2 &, 23959 ool & 54317] 9134 T£+= 5 H E A H.E DCIS}
e Ao] AR el LA A dd 2 A E31(S410). MU-MIMO H7 ol A
Ao 7he gk el /N7 8, 10 = 127090 A dlojol o] A4, et 2 E,
A= olelt & 5487 913 JHm 4| B 5= 3laL, A 7he gt
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o] A7 1670R1 A - Aol o] of Al bEl Y X E, 2AREH ofold &
SA438H7] e A H =58 EA 5= A

[272]  71A5-& PDSCHOl ¥ ¥ DM-RSE @& A 4 3Hrh(S420). WHh& AL o]
TR E Elo] &3t S410 GAIN M M 4 E= 50 E JRE o] &sto] 544
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