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(57) Abstract: Disclosed are: a communication technique for
merging, with IoT technology, a 5G communication system
for supporting a data transmission rate higher than that of a
4G system; and a system therefor. The disclosure can be ap-
plied to intelligent services (for example, smart home, smart
building, smart city, smart car or connected car, health care,
digital education, retailing, security and safety related ser-
vices, and the like) on the basis of 5G communication tech-
nology and IoT related technology. According to one embod-
iment of the present specification, a method for transmitting
and receiving a signal in a mobile communication system
comprises the steps of: receiving control information; acquir-
ing information relating to the length of an orthogonal cover
code (OCC) on the basis of the received control information;
and receiving a reference signal on the basis of the informa-
tion relating to the length of the OCC. According to one em-
bodiment of the present specification, a base station transmits
information relating to a reference signal and a terminal re-
ceives the reference signal on the basis of the information in
a mobile communication system, thereby improving channel
estimation performance.
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ol &2 A8 a8 %], o] H precodingS 484 52 AA 3],
FD- MIMO A] 28l 2] 7 o &alobe| ) 7|47 B a4 2 Z8 2] LTE/LTE-A
Alz~Ee] Al AE] AR F4A HE A8 A AeEas B

3]

Ao G HE FAlof sl FFaH A L& = A7 EA 5= )
o] 5 &2l Al 8o A ARk, b, 1] A e Al g E o Q)
OH PR 7] AT o W A2 e A B traffic channel (Eﬂ o] E1
ET Ad) dEel 2ES F A Aol ol EA Ho] HdEH = oy 9
A '—/H;q ol ko] FoE = At} o] 9} B2 A9 A d =7 (channel measurement)
74 (estimation) 2] Ad 52 7§ A = A 9k A E ] = o] ¥ o] A =ko|
Zji st s WA Al ~E &5 A s 282 AshE o Aok whebA, A
A8l G5F SHAA HA Y A5 & o] Bl FAEE7|EAEE AT
A} 1 traffic channel F 48 93k Al 5 9] #} 4]

 Abolel] A A gk wlj o] H st}
527 B4 Al ="l A ke A /\?ﬂz‘%]% A3 FA AL S mAE
Lol B A A o= LTE/LTE-A Ao A sl AR ~AEY & 5
A= HA @E2lQ] 1 subframe 2 1 RBE] 4 X}%% ST Aloj Tk,
Y25 Fxetd, =AE FARY 2 AIZEE gl A gk 7l 9] subframe S E
o) o) 2|1 F5}5Z e A] & 7ol RBE o] ol A}, o] s} g & TARA L
Fab o Aol A 1271 9] subcarrier® ©] Fo] X A] 7+ <ol A 147 2] OFDM
AE R o] Fol XA F 168702 AL Tk R AIRE 91 A] ZEE S g
LTE/LTE-Ao| A= A7) & 29] Zhzho] w19 Z2mbs= @ A7) 9]
element)2} $Htl,
A7 32 20 AR FAHA LN 83 G B el Mz e 70
NE7F AEE 29
1. CRS (Cell Specific RS) Sk 7 9] cellel] &8t
A% 7|24 Bl Harle] BuEol 3
2. DMRS (Demodulation Reference Signal): 5%
Z1Erlz ol &g el A HolH & HES A5
871 2] DMRS portE & ©]Z0] 2 2= 91t} LTE/LTE-AS] A4 =
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[42]

[43]

[44]

[45]

[46]

[47]

8

147} 2] DMRS port®ll 3l @5}H portE-2 CDM¥E= FDM £ ©]-8-31o] A2 7H] &
YA 7] X 5= orthogonality & -4 §+HT}.

3. PDSCH (Physical Downlink Shared Channel): 3} 8% =1 2 7 % %] = tl] o] §
AEE 7] A o] vl Al E & A Esty] Yste] o] &b 4] & 29 data
region®l| A 71 A & 7F A F ¥ A] &= REE o] -&38to] A 53

4. CSI-RS (Channel Status Information Reference Signal): ¢+ 7l 2] cellol] &%t
GHES Aot AEE = VNS E AEYHE Skt o] &%, g )9
celloll = H=71 2] CSI-RS7F A 52 5 2l 2.

5. 7] €} Ao} Al & (PHICH, PCFICH, PDCCH) o] PDSCHE =4l ah= ]

1 Q3 A FRE Azt A T 9] dlolH FAle] thé HARQE
%%3}71 2] 3k ACK/NACK 7%

}71 A& @] o) LTE-A Al Z="lol| M = & 7] A = ¢ H&3h= CSI-RS7}F sl &
Aol thkZof Al ZHd glol #41E 4 J5F 78 (muting)& A4 T 5 Aok

| mutingS- CSI-RS7} A2 5= Qli= 9 ol A 242 5= glon ouba o7
WO e A 2SI H o} B3 A5 S 528 LTE-A A] 22 8ol A
muting-> %= T2 8] 2 zero-power CSI-RSZHal &2 7] 5 g}, Muting 2] &4
CSI-RS9| A Aol 28w HdE7d e o] FAlu =] &g7] wi-o|t}

%37 & 20 4] CSI-RST= CSI-RSE A %3h+= el W& S ufe} A, B,C,D,E,
E,F, G H LJE ZA¥ AA 2] -5 o] &5to] AH5dE 5 At =3 muting™=
A,B,C,D,E,E F,G H, 1, JZ A ¥ 9% Ao 8= 4=t} 53
CSI-RS+= A bz PHIVU R E el whebA 270, 47, 870 2l REZ W52
U SFHIVGEEFTF 20D B9 7] & 2004 574 9| o] Anlbe] CSI-RS7F
AEE QY EF7H40 D 39 54 s o] Ao CSI-RS7F A &5 2L
SFHAIVUEEF7E 8L -9 F 7H o s = o] &8Fo] CSI-RS7F A& ¥t} /b
muting/] A9 9] 9 @ 2 o] FoJ X} =, muting> -7 2] 3§ o)
284 7 UA T CSI-RS O A X 7F A A = 735 g 7)o sl o] ol vk
A8 ZF*L‘ glth. ©, CSI-RS S| %] &} muting®] ¥ X7} 3 & 74 9-of] ghafj A gt
i el el o] Aol vk 28 7 At F 7)o QY EE ) th§F CSI-RS7F
A5 75 CSI-RS+= A F5ell A AHE F 7 9] REo A 2} qHH| V2 E 9
MNEE AFsh 2 U2 EY A= A g =g - El o) 13 Y| 7)o
At E o] i §E CSI-RS7F A Ed 749 5 7] ¢] el 2 EE % CSI-RSO
F7FE F /S REE U] o] &35t Tdg Wi o= F7F= F /)9
?}EﬂuriEoﬂ st AT E HAEFert 8719 PV Eo] tf ¢ CSI-RS7F A 54

§-5 wpgkrbA] o) v}

oL At 1) 2] DURSE 54 S8 1510 2551 74
g ol A o8 & A& 4 9ol vk A F¥ k. DMRS % 871 2] DMRS
portE & o] Fo] A 4= 1t} LTE/LTE-A°) A += port 7914 port 147+%] DMRS
portell 3 E 3t portE- CDMET FDME o] §-35to] A = (Mg WA A 7] 4]

=]
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[48]
[49]

[50]

[51]
[52]

[53]

[54]

9
&5 2 LA (orthogonality) & 4| o}, 94 812l & F8] R} FA A o=
44733, DMRSE 919 715 415 A 23 ob sk 514 13} o] T 5
ek
<754 1>
0,1.. 12N==DE _q 1 li fi
)= —=(1=2-c2m)+ jm=(1=2-c@m+ 1), m=d{ 7w HOTHHAL CYEHE Preis
f 2 0,1,.. 16 N2 P —1  extended cyclic prefix

o] 7] 4] ¢(i)©= pseudo-random A] @ 2~ ] DMRS] scrambling sequenceE 9] g+
1n1t1a1 statei= 2t subframev} U} o} & 4=8}2] 25 F-3f A AT

(L 12]+1)-(2n®) £1)-2 +

o714 - = 2999 slot Q18 A E 03} 194}0] 9] B54S 7FAI )
5

T2 () 7 = DMRS 9] scrambling¥} ¥+ ¥ gho|t},
M SCID
(1150 )+ virtual Cell ID gkoll 8l G35k 00l A4 503 Alo] o] A =4t2 7H .
i

Tk = scrambling ID kol 8] ¥ ™ 0 =3 19 3hS zh=t},
Hscro

W4 © & LTE/LTE-A% A= kel et AR g Tl e
Rscm
(nSCID)%}‘_% Shuo) whebaA A H ) =5 oF#l 3 10 A 3 o)

i SCHD

zko] 0 9 virtual Cell ID ZH-& A9 Alzdg o2 AbA A4 5
scramblingldentity-r112] ¢t-& 74| Zrol 12! A S virtual Cell ID 3+

A AadE o g AL AAE scramblingldentity2-r112] 258 714 Al ¥t} o)
I 12 DMRS-Config 474 B =5 Yeldit)
<3 1>
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[55]
-- ASNISTART
DMRS-Config-rll ::= CHOICE {
release NULL,
setup SEQUENCE {
scramblingldentity-ril INTEGER (0..503),
scrambiingldentity2-ril INTEGER (0..503)
I
}
-- ASNISTOP
[56] 71 47512 12] DMRSE 913 7| & A% Al 2 r(m) & SPEIU 2£E p=7, p=8
= p=7.8,...v+60] thEhe] . o] PDSCH7} & ¥ ¢l wf 73+ 35 =3

PRB

RE®] w3 Ht}.
[57] <F-8F213>

58] (p) _ ]l 3 ]tNmax,DL 3 '
ay —Wp(')'f”( L Ngg ™ 3 Ny +10')

[59] o] 714
[60] {Wp () (M) mod2=0

W,(3=1) (m+ipy)mod2 =1

k=5m 4Ny + K

{1 pelT8IL13}
k=
0 pel0]214]

['mod2 +2 if in a special subframe with configuration 3, 4,8 or 9 (see Table 4.2-1)
[=¢I'mod2+2+ 3“ '/ZJ 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

0123 1if n mod2=0andin aspecial subframe with configuration 1,2, 6, or 7 (see Table 4.2-1)
['=¢01 if n, mod 2 = 0 and not in special subframe with configuration 1,2, 6, or 7 (see Table 4.2-1)

2.3 if n. mod 2 =1 and not 1n special subframe with configuration 1, 2, 6, or 7(see Table 4.2-1)
m'=0,1,2
[61] ada w (i)% olzf 3% 20f] R} A7 422l ol A Table 4.2-12 LTE

3T 3GPP TS 362118 #arghe}, oF#ff 3% 25 normal cyclic prefix©l] o §F
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— B UEdY
w, (1)
[62] <3t 2>
[63]
Antenna port P [Wp (0) w1 w,(2) W, (3}]
7 [+I +1 +1 +&]
8 [+1 -1 +1 -1

..|._

+
—
_I_
Wy
|
—
|
[E—
b | b | b | boooend | eed | heeend

9 [+1 +1 +1

+1 -1 +1 -

[E—

10

i1

[
[
i2 [—1 -1 +1
[_
[

+

I

+
—
|
|
+

i3

14 ~1 +1 +1 —1]

[64] ol e} o] 3 29 Al A~ .y i= CDM< 53l DMRS port{} orthogonality &
w (1)

-A13}7] 918k orthogonal cover code (OCC)©] T},

[65] MU-MIMOE A 91 &}= 4 ¢ E &l i= el Y EE p=7,87H& 312 5}o] PRBY
1271 2] DMRS RE$} 4 o] 22] OCC & AH-&3}9] orthogonal & #lo]o =&
Hoj 27§ 7hA) A shar vk g k& o] 831 quasi-orthogonal A %

SCID
glojo] =5 o 4787k A skar Atk DCI 3 2C9} 2D A 3H| EE
o]-&3}o] DMRS7} # - %] = antenna port, , 18] 31 layer 7| & o}l &

Hscrp

3 o] &sto] AAE = Slrt 3 394 A WA &2 PDSCH} 6]
T35 o)(codeword) A& 072 ~AEY H= Ao ldst, FHA -2
PDSCH7} 8t} o] i3 o] AE o2 ~ASY ¥ 2o sidEct 18
AWMA ol A Value=4,5,6-= 3l G5 = F2 0o AlAFo=qE AT 35
A AR T L= MU-MIMO #5-A] DMRS 4 R.E A Al 8=t A&
ATt 3E 3= FEEHH @A) LTE 04 = MU-MIMO 7 A] orthogonal %
glo)o] 4= 277 A XY FhEshal, £ AH&sto] A 479

1 sorr
gl o] 7} A] quasi-orthogonal ¢k 7 & & o] o] %]l o] 7}53c}, of ] 3 3-2
Antenna port(s), scrambling identity 2 layer <= A& X A| 5pi= B i of] gk A o| T,
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[66]
[67]

[68]

[69]

[70]

[71]

12
<3t 3>
One Codeword: Two Codewords:
Codeword O enabled, Codeword O enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
O 1 laver, port 7, nsemn=0 0O 2 layers, ports 7-8, ngcp=0
1 1 laver, port 7, nscop=1 H 2 layers, ports 7-8, nscp=1
2 1 layer, port 8, nscn=0 2 3 lavers, ports 7-9
3 1 layer, port 8, nscmn=1 3 4 layers, ports 7-10
4 2 lavers, ports 7-8 4 S lavers, ports 7-11
5 3 lavers, ports 7-9 5] 6 lavers, ports 7-12
6 4 lavers, ports 7-10 6 7 lavers, ports 7-13
7 Reserved 7 8 lavers, ports 7-14

AT # < FD-MIMO A 2= 8l o] 4] MU-MIMO #] 918 9] g orthogonal % %
glolo] =& F7HA1 7171 9 &l 4] DMRS enhancement”} += 9] ¥ a1 Q) T}, o} e =
PRB 12711 2] DMRS RE®} 2 0] 42] OCCE Al-&-3}o] 47| 9] orgonanal DMRS
FEEE A Yt 455 A E.

WA A5kl zol, F 8l LTE 114 o A 3= DCI £ 2C¢} 2Dl A 3 35
g 2lste] MU-MIMOE Al 8fi= 4 -9- Qtel Y 3£ E p=7,8%H& 312 8l] PRBS
1271 2] DMRS RE®} 4] 2] OCCE A}4-3}o] orthogonal 214 #lo]o] & H 1}
27§ 7kA] A 18} oL #k2 ©] 838k quasi-orthogonal & glo]o] =&

SCID
2 o 47§ 7k#] A 8kar lek. SEA]RE orthogonal - €] ©] 01 T2 FH o 474 7HA
Al4187] 218 A 2ol 491 OCCE AFE-8h= A4 Ald F4 ol A7 A
ATh & g el M= Qe F=44 dss TNV H“HH ‘&gl uhek
OCC=2¢} OCC=4E 2=91H & 4= Y &5 0CC 4] & indicationd}= " &

Lot

L ol A dlEs Al e g el glel A, OFDM 7] /Ee]
21841 Al =8, 53] 3GPP EUTRA %38 ¥ tl o= & slo] A7k, &
Hrd el o7 8 A= FARR 71E A vl R A G EE 7HA = ol e B4
Al 2ol 5 g of M S S Mol ubA] of iz W el A ozt
MR HF 7hssir, o)z & o] V&g wotl A s d Ve A A4S
7 o] o ® The e Aotk

g o] ol M A4 % mkel iFo], FD-MIMO A =& ol 4] DMRS
enhancementZ 53] MU-MIMOE 9] 8 orthogonal A& #lo]o] 7/|+E 7]&
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[72]

[73]
[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

13

2N A 47) ol F o' FEli= ol =2 Hal itk old MU-MIMOE 9 &
orthogonal A% gl o]0 7|47} 47] o] o2 =2 7] 98] OCC=47} 2184 5=
DA RE, Gake AFsho)] u}el OCC=2% o] -&3}o] T2t 81z A o] npgh= gt 4=
ATt A A 25 CoMP & 2ol A A & thE TP7F & frequency offsets 7H2
A} argre] bkl A 9-oli= 0CC=22 B8k A A4 A5 S

G ZIT), B g ol A = o] @ A 95 318] 8] OCC=4/0CC=2% =93 3

A~ =
T A== 8t

OCC=29} OCC=45 =94 & 4~ I =5 0CC 4 °] £ indicationd}i= W&
7] %3S #2380 Z71¥ DMRS B RS HA| 8= Wi 3 8k e & 5=
ATH Z7HE DMRS 4 E.& FA8h= W2 4H]| EE o] &3lo] A8k W
71E3} o] 30 E A RS f-A 5= WHS AZE B 4 Q) of ) Ay e B
g o] ZF A A ool 3= F: 71 DMRS A K. ¥ A 8F= W ot
OCC=4/0CC=2%5 =9 & = J=F st= = 2 g

A 1 A A<

817 AA| ool M= 4H]| EE o] &5l F-7FE DMRS B R.E FA6h+=
WO 2 0CC=29F 0CC=4E =9 & = =5 0CC Z o] & indicationd}i=

& ol ok Al 1 AA] ool A<= ol e o} & YA & AlGslo] 4R EE
o]-§-gt DMRS A B.& ZA 8t 5 ghrt ohA] wal] ofefj o] 122 Al 1 AA|
oj el 5| DMRS table-s Tl AFlsh= 2] 7 € 5= Q)T

- OCC=29} OCC=45 229 A& DMRS table-2 A}-83}4] explicitd} 7] indication
Ela=y

- Legacy &2 9] impactE #H A3} 317] 9l 5to] SU-MIMO 4 $-A] rank 33} 4¢])
gk OCCE 7|& FYshA OCC=2= F-#] gt}

- Dynamic VCID =9 & 7] rank 27} 4] %] ¢t} Dynamic VCID 2= 3
71°5-& CoMPz- G Al ol &3t AF&E 7 J QB E 4H|EE o] &5fo] o] &
A 8h= Aol F a5t 84 %k rank 2 B.oh - 74 -5-ol] ) &l 4] Dynamic VCID
291A 7150 e ol 5o AA o XA gkt

o] &} Fro] 7] A Sk white] 289 oCcC Aolo #HH PR E AHha,
G2 o] & 7o 2 V| FEAEE FAIE g 9o, AT 715 Al S DMRSE
¥ gketl,

T A o2 ofg 2] 37HA] A$-5 el de] MU-MIMOZ 9] 3t orthogonal A %
Jolof G5 42 ST A A5 o] 5 A 317] 918 DMRS X EE 4 olsh=
S AZtel & 5 o

- Case 1: MU-MIMOZE- 9] 3§t orthogonal A% #|o]o] /| 4~E 472 S7FA 2
A Aol MRS ZEE Fo| (R 4)

- Case 2: MU-MIMOZE- 9] 3§t orthogonal A% #|o]o] /| 4~E 472 S7FA 2
A5, YR AR ZEE A (35)

- Case 3: MU-MIMOZE- 9] §t orthogonal A% #|o]o] /| 4-E 472 S7FA 2

e
3

tl of
o

2

rO

off

iy

H

H
R
X3

o »
oo
= o 7

jus
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74%-, 71E2] DMRS port 155 It 2 ALg3le] 42 (3£ 6)

[83] A WA 7 5-1= 47) 2] DMRS L E & A5 7| g ol shi= W o]t} o] W&

DMRS > E 2| OCC A @227} 7| &3 th2 A A4 ¥ 71} 7] DMRS £E 9}
oCcCHol7} 2 A 485 = A& g W olt). o] W& A& 4 - o7
I 49} o] F71¥l DMRS A K. ¢} OCCH ©] £ indications}= A ©] 7}-5 3} t}.
A EE0], E 4o LE A B, C,DETE 7,8, 11°, 13708 FAE 35 v}
¥ 404 EE A, B, C,Di= OCC=4Z A48z LEE YENY AL one
codeword®l| A value 0,1,2,3 =+ two codeword®l] A value 0, 1°]] 3| T ¥ = X E=
OCC=4Z AME&3l= X EE VeI

[84] <3t 4>



WO 2017/039400 PCT/KR2016/009875

15
[85]
Cie Codeword: Two Codewords:
Codeword O enabled. Codeword 0 enabled,
Codeword 1 disabied Codewaord 1 enabied
Vaine Message Value Message
0 I lawer. port 7. ) ] 2 lavers. ports 7-8. R g =0
1 I layer. port 7. =1 1 2 layers. ports 7-8. o=t
2 I layer. port 8. om0 2 2 layers. ports A-B. A ore=0
3 I layer. port 8.1 =1 3 2 layers. ports A-Bon =1
4 1 layer. port Ao wr =0 4 2 layers. ports C-D.ow g =0
3 1 layer. port A w0 it 2 layers. ports C-D.wr, =1
6 1 layer. port Bow =0 & 3 layers. parts 7-9
7 1 layer. port Bow =1 7 4 lavers. ports 7-10
] 1 layer. port Con ., =0 8 5 lavers. ports 7-11
g 1 ayer. port Cow =1 9 6 lavers, ports 7212
10 tlayer. port Do, =0 10 7 layers. ports 7213
11 tlayer. part Dom =1 1t 8 lavers. porrs 7-14
1z 2 ayers. ports 7-8 ! Reserved
13 3 layers. ports 7-9 13 Reserved
14 4 layers. ports 7-10 14 Reserved
15 Reservead i3 Beserved
[86] HA A= A2l DMRS £EE A 57 Ao ohi= Wi oltt o] Wi

DMRS ¥ E 2] OCC A A7t 7| &3 2 A A Y= 355 L g iolv
12 DMRS Res/PRBE OCC=4%& Al-&3to] A e 7 -9, power imbalance -4 &
adstr] Heall 71EH v A2 OCC Al ¢ 27} "Hiﬂ] gol= Ha 7t gl
F 59014 = £ E C, D7} o] 8§ A - & HEHY. ol & , 40l M EEC,
DE XE 11,1302 A2 4~ 9o 57 PRBO A 7]+DMRS port 11, 132}
T OCC sequence S 7H4 = At} o] 74 9-¢] OCCH ©] & indicationd} 7] ¢ 8] 4]



WO 2017/039400

[87]
[88]

[89]

[90]
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3 50141 2} o] 2714 0 % 0CC Aol & FAIE 5 e,
<3t 5>
One Codeward: Twa Codewords:
Codeword 0 enabled, Codeword & enabled,
Codeword § disabled Codeword | enabled
Value Message Vaite Alessage
4] Elawer. pont Ton o, =0, QCC=2 G 2 layers, ports T-8. np =00 GCC=2
i tlayer. port 7on =1, OCC=2 1 2 layers, posts 7-8.w, =1, OCC=12
i I lawer. pout 8. Ao =0, OUC=2 2 2 Tavers. ports 7-3. Hop=0. OCC=4
2 I layer. port 8., =1, OCC=2 3 2 layers. posts 7-8.m, o =1, OCC=4
4 tlayer. port Ton =0, 0CC= 4 2 ayers. ports C-Duon =0, OCC=4
it I lawer. pout 7. Ao =1 OCC=4 5 2 layers. ports C-D. A=l OC0=4
& I laver. port 8. m s Cm=0. oC=4 G 3 Lavers. ports 7<%
7 I layer. port 8. nscmzl‘ OeC=4 7 4 lavers. ports 7-10
8 1 laver. port Con e m=0. OCC=4 5 3 layers. ports 7-11
g 1 layer. port C.w < cmzl‘ =4 g 6 kavers. ports 7-12
10 tlayer port Dom =0 OCC=4 10 7 layers. ports 7-13
11 I laver. part D. HSC‘,D:L O C=4 i1 8 layers. ports 7-14
12 2 layers. ports 7-8 1z Reserved
13 3 layers. ports 7-9 13 Reserved
14 4 layers. ports 7-10 14 Reserved
13 Reserved 13 Recerved

wpA 9t 79

e OCC AR AE I E B At 98 45w
FE WES vjBstel A8 1 7bs s o] 4
A E 600 H sk ol F7H4 2.2 0CC Aol &

<3t 6>

T

T .

71%2] DMRS XE 58 U= Al43 =
A}sto]) gl

=~
@)

o)

5t
FA

l

[e]

-0 0CCH o]

= A~
EIEall

=

=

o},

Wi o), o]
71 2] DMRS

indicationa} 7]
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One Codeword: Twa Cadewords:
Codeword 0 ennf)led._ Codeword & enabled,
Codeword § disabled Codeword | enabled
Value Message Vaine Alessage
0 Flaver. pont T, =0, QCC=2 Y 2 layers, ports 7-8. m, =00 GCC=2
13 ! layer. port 7.n =1, OCC=2 1 2 layers. posts 7-8.w, =1, OCC=2
3 I lawer. pout 8. =0, OCC=E2 2 2 favers. ports 7-3. =0, O0C=4
3 I layer. pott 8. Hoop=1 QCC=2 3 2 tayers. posts 7-8. Homp= 1o OCC=4
4 tlayer. port 7.n =0, OCC=4 4 2 layers. ports 1113, n, . =0. OCC=4
5 I layer. port 7o =1, OCC=4 5 2 layers. ports 1113, n =1 OCC=4
5 I laver. port S.n s d,.—{) =4 G 3 Tayers. ports 7-%
7 I layer. port 8om Moo =1. OCC=4 7 4 fayvers. ports 7-10
8 Uayer. port 1. =0, OCC=4 g 5 lavers. ports 7-11
] 1ayer. port 1. 5 =1. OCC=4 ¢ & lavers, porrs 7-12
10 Hayer port 13, 0 =0, GCC=4 10 7 lavers. ports 7-13
11 Tayer. port 13, #,,.=1. GCC=4 Il 8 lavers. ports 7-14
12 2 layers. ports 7-8 1z Recerved
13 3 layers. pogts 7-9 13 Reserved
14 4 lavers. ports 7-10 14 Reserved
13 Reserved 15 Reserved
#47) el E 6o] AL Aol obesh @& g3l F7hd 4 ek S

[92]

[93]

sl s o] A
3 AA

71&3 59§ DMRS ¥
o $F impact7} 2 43} & 5= Ut} o &
Assisted Interference Canclation and Supression)Q] 7 eE /\}ﬂﬂ 73 9-of) Thit

1€ =8t otgu L E AL
o= X E A o] Ao = 7
detection A ‘zo] €3} €
OT-EﬂLJ— T E /\ial =] %]

=

-

SEE W3 (port 7, 81J,13)7}»k}£l54;4 ] +#-°l] Regacy UE®]]
o] Rel-122] NAICS(Network

)
Sk 2= ol= i
=

714 8} 3L NAICS & &
7 §-of] @do] NAICS &

ok w9 B
A

é‘g Sk

6ol whE B A F Wi
18 Z}(scrambling identity), @ ©] o] <=4} 4
Jigtﬂb‘].‘iﬂ'gcﬂ'— PA

6 /\olo
=

DA ——
75‘%01] DMRS
A% of t}=w,
OCC o] 9}

2= 0]

., 713

alo| A 3% 63} o] 4u| EQ] XAIAE Fa #d RS ;ﬂﬁo:%;q
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[94]

[95]
[96]

[97]
[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

3R] EL] XA AHE Fall e G B

-

PA A o AN 5 ok mk A H O

=
oW 7o) whE a4 WH-& 53l Antenna port(s), scrambling identity 2 layer
S dhakel 5= 9lan, 4R E A A A A EE A $- o)9) 9 ocC Hol &
(e}

60141 = MU-MIMO A FA] &k AR-&2}ell Al 25 71 ¢ o layer
TE 71E T 2707 A v -4 gt wheb A 3 4,5,69F 9] Reserved
bit>7F o] f-+ 2 74 5-ol DMRS AR.E 5413 & ™ decoding errorg # A&}

55

Al 2 AA ]

7] A el o] A 3= 38| EE f2)8k0] Z71E DMRS 4 2E ¥A 84 450
&4 0CC=29} 0CC=4F 22917 & 4= Q%25 0CC 4] % indications} =
WS olol ) Z 1% DMRS A R.E TAsIAA 7] &3 537 30 E
AR TS 6257 YAz ole] 37FA] A K = A o] % F}E AFL8HR
FAY A9 olo] A SR FHEE WHS AZE B 4 Q.

- Antenna port(s)

- Scrambling identity ( )
Rscro

- Number of layers (rank)

ol e g e i by o] A elel A= A7) R E AN JRE ALEHA
%71t higer layer A| 712 ® & ©]-&-3F] 71 DMRS 4 H.E 38| E & 74 3t}
Bk AL o ohgel el AbgE 5 k.

- Option 1: SCID switching is removed from DCI format 2D. The freed up
codepoints are used for indication of the additional 2 DMRS ports.

- Option 2: Maximum rank is reduced from 8§ to 4. The freed up codepoints are used
for indication of the additional 2 DMRS ports.

- Option 3: Each UE is semi-statically configured with only 2 of 4 DMRS ports.
SCID and maximum rank is maintained as in Rel-12

AHA W2 SCID 294 7]5 & Bl elal o] & thal sl A 714 1 DMRS
BEE FAS= WHolth 72 o g W ol g8k A w ®olrt

<3 7>
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[106]

One Codeword: Fwo Codewords:
Codeword § enabled, Codewonrd # enabied,
Codewsrd 1 disabled Caodeword § enabled

Value Message Value dessage
) 1 faver. port A 0 2 lavers. ports A-B
I 1 laver. pott B I 2 layers. porrs C-D
2 1 laver. pott € 2 3 lavers. ports 7-9
3 1 ayer. port D 3 4 lavers, ports 7-110
4 2 lavers. ports 7-8 4 S layers. ports 7-11
5 3 lavers. ports 7-9 5 & layers. ports 7-12
§ 4 lavers. potts 7-10 ) 7 layers. ports 7-13
7 Reserved 7 & layers. ports 7-14

[107]  FHA W82 rank ARl A 3HE Fo] 3714 Q] DMRS H 2.5 E A8k
o)t 3 82 o) 2l gk M & o] &-ato] A 3oltt. 3E 89 A 3= rank B
A7F A RE A QB R A $HE T a1 e A g o] &31e] 714 <1 DMRS 4 R.E
FA ST

[108] <3t 8>
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[109]

[110]

20
One Codeword: FTwo Codeworids:
Cadeword O exabled, Codeword & enabled,
Codeword 1 disabied Codeword £ enabled
Value Message Vaine Message
] 1 laver. port AL wagsep=0 G 2 lavers. ports A-B. wsemn=0
1 1 iaver. port AL wgepp=1 i 2 lavers. ports A-B. wgepp=1
2 I laver. port B. wsep=t 2 2 layers. ports C-D. #5emp=0
3 I laver. port B ngep=1 3 2 layers. ports C-D. #sepp=1
4 1 laver. port C 4 3 layers, ports 7-9
B 1 laver. poat D 5 4 layers. ports 7-10
6 2 lavers. ports 7-8 6 Reserved
7 Reserved 7 Reserved

271 % 73 8l A = OCC 4 ©] & indicationd} 7] Y3l A F714 2. = DCIe| gF
H|EZ F=7}5}o] OCC=2%1#] OCC=4%1#] &&= %+ 7 higer layer
signaling & = & == Wi o] It} dFX|7F 3% 8ol 4| SCIDE o] 83t F714] <1
DCI H] E1} higer layer signaling$1 ©] OCC=2 ¥ OCC=4% indication® 4~ AT}
B} 742 2 & SCID7} 00 H OCC=4F A| Al 8t il SCID7} 1o] ¥ OCC=2&
indications}+= 21 & & S| A1 & 4= QIv}. of 2} 3 9o A o] W E o] &3 A A] o] &
A ghet. 3 99 A o] 3] & 34| SCID7F 0%] 4 -F-°ll OCC=4E FA| 3}l
SCID7} 1o]¥ 7 5-¢ll OCC=25 & etell T3t a7k SCID7} 00 H
OCC=4%& #| A3}l SCID7} 1] OCC=2% indicationd}= A& WA & 7 5
A5 ere] 7= AE 7 sttt 387 EE] 3994 = SCID =914 715+ port
79} §WHE o| 8-l A X ¥t} 218 3 one codeword ] %A reserved bit (value 7)-S
Z-gsto] Al AEA MU-MIMO A 0| 7hs st 5 AAS 4 vk 3 99l A &=
A %4 A] one codeword?] value 63} 78 AF-&3Fe] F+ W 2] UEQ] '—/Hﬁi MU-MIMO
Ao 7hsal Xtk spA vF o] 4 §F 7155 AF-&-38HA] @3l 3E 99l A 3 83} o]
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[111]
[112]

[113]

[114]

21

one codeword A $-A| reserved bit (value 7)& “LZ] %= -2 & 4= &= AT}, A
A8} So] B ubg ol A Z71E DMRS A RS F A5 W al 0cC do| &
indication}3= WA & Al eFaA 7k, BE 2 A] el el A ko] Ah(value) Tt

| A] A] (message) 2] vl H & &ela 4= qlo)

<3t 9>
One Codeword: Two Codewords:
Caodeword ¢ enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message

O 1 layer. port 7. nsep=0 {OCC=1) 3] 2 layers. ports 7-8. tigeyr=0 {QCC=4)
1 1 laver. port 7. nsep=1 {OCC=2) i 2 lavers. ports 7-8. wger=1 (OCC=2)
2 1 laver. port 8. ngey=0 {OCC=4) 2 2 lavers. ports 11413, igep=0 {OCC=4)
3 1 laver. port 8. nsep=1 {OCC=2) 3 3 lavers. ports 7-9 {OCC=4)
4 1 layer. pert 11, nsep=0 (OCC=4) 4 4 layers. ports 7-10 (OCC=4)
5 1 laver. port 13, ngep=0 {OCC=4) 5 Reserved
9 2 lavers. ports 7-8. jiscip=0 (OCC=4) 6 Reserved
7 Reserved or [2 layers. ports L7132, ige=0 (OCC=4)] 7 Reserved

X 109 M = 392} 1] 1 3}e] one codeword % 5= A] Al H $ol) AFE 5] = value7-E
0CC=27 7} 3= Wyl o]th. o] 5o 93} 2] Z 100] 4 3= A1 M5 A] one
codeword 2] value 63 7-& A}-83}] CoMP-+% Al DPSHY JTE AF-&3F MU-MIMO
Aol 7hs s 2k, sFA] 9k 32 90l A /] g TPell A 1 &) UEE
MU-MIMO3t Al A& & = gl

<3t 10>
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[1 15] One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message

] 1 layer. port 7. iserp=0 (0CC=4) 0 2 lavers. ports 7-8. #eop=0 (OCC=4)
1 1 laver. port 7. itsep=1 (OCC=2) 1 2 layers. ports 7-8. weop=1 (OCC=2)
2 1 layer. port 8. isep=0 (OCC=4) 2 2 layers. ports 11743, #gop=0 (GCT=4
3 1 layer. port 8. isep=1 (OCC=2) 3 3 favers. poris 7-9
4 1 aver. port 11, pgep=0 {OCC=4) 4 A layers. ports 7-10
5 1 aver. port 13, ngep=0 {OCC=1) 5 Reserved
4 2 layers. ports 7-8. ingop=1 (OCC=2) ) Reserved
7 Reserved or [2 lavers. ports 11713, gm0 {OCC=4)] 7 Reserved

[116] ‘3}7(] W HFH O RRCE o] £31e] X E A H W OCC 4 9] indicationZ 2 A4 3l
FE oIt o & B0, Aot = dES 27 1F o ® Uil RRCE
o]ﬁs}oq 3t 1%+ DMRS X.E A-BE &35}l thE 150 = DMRS X
C-DE 343} 5= 9t} ol #7124 2 72 OCC 24 o] £ indication® % QAD}.
o & £°] DMRS X E A-BE &1t ottt OCC=25 A}ﬁé}ﬂ DMRS X E
CDE U2 dLEL OCC=H4E AMEIIESE A9 4 vt 3 119 Wi o]
ALEE A $- 7| &3} F U3 DCI B EE ALESHA] 5 W DMRS X EE
’4793}a1 OCC 4 ] & indicationdF= 7] 7} 8] 2t} 8FA| 7t =714 2 & 0CC
Z o] & indication 3} 7] 9|8 A Agte] whto] 27) o] 4] T1F O o] A S
N @] o

[117] <3 11>
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[ ] One Codeword: Two Codewords:
Codeword O enabled, Codeword € enabied,
Codeword 1 disabled Codeword f enabled
YValue Aessage Yalue Alessage
1 laver. port A or O, Baomp=0 2 layers. potts A-B or C-D. #scn=0
0 0
{Ports configured by PR {Ports configimed by BRC)
1 laver. port A or O, Besop=1 2 layers. potts A-B or C-D. #rscp=1
i i
{Ports configured by PR {Ports configimed by BRC)
1 laver. port B or I, kaom=0
2 2 3 lavers. ports 7-8
{Ports configured by PR
1 laver. port B or D, kscp=1
3 3 4 lavers. ports 7-10
{Ports configured by PR
4 2 lawers. poits 7-8 4 5 lavers. pors 7-11
5 3 layers. poits 7-9 = & lavers. ports 7-12
5] 4 kavers. ports 7-10 5] Flavers. ports 7-13
H Feserved 7 & lavers. ports 7-14

[119]

ofef 3 129} 1304 = 7] 3 11914 2 o] OCC 4 ©] £ indication 3} 7]

QA Aore] Wrido] 27 o) Ate] ZE o0 2 o] A S 9= v S K otksy)
A7) 99} 100 4 ¢ %ol SCIDE &3 WS % 129} 13S ] 83519

FA A 0.5 A sttt of 71 A SCID7F 0] OCC=4% indicaitond} 3L SCID7}
10] OCC=2% indicationd}+= A o & A3 5= ¢)t}. 3 129} 139 4] o3| &
¢844 SCID7} 031 74 -9 OCC=4%& HAI8}3L SCID7} 10]W 74 -] 0OCC=2%
H % qkoll TAIBFATE. 8] 2k SCID7H 001 OCC=4% indicaitons} 3L SCID7}

10]H OCC=2% indicationd}i= 51-& A &

A%

RS E

7hs 3kt o 714 32125 MU-MIMO A9 A] 7/ 8 S E S A1-8-81= UE 1%
1S Y3 Folu}. 3k %13 MU-MIMO A 94A] 11H 13 FEE
I35 22 g 3ol 3 129} 1304 SCID =914 7152 port 79} 87+&

o] &3 A AF A1}, 1] 31 one codeword % A| reserved bit (value 7)-& -85} ¢]

A A EA MU-MIMO 1 4-0] 7}s 8l A4

S} 2= o]

AL-8-3}+= UE

k= AT 3F 129 139 4] 5=

A 7 4= A] one codeword 2] value 72 AF-838Fo] A &2 T & 152 F 2] UEe]

) 3 MU-MIMO A &:0] 7h58 At} 3FA] 2t o] 8] 3F 7] 55 AF-23F%] &31 one
codeword % %~ A| reserved bit (value 7)< L &%= F-X] & 4= &= v} A

YAl EG1 o] B o A Z7kEl DMRS A HE ¥ A S W I ocC 4ol &

indicationdh+= WHH & AP A| 7k, B Aol A 3EQF] value®} message®]
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[123]
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g S e 4= Qlvh 12+ @ LS 1ol $E Aol ar, 122 W 15
20l A7 Aotk
<3t 12>
One Cotleword: Two Codewords:
Codeword 8 enabled, Codlewoard ¢ enabled,
Cuodeword 1 disabled Codeword 1 enabled
Value Message Value Message
3] 1 lawer, port 7, #aepp=0 (OCC=4) 3] 2 lavers. ports 7-8, nscp=0 (OCT=4)
L L lawer, port 7, #gepp=1 (OCC=2) L 2 lavers. ports 7-8, noepp=1 (OCT=2)
2 1 lawer, port 8, nyey=0 (OCC=4) 2 3 layers, ports 7-9
3 1 layer. port 8, naepp=1 (OCC=2) 3 4 layess, ports 7-10
4 2 lavers. pogts 7-8, rigepp=1 (DCT=2) 4 5 layers, ports 7-11
i 3 layers, ports 7-9 3 6 layess, ports 7-12
] 4 lavers, pores 7-10 ] 7 lavers, ports 7-13
7 Reserved or {2 lavers. ports 7-8. ngpopp=0 (OCT=4)1 7 8 layers, ports 7-14
<3t 13>
Ozne Codeword: Twe Codeworils:
Cuodeword 0 enabled, Codeworil 0 ezabled,
Cadeword 1 disabled Codeword ! enabled
Value Message Value 3Message
0 1 laver. port 11, wsopn=0 (OCC=4) 0 X lavers. ports L17E3 =0 {OCC=4)
1 1 laver. pott 7. #igeon=1 {OCC=2) i 2 layers. ports 7-8. wgen=1 {OCC=2)
2 1 laver. port 13 Hoeen=t (OCC=4} 2 3 lavers. ports -9
3 1 layer. port 8. ngegpp=1 {DCC=2) 3 4 layers, ports 7-10
4 2 layers, ports 7-8. nyen=1 {OCC=2) 4 3 lavers, ports 7-11
> 3 lavers. pons 7-9 3 6 layers. pors 7-12
a 4 layvers. ports 7-10 a 7 lavers, ports 7-13
7 Reserved or [2 lavers. ports 11-13, ngrppy=0 {OCT=4)] 7 8 lavers, ports 7-14

[124]

A 3 A A<
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[125]

[126
[127
[128
[129
[130
[131
[132
[133

—t e e e e bd b e

[134]
[135]

[136]

[137]

[138]

[139]

25

3171 A Al o o] A = PQI(PDSCH RE mapping and Quasi-Co-Location Indicator)
FES 2859 OCC=4/0CC=25 A & 7 55 ohi= & A o
DCI format 2Dl 4] = CoMP+2- % } QCL(Quasi Co-Location) 4 K. 2-&-& 9] 3l 4]
28] E 9] PQI B =5 ARG}, o} #ff 3149 QCL B =& EA[38IT). 12 2
QCL & =7} A A 8}+= parameter set<> ©} 2} ¢} 2T}, Higher layer A] 71d ¥ & 53]
o}-2} parameter set©] A2 ¥ 31, @& QCL Z =& -3l indication¥! parameter
set-2 AF-&35to] PDSCH RE mappingS 7}4 8131 PDSCH U] 29 < =3 61 7] ¥t}

<Higher layer 2 configure ] = parameter set>

- crs-PortsCount-r11.

- crs-FreqShift-r11.

- mbsfn-SubframeConfiglList-r11.

- ¢si-RS-ConfigZPId-r11.

- pdsch-Start-r11.

- qcl—CSI—RS—ConfigNZPId—r1 1.

. 14+= DCI format 2D°l| 4] RE "l|3d % Quasi-Co-Location A A| A} & Y ER =

*oltt.
<3t 14>
Vaiue of ‘PDSCH RE Mapgping and Quasi-
Cescription
Co-Location Indicator’ field

gilth Parameter set 1 configured by higher layers
G- Farameter set 2 configured by higher layers
i} Farameter set 3 configured by higher layers
ar Parameter set 4 configured by higher layers

DCI format 2D2 AF-8-3h= TM10°] W, &5 Al 57 2] € 5 94 += DCI format
2Xeol A7) & 149F 22 QCLE =7} £ 3HE -9- OCC=4/0CC=2E- indication®
T Qo oo} T2 AA] o= o} v} & 3¢ uwpe} AAEH = Tk

532 E gAY Al1AA] ool whE DMRS A B A S WS YERl 7] g
LEHol, 2X = & A DCI format 2D &% A5 7] A2 2 4= 21+ DCI format=
a2 u=

%35z, 3109 A e A @S V] X5 0 2 E] DCIE G218t aL, 241§
DCI9] format2 3 4= Qo). B} A 4 o2 A 3100 A @E-& =413k
DCI7} 2X Q1A 1AQIA] Fhetst 4= Q)

G218 DCI7F 1AY 4§ @A) 31002 W8t 4= i}, B} -4 4 2 & DCI
format 2X % & 2}5}0} 1AR Fallbackdli= 74-9-, OCC4A ol =22 A4 4 3t}
©]3= Fallback F.= 0l 4] OCC=2%& Al-&3to] Ad =4 A 5& FIAIA Bt
HA A o 8 F2tetr] 9 ghol



WO 2017/039400 PCT/KR2016/009875

[140]

[141]
[142]

[143]
[144]

[145]

[146]
[147]

[148]
[149]

[150]

[151]

[152]

26

TAIREDCIZE 2X A 749 A 32000 4 213 ek <= lvt. B} -4 4 o = whef
DCI7} 2X &2 AAE QA& 7 5-ol G- PQI7} A A 5F= parameter set2 714 5} 7]
¥}, o) W) OCC=2/4°] th 3t indicatoin<> o} 2 W 1 3= Wy 20)) whelA]
A 4= e, o= A7 ' 340 R @A 35090 A

4 A H A WHE O 2 Higher layer A 19 ® 2 33l A% ¥ &= parameter set©]|
ol 2| &} L& parameterE T2 X 7hs ] A 7 ok

" 1: Higher layer® configure | = parameter set 57}

- OCC-Length-indication

o] 7] 4] OCC-Length-indication& RRC®l| 1¥] E & A A= 4= 9l o 0CC 4 o] 7}
21 %] 491 4] ¢+ 3= parameter©| T}, 471 9} -2 W& E-3l] Higher layer=
configure®] ©] ) 3= parameters ©@'&ol 7| dynamics} Al A A 5% = 3h= 715 9]
7hs 8l xlt

A o2 PQIE =T A A Sh= £ho] OCC=281#] OCC=4%14]
e rH 7hs s

W 2: PQI B E7F XA 8= gho] OCC=2914] OCC=4%1#] 44

ol el Wy 29] A A1 A E K 9F T3l mAISSTE WE 2% %
9ol A 2} 2] PQI B =7F A A 8h= ghell OCCH ] & 918 8h= Wi olth. &
9l 4] &= PQI # = “00”& OCC=4E A ¥ Yt} o] &= =37 o] 1A=
Fallback 3= 74 -9-°ll PQI & = “00” & 714 8tal OCC=2E AH&-3 5= 317]
ool v 3 15004 PQI E = “01, 10, 117 B =7} W5 OCC=2= vl g = A %
o we} OCC=4= v|3g 2 L 5= At}

<3t 15>

e oX

Vatug of ‘PDSCH RE Mapping and OCC length indéication
Description
Quasi-Co-Location Indicator’ field

i 0CC=4 Parameter set 1 configured by higher layers

UL QCC=2 Parameter set 2 configured by higher layers

‘10 0CC=2 Parameter set 3 configured by higher layers

a1 0CC=2 Parameter set 4 configured by higher layers
w g ol AAlef 364 3= PQI BEE E3H5k= TMell A 7Hs & 0CC=2/4
indication 7 85 At Tof PQIE AFE-6HA] &3= TMOll A OCC=2/4
indicatione A4 3} A& -5 7] W 13} §-AFSHA Higher layers A4 &
OCC-Length-indication g ©]-&% = It} gk L30] A ¢} ZFo] 1A= Fallback 3=
74 5-olli= e A9l b FAHS 91 a4 ocC=27F 7 E ¢ v e ol A=
W 29 37 AR s FAE S 4E S AW

%42 P A A o] A2 A ool u}E DMRS 4R AE W& e Y] 918
Lol

Ho}p A4 0 =2 vhoF A 23 DMRS table©] 3% 7,8,113} o] 4 o] =] 51
MU-MIMO #| 1 A] OCC=4E 7} & 7 -5-oll OCC=29} 45 =914 shi= A 0]

0%
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7hs sty A A E A

[153]  4109Ao A &2 =418
T2 pQI = E FRlE] 9l &
field="00"2. 2 A A ¥ 31-& 7 $-o]
Ao 2 Fksal MU-MIMO A ¢
83 e & 3l

[154]  ole} 2e] v 42001 A ¢} o] PQI field# 00" 2 & A A ¥ 31-& 4 -0l =
OCC=2E A Y3}i= 7 o & #3la1 MU-MIMO A9 Al OCC=2% 714 8}+=

714 2] DMRS table(Table 5.3.3.1.5C, TS 36.212)2 4 &3}l =& 3} o 25

PQI field="00" 2.2 A A ¥ & 7 -l = of | Z167F 482 5= Ao} o714 3%
162 7] 3 7¢] F-A 40 A A] oo|t},

[155] <3t 16>

[e]
hy
=

> T

e ot ek
P

¥ 15
= 94 43000 A
| OCC=4= 7}4 3+ M 22 DMRS table-S-

[156]
One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message
0 I laver. port 7 (QCC=4) 0 2 lavers, ports 7/8 (OCC=4)
1 1 layer. port 8 (OCC=4) 1 2 layers. ports 11713 {OCC=4)
2 1 layer. port 11 {OCC=4} 2 3 layers. ports 7-9 {QCC=2)
3 1 layer. port 13 {0CC=4} 3 4 layers. ports 7-10 {OCT=2)
4 2 layers. ports 7-8 {OCC=2) 4 5 layers. ports 7-11 {OC(=4)
3 3 layers. ports 7-9 {OCC=2) 5 6 layers. ports 7-12 (OCC=4)
6 4 layers. ports 7-10 (OCC=2) 6 7 layers. ports 7-13 (OCC=4}
7 Reserved 7 8 lavers. ports 7-14 (OCC=4)

[157] Bk o] A A] o o] ulg} FD-MIMO A| 2= Bl o] A DMRS enhancement S = 3]
MU-MIMOZE- 9] &} orthogonal A - dlo]o] | GE 7]&E 2700l A 47)] o] o2
S g0l vhito)] Absho) ull 0CC=2¢} OCC=4E =Y A o] A& 5=



WO 2017/039400 PCT/KR2016/009875

28
AEE L= WS 7T AA o 13 2004 3 4-95 Fef A st
[158] & kg o] 2 A] ofof) ufe} ghiko] OCC A ool that indicationS W3S 4 $-2]
T2 v o] Ar et
[159] %55 2 W AA 9 A3AA] oe] utE DMRS A B dE Wi & veRd 7] 9 g

[160] 558 Fzshd @2 510 @Al el A OCC 4 o] ol th & indication
1A S BB 21k A A Q2 A 1 A A e A= 4H]| EE o] &-5)o]
DMRS A E.& ZA S v OCC A ole) gt A RE tho]}T] 317 indication 3
UTHGEE 4,5,6 3Ha1). o] A -§- @& 7| A5 27 Ao FRE 74l Ao
A H % DMRS G HE A A|5h= 48] E XA AE 58 OCC 4 o] & #ukd 4=
AT T A 2 AA] ool A e} o] 3H]EE o] 8-5lo] DMRS G H.E FEA| 5=
7 5-¢ll, 0OCC A old thgk A B.i= 714 0 & DCI°l| & B|EE F7}35}ho]
OCC=2%1#] OCC=4%1#| &&= 9H I} higer layer signaling ©. 2 & -
"ol 9l qhoF 37 99} 7Fo] RRCE o] 8510 L E AR E A F= WS
AE-Ehs A 9-olliz F7H4 o2 0CC A olofl 3t AR % A AAM 93
DT T2 02 A3 A] o of| A £} ZEo] PQIE 2H-8-3}9] higer layer signaling©] L
QI =7} A Al 8hi= kel ocCH o] & W & F3to] OCC dolof gt JH &
AdHZE 7 3

[161] Gk 520 ©@A o) A OCC A o] ol th §F indicationE &3l OCC=2%14]
0CC=421#] Fretatt}, heF OCC=22 s W 530 WA 2 o] 535t 0CC=2E
o]-8-3}4] OCC despredinge =3 &t} Thof OCC=42 FHt= W 540 ©EA| 2
o]5 3o 0CC=45 °] &3] OCC despreding S 43 & 4= 3t}

[162] 5 6+ & BAIA S AA ool & 7| A] =3 @] F2HE A&

[163] T 6e Fxshd ©E602)= V1A 56049 AT E ST T T2

[164] A 6100 A 7] A =& whidef] sFaFs = Al o] A H (downlink control
information, DCD)E A &3 7= Sl t}. 47 DCIi= DMRS #H AR E 2315 4=
A0, DMRS #d A R = oA A et A A] ool ufe} EE 4= ). A7
DMRS #& G H 3= OCC H ol & A A 8hi= A A A& E38st,
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[166] @A) 6200 4] -2 A7) DCIE 538l 218 A BE 7|4t & DMRSE
FAE 5= Q) B} FA A o7 A7) 0CC Aol & YERE AAAE e g
OCC despredinge T3 & 5= 9}
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[168] 7 63004 @22 A7 42218 DCI
dlo]H & 213 4= ok

[169] 771 AA] ool A DCL, DMRS % 5}3F3 =1 to] ¥ = 27} 5 U4 & A B2y <l

R EEL DS

ki
e

ol o},

iy

SO
oy
ik
n
32
°



WO 2017/039400 PCT/KR2016/009875

[170]

[171]

[172]

[173]

[174]

[175]

[176]

[177]

[178]

[179]

[180]

[181]

29

712 =H(604)= ©H602)°] DMRS #HE 4 RS Adstal o] =
“‘(602)L DMRSE F2l8te] Ad & FAsaL o] & 7[wko =
o] & 5218 5= )

L—Eﬂé VH*‘M ol 1@%71 A EA]‘JE oltt.
& 2 7] X F(700)L £ 52 (710), A A(720) D A 0] ¥(730)S

_1—

01§§ ]Q}C)gg E}UL t}%% H]E§$3 L_t:g%’A]sz; }‘}‘{ﬂ @} = Olt}
X1 o]_ (72 0?7] ]%(700)3’4‘%53_ ]XJE 7< OT/\]H(710)E H/\/\/\]E]L
s

AR T Aok stuE AT = vk B8 VA= Bl dhe] o) S 9§ AR

A AH(730)2 F-5-215(710) 2 A (72005 83 7] 2] =1(700) 31 Ela=s
Aoj e 4= Qo) g 7] AA] Ao A A g 7] x5 9] F2hE AlojEd 4 9l
Q] o & A o] 7 (730)9] A|o] & 7HEo & 7] X T vhike) A DCL, DMRS 2
steke o dlolH & A5 4 It Bof 774 4 2 = DCIE &3l DMRS ##
BRE ST 5 9len, olsh Adste] occ Aol & %moﬂ AN EE 55

AT} o] o = BF AA] ofo]) th-28h= F2S T ESE VA TS Ao 4=
o)
PN .

T 82 E WA A AA] dof & whtg T A S o)t

= 88 Az viEi800)L £9=414(810), A 74H(820) 2 A o] H(830)

SFAFERIN= A ZE S & 5 vk B A A4 o ]O']T(S?’O)/]
1

4.820)3= 7] A (800)7 HAE AW 2 S5 AR (RI0)E B3
AR = Holw shE A Fst 5 9l o
),

A o] 3(830)L E A1 31(810) B A H-(820) 2 £33 vHi(800) A NS
Aoy st 4= Aot gk A7) AA] dlo A AW gtk 7] X5 9] F2hE Ao 4= Q)
A o &2 xﬂOi%’r(EBOM Ao E 7|uko & b8 7] x| 5 0 & 2E] DCI, DMRS ‘3—;
stk A Hlol g & =418 = v} By A 4 0 & DCIS %3] DMRS @&
AEE S 3o, ol gk wrEdste] OCC Holof gl JrE &5
T 9tk o] 2l & EF A A ofof] t g5h= FAE TSRS WS Ao

A
T 3

G, L AA] 8 el B g o] vha g A1 4] oo] oo
AN G o, 05 54 golFo] ALFHR e, o= ©A 2
W82 47 A sk el o sl 7] A% ukHel ofvlo] A A
o)A, ¥ g ol W9l S Fg st sk AL okt o]

¢

i



PCT/KR2016/009875

WO 2017/039400

30

bhs

o

ofol A

i

=74

o o
K



WO 2017/039400

(7478 1]

[7d - 2]

[ 3]

[7d - 4]

PCT/KR2016/009875
31

T
21 Al 2=l o] drbol A A% F740 Wl ol Qlo] A,
RHE FAleh= @,
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- Blke| I EQ|E(Codeword) - EJje| B EL E{Codeword)
- Codeword 0 435}, - Codeword 0 ZHdst
- Codeword 1 H|ZHd 5} - Codeword 1 ZHAds}
-HHEe - AAEER - HoiEe |- XAE He
7+
HA
74
HA
0 1 layer, port 7, ngoip=0 (OCC=2) 0 2 layer, port 7-8, Ngnip=0 {OCC=2)
1 1 layer, port 7, nzoim=1 (OCC=2) 1 2 layer, port 7-8, nsop=1{0OCC=2)
2 1 layer, port 8, nzcip=0 (OCC=2) 2 2 layer, port 7-8, nsop=0 {OCC=4)
3 1 layer, port 8, nscin=1 (OCC=2) 3 2 layer, port 7-8, nscip=1 {OCC=4)
4 1 layer, port 7, ngoip=0 (OCC=4) 4 2 layer, port 11,13, nsep=0 {OCC=4)
5 1 layer, port 7, nscin=1 (OCC=4) 5 2 layer, port 11,13, fscip=1 (OCC=4)
4] 1 layer, port 8, nscp=0 (OCC=4) §) 3 layer, port 7-9
7 1 layer, port 8, nscw=1 (OCC=4) 7 4 layer, port 7-10
8 1 layer, port 11, nscip=0 {OCC=4) 8 5 layer, port 7-11
9 1 layer, port 11, nscip=1 {OCC=4) 9 6 layer, port 7-12
10 1 layer, port 13, nsop=0 (OCC=4) 10 7 layers, ports 7-13
H 1 layer, port 13, nscin=1 (OCC=4) 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
|=] [e] = = =~ A=
nsept= =AW EY AEARI A EH O st AT Al
.
> 5 = I~ 2
(43 5] o) EA Al zHle] 7] A Tl A5 44 whgel] 9lojA,

=
Ao} BR2 A WA 2
A7) Ao BuE Ao s

Z35hsH,
7] Alo] A ®.= OCC(orthogonal covered code) 2] 4 o] £} ¥
ARE ¥3kslal, vl occe] dolet B E JHE 7Hto R
A7 71E AI7FAFE = A EHOE s AT FA B
7973} 6] A5akel] JofA,
271 0CC o) ¢k AH ¥ AR = A9 Holo] Aad S 4
AEH = AR LAV Ao ARE Vdto g 245 = A&
5o sh=AE S0
[7d 73} 7] A58kl A,
A7 A 1= 7] A H A0l wke) gl o] o] (layer) =A<}
HAE AR, QtHY T ES} A AR AW EH
2] Y8 Z}(scrambling identity) 2 OCC2] dol<} I H AR E
A A3k,
A1 71 AR B = ol 9] el vk A g,
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- Blke| I EQ|E(Codeword) - EJje| B EL E{Codeword)
- Codeword 0 435}, - Codeword 0 ZHdst
- Codeword 1 H|ZHd 5} - Codeword 1 ZHAds}
-HHEe - AAEER - HoiEe |- XAE He
Zj.
74
HA
0 1 layer, port 7, ngoip=0 (OCC=2) 0 2 layer, port 7-8, Ngnip=0 {OCC=2)
1 1 layer, port 7, nzoim=1 (OCC=2) 1 2 layer, port 7-8, nsop=1{0OCC=2)
2 1 layer, port 8, nzcip=0 (OCC=2) 2 2 layer, port 7-8, nsop=0 {OCC=4)
3 1 layer, port 8, nscin=1 (OCC=2) 3 2 layer, port 7-8, nscip=1 {OCC=4)
4 1 layer, port 7, ngoip=0 (OCC=4) 4 2 layer, port 11,13, nsep=0 {OCC=4)
5 1 layer, port 7, nscin=1 (OCC=4) 5 2 layer, port 11,13, fscip=1 (OCC=4)
4] 1 layer, port 8, nscp=0 (OCC=4) §) 3 layer, port 7-9
7 1 layer, port 8, nscw=1 (OCC=4) 7 4 layer, port 7-10
8 1 layer, port 11, nscip=0 {OCC=4) 8 5 layer, port 7-11
9 1 layer, port 11, nscip=1 {OCC=4) 9 6 layer, port 7-12
10 1 layer, port 13, nsop=0 (OCC=4) 10 7 layers, ports 7-13
H 1 layer, port 13, nscin=1 (OCC=4) 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
=) [e) = A
nsept= =AW EY AEARI A EH O st AT Al
.
[74-7-3) 8] ol T4l Alzwle] dhiko] §lof A,
= A~ A~ =] A~ P~
NS5 72l 8t 54 2
8] S5ARE Aostar, Ao AR E FAEL, Y] FA S
Aol A HE 7]HES 2 OCC(orthogonal covered code)2] 4 o] £
T GRE g 5sta, drlocce] dolot AHH ARE
Ao V)% A58 218k Ao B EatetE v,
ER) Algatel 9ol A,
7] Ao iz
[e) = =
g9l dlejo] Alad " e o A AR B Y] Aol ARE
7IRbe = 7] 0CCel Aolgt vy JRE F535h= A=
EA o 5= v
[ 7% 10] Agatoll SlojA,
. -
871 FA1E Aol ARz 7] AAE AA el whet 2l o] o] (layer)
A~

Aol B E AR QA Y X ES BHE AR, A9 EY
2] Y8 Z}(scrambling identity) 2 OCC2] dol<} I H AR E
AlshE A& 53 02 5= Wi
[7d-7-% 11] A gaell o)A,
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- B9 BES

E{Codeword)

- Codeword 0 435},

- Codeword 1 H|Ztd 5}

£74) AES

E{Codeword)
Codeword 0 ZHds}

Codeword 1 A5}

-HHEe TAE Ee - HoiEe |- XAE He
ot g
HA
74
HA
0 1 layer, port 7, nacip=0 {(OCC=2) 0 2 lavyer, port 7-8, Nsop=0 {OCC=2}
1 1 layer, port 7, nzoim=1 (OCC=2) 1 2 layer, port 7-8, nsop=1{0OCC=2)
2 1 layer, port 8, nzcip=0 (OCC=2) 2 2 layer, port 7-8, nsp=0 {OCC=4)
3 1 layer, port 8, nscin=1 (OCC=2) 3 2 layer, port 7-8, nscin=1 {OCC=4)
4 1 layer, port 7, nscp=0 {(OCC=4) 4 2 layer, port 11,13, nscp=0 {OCC=4)
5 1 layer, port 7, nscin=1 (OCC=4) 5 2 layer, port 11,13, fscip=1 (OCC=4)
(§] 1 layer, port 8, nscip=0 (OCC=4) S] 3 layer, port 7-9
7 1 layer, port 8, nscp=1 (0OCC=4) 7 4 |layer, port 7-10
8 1 layer, port 11, nscip=0 {OCC=4) 8 5 layer, port 7-11
9 1 layer, port 11, nscip=1 {OCC=4) 9 6 layer, port 7-12
10 1 layer, port 13, nson=0 (OCC=4) 10 7 layers, ports 7-13
H 1 layer, port 13, nscin=1 (OCC=4) 11 8 layers, ports 7-14
12 2 layers, ports 7-8 12 Reserved
13 3 layers, ports 7-9 13 Reserved
14 4 tayers, ports 7-10 14 Reserved
15 Reserved 15 Reserved
=] O = =)
o= 2B EY A EAQ) AS 5402 s v
o5 T4l Alz=gle] Z1A] Tl o)A,
= A~ A~ =] A~ P~
MNEE FFrlehs 72 2
71 SRS AlostaL, Aol RE AEshar, 7] Al
HAHE 7O 2 71 A5 E AEsts Aol g £t
7] Alo] A ®.= OCC(orthogonal covered code) 2] 4 o] £} ¥

BRE FostaL, A7

e AT RS = Ae

A7)
A 128 <

71 occ deojsgh HEE AR =
A%E= AR 9 A7) o] AR 7]vuto 2 A4
gi &h= 7] A =
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N

> iR i

Olt
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91014,
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7] Xﬂ°1 g2 gholl whet A Al | G R =

OCCe] 4o} AHH PR E 7|dtoZ
EA o 3= 7| A2,

] 4 01%4E~ 7] 475 A o) whe} @] o] o (layer) A} <}
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AT,
- Blke| I EQ|E(Codeword) £7l2] 3 EL|E{Codeword)
- Codeword 0 435}, - Codeword 0 ZHds}
- Codeword 1 H|ZHd 5} - Codewoerd 1 ZhAd s}
-HHEe - AAEER - HoiEe |- XAE He
ot g
HA
74
HA
0 1 layer, port 7, nacip=0 {(OCC=2) 0 2 lavyer, port 7-8, Nsop=0 {OCC=2}
1 1 layer, port 7, nzoim=1 (OCC=2) 1 2 layer, port 7-8, nsop=1{0OCC=2)
2 1 layer, port 8, nzcip=0 (OCC=2) 2 2 layer, port 7-8, nsp=0 {OCC=4)
3 1 layer, port 8, nscin=1 (OCC=2) 3 2 layer, port 7-8, nscin=1 {OCC=4)
4 1 layer, port 7, nscp=0 {(OCC=4) 4 2 layer, port 11,13, nscp=0 {OCC=4)
5 1 layer, port 7, nscin=1 (OCC=4) 5 2 layer, port 11,13, fscip=1 (OCC=4)
(§] 1 layer, port 8, nscip=0 (OCC=4) S] 3 layer, port 7-9
7 1 layer, port 8, nscp=1 (0OCC=4) 7 4 |layer, port 7-10
8 1 layer, port 11, nscip=0 {OCC=4) 8 5 layer, port 7-11
9 1 layer, port 11, nscip=1 {OCC=4) 9 6 layer, port 7-12
10 1 layer, port 13, nson=0 (OCC=4) 10 7 layers, ports 7-13
H 1 layer, port 13, nscin=1 (OCC=4) 11 8 layers, ports 7-14
12 2 layers, ports 7-8 12 Reserved
13 3 layers, ports 7-9 13 Reserved
14 4 tayers, ports 7-10 14 Reserved
15 Reserved 15 Reserved
1 =] o E =] -
ngpt= 2R EY AR AL S0 R shiz 7] A7
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