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(57) Abstract: The present invention relates to a method for

+ possible & beam directions (#1~#16) receiving a signal in a wireless communication system, and

an apparatus therefor. Particularly, the present invention
relates to a method and an apparatus therefor, the method
comprising the steps: receiving information associated with a
preferred beam from another user equipment (UE), wherein
the information associated with the preferred beam includes
information indicating at least one preferred beam for said
another UE; determining at least one shared beam on the
basis of the received information associated with the pre-
ferred beam; transmitting, to a base station, information asso-
ciated with the at least one determined shared beam; determ-
ining a beam dedicated for a particular UE on the basis of the
at least one determined shared beam; transmitting, to the
base station, information associated with the determined ded-
icated beam; and simultaneously receiving, from the base
station, UE-common data on the basis of the information as-
sociated with the at least one shared beam, and UE-specitic
data on the basis of the information associated with the ded-
icated beam.
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Jui g g ARE THT 5 9

A Al SR 2 ks 9y A~ «L] = W (Channel coefficient quantization &
quantization index feedback)

-MIMO @& 3= WE s} R FAs) Qe 2 3 = (MIMO matrix or
vector quantization & quantization index feedback)

-2 g5 302 3 =8 (Channel covariance matrix feedback)

- 315 3 ¥ ¥ = 9 (Eigen matrix feedback) "= Al Y 3 & (Channel matrix) 2]
a1 ¥ E](Eigen vector) /"™ 31F- 4k(Eigen value) & # %

LTE X[ 2= 8lo] 4 CSI

LTE A| 2~ 82 2313k o 1 57-2] A& Al 2~ "l(cellular system)ol| A T2
A F=42 gk 93U B 4] S (pilot signal =+ reference signal) &
7| A= 0. 2 H-¥ 4=4138}] CSI(channel state information)& A 42+8}3L o] &

ZIA SN A Bargheh, 71452 G R S = k2 CSIARE Bl R
dole ANeE AE = Atk LTE A &= Jl ol A @] 3 = shi= CSI A B3
CQI(channel quality information), PMI(precoding matrix index), RI(rank indicator)”}
o]

CQI =2 712l o] Hlo|H & A4 o] o]  MCS(modulation & coding
scheme)= 483X of] t 3t 7}o| =& A FdtH = &4 (o], ¥ 3 4] -&(link
adaptation) -& 5) 0 & 7| X = ol Al Al F8h= 54 A 7oA G Ro|v VA =
i Afolof] Al FH ol oW S 52 CQI gk I EWste] VA5 &
At A 02 =& W Z 2} (modulation order) 9} -2 A Y Y H-(channel coding
rate) 28 510] Hol 6T 4% & ATk 7|4 F 3} @ Afolo] B4 Eol
SHOR e v CQI S T uato] 7] A F e A q 0% the W
ZF=(modulation order) 2} 3= A 'Y 3 B (channel coding rate)< %] -85} ¢]

HolEE A5 4 3

PMI 3| =08 2 7] ]%Ol Uz Qe UE A8 A5, oW §F MIMO 2] 23
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[88]

[89]

[90]

10

2] (precoding scheme)& 4] -8 8% o T+ 7}o| E & Al 35t = HA o=

| A=l Al Algshi= A& 2] 7Y 3 E(preferred precoding matrix) 4 X.©] T},
S 9Bl AT 2R VA w3 v 7he] §13FY = MIMO A E (downlink
MIMO channel)& 78 8}o] 7] %] 0] o] g MIMO Z 2] 29 & 483
FSAE PMI Y =S Fa 3 %heh LTE Al 2= 5l ol A 3= PMI -4 ol Lo A]
dE el = 3 75 ¢ A% MIMO 32 8] 29 (linear MIMO precoding)-&-
H et} 7| X e v 2y dEER JAAEH Z5ES
Frabal oL, & Yol Z4H2Ee] MIMO Z el iy 3l E 2 a1fol ¥ 25
AL At whebA, @ A =S Wl M 7HE A5 8h= MIMO 28] iy o)
ot Qe 25 PMIEA 3| =gt o w4 vhdo] vl =l A W ks
A

N

EW e 71X i dhko] ohg Qb LVHE A A sho] 31t oF 5 Sl(spatial
multiplexing)E & % th5 #ll ©] o] (multi-layer) & ©] 7}5 3 4 -, @20l
Az A dolojo] Aol etk 7to] =8 Al g et A4 o=
71 A o) Al A w8k AT = A4 wlo)o] /)4=el et 4 B.o| v} RI3= PMISH
u - LA gk BAE A 141 A dlol o] A gl whe} 7] A =& 779
glojofol] ojuw gk ) T & A 83l oF sh=A] & 5= oo atr] wl-o] T
PMI/RI 3] =98 A of] 9lo] v+l ] o] o] (single layer) A4S 7] 5= 2 2 PMI
HAEBS A 5 golo] & PMIE A o slo] 3] =gl 4= 9l o1} o] & 3
w2l 2 A g glolo] AMg=2] Frbell whel PMIRI 3| =W g B ko] A A F7tsh=
v o] itk wheb A, LTE Al 28l ol M = 247+ 9] 25 | o] o 7 57¢l] & PMI
FEEE Aot} = R ol AEE #1814 7] NixR & N7/N(R-2 & o]
A NG 2 QU £ E 2 NS =89 97)E =8 o) A o dio}
upeba] LTE A =8l o)l A = g gl o] o] 7i5rell F3atA] PMI Z =59 A7]7}
g}, o] 2] gk 2= PMIRIE 4 o] 8lt} B HE #lo]o] 7](R)=
3y PHNR )] WA gk AR shA ¥ 22 2 = %] A AK(rank
indicator, RI)#} a1 ] & o},

CSI A H.= A Al 28 F3k= G el 78l d 5 laL, A3 a4
G Al FslEd 75 3t} 53], OFDMA(orthogonal frequency division multiple
access) 7] =& AFE ST Al B0 M = whd HE A S A Faba o (e,
2] B9 = (subband))©l] T ¢ CSI A B.E -8l A 3] =l sli= Alo] £-8-3 4 At

B o A Aol A 7] 42 ¥ 3= PMI/RIZ= LTE A =&l o] 4] 2] PMI/RIA & NitxR 3 & &
F3Y = ey Ho e s g Ly ey EH e WA ghe vl

Ao A §HE A= edivh B A A o A 7] 45 = PMIE AEdhel A A&
7Hs g MIMO Z 2] 2t Foll A A& 3= MIMO 28 2] A RE YErd 5
e, 1 2o FE7FLTE A Aol dE e xd 7hedh A9
T FTIRbo 2 8 A et 3 g Al A el A 7] ¥ = RIE LTE

Al z=glel A o] RIF U T B2 on| 2 ATk A% dlolo) 745 YBtll=



WO 2017/018671 PCT/KR2016/006851
11

V=l RS 25 ¥k 4= Q)

[91] B a| Aol A 714 ¥ = PMI G B she] qlel ~= ko] Ro] X = AL
ol Tt LTE-A Al 2= ¥l ol A 3= # <& PMIE -l (long term) 2/ 5= 4] & (WB,
wideband) PMIS! W1} =% (short term) Z/% = A] B 9l =(SB, sub-band) PMIS!
W2 &2 o] o7 22 PMIZE AR 5= 3l ¢l & 501, 2 F PMIE Wet
SHH, W=W1*W2 iz W=W2*W 13} o] o€ 4= gt} A H &, LTE-A
Aol A EA41 obelu 2 E 4271 87091 A4, iz Sl el £ E 5271
47} o] A RRC Al 1 ol ] &
alternativeCodeBookEnabledFor4TX-r12=TRUEZ 4 A (configure)¥ -5, 7 71 &
918l A~ 5(WB PMI(W1) 2 SB PMI(W2))2 2 tHafl ot £ 2] Q1 MIMO

ey g9 £E5Y S vk

[92] Aare A A d-g o] 83 CSI ¥ = vl

[93] LTE A Z~8lol A CSI ¥ =wl& Ab gk 3 a)d -2 538 =8l 4= ). 7142
CSI ¥ =g &) ek A Alo] A'd(PUCCH)< &3l =3E = a1,
H]| 5714 €1 ¢SI 3| = o AFaked o d)o) B A9l Ba AaFd = 36
2} 9 (PUSCH)-S &3 =312 5= lt}. Z12)1 PUCCHE -3+ CSI I] = wH o] A]

R 31 B (reporting mode) 2} B.2= A Ell (mode state)ol] e} 2+ 231 B} 9] (reporting
type) & 78 K. ¥l o] = = (payload) 1717} A 2] ¥ o] 910, LTE A| 25l
Aol ¥ o] 9l PUCCH X" 2/2a/2b(7W 2] ©] ¥ $H(Carrier aggregation) 4]-& A] ]|
AH-& 7Hs g PUCCH 29 3 A 9])9] o] 25 A 7]3= vl §- A| &4 o] T},

[94] % 5% LTE A 28l A PUCCH %9 2/2a/2b2] “F2 5 o A 3},

[95] PUCCH X2 Z} OFDM A &l A Al 2= 9] &3 4] 32 E(cyclic shift, CS)E
AL-g-ett), 3k F Z E R Al A E 7] E Al X (base sequence)E 57 CS
% (cyclic shift amount) ¥+ =3k F T EX[A Al 5= Qi)

[96] %55 #2384, 31T CP(normal CP)ol| A dhvte] &3¢ tf gk PUCCH 3
2/2a/2b2] Qg FZE Yebdit) PUCCH E 9 2/2a/2b%= T2 9 A 58 E4
AdE 4 2l

[97] A 1. 10712 CQI AR M| EZF 12 v & 2 A 2 Eo] 20702 29 ¥
HE7ZL gt o & 50, Ad 2ol = 8 = H 2] (Reed-Muller: RM) =7}
AEE = 9l

[98] A 2. 2 EH H 3 QPSK A vl (constellation mapping)*] ¢} QPSK
W 2 Al Eo] AT (EFE 004 do WA d4).

(997 @7 3. ZF QPSK W2 A1 B2 710 129] 7] E- RS(reference signal) Al T 2= 2]
g A TER W2y 5 OFDM W2 3 B =g el U] 107]<]

w
9!

-FDMA (single carrier frequency division multiple access) A % Z}Z}of] 4|
kil
[100] & #1249 #3 A ZEE 2719 A2 thE whdEol

oA A s ths e 4= At} SC-FDMA 4 & 1,

=
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[102]
[103]

[104]

[105]
[106]

[107]
[108]

[109]

[110]

[111]

[112]
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5¢] 4-8- %= DM RS(demodulation reference signal) A| ¥ 2=+ 2 o] 1291 7] RS
Al 2=7F AR = v
A 2014 2070 9] L E B EES UE 54 2385 Al F 20 o]
2~ PR, o)z 5844 g3} Po] £AE 5 Aok,
(7572 8]
b (i) = (bG) +c())mod 2
4=812] 8ol A b(i)i= Ao FH(E= CQI AK) H|E Al A S YERAL c(i)i=
2=APEE A A2E FERR, oy 232958 Ao AR(EE CQl 4w
HE Al 25 YER Y, modT P82 A4RS Yebdth 29859 A~
c(iyi= 5254 90 e} AR 4= Qo m, vl B Z e} A ZA] 5254 100
wpe} 2738k 4= dvk 9282 99l A Nex= 1600°] 3L, x,(0)=1, xi(n)=0,
n=1,..,30 7 Ao}
(77572 9]

c(ny={x,(n+N_)+x,(n+N_.))mod2
x,(n+31) = (x,(n +3)+ x,(n)) mod 2
X, (n+31) =(x, (n+3)+ x,(n+2) + x, (n+1) + x,(n)) mod 2

[42H4] 10]

i = (1, /2]+1)- (2Nﬁ§” +1)- 21 4+ nper

F8H2] 1091 A npari= 31 E @20l A8 A BE vhebl ™ 4l RNTI(Radio

Network Temporary Identifier)(C-RNTI)! 5= 1t} w}&} A, PUCCHE &-3) Al o]

AHE(EECQIAR)E A5T o Alo] H=8ld @i 2 A 1o

7| zeto] 2B, ThE w2 sl hde] A AR E ¢4A keln =R

e wdo] AEshi= Alo] ARE E 5T 4 gl

w3 e ALg o] of ¢t v A8 2} MIMO(Multiuser MIMO with

densely-distributed users)

Aukz] o g el AF8-2 MIMO(Single User-MIMO, SU-MIMO)9| A = &Y

A0 @ ol = stk o] ARg-Afell thé d o] B vFo] 27| <& ¥ (scheduling) 2l

T ATk W, shue] 7] A ] wo] thar o] vk} FA1S e etarat e vk

AF-&-2F MIMO(Multiuser-MIMO, MU-MIMO) 2] 7 -, &< Al 7H/F=3} 5= % 4 o]

B AREALES] ol Bl 7 S ~AIEE EH 5 AT AA FA Al ~EE Ay
Q =

8 0) A} g AT Bl BP0l 2, AFRARE 1R B 0] 3
Q5% 9] A8 AHEAES HEH o AAEYs
Aot 3191 oM M H] 22 Wiz AFG ALY QoS FAA 7= WA o
Tt

AT, ALG A 27 %P2 A ALE A AW GRS vl da glofof
S, ]S W o] BBl T Ae] Bl el A5, o 2 A% 4P
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F2AN S TF ApA ah= Al o] 3 A 8] Eol ok st] wiikol] t o] Bl
A& 5= iz AR o] e vk g, ARE A 2FAE Y VA =2 gt L
MRt Aol EA|eh= ARgARe] =71 W wf SabA o] gfar el Xl vk,
U] 2. MIMO(massive MIMO) A] 2~ 8l o] 318 5] 3= AFglof| A 27|29 7]4le)
MU-MIMO & 7'H o] Al 28 A& a8 /iAo mabs= vl sfd o= vt
S| H4= AL A5 9] Hlol B & §1 4| A& ¥ 3F5i= TDMA(Time Division
Multiple Access)/FDMA (Frequency Division Multiple Access) %22 & A A&
shhel Thurvkol A8 o n A FRS ol ol olA] WA} 3
A, U A AT 5D A S35 (time/frequency) AR S & 551
$A0S i 0F AHA 4 o) nelH 1 ol dlE B0l N e
ito] Hojak A o2 Baly WS A8 o g a) Bl A7l
AR A1 ok S5 A MIMOMUMINO) /0] 21613

ULt ol g Al & v W E & o A= el ste] v
7] £+ (multiple access)% T3 = w2l S £ ekEhy

48 38l WAl SDMA(space division multiple access) 2}
SDMA ¢} &2 MU-MIMO 7] & 7] -4 & & T3 ARG 2HF-2 717]) 11

Wo] o] A 4 E% Ak SUH AL S Fal 483 Ao] vk,

vbo} 05 AL A B el T AW SAo] fAlelThu(elE 5

A (correlation) 7} % THH), MU-MIMO 4 5°] 44 5+ 312, MU-MIMO

7le AG AA T H & 5 ok vF AFE AR T Al d S o] fARG
3R E& ] vidEo] FA ol = A FASH H=dH, dE 5

74 71 % (stadium) 74 o)L} 2p=F U 33 1) o] w9 @ o] thitE o] £
Ao =& A= 7 -$-(densely-distributed users) E3] A7 = 4= Ao

uwheb A, e A wheke] Ay & AL A I i-& 53 U5 AL gt s AEY

:
A% 7ol melR 4 R0, B FAH 0L AL AL U S Sekow
AFAL Y BHE BA O AEALE 22 A% 7ol ned 5 9
ALSATEH FHE FF OF AEALF 2EY AE 7S 2 88H 9,
chael ol Mol QoA fALE B A BAL 7HAE A%
A2g) A% Efol FE 5 Ak

AGAL Y FHE EHA A BES FIAT]E /PSR NOMA 7 ¥
FH WS EW BREALEMEALE 7] Yo neH 3 Uk TF WS
el ALg A A A EE FAlo AgaAEE] 918 thael Abg el
FEOR YR NS AFY 5 Qa, de FE Y or 149 5 Ak
W2 Fal thael ALEAE 918 Bk Al AE/RAE ek v g
We 54 ALg Aol A A EE A/ 98l FA = e A ek, v
g WL B 54 ALEAE A N A5AE 5 Ak

NOMA (non-orthogonal multiple access)
thee] gl WA H o] glof A fALE A Y 54 74 4P she
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[120]
[121]

[122]

[123]

[124]

ol A =2 th& AFAE 9] B A &(UE-dedicated) 4 -2 53 5t
ATh A A o' E R § oS AL ALE
1<l SDMA 7] < 4] &-¢] o] ¢
A %4 ¥ Z(hierarchical modulation), &% 3% (superposition coding) 53} -
NOMA (non-orthogonal multiple access) 7| 'H & 0] T H. 7|2 A 18] ¥ a1 9l o).
NOMA 7] RES] A| ~®lo| A, 7] 2| o3 A & 2 d 52 o 2p7t & 479
G E 29, A T4 Aol HA| g vk A A 2] o] vyl tf 8o
A dlo] B A EE-8 FF (superposition)dFo] A E-gtr) o] A9 o & Eof, A
A Ao gt = A2 A s, A A A9 v = 5 AEH s
st 4= Qlvh Al T a2 24 7EA A A (SIC, Successive Interference
Cancellation) W2} o] whe} A5 o) Al7]7F 2 Al B A @zke] ] A 55 A
o5t A AT F A N EAATASE 55 7 da, A AA Gt
A A kel 7H] AT At A o w2 ofsl A st o] 5 FH o R
<
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LU I |

S}

GaEd 59
& A LTE/LTE-A A| 280 A= BREFPAE AL B oA 7] AL
Az AE glo] A o 2 Hlo|g & A&t /b, 2 g o &
BREANEEMHENEE 7ol =21, 74 52 v AR AFEo Al e
7-&(UE-specific) o] B A && A& SA o, B3 g v AF-8-A= 0]
A A WEE T F el @2 FF(UE-common) o] B A E&
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A Aol A e 3lo]¥-& 54 dido] T} & vhido] vt &2 (UE-specific)
B (o, ZFH A Al ARUCHE 74 W/HEE
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1y 1] o= apgol] gk o o &, thA
6= Fashd, Al GEHUED I A2 @i UE2)O] o = ¢t AH
5=

55 AEE 5 %‘\E, A2 GHUE2)S A & W
165 A8 st = it} ZF ©(UEL, UE2)-> A4 9
RS HREASEMEANSESAY gt e A A S5 5 3
,xﬂl o]l Ao Wl AR= A3 W1 7], 5)ell g gH, A s
#1 WA #5)S A A8h= AR, AE ] He] e E A A8k
o A s} o] -2 Ege 4= Qo A2 Wil AT Wl HH = AT e
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: possible tx beam directions (#1~#16)
: shared beam

: individual UE-dedicated beam
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