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Z}(CQI Channel Quality Indicator)/ /ZE 5y E% by ]X}(PMI: Precoding Matrix Indicator)/ T A A Z}(RI Rank Indicator)
& 47 7|A T A Hadle dAE 28T 4 9l



[2]

[3]

[4]

[5]

[6]

[7]

WO 2017/052330 PCT/KR2016/010763

g A A
el Wy, BN EA A LA AY A AR 54 9y 2
o] A7 A

“] B (Channel State Information)& &-~2135}7] $1% WS- v 1 o] &
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o] % B Al ~El & AL g2}l BEAS BASAA &4 A 22 48
A& AL AT 22t o] FEA A 288 S AW ol g} o] B] AH] 274
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uhA gl o] 5 2 Al 2 Eo] @7 a1 g},
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ZEA T o] F B4l AlaEle] @ 22 A FH Q] dloE BT 48,
d AEEe] 71421 T thE S AE Hulol 2 o &,

] -§- & Ao @ %] A (End-to-End Latency), 2ol W X & &-& X3 5= 9lojof

sk}, o] & 938l e] o]F 24 (Dual Connectivity), th 7= TF% % = (Massive

MIMO: Massive Multiple Input Multiple Output), A ©] 5*(In-band Full Duplex),

H] 2] 3l T} %] £-(NOMA: Non-Orthogonal Multiple Access), =3 T < (Super
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E kg o] 142 2|9 el 4 K (Channel State Information) S $-5~213}7] 9] g
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Precoding Matrix Indicator)/2 = %] A] ZHRI: Rank Indicator)E 7] 7] #| =< 7
Hash= GAE 28 5
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RF(Radio Frequency) f4 % | s
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A Fol Al Rast e A E 4= Q)

skt a7, 471 1702] CSI-RS A& 7] K7H 2] CSI-RS AH41 5ol A 2 319
1= A el A7) ol g CSI-RS AHY 02 Qe 4= vt

atA A, 7] CQUPMIRIE 7] AL CSI-RS 74 7 594 0 2 A4k 5
A

vk st A, ¥ 5714 CSIR.AL7E E 2] A(triggen) ¥ A, 7] A A A2} 471
CQUPMI/RIZ} &7 471 71 A wroll Al BarE 5 Q)

npgA sHA, B 52714 CSI F.aL7F E 8] A(riggen) ¥ A, 7] A A A} 2 7371
CQI/PMIRIE & o] = 3fitgto] 7] 7] A ool Al B.arE 5= 9t}

uhe Al s A|, A7) ") 5714 €SI R.AL7F E 8] 7 (trigger) 2 ®), A7) A A A 2
371 CQUPMIRIE 5 o] = Zlo] H.alE|ofof ah=4] A& = At}

uhg A &4 A|, 714 CSI B.aLe] 29~ A A A} Boal Al el A 7] A A=} 7}
Ha1¥ a1, 7] AA| A Ba Al A o] £ 9] CST Rl Al Aol Al 47| CQI/PMI/RIZF

BaE a9l

np2 51, k7] A1 CSI-RS 744 3 A7) A2 CSI-RS T+ ol 7E 4 o2

A| gk(measurement restriction)©| 482 4= T}

npk2 51, k7] A1 CSI-RS 744 3 A7) A2 CSI-RS 740l 540 =2

A| gk(measurement restriction)©| 482 4= T}

A
o

A
o



155
=

PCT/KR2016/010763

A el BERE Aotz M A

j

&fo] H g

5

Aleflol] i,

WO 2017/052330

— — J T
X T g o il =
ﬁ ﬁ%wn " H N m.;#
0 . i
B g T L — - X i D) T = A
o OF 0 o o H; H; —_— o
o o A o Ty &
I g eERA T om o T oz pE%
T X @Wmﬂﬁr% Y O0F % n on w o
SR I RN R e S S < o
Hldliﬂ,ﬂﬁ] 5 omo ‘o] ™o ™o Jlaaao
AT To =% TO EE X o AT ol ﬂma n_A!‘._ ﬂ% ‘_._mo W&,o dﬂ M_H W&,o
O L B g ] k% e % o= <
LR i | ) o o < T
TR RALE O OMZ T oTowT T AT
OO w7 T hT
N R T OTLT T g 3w
= T = (el
O e N N (I S "
PEPES TN T A S SO 5
mRAT o Kmw X LRI e e <
FRTI iR BE % oo b 2
T MT Exgs TX g wem o £IT
SFHT Erm L £ TT X%
R EeER S L e
wE AE Lo ®mEH g e X
0 N~ —_ & OLJ' T
R B T e O~ S S~ B S X%
3 r
T E T o= o — Mo o (U ol
Zo o— 5 a N = AR g A e AR
BEOTH LT T é@édlédlwﬁMéEL
R W W W W ol T W o
Mwhmwio o EZ OEE% oo oo v &oﬂpﬂ&oﬂpﬂ iodJ&o.ﬂﬂ
SR e BPET " @ﬂ@ﬂ@ﬂdl1@@
ﬂemte%%mrnomaﬂma 3 ﬂlbﬂurﬂur1moﬂA
_ —~ —~ oF- 0
ﬂwm He MM o oH = o o WL ot 1dr| o o I mo i o i T o _MM
#LaWéinﬂmmﬂl%%%ﬂ_ime %Mme%%%ﬂm?mazh
oE I RN e e B oy P z Q
E%ﬂ%ﬂlﬁoﬂ&r7,moﬂﬂe%udlwﬁu%%mﬂﬂumﬂuboﬂ%ﬁﬂw
M%Miﬁgﬁﬁwgm%1w2w3@4@567u
NG Bl T JERY W Y O R S
R R T T O I TR TR B2
x = o = S =& T @ o ®
= = g ) N da daagq

3=
H(cross

ko)
-

T

3

A

=8

ko)
-

520 54 A 22816 A, 6471 2] SHEL}
AECEREE

}91 55 QHEILE Al )1 o A

2
RS B

o)
A
R
T
oFLE

PN
a4+
fi

7HA

A

=

]

=
=4
22}

=

1

S

T .

=
T

°|
8 “~(antenna elements)
74

g wwo) .

S
=

=

oA
AAS 714+ 3D(3-Dimension) Rl &4 o] 7}

polarization)



WO 2017/052330 PCT/KR2016/010763

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

T
T
i

f
o4,
40 o B 1o

4 e
i >
>, >,

2
=2

it
i
0%
fuj
ot
o?
il
oby
n
>,
ob
rlr
ol
i)
o

)
rr
e b
mE l"ljum
(o]
— O

it
-0
s
ol
r,
o
©
T
il
-
ox,
bt
it
£
>,
rol
v}

£

nE
ol
o
(i
>,
il
(o
Ru)

ja
=

4z oF

©
P‘L
Suyt
=2
FR=
fE
£z
oo ol
N
o ro
>
>
o
=

mnzt'm

o o

ol

o o off ot
o
2
=
>,
o, it
»
2,
X
> e

S
O_—l
— 0
=
ur
s
g,
%
o
— O
%

> >
)
p‘L
i

L oF
=
by
ol
2L
.
°
@7
=
i
kS
°
ol
1o
o
=X
=il
m>~
o

E)

.

o o &2 X
i

fe o ux

e
ol
o

)
of g rlr M2
o
o
s
+

N
Q-
N
o W
£ ¢
Yy
=
N
S
BN oo
NS
o
Y
1o
g
jatal
N
of
o
ol
jatal

4oz
xS

H
>,

rle

A e A 712 =& i A A 02 F4ls st U EY e T
=T (terminal node) &4 2] 2|u| & zk=1, 7
Ao w AE 54 T2 750 whebA = 7] A5 9] 49 == (upper node)©l]

nodes)@ ©]Fo A= U E L Ao A @rdtato] 5418 &) -8 5] = v}t
SAEZ VA s VA5 ol 9l e " EY A =rE o =alE
N2 2 3hr}. 7] A =1(BS: Base Station)'= 317 =7 (fixed station), Node B,
eNB(evolved-NodeB), BTS(base transceiver system), &4 Al 2= 3 Q1 E(AP: Access
Point) 5] &of°l o3 thAd 4= vt =&, "G (Terminal)> 14 ¥ 7}
ol 5 E 7H4 4= 21 &, UE(User Equipment), MS(Mobile Station), UT(user
terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station), AMS(Advanced
Mobile Station), WT(Wireless terminal), MTC(Machine-Type Communication) “3 %],
M2M(Machine-to-Machine) % %], D2D(Device-to-Device) & %] 5 2] So] & tf A<
T Atk
o] 3}oll A, &} &k ¥ =1 (DL: downlink)i= 7] A =0l A ghk g o] =418 o n] 3},
&5 Z1(UL: uplink)= ©@oll A 7] X5 o 2 9] 5414 9w 5
7= 71 A el ddtolar, Al 7= v o
7= e diolaL, AV = A el o
aho] Ao A AMRH = 5 &olES
H sloj, o] 2]k 54 gofo] ApE-S
FE A HE duE HEd 5
o|5}¢] 7|42 CDMA(code division multiple access), FDMA(frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal

of ofy ox
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frequency division multiple access), SC-FDMA(single carrier frequency division
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74 A 2~Hlof] o] 8% 4= It} CDMA = UTRA(universal terrestrial radio access)t
CDMA20007} %2 541 7] <2 (radio technology)® -7-€ 2 5~ 1t} TDMA+=
GSM(global system for mobile communications)/GPRS(general packet radio
service)/EDGE(enhanced data rates for GSM evolution) ¢} £ 54 7= 2 F-3 €
7~ 3J . OFDMA = IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20,
E-UTRA(evolved UTRA) 53 ¢ 4 7= =2 a4 5= dvh. UTRA=
UMTS(universal mobile telecommunications system)®] o]t} 3GPP(3rd
generation partnership project) LTE(long term evolution)<> E-UTRAE A}-8-3} =
E-UMTS(evolved UMTS) 2] Y24, 515k 19| 5] OFDMAE #8331
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AN E T 2 Ee] Ve A AME W] meul] el et e
GAE B FEE2 7] A5 s S 5 vk B3, F A ol A
WATBEL Q= B &0l &2 Y] BE w40l ga dE 5

A& &34 8171 918, 3GPP LTE/LTE-AS 912 7|48k 1k & g o
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S 18R wgol 489 5 iz TA BA ALl A FA ZY Y FaE
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2 32 2 ¢ (radio frame) 7-Z ¢} TDD(Time Division Duplex)l] 48 7}-5¢F B} ¢
20] A L9 R E AL e

Slol A A o] AR G el A o] A1 T_s=1/(15000%2048) 2] A Xk
elol M2 Y st A 3 AR A AES T_=307200%T_s=10ms <]
T 7A=Y e R AR

E 19 ()= B 1A ZAd e S AR BFY 1 A 2
# o] Z(full duplex) 2 ®Fo] F-(half duplex) FDDol| 2.5 2849 4= gt}

A 3 7] 9 (radio frame)< 1071 2] A B3 2| 9 (subframe) 2. 2 -4 H T}, 3} 2
T ST slot=15360*T s=0.5ms 2 0|2 2074¢] ZF o7 T4+ 1, 7}
S5 0 197hA1 9] I e 27 o flr), shito] A H L 92 A ZE G & (time
domain)oll A 9142 Q1 27 9] L£FE(slot) &2 TAH a1, B Z e 9] it &5 21 &
EF 2412 FAET e ABZYdS Ak A= AkS
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o) % FDDOY Al ko] §liz ¥bH, Wko] 5 FDD & 2toll A @2 g Al ol 21& %
FAS 2 5 gk

stuo] &5 A ZF & 9ol A &2 OFDM(orthogonal frequency division
multiplexing) 4 & E3F5tal, =35 o 9ol A tF5=2] 241 & 5(RB: Resource
Block)< %3¢t} 3GPP LTE+= 3t =10 A OFDMAE A}-8-3l X = OFDM

A

A2 shito] Al E - 7H(symbol period) S & 3171 913 Zlo| T} OFDM Al &2
s} 2] SC-FDMA ”% = AE 7rolgar & 4= ). A &S (resource

block)<> Ah! i W] o] aL, spi}o] Sxol M Ha= Léx—m e
Hk& 9}k (subcarrier) & 3§13}
T 19l )= EY 2 Ei’] <) -2 (frame structure type 2)E Y EFHATE

EFQ] 2 54 282 ZF 153600+T_s=5ms2] 4|2l 27 2] 3} 3 7| Y (half
frame). 2. 2 A T}, 7} S} ¢ 912 30720*%T_s=1ms 4 o] <] 57 2]
B gelo g FAEHT

TDD A =81 9] Bt} 2 24| Q] Zol| A e =-5
-I-“d (uplink-downlink configuration)-> X.i= A] B.3Z
Btk A 7F (A o of) ¥ =A] YE = A o)

B A e R e A =A==

_‘d
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W

1]
Uplink- Downlink-to- Subframe number
Downlink Uplink
configu- Switch-point
ration periodicity 0 1 2 3 4 5 6 7 3 g
0 bms D S V) V) N) D S 8) U 8)
1 5ms D S U U D D S U u D
2 5ms D 3 V) D D D S u D D
3 10ms D S v) V) U D D D D D
4 10ms D S v) V) D D D D D D
5 10ms D S U D D D D D D D
6 bns D 5 U U U D 3 U U D
51§ s, £ xeels) A Ausa) W i g A
g9 qE e e e, Uk AE 52 A9 Az e
LR, 'S'= DwPTS(Downlink Pilot Time Slot), 1. % -7-{F(GP: Guard Period),

UpPTS(Uplink Pilot Time Slot) 37F#] o] E =2 A ¥ &= A3 4
X1 B3 9 9 (special subframe)S- L EFHA T

DwPTS= wHubo] A o] %7] 4l ehall =7] 3} iei= A 240 Al g€},
UpPTS:= 71 A 5ol A o] e 40} kel Fae =1 A5 %71 =
L2 T GPi= AV arE T o) slakel I Alo]dl] stael I Als o] A e

Al o = Qe Ak Aol A A7) A A A 98 Fkolt,

7 B 2 Y i 2 Toslot=15360*T_s=0.5ms 4 o] 2] &5 2i B &5 214132

FAE,
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A& ol & B8] 915t ALEE 5= 9

ts A=Y o}EﬂUr 7h A A= A g A /\]Eﬂ SA4 9] ¢telv FER T
A o, A7) Fx A= A 25 gy uef 549 A 2459
Aol AEEH, o& ¢tely LEE 98 589 A 2459 91A
AEH A Gk S, M2 UE Y Abol o] Fx A= MR A A =t

N

> 30 —W'
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[143]

[144]

[145]

[146]

[147]

[148]

[149]

o]} DRSOl tisle] <& T dAlsHAl 713, DRSS ol H & Hx3517]
et ALEE T the dEE QY A Fol A S0 BdS Yl AL E =
A3 -5 3} (precoding) 7HE A 1= st W 2 A
Qtel| Lol A EE A Ad A AvtE ol Agah= A S 4617 9t
HA 3lo] Abg-E )

3GPP LTE Al Z=Hl(el| & &0, €& =-8)2 A= 47l 9] A% <telvtE
A Yshar, A 1 RIS J‘jo](beamformmg)E et DRS7F Aol At A 1 xS
_?4 3l DRS*= =3+ o]-Eﬂ S E o] Eﬂ A5 _?4 3l ilz = L}g}%ﬂq

LTE Al =81 9] X135} b ¥l & v o] LTE-A Al =5l A 7] A5 9] 3t8F H A=
Hdl 8719 41 StelUE A 9S8 5 =5 AR E o of ghr), whefA] H o)
871 &A1 QPEl el th &k RS S A] #| ¥ o of gt} LTE Al 2=l ol A 3}&F & =1
RS+ ] 47)1 2] oteu} L Eo) T gF RSTH G2 H o] Qlor & LTE-A
Al Z=8lol| A 7] 2|55 0] 47 o) At 87) 9] &t & B = F2] tElVE 7R T 5-
o] & QtE|Lt ZE o t &k RS7F F7H4] 0. & A o] ¥ a1 T Q1 of o} gl A o
g7l ol F41 QbElL; EE o thk RS oA A st e 54 918 RS¢}
t]ol B H2E 9% RS 7 7HA| 7} B Tl ARl of of k.

LTE-A A 2818 T AR gholl Qlo M T a8 aie AR 5 shutss o9
% %+ (backward compatibility), <5 LTE WH'dto] LTE-A Al 228l ol A & o} 5 -
glo] 2 F2FafoF 5far, A| 28l & o] & x| g of ghrti= Zlo|th RS A F
Aol A B.gEE wl, LTEC A 799]301 U= CRS7FA ti e o= uf AR
s dnit) A S E = A ZE-F ok G Aol A FrHA o2 Al 8ul o] S QFElL
FEo] & RS7} 74 0. = A o ¥ of of gt} LTE-A Al =8l el A 7] LTES
CRS&} &2 A o = Hoff 87) 2] 541 QFE| ol Tk RS HEH & v M B
sz duict A ol F7FshA] ™ RS QW 8| =7F X X Al A XAl "t

kA LTE-A Al 2= 8lol A Af 2 o] i 2415 = RS+= A 7 7HA] ¥/ &
LAl B =), MCS, PMI 9] A E1-E 913 A D 58 5% ©] RS (CSIRS:
Channel State Information-RS, Channel State Indication-RS &)<} 871 2] A4
el U2 A% 5= dlo)H &35 9] g RS(DM-RS: Data Demodulation-RS)©| t}-.

Ad 4 229 CSI-RSE 719 CRS7F A Y £A4, 3= ov 5o 54 59
A4 1 FA e HolH %5—3 3 AFSE = A g Ad 54 AT 5A4E
AsA HaRlE = S o] ATt 22 o] gt A= o 59 54 9
540 85 ARgE 5 Yk CSIRS7F A E el ek R E A+
B4 0 8RB E CRSY @] v AH e Qdvfr) 5w %] ol HT.
CSI-RS9] LHEEE Fo]7] #13te] CSI-RSE AIE 5 dell A (td 4 o=
AEE ok

HlolE % slsl A 89 A1k
A 84 (dedicated) ©. & DM-RS7} A
27EE H G, = olHE FA

h

il

Fohg o 27159 ¥ UEN A
¥ = EA UEY DM-RS+ &l & UE7}H
W= A 7k Feub g o ak A 4w =
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[150]

[151]

[152]

[153]

[154]

[155]

[156]

Zloltt,

LTE-A A 2= 8lol| A 7] X 51 9] 5} 8F W A= Aol 8709 54l HHYE A gt
LTE-A A Z=§l1o]| A 7]& LTES] CRS%F &2 W2l o =2 Ao 871 9] &4l <t vel
gt RSE wf A E Z e dvtct d tf Sol] AE3A ¥H RS L&l =7}

A=) Al AR A F et whEbA LTE-A A 2280l A &= MCS, PMI 5 2] A 8l-3- 9] 3t
CSI 7 -4 2] CSI-RS ¢} o] B 525 2% DM-RSZ & ¥ o] F 7l 2] RS7}
F71E vt CSI-RS+= RRM 54 9] #2402 5 ALg-E 7= QA7 CSI
59 T84S alA Yz ¥ At CSI-RSE Hlo]H 2320 A8-1] A
o= ul Ar g duit) AFE Q5= glrh 1e] 22 CSI-RS
SHEEE Fo|7] Y3te] AIgt 5 Aol A (HE A o2 AL EF g =,
CSI-RS+= g A B g gl o] F o] 715 7HA] a1 7714 o= HF5 A vt
EA AL Aoz ALE 5 ). o] o CSI-RS7F ASH = T sjel 2
eNB7]- A9 ;ﬂ 61— 2= o]q_

tlolH H2& A=l @ A -Foh G el =A% ¥ UE
dedicated} /] DM-RS7} A4-Ht}. =, 54 UES] DM-RS+ 319 UEZ} 2A &
¥ o, = dolE & 572 b= Algk-Fuba o ol vk S H T

CSI- RS—E— ZAs7] Y84 UEs= BF=A] 22l o] &3k Al o) Z42)o] CSI-RS
QHe L} L E o] T ¢ CSI-RS 9] A A B Ze 9] e 2~ As A B 24
ol 4] CSI-RS AF 2.4 (RE) A ZF-3F 9] %], Z1¢] 31 CSI-RS Al 2= 59l
o3 QB = ka1 9lo]of 3o},

LTE-A A 2=8lol] eNB+= CSI-RSE H ofl 871 9] QFH| v} Z E o o elj A 2+2}
A& of st} A& thE ote|y X E 9] CSIRS A2 98 AME 5 &= A
A 2 2 3 (orthogonal) 8fl oF 31}, 3F eNB7F A &2 TF2 e £ E o T 3t
CSI-RSE A5 v Z42fo QHeluy X Eof] T CSI-RSE A & T RE°]

74 ko =4 FDM/TDM™% 2] & = o] & 291 orthogonal 3} Al T3 5= 3l
T A& UE QFH Y L E] o ¢ CSI-RSE A = orthogonal §F 51 =9
WA A 7]3= CDMW2] o =2 753 4= Ql T

CSI-RSoll 3 J B.E eNB7} A7) 4 UEC Al &el<s o, WA 7+ e}
FEo| thgk CSI-RS7} vl -8 ¥ = Al {F-Faf o)tk Y BE ehe 5 of ghr}
TA AR, CSI-RS7F A S8 = A B 29 9] Ha &, == CSI-RS7F A 54 =
7], CSI-RS7} A5 = A8 Zgq] QX Aloj, 54 ¢tev}2] CSI-RS RE7}
7%= OFDM A & W&, =3} 7F4 (spacing), 73 o] 4 9] REQ] 23241
EE SZE 5ol 9

CSI-RS:= 170, 27), 47 3= 870 9] bel Y X E S B3 HEH ) ol
ARG E] = QbEl Y R E = 242 p=15, p=15,16, p=15,...,18, p=15,...,22°] T}
CSI-RST= A 8.7 2] o] 7+4 Af=15kHzol th el A 9k A o] & 4= it}

CSI-RS A%-E 9laf A4 e MEZef 9] ol M, CSI-RS A @23z of | 42514
129} 7Fo] Z} QFe| v} 3 E(p) d9] #& 4 E-(reference symbol) Z 4] ©]-8-5] =
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S}

-0 forpe {l 5 16} normal cyclic prefix
-6 forpe {17 18} normal cyclic prefix
-1 forpe {19 20} normal cyclic prefix
PRESTIRPI 7 forpe {21 22} normal cyclic.preﬁx
-0 forpe {15 16} extended cyclic prefix
-3 forpe {1 7 18} extended cyclic prefix

-6 forpe {19 20} extended cyclic prefix

-9 forpe {21,22}, extended cyclic prefix
["  CSlreference signal configurations 0-19, normal cyclic prefix

[ =1'+:2[" CSlreference signal configurations 20-31, normal cyclic prefix
I"  CSlreference signal configurations 0-27, extended cyclic prefix

1 pe{51719.21}
W’l" = "
(-1Y" pele1820,22}

"=0.1
=0,1,... Nk -1
Nmax,DL . NDL
m'= m_i_\‘ RB 5 RB

[158] 71 954 129014, (K I 71A, k= A =5 ) Fikgst

&5 W OFDM A & 19 =5 vetdth) R n_s®] 2312 ofeff 33 4=

-2 CSI-RS A A (configuration)©l] whe} 27 ¥ v},
[159] 3 3% ARFCPlA] CSI-RS 4 S 2 H-E] (k1)) w8 -& o Al &tet.

54 W2 A E(complex-valued modulation symbol) a_k,1*(p)ell =3 ¥ o},
[
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4=
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[161]
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[162] [3%4]
CSI reference | Number of CSI reference signals configured
signal 1 or 2 4 8
configuration
®.r) | nymod2 | (*.I') | nymod2 | (k'.0') | n mod2
0 (11, 4) 0 (11, 4) 0 (11, 4) 0
o 1 (9,4) 0 (9, 4) 0 (9,4) 0
9 2 (10, 4) 1 (10,4) 1 (10, 4) 1
© 3 (9,4) 1 (9,4) 1 (9,4) 1
- 4 (5,4) 0 (5,4) 0
S 5 (3,4) 0 (3,4) 0
s 6 (4,4) 1 (4,4) 1
i 7 (3,4) 1 (3, 4) 1
= 8 (8,4) 0
3 9 (6,4) 0
B 10 (2,4) 0
- 11 (0, 4) 0
° 12 (7,4) 1
& 13 (6,4) 1
H 14 (1,4) 1
15 (0,4) 1
N 16 (11,1) 1 (11,1) 1 (11,1) 1
o 17 (10,1) 1 (10,1) 1 (10, 1) 1
o 18 (9,1) 1 (9,1) 1 (9,1) 1
D 19 (5,1) 1 (5,1) 1
® 20 (4,1) 1 (4,1) 1
S 21 (3,1) 1 (3,1) 1
02
5 0 22 (8,1) 1
D 23 (7,1) 1
o 24 (6,1) 1
i 25 (2,1) 1
s 26 (1,1) 1
27 (0, 1) 1

[163]

[164]

[165]

[166]

#3345 F28H, CSI-RS 2 AFol] 3Loj A, o] F U E ] A (HetNet:
heterogeneous network) $+7d & 3 39tsto] WE A sk o A Az 7 (ICL
inter-cell interference)a & ©| 7| ¢3ko] Z o 3271(LWE CP 4 -5) == HUl
287N (&4 CP -9 A & & -4 (configuration)©] 4 2] €T},

CSLRS 74 4l o] eheli} L= o] %= 2 Cpoll wheh A 2 ch2m, 217 3
AL H e M2 v A4S 7HE 7 Aok =8 CSIRS 7743 e 9] =0
u}e} FDD 2 # 91 7 TDD Z &9l ol B5F 4 &-3}= 7 9-¢} TDD 29| Yol 7k
A gk A= v E = Aok

F3 Y F 45 7|HEO R CSIRS Aol whet (1) R on_s7F g A AL, 2
CSI-RS ¢t L} EE o] wte} CSI-RS Aol 0] §-8h= A Zh-F3h4= 2}l o]

AAH
T 8L Euligo] A 8E 4= 9l B BEX A AE A ZHZ A S 7} v s v =

h
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[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

5 8(a)x= 170 H=+= 271 9] CSI-RS {HH| W 32 E Fof] 9] g CSI-RS & Fol] A&
715 ¢ 2071#] CSI-RS A &S5 YER Aol a1, & 8(b)= 471 9] CSI-RS <HE|L}
FE | 8] A& 7153 10714 CSI-RS A 52 eI Aoy, & 8(c)3=
870 2] CSI-RS St Y E E Sof 2] 3] CSI-RS A 50l AL-& 7153+ 571%] CSI-RS
TAES e Aot

o] e} 7to], Z} CSI-RS A ol wpel CSI-RS7F A5 5 = F4 24 (5, RE 4ol
AAH )

54 Aol tfsle] CSI-RS A4S A&l 171 22702 otely LEVF A4 =,
% 8(a)ell =A] ¥l 20714 CSI-RS A& 5 A4 % CSI-RS T4 ol up& 74 2
Aol A CSI-RS7F A&t}

7R ) B Alo) th3Fe] CSI-RS A4S 98l 4719 ¢tellv} L E 7}
AR E gb)ell =AIH 107FA CSI-RS A E = A A ¥ CSIRS T4 o W&
T2 249 Aol A CSI-RS7F A &g}, =3k, 54 Alof tfsle] CSI-RS A%<
A3 87 otel Y X EZF DA EH, = §(c)oll =AIH 57FA] CSI-RS A E &
A7 ¥ CSI-RS -1+ o] & T4 24 7ol A CSI-RS7F A E€ ).

270 9] etelly £ E H(S, (15,16}, {17,18}, {19,20}, {21,22H & Z+Z}2] <t}
SEE] thdt CSI-RSTE= A S T4 #loll cDME o] AEH o) Qe £ E 15
2162 o= 5, e} X E 15 2 1690 theF 2122 CSI-RS B4 4l 52
Shu, M2 o2 A ZE(o & 59, €A Z(walsh code) 7} &3l A A
3 A 2pQ o) v g}, obelu L E (159 th3F CSI-RS ] 54 Al &0 3=
| sl <)oz, otely L E 169 th 3t CSI-RS 9] H4 Al E-ofl = [1 -1]9]

WA A U g T Aol uf =g g}, o] = QHH| Y 2 E {17,18}, {19,201,
“

—
[u—
-
[u—
[a—
O

wote] 574 QHHY 3 Eo| tfj g CSI-RSE
t 3t CSI-RSE A =317] A slA w3sixl
HlU ZE 169 t)3F CSI-RSE AE317] YA w3l

5 8(a) WA (0)= #2238, 5 U3 CSI-RS A old 2o af| d35 A ¥,
el W} X E 7} B-& CSI-RS 74 ol W& 54 292 CSIRS ¢V X E
F7F A& CSI-RS Aol wp& 74 298 23¢. ol & E9], CSI-RS 74
09] 75, 87l StEv} L E Fof] th gk -4 Al 47) QbE L 2 E 2ol o gt
TR A3 1 = 27) 9 otelu X E Srof] o 3 FA 2918 B E g

shute] Aol A 5429 CSI-RS 14 o] AEE 4= At} d-A| &2 % =(NZP:
non-zero power) CSI-RS+= 07l 2= 171 CSI-RS -/ §ho] o] &% a1, Al =
71 ¥(ZP: zero power) CSI-RS T 07)] ®2= o] 2] 711 2] CSI-RS T4 o] o] 8= &=
A

9 Aol od dAE = 16 B E2 v EQIQI ZP
CSI-RS(ZeroPowerCSI-RS)O Al 12 g ¥ 7} B E M2 UEE 99 23 %

Ex
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42] 471 ] CSI-RS & (column)®ll 8 F3Fi= REENA (39 A5l olaf A4
NZP CSI-RSE 7[43l= RES} S5 5= -2 A A2 A% AgS

7H3 gkt H4F9 ¥) E(MSB: Most Significant Bit):= 7F4 52 CSI-RS T4
el 2ol g FstaL, B EY el A 1L o] v E= A TR 9] CSI-RS
TA] Qe 2o F 3y

CSI-RSE o ¥ 3% F 49 (n_smod 2)9] 271& qtEeli= sy g &5
2 CSI-RS A B Z Q) FAS 7hE6h= A X g Qo A vk A5Ht)

g T2 B ATDD)2 4§, 23 Byl 7] Al
£+ SIB 1(SystemInformationBlockTypel) W A| A| A &3} &5 = A B2
Ei= o) WA A AdEe s AAd AR I 9ol A CSI-RS= A EH A
2=

S QEHIY £ E A E S(S={15}, S={15,16}, S={17,18}, S={19,20} *£+=
S={21,22}) Wl 3= ofwf gk e} L Eof] tf ¢ CSI-RS7F A6 5 = REE
PDSCH %=+ U& ¢ty £ E 2] CSI-RS Aol A8 ¥ ] b=t}

CSI-RS H &0l AbE- ¥ = A Zh-F 9k 2 &8 Hlo|H ZHFol A4 4
1o T E CSI-RS &.H & =7t F71a5 do| ¥ A €] & (throughput)©| 724317
Ht}. o] Z 1] 3to] CSI-RSI= W A B g olvir) AL w5 A ¥ A ¢Fa,
v ME LY Qle] e Fst= 289 HE FrIivttt A =5 A H T o
73%-, vl A B Z e dvbeh CSI-RS7F A 55 1= 7 -0l ¥]8}e] CSI-RS A4
L& =71 gol stopa 4= gl

CSI-RS A& 98k A Bz e Q) F=7](0] 8}, 'CSI A% F7]'2
A A BH(T_CSI-RS) ' A B Z#¢] © L A(A _CSI-RS)S o}l & 53 2t}

¥ 52 CSI-RS A H Z 7] 418 o A] 3],

[3E5]

[176]

b
v
\ZEE
)ﬁ
vl
0
)

[177]

[178]

[179]

[180]

[181]
[182]

[183]

[184]

[185]

CSI-RS-SubframeConfig

[CSI—RS

CSI-RS periodicity

TCSI-RS
(subframes)

CSI-RS subframe

offset Acgins
(subframes)

0 - 4

5

]CSI—RS

5 - 14

10

]CSI RS -5

15 - 34

20

[CSI—RS -15

35 - 74

40

[CSI—RS -35

75 — 154

80

[CSI RS =75

¥ 58 3234, CSI-RS A H X 9] F+A(1_CSI-RS)el wh&} CSI-RS 7 %+
F71(T_CSI-RS) ¥ A B3 7] ZAl(A_CSI-RS)o] A A ¥t}

3% 59 CSI-RS A B38| -4 A 'SubframeConfig

¥ = =%

'zeroTxPowerSubframeConfig' & = 5 o] = 3hv}& A A

t 3] & vl

= — X

Z] 4= 2t} CSI-RS

A B A& NZP CSI-RS 2 ZP CSI-RSoll T3] 7)1 % © 2 (separately)

A
AAE 4= Q)

CSI-RSE ¥ 33t BT g e ol =28H4] 138 gt

=g,
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[186]

[187]

[188]

[189]

[190]

[191]

[192]

[193]

[194]

[195]

[196]

[197]
[198]

[113]

(1 Ong + L”s /2J_ Acgi—rs )mod Tegi-rs =0

F812] 1304 T_CSI-RS+= CSI-RS & 571, A_CSI-RS+= A B2 q] @ 24
o fo A28 28 Y U, n_sTE &% @HE vt

ARl Ao o 8] A4 F.= 9(transmission mode 9)7} A4 4 ¥ UES] -9, UE+=
SFLte] CSI-RS AHY Ao AA = = vk A Aol fiaf] A5 2=
10(transmission mode 10)°] A7 ¥ UE®] 74 5, UE sluf 1= 1 o] 49] CSI-RS
A A E)l A8E = A

& 2] LTE E a0l 4] CSI-RS 742 <¢HE| Y} 3 E 7l 4~(antennaPortsCount),

A B 3 7 Q] -4 (subframeConfig), AF] -/ (resourceConfig) 5 2.2 -4 %]
210, CSI-RS7HE 7] 9] otelv} EE oA A55=%], CSI-RS7} A4=
Ausze el 7] @ @ Alo] oW A ¥=X], “1g] a1 sl A HZH ]l el A
oW RE ¥ X|(5, 32 OFDM 4 & Q18] 2~)oll A H 5 5] =4] e F .

A A 2= 2 CSI-RS (AH) 1A & 919k of el oF Zro] spetu 7} 39l Als
AladH g Bl A

- A& B2 100] A8 E AT, CSI-RS A 4 218 =)

- CSI-RS ¥ E 7] <*(antennaPortsCount): CSI-RS % %--& ¢ 8l AL % = oY
X E N4E YeEl &= g (A E 9], 1 CSI-RS X E,2CSI-RS X E 4
CSI-RS >~ E,8CSI-RS X E)

- CSI-RS A (resourceConfig) (% 3 2 3 4 Z%): CSI-RS &3 A ¢ %]
2@ st

- CSI-RS A B.32 7] ¢] A (subframeConfig, = I CSI-RS) (¥ 5 #%): CSI-RS7}H
AEd Auzy e 7] Qe S Al ek gl

-AF BEo7b AR E A, CSIY =g 98 AE 99 (PO): v =2
& 32 PDSCH A% 390l tf &k UES] 748 3 #hdd sto], UE7F CSI 9] =9 &
%okal 1dB WA A7 =[-8, 151 dB 9 Well A #h& & o, P_C+= PDSCH
RE 9 | | X|(EPRE: Energy Per Resource Element)9} CSI-RS EPRE®] H| &2
7Hg E o

- A% 72 100] A E A9, ZFCSIEZZ A 2o T she] ST ¥ =18 9] gt
& 92(P_C). CSI L& A 220]] thste] CSI A B2 # 9 A|EE C_CSL0 %
C_CSL17} 7391 Aol ola] A4 =, P_CE CSI Z &A= 9] 7+ CSI
MBIz AE HE HdgH

- 9 o] W (pseudo-rnadom) A] {2~ A 7] B}ebw| B (n_ID)

- A% 22 100l A H A9, QCL(QuasiCo-Located) EFY B UE 714 -2 ¢ gt
QCL 2= 5 &% 2]'H Z}(qcl-Scramblingldentity-r11), CRS 2 E
7+& E (crs-PortsCount-r11), MBSFN A B 3 g 9] 4 4
2] 22 E (mbsfn-SubframeConfigList-r11) 32} 8 & E3}s)= A9l 7l

ol
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[199]

[200]
[201]

[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]

[210]

[211
[212
[213
(214

—t e e

2] B ('qel-CRS-Info-r11")

UE7} %53 CSI ¥ =9 gho] [-8, 151 dB ¢l W] 4k& 7H2 w), p_C+=
CSI-RS EPRE®| ] 3t PDSCH EPRE 2] B]-& & 7}74 ®lt}. ©] 7] 4, PDSCH EPRE=
CRS EPRE¢] ™% PDSCH EPRE 2] H]&-°] p_AQl 4l &< & F3lc},

M) Aol F Ak B g o] A CSI-RSSF PMCHO] 31| 74 5] %] ¢ki=tt.

Y Q) -2 B 20014 471 9] CRS sFElY X EZF A4 ¥ A9, UEE At
CP9] 7 - [20-31] A E(3E 3 3x) 5= 28 CPol A5 [16-27] N E(E 4
Frzyol &3h= CSIRS 74 189 A7 A A ¥ A k=t

UET= CSI-RS A9 +4d 2] CSI-RS ¢HE| Y X E 7} 21 EH2K(delay spread),
=3¢ 2 HDoppler spread), 52 ] 41 32 E(Doppler shift), 3 1 ©| 5 (average
gain) % 7 ] A (average delay)°ll tlsto] QCL #A & 7Hthar 714 & 4=
A

A% 210 71931 QCL B B7F 4478 ¥ UE<= CSI-RS A9 Al ol] 8 Fah+=
QtelvF £ E 0-37 CSI-RS AF Aol el Fahi= Qtelvt £ E 15-227F 557
2k Doppler spread), =32 4 3 E(Doppler shift)ol] thale] QCL #A & a1
7H8 S o Aok

A& 22 197 489 UES] 75, A1 Aol tfsle] UE+= s+e] ZP CSI-RS
A Aol AAE ¢ Aok AE B 100] A ¥ UES 49, AW Ao
tj&te] UEi= 8bvh iz 7L o] 4-9] ZP CSI-RS AH9l -4 o] A€ 4= gl

A AlS Al 19 ¥ 538 ZP CSI-RS A -4 S 9%t ol gl o &

e 7F A2gE 5 AT

- ZP CSI-RS T4 2] 22 E (zeroTxPowerResourceConfigList) (3£ 3 2 3 4 ZF=):
A &2-34¢] CSI-RS 74 ol & v}petv] g

- ZP CSI-RS A B 3~ & ¢ 4 (eroTxPowerSubframeConfig, <5 I_CSI-RS) (3% 5
) A 2-9h9] CSIRS7F A5 = M B 2 Q) 7] B/HE= Q2] w3t
sern e

AR Ale] 5 A gk A Bz g Q) of| A ZP CSI-RS2F PMCH7| & A of] A7 1 A]

L

A& 2= 100] 2 E UES] -5, A Ao tfsto] s Bei= 71 o] 9]

CSI-IM(Channel-State Information - Interference Measurement) A% -7-4d o] 474 =

A
T At

A AFE AN 2dE S B 2 CSI-IM AHY A S 98k ob g of e
vhebvE 7 A g9 4 ot

-ZP CSI-RS 74 (3 ¥ 3% 4 3x)

- ZP CSIRS A B.3Z 79 G- (I_CSI-RS) (% 5 3 %)

CSI-IM -9 14 44 ¥l ZP CSI-RS A 74 5 o] = shte} S A3t

A Alo] =3k A H1 L) W CSI-IM AL 7 PMCH7ZF S A1 o) A4 5 4

o &

O 1—
5 o
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[215]
[216]
[217]

[218]

[219]

[220]

[221]

[222]

[223]

[224]

[225]

[226]

] Al 2. MIMO(Massive MIMO)
t}<Re] ek Y& 7HA] 3= MIMO Al 28-S 1 A] B MIMO(Massive MIMO)
Al~El o 2 XA 4= 9l o AHA E g § H(spectral efficiency), ol 4 4|
# 5 (energy efficiency), 2 Z A4 375 (processing complexity) S 4 Al 7] 7]
_?4 3 4= Q—Oi}yﬂ ZE =135 olq_'
2 3GPPell A = 1| e 9] o]F T4l A AElo] AHER] 784 o gt
L ANE THEA7]7] $8to] w Al B MIMO A] 2= glof] T g+ =21 7}
Al 2= AT}, w Al B MIMOT= Z-2H MIMO(FD-MIMO: Full-Dimension
MIMO)E % %] A ¥t}
LTE = #] =(Rel: release)-12 o] F-2] FA 3
Al 2~ E(AAS: Active Antenna System)®] =9 o] a1 ¥ a1 91t}
AEo AR AV E AT Y= S5V 9 HEYT TE]QOJ N
7158 45 Qe Al 2 El 3 T, AASTE Z
Sl i?ﬁhi TAE A =S
AASTE 5F SHEY ARl et 557 =
]O]E Y, 71} st=9llo] Fo] EashA &ar, webA oA H 28 H]§

Ho| A FEAo] & EHS zh=1} &

LD}
=

?ﬂ Oi(electromc beam control) W2l S *] ¢ s} o “1s
Augk vl oe oA = 3 W Y& JASE 5o JH.E MIMO 7] & &
7t kAl gkt

AAS S9] X R FH oFgL} Al ~Ele] 9] o 7 thare] ¢
el Y 25 2= Ul B MIMO -3 38 18] ¥ a1 Q)
A2 & Qe Y vl € 3 &2 22191 (2D: 2-Dimension) $HE|
AASO] 55 eyl o8l 3xHd ¥ s & FAA S o 3

L oe o] A8d = T B4 Al 2=wlo A, 647 o QFE| Lt
@ 4~ (antenna elements) S 7FA| = 2219 55 SR A 28-S o Al gHT)

= 9ol A 5= A HH4 Q1 22191 (2D: 2 Dimension) QFE| L} M| €& o A S} Qo

599} o] N_=N_v-N_h7} o] Fel U7 Ab o] B3 2h+= A& =

ST}, o] /1A, N hi= - o 2 QHeLt o] 4T N viz 7 o
SHe L a9 7| =+E vhEbdIT

ol 2] g 2D 1] SHElY i & 01493}‘33 3k 1ol A A K
T A== A 94 (radio wave) o] 4==] H'{}( %= (elevation)) & 4~
WY A (azimuth)) & 2 55 Ao 2 ?* odct. ol el &k Eb Y] o] 9 Al o]
|AUEES 32 Wy o s x| A5k 4
102 & 8] 284 5 = A E&/\J Al 2= Elo| A 7] A= Bz o]

]

%9
o Qe 71E
R ERR R

=

t

AAS 715+2] 3D(3-Dimension) {} & Ao
N Al =B o Al g
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[227]

[228]

[229]

[230]

[231]

[232]

[233]

[234]

[235]

[236]

[237]

[238]

5102 A Aet o & =48 o 1 221 QFE| L vl (=,
2D-AAS)E ©]-83 3D MIMO A| 2~ ﬂj%
Z- A1 QFEf| L %] of) A A171 3x} .

1 & o] S (antenna array gain)©l|

EW, FFYA] A AT Bl b E 5

1l 2 oox
[T
iz
Al
2
oby
i
rr
M
m
>/
rz
QL
Ay
i&
o X
H
o3
=)
L
i)
N [‘10

1w 2 N of
F e

>
0,
i
o
1o
2
1~
I
ot
£
2 -
>
1o
oby
>
:
1B
o
=
o
S o

:(‘>L_r‘
=
4

ot
o

polarization)E 7FX] 1= 22 QFE| Y A 2~ 61-&

H 3} (Polarization)E 3181 % 2D W H v & ¢
73‘!‘, o 11J/]_ 7Lo] EA]Q_SL 2= o]q_

T84 <He| U (passive antenna)®l] 2 7| 2] MIMO Al =813 €], 55
SHel|vfol] 7]1HEeE Al ~e8 7k ot} @ Aof) RAF (EE ¥8F) %
22K E E, TH 7))l 7t A & A &322 A QHH Y 8 49 o] S(gain) =
TA 0" 24T 5 ot WAL 3§l (radiation pattern)<> QFEI U Q.49 Tl 7,
¢He| Y} X4 (spacing) ‘5 ¥ 2 HE| L HH A (arrangement)©l] o] &38R, L
Al 2~ElL obE|U @ 2 gl Mo) A B 2= gl

2119 oA ef &2 ¢t uE 2 ES (M, N, P)E YEH 5= 9101y, o] =
tell v} Wi 25 5 A= ghebrl o) g dE

ML ZF A(Z, 524 whako| Aol A & H s}(polarization) Z 7FA] 3L 3=
SFE Y 2 A~(antenna element) ] 71 5=(55, 24 & ol 4| +45°7] Al(slant) & 7}4] 2L
U= QHElL} 849 THa = 2 Holl A -45° 7 Akslan) & 7HA] AL Qls= <HE| L
2249 7 E YEdt

N =3 Whakel Ao /(= 73 Wakoll A ¢ty 249 7 E
el

P+= H I} (polarization) 2] ZF¢(dimension)2] 7| & YEFAT = 119 4 $-9}
¥ay 0] 1Lz} H Th(cross polarization)] 7 $- P=2°]1}, &< H I} (co-polarization) 2]

p-to]t.

O]'Eﬂ 3 E (antenna port) = &= 2] 4 QFE| Y 2 4> (physical antenna element) =
uf g2 5= 91t} ey 3 E(antenna port) = 3| E QHH| Y ZE S} AAE Hx
Kz ozl AoE = k. ol & £, LTE Al =¥l ol A SHEL} 32 E 0=
CRS(Cell-specific Reference Signal) @} ¥H# = 31, FE| L} 32 E 6= PRS(Positioning
Reference Signal)g]r #d=E = o)

A=, Stelv} £ E 9 =24 ¢y @4 HES A v

ot

9 5 Qe B o)
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[239]

[240]

[241]

[242]

[243]

[244]

[245]

MO = 339 A%
el 2 o, eheln

UXE 12 0E
2

L2} 31 IH(cross polarization) STE|I Y A7} SFeFR A
ol HATE & # el AFE-H] 3= A5 5o ool i<
FE 0¢ ohve] 284 erEly 84l vl g H = vk, <t
o] A otellL; @ 4ol vsgE = ATk o] A9, v A
;}3 B Mol EA e sz Y £ E 02 9§
T e sty by 2 E 18 A Fx A A
e YR, dd o ¢tely R E= v B4 <t
T}, ¥ 3 " (beamforming)& ¢ 8] AF-8-% = 43 Fo] ©
HEy 2oz 2¢94 tHv 845 o] &8 o =24, 3
11;_}1:!

MI
A
T 3

=

A=, 270 9
Z %o HHEE A,

g

o O

ufj =g = =
2
ol 54
kel =& g 4 Q). A ubA o 7 vl 2] A} H 3 (cross polarization)
29 5 9] A(column)Z -4 ¥ = ¢Fe| Y vl A (antenna array) &
Abgsle] o] & G T o dtt o] Ay, T el M =, Bl o qtElY
FERNVYH SAH @A steFy A AEo] SAE . st StEHlY 2 E 0=

= b
oft P
Lo 2

4

o 2 ©onaw S

o

=1

13k CRSS} A ¥ a1, I T} & 3lu)i= Qe Y X E 12 9% CRS ¢} A H )

%, eV 2 E = V1A sl A &2 4 ¢HEY 8 Af’al‘%H A5 AA
stafd A ol ofd vt el A 9 s aFE A A S e

E A=, g ety X EVFsEE A ﬁ%%—%ﬂ ARG =, ZF Qb

EEFGUSY B84 QY 840l wfsFE 5 Qlth o] A5 QFHL mj o]
81 3Fd = MIMO HE+= 6} Fed =1 thol A E & 98l A8 = 5 & o] ol
e 7 Aot o & LRIV 2 E 0 R 1& 242 o59] & 4 Qe
Q0] ujsgE 4 O‘D}. o] A9, & el A=, 270 Y] shaFE A ol
ZAgE shubsE QHEH Y 2 E 02 918 F xR A S o I AL B THE Sk

AU 2E 12 AT Hx oot Add

FD-MIMO ©l| A 3=, Hlo] E] 2~2E 7 o] MIMO Z#] 59 ¢Helv} & 7%@},
E WA FH(EE $4] 7S )TXRU: transceiver unit) 73}, QFEIL &
e A 59l

S 35 P ST S ) 22 0] TXRU 4004 222l
TXRU 7}43F= TXRU Al 27} oFel L} @ 4 Aboll A 2] mdd g}, oteu) 2
Hel-& ote L) @ AR RE] WAL Y = Al S 3= HPERA] o] o] & ) e (d1rect10na1 gain
pattern)< 7H2 4~ L

71& 2] &A1 7] (transceiver) -2 H o)l A =, ¢Fe| Y} L E o} TXRU 7H2] A 421

A wjd o] 7Hg ¥ a1, TXRU 718} & #5= TXRU 713} 2 Qbeu} 8 4
Aelel au BFE £3HsH= 442 (TXRU) otelu} g8l o= gH3 7).

el U 2 E 7P 3= Fapa- A8 2 9l W 0 2 23| = It} LTE N A
SHelY T E= AZ NS (EE Azl st dolH) o S 5o, ¢ty X E
Aol 239 ol 05 A3, DMRS L dlolE] 285} 5
G e F el Al 7144 52, DMRSS} vlo] 6] B 59 ¢ 2] v (E = 5
TXRU 7} 8} 2| 5192 Z 2] 2 g v} CSI 578 & 918l CSI-RS= v 2

ot
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[246]

[247]

[248]

[249]

[250]

[251]

[252]

[253]

[254]

[255]

[256]
[257]

Sty X EE Fdl] AEH Tl CSI-RS Aol oA, dko A tlo| g Ze]ay
HE & 918 TXRU 713t Ze]l 1 ddS 43 5 A %5 CSI-RS ZE9}
TXRU 7k w3 & 5A 3= LIt = 1g P2 dAd 5 Aok

TXRU 7}43} ¥ & 1219 TXRU 7H43H(1D TXRU virtualization) 2} 23421
TXRU 7}-3H2D TXRU virtualization)©] +=2] =, o] o] tf&}o] o} &) =2
st drg g

T2 dyo] X gE 5 9lE A BA Al aEHd A EWAAH A
2Elg o Al &

1D TXRU 7}43}ell 9lo] A, M_TXRU 7] 2] TXRU-S & 3
H 3H(polarization) = 7}A] = @A 2] E(column) SHE| U v € 2 -4 ] = M 7Y 2]
oteu} @ 49f BHE A

2D TXRU 7Ha-3hel] 9Jo A, oba] & 119 oreu} v w&ll 24 (M, N, P)9l)
4-83h= TXRU 29 42 (M_TXRU, N, P)& WE = Qlt) o] 7] A,
M_TXRUE 2D & &, -2 #H v}(polarization)l] &4 5= TXRUS] 7|5
ou] s, M_TXRU < M< &7 7h58tt). =, TXRUS| F 75
M_TXRUxNxP¢} -t}

TXRU 7Hg3 = a8 ote L} @ A9 TXRUSNS] At oA o) whet & 12(a) ¢
o] TXRU 7 3}(virtualization) 22 &4-1: A B -] A &3 ¥ 9 (sub-array
partition model) ¥} 5 12(b)¢} 0] TXRU 713} 2l 541-2: H
o1 A (full-connection) .2 & &= 4= 3t}

% 12(a)E Fxshd, A Bl 3 2 d(sub-array partition model)2] 73 -F-,
SHe|U 4= 59 ¢y 84 1 E 0= B3y 7 TXRUE 18 F
shutef 1A

T 12(0)E FZshA, A9 o A(full-connection) X2 2] 7 -$-, T} 2] TXRUY]
Nz 7t AgE o] vl o] oy} @ ATEE ehgu 24 9] wjed)el] AdE]),

% 12904 g skl H(column) W M7 2] -2 H I} (co-polarized) & 7HA| &=
Y 24259 F41 A% Aot wim F Y TXRU 7Hd3} 7F54
W & (wideband TXRU virtualization weight vector)©] ™, W= 33t & TXRU 7133}
7}&*] 3 E(wideband TXRU virtualization weight matrix)©] T}, x= M_TXRU 7]} 2]
TXRUE 2| A& WEf o]},

o714, kel u} EE 9} TXRUE 2] v & At U(1-to-1) =&

A o (1-to-many)d T AU

% 12004 TXRUS QFE Y Q.4 7H2] vl = (TXRU-to-element mapping)- 312

A E HolF3= 1Y ol a1, & ko] o]of ghA X = A& ofw s =9 of

L

= L =
HR A o] Hroll st FE R 3= 5 9= TXRUSE QFEI L .4 1He]
usgo 1= & kg o] A eHA 482 5 Ut
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[258] - Rel-13 CSI 32 2 A 2~ 44 (CSI process configuration)

[259] 1. =%

[260] Z ) T ¥ A %2 (non-precoded) CSI-RS & W 3 7 ¥l (beamformed) CSI-RS
71HE 7R & 5 A1 6)7] 93 CSI process U3k 2o}

[261]  CSI processi= K7|(K>=1)2] CSI-RS A-/7-4 7 A At o] w), A A K7) 2
CSI-RS A91/-7H4 5 kH A CSI-RS A (resource)©ll ™) &+ CSI-RS ¥ E (port) 5=
N_ko]t}.

[262] £ 2 (class) A CSI H.AL(Z, 8] Z Y ¥ ] &2 (non-precoded) CSI-RS 7] HF
CSI ®.31)9] 74 -9-, 3}1}2] CSI process W #H o ©] ¥ CSI-RS port®] 5= 16°] t}.

[263] class A CSI ®.319] 7 -5-, b3 & t{H(alternative) 5 3}-}7} o] &4
)

[264] Alt. 1: N_k = 12/16%] CSI-RS resource/configuration®| V| & 4ol € 4= i}, =,
CSI-RS configuration®] <19 27} K=1¢! CSI processE 13l A= 4~ )},

[265] Alt. 2: 12/16 port CSI-RS<= 2/4/8 port2] CSI-RS resource/configuration
KZW(K>1)7F ¥ EE 4= Qo

[266] class A CSI H.31 2 class B CSI H.31(55, ¥ 3£ 7 ¥ (beamformed) CSI-RS 7| HF
CSI H.a1)ell oA (CSI-IM©] A =] a1 AF8-% = 4 $-), CSI process2} 1 7%
CSI-IM ¢} CSI resource/configuration®l] tf s} T3} - tf SH(alternative) =
stu7E AdEE 5= Q.

[267] Alt. 1: 3F}2] CSI processi= 2] CSI-IM(3FH-2] CSI process W 2.+ CSI
resource/configuration®] th3te] 354 <1 1HA] S <9} AH )

[268]  Alt. 2: 3Ft}] CSI processi= U5 CSI-IM T} < 7+ 4= )

[269] RRC A 149 % -& A 2 t}& CSI-IM resource configruation#} &1 ¥ A 2 T} &
CSI resource/configuratione #] 1 g+r},

[270]  2.Class A ¥+ HAE

[271] Class A CSI H.315= UE”} {8, 12, 16} CSI-RS EZ E o] 7]kl F =& W=W1W2¢]
e} CSIE H.alsheE 41& 9 Al (imply) et

[272] CSI resource/configuration®] RRC 2 A& ¢38le], o531 -2 oIt = 37t
AdeE 5=

[273] Alt. 1: N_k = 12/16%] CSI-RS resource/configuration®| V| & 4ol € 4= i}, =,
CSI-RS configuration®] <19 27} K=1¢! CSI processE 13l A= 4~ )},

[274] Alt. 2: 12/16 port CSI-RS<= 2/4/8 port2] CSI-RS resource/configuration
K7A(K>1)7F ¥ g = 9l

[275] 7] Al 12 Ao shbe] M 2E CSIFHE AT A E B9, 16 £ E

d-5yol F7ke o, v G o|(=, Aol L) = AE v gkt o] 49, Class
A7} A7 ol A A A1E w), &l CSI process configuratione 9] 3l K=10] &4

A &¥th Alt.1:= UE 78 7o) 25 ] A-3}e}aL, @/ (enhancement)©] 7]E 2
A A el st= H ol Eoll 4 Al & (indorporate)d T U= F ol A Aol
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A

[276]  Alt2%= K(>1) CSI-RS A& F=HEg RRC A4 ol A Alt. 1] B]8}o] Kt}
FAA S B get) o 7] A, Sl W class A CSI Bl E 5238081 7] 93] UEe] <] &l
749 o] & t}F 2] CSI-RS A2 ¥ 3 (aggregation)H T}, Alt.27} K CSI-RS
A& Wash= HEY A FAAdd 5ol duldts, 53] AR ZY 9 74
gk A el A Ad g A gHS 7R B 5 a1E H ofof gk

[277] A QF 1: 917 =] 3 E(phase drift) 2 ¢13F & %] 3+ A5 ol & a1e]s)e],
CSI-RS #H1 of of w3t A e X & 7F H ol A F 2ko]i= 0.28ms B0} 14
g oloF gkt

[278]  AIQF2: 7] AQE 164 Fo X A FE: RS A ZITh= 714 stell, Ale. 1 A7 0]
A=A == Al 2 o] ey =4] ddet a5 vFg 715§ CSIRS
sjElo] g = E Sddistup) 2 5 AT

[279] 3.Class B #H 44 &

[280] class B CSI H.a13= o} #fj &} -2 471%] 9] tf $K(alternative) 5 & 743 351aL,
A7 N k EEE 7= K9 W2 ¥ CSIRS AP E 9] A4S 7[dto =
UE7}L ®£E CSIZ K. a3tk A8 oA (imply) 3Fct

[281]  Alt. 1: ¥l AE& g x| A[x}e} el W tféF L = E CQI/PMIRI CSI
SERAZ W BE CSI-RS Aol A4 AA 789 LEO #= L By At

[282] Alt. 2: 271 8] =4 (polarization)®l] =& 4 o2 H e (&) 9174
A X|(co-phasing) & =7 Htg st A= ;ﬂ; THQ] L¥E g 37t]. CSI
I AU BRE Y Y E S o],

[283]  Alt. 3: }I A B} 5L A B Wo gL X E CSIE a}oa 5 = B OS] 2 A A
] 2.5 CSI-RS AF¢lo) A= A AAE FEQ 4= o =0

[284] Alt. 4: L X E CQI/PMI/RL CSI X2 A2~ ] A A% l FEQ| 4= Lot}
(CSI £ A| ¢H(MR: measurement restriction)®] A1 %A, a4 A A %)

[285] 53] Alt. 1 2 Alt. 30 10141, UE7} Class BS] CST Z 2 A~ A4 H @A K
CSI-RS AF el Al A o] &= api} o] Mo ab= W L7 ¥ CSI-RS A& A ¥l &}7]
ato] K>1-2 dubA o =2 e vh 1] gh A8 g =g 98, Al 12> 1
A Al ZAHBI: beam indicator) H.a19] 7| ¥kslar, HHH Al 3= A8 7 =5 7| HF
Hate] 71REghe), 2] Z(Rel)-13-2 A gHE A7 Z Qo= Q15e] Tl 9
beamformed CSI-RS A9 A B o] 2% -& w3=7] wjjit-of], A B 1] = o] vkt
FEEA Al 10o] A = Aok v g Hey =M=, 1 o & 3
BAE E5317] 98t sl o] 9] CSIRS A& A 5= g Ao|~5
A= Aol npgkz s, o] 2 gk Alo] 2ol A, Al 3 7]HE A8 Z =& ST}
o Age 5= Ak

[286]  AFEAl o= CSI Z =2 A2~ RRC A28 W K] & ghell dhste], oW
71‘“’] M S g Bola, g 1] e A e & /g K gkl Fel1A

F3F7]1 3] Class B .ol 7] H S 318 8F+= 4l o] n}+A s}c),

]
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[287] A QF3: 7HE & A 5E Bol= Class B 7B (Al 1 (Bl 3 =9y 2 Ale. 4 (314
MR )& Z3%hell 714ke}e], Rel-139014 K2 At 3L 169 5= At}

[288] shibel CSI Z & A2 ] Aol # A CSI-RS EE 9] g0 th&}o], Rel-13 W ol A
a2 E TXRUS AA =9} FAe 642 o€ 4= T}, o] A4,

[289] At 19] 71¥kete] shibe] CSIZ &2 A~ ) K = 16°] H ek, ZF k CSI-RS
Aol th3k N_ki= 49 = ok B U2 o= 3hbe] CSI Z 2 A4 2~ W] K =89] a1,
7} k CSI-RS Aol tl sk N_k7F 8 = k. o w g+ 7 $-of] Qlo A, & 2] CSI
A2 Aol AA CSI-RS EE Q| == 647h A & A 3h= 4= g}

[290] A QF 4: ko] CST Z 2 A2~ ] H ol A CSI-RS ¥ E 2] 4= Rel-139]] A
A ¥ = A TXRUY ¢ 5 A5 649 5= Aok

[291] 4. CSI-IM & A A=

[202] Al 1: 3}L}2] CSI Z 2 M| 2= 2] CSI-IM I A #E o), (82l CST
AW AA CSI A /A0 A3 FEE I S5 AR

[293]  Alt. 4: 3}r}2] CSI Z 2 A 223= U5 9] CSI-IM 3 < et}

[294] -RRC A 1€ Y2 A2 UE CSI-IM A A4 3 A #E = M & t}E CSI
2/ & X D g

[295] o] 2] &+ o] 97-3= Class Bol] th3F CSI SZ 2 A 2 A o], AE] ¥ 2 7 E 2 <l
CSI-IM #p¢l o] UEN Al A = 7] flsto] 7+ 7Hde] AE 7t 554 o' 525 =
AL 7Hg 8 =, oW 3t 7o) A E| 3} Al vbe] @ (virtual sectorization scenario) =
Al st7] fate] o] &E 7 A=A o Fof HHE T vl T A A o=,
kA A (A7]A,k=1,2,....k) CSI-RS A4 7} A% =75 CSI-IM A4 o] 3fite]
CSI Z 2 A 2~ 4 U] A4 ¥ b, UEBS] A& ¥ 5= CSI-RS A A8 s =)o
AR 7Hg ] AE dE FAE fEl A g4 R o] 8E )t gl 7
CSI-RS7F A 2 T2 # % 3 Q1 E(TP: transmission point) 2B A &% = 72 5,
12138 CST Z 2 A &~ A2 3 H4k g obeu Ay 2] . 2 A CoMP 52
918l o] &2 4= vk el 3HY, Class B 7| 9F CSI ZRZA 2= A o] Alo] =&
A gheh= A& uhghA st ] o

[296] A5 kAR (A7, k=1,2,..,K) CSI-RS A7 <175 =714 1 CSI-IM
AL AL ST ZN, UES A S 9 E35o] Class Boll o §F Rel-13 CSI
IZEA L FAS FE-E A Y5t Ao] o] 5 4 At

[297]

[298] - W 3£ 7 ¥l (beamformed) CSI-RS 7-/d (configuration)

[299] 1. =9

[300] CSI H.313= PMIS S=HE3HC}

[301] CSI processt= 271 9] CSI ®.11 class, A == B=Z A A2 4 Qi)

[302] Class A2] 79, UE= {8,12,16} CSI-RS X Eof 7183} W=W1W2 Z =59
ul2} CSIZ B ar3ho),

[303]  Class B9 75, UEs= o} e 9} &2 4714 9] off K(alternative) % 3HHE
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[304]

[305]

[306]
[307]
[308]
[309
[310

[311
[312

— e e

[313]

[314]

[315
[316
[317
[318

— e e

[319]

7HAg%le] L £ E CSIE H.aLgHo),
Alt. 1: 1 A El& 5 2] A=) el g oo d% 5 L ¥ E CQI/PMI/RIL CSI
T2 A2 W BE CSI-RS AFglol 234 AA AHH LEQ] ~= L Kt} At}
Alt. 2: 271 2] =4 (polarization)®l| & &4 Ofﬁ W e (&) A
2 X](co-phasing) & 2.7 WG sh= Z =5 0 2 HE 9] L 3 E precoder. CSI
I2A AW EEAYH X EQ] = Lo,
Al 3: H] AE 2 e o] th gk L 2 E CSIE Bhg 8 a1 =
W =& CSI-RS Abdoll A5 A A48 £E9 =L Bt}
Alt. 4: L 3 E CQI/PMI/RL CSI Z 2 A2~ ] AA A5 EE ?% Lo]t}.
(CSI £ A| ¢H(MR: measurement restriction)®] A1 %A, a4 A A %)
o] 71 A1, Wl A Bl (beam selection)< @< 2] CSI-RS A W ol 4] <t
AMB AL e = 2p o] A E B CSI-RS AH 9] e
F3H Ha1¥ CSIE= Rel-12 L £E CSI19] 8¢l s et 4= 9t}

- CSI Z 2 A~
=i

771 CSI .31 class B] thot 1,2, 3 2 40l 21oJ A, N_k e {1,2.4.8}°|t}.

Alt. 19] 49, UEE L=N_k ¥ L(<=N_L(E@AHAY 14D 5 A& 5
& 718 o] L L E CSIE B arsho)

Alt. 298] 7%, UE:= L £ E CSIZ F.adht) o)u, L& & kol theh 3=, L=
sum(N_k))o] AY == K= 3 1(5, L=N_DY F At

Alt. 39] 45~ UEs=L=N_k == L(<=N_KNEAHAY 249 = J) =
S-S 714 8ke] L X E CSIE H.ardht,

Alt. 49] 745-, UE= L=N_kE 7}43to] L X E CSIE H.a1ght),

2. Class B CSI 215 9|3} A Qbe W *] & 2H(merged operation)

71 47FA Tk F, Al 12 Al 3 25 FAFSE B2 548 7hA] AL gl o,
o] 7] 4] UE7} Class Bl ™ g CSI process W 2 7d ¥ 7212 K CSI-RS A}-41 F ol A]
A o] & shte] A 5 ¥ beamformed CSI-RS A2 A 81517 935Fe] K>1&
AubA o 2 e}, 1 et A8 g =nl g 28], Al 12 Y A A AKBI: beam
indicator) X.3Lo] 7| HFa}ar, HbH Al 3= A8 =3 7] HF H 510f 7| ks
] 2 (Rel)-13-2 Al etH A 7F ¢ 02 213&}o] vl o] beamformed CSI-RS
AF Al 17@% ‘3%%“—71 ol A e g =l o] vk gl B A Al 19|
AdeE g ok A, v Hel =z = 1 Bo E A A E 856
5t st o) ”4 CSI-RS A& A Eleh= G5 Ao 25 A4-35h= 2l o]
npgkA s o] ] &k Al o] ol A, Al 3 7| RE A8 I =& S22 7F B} 43EE 42
A

#H2H(Observation) 1: Alt. 13} Alt. 3 5ol 4], Rel-13-2 ¥ 2] beamformed CSI-RS

AL el 248 ‘%?—L g aelshy, A e = o] vha gl H e 2 A Al

12 AEahis Qo] 88 4 9

K
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[320]
[321] Alt. 2= UEE - E @7]|(short-term) W2 3] = Tbo]] o] =3 4= Q1 0 B A,

[322]

[323]

[324]
[325]

[326]

[327]

[328]

2:= Alt. 1 == Alt. 33 /0] g 5 7] (motivation)-S 7FF T} o 71 4], Wl H 327
A== CSI process E 13l & K=1%! beamformed CSI-RS A} ol w] 2]
A gt A E = Aok
12§ beamforming Al 5+l Eﬂé}cﬂ A2 thE W ovreke] A & thE
=73 (polarization)= 7FA]=2 L E A H= vl 484 5 it} oo upe}, UEY]
W2 S| =me 2 U E (polanzatlon)oﬂ e 21 A A (co-phasing) ¥ 7} o} g}
W e YRR A eNB wol| A 288 5= Q) e, As Sl A, Al 29] 0
712 Alt. 1 7]14F 7] ol thn]ske] § Al 45 Z«ﬂr—r(beam coefficients
adaptation frequency) W ol A Tl & 7173 4= g} T T2 WL E wa2rk Ay
CSI-RS A< AFoll A UEe] o8 Bars 5= 9}5% Alt. 1°] CSI-RS A1 A gl
718k k= AR o)) Z]Q1g) v, Al 29] V- 71E9] Wi 3 d E 7L UES]
CSI ¥ =wlof] o8] =82 4= glo v g vx] UEe 23 w2 v =wof 7]ukgic],
¥H2H(Observation) 2: W1 3] = o] UES] CSI ¥ =Wof &) 2] %] 31, eNB T3 O =2
A ¥ 7] ol w2 3 = Rhg =ube AlL2E R Al A 535 (beam
coefficients adaptation frequency) Wl 4] Alt. 1 7] | 7]"H 1} o8] sl o] & wl7-gt
A Ro]Fr

Alt. 4= 52 A $H(MR: measurement restriction)©| &H--2(always-on)1 A&
7FAste] L 2 E CSI R.a1E 9] e}, o] 714, CSI process W A 4| A ¥ L E Q]
L= Lo]ar, K = 18] CSI-RS A%l o] CSI process W A7 ¥ A& 2] v] g}, Al.
49] o] 7|\H-& t}52] UEE 7+2] CSI-RS % 9 (pooling)oll 2] &l W E ¢ =1 CSI-RS
=S dAAFHA doFslt)i= = ol A beamformed CSI-RS 7] 4t & 22
Al v EEA o2 8EH 5 vk Ul S A A S =2, Al 4 7] CSI
processi= UE®N Al 44 = 4= 2131, UE2S] CSI-RS =4 A] % (measurement
instance)= eNBol| 23] o & S0, L1 A9 H ol 93] #|o]E 5= Q1) o] 9
uw}e}, UEQ] CSI ¥ =18 %] ]-?l measurement instance®l] 7] ¥ts}o] 4=380 ¥ 31,
T} CSI-RS A4 instance S 2 UFE UES] CSI ¥ =912 9 oﬂ A} L= 5= 9)
ABpA o2 AASH HES A LHIA =S and 4

X 2 & UE 54 $ beamforming 74]—;*7]' A5 Alt. 4 7] ‘ﬂ' CSI-RS A}-¢ @]
Aggl o= 9l 7] wiol, Alt. 42 o] 7' B2 &8 %4 2l beamformed CSI-RS 7| &t
&2 A dstr] Asto] vpgkA e = Q)

_I

72 (Observation) 3: always-on MR< ZF‘ﬂ' 5k Alt.43= U9 UES 7H9] CSI-RS
A9 pooling®l] 213l U E 2] = CSI-RS LB & =2 & A3} A A Fsl7] 93t
2] ¥ = A o] npEA &)},

b4k 72 (observation) 3} beamformed CSI-RS 7] 8 7] -2 9] ¢F H-2] o)
714dkste], UES) A ¥ 271 9] CSI SEE A 20 7|4k s v} &3} 78 52} o]
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[329]
[330]

[331]
[332]
[333]

[334]
[335]

[336]
[337]

[338]

[339
[340
[341
[342
[343
[344

et e e e e e

[345]

[346]

[347]

[348]

[349]

[350]

[351]

A E A

i) Alt. 19]] 7153 Class B2] CSI process #1: K(>1) CSI-RS A o] 44 H ),

eNBi= 7] 4 0. & K CSI-RSE-& A$-3tt} A 7] o & £9, 50ms,
100ms s o] 4 4 3}

UET= BI ¥7F of v e} A 8l CSI-RS A} “dell A| RIPMI/CQI S X518k,

BIS] Bl 7%= CSI Bt} A = 3l

R 1% BIi= CSI process #29} 1 ¥H¥ CSI-RSE A F317] Hlste] &84 <
A

ii) Alt.4ol 71493}k Class B2] CSI process #2: K=1 CSI-RS A1 0] A4 H T},

eNBi= UEC Al Egj718 @ o] 4 M By QfelA] 47] Bid BIE
o] -8 S 2 M, UE-specific beamforming 7| ~& % 48} CSI-RS 4] &3t}

UE= AAIE @l o] 4 A uzg Qle] 76kt RIPMI/CQIE KA1 g,

o] 2ol W=, 474 ¥ CSI-RS A& th52] UEE <tell AlAREE 5= St
o] 7141, 4] 8% beamforming 7 5> Z+ CSI-RS % ¥ A] A (transmission
instance)°ll A eNBell & 8] A}7-5 Al A El= 5= 9l

A QF 1: BI ¥ =& 2ubak Al 13 @ A B 8 Q) 579 A ¢S R Al 4
7ke]l ™ A] & 2H(merged operation)©| Rel-13°1 4] 2] <] ¥ t},

A

- BI ¥ = 98-8 =RF&} Class B} CSI B.aL

1. %29

CSI H.313= PMIE 4=RE3HC}

CSI processt= 271 9] CSI ®.11 class, A == B=Z A A2 4 Qi)

Class A2l 7%, UEX= {8,12,16} CSI-RS EEof 7]4talo] W=WIW2 F 159
w2} CSIS K.l ghe),

Class B2] 7 --, UE+= o}l &} -2 47}%] 2] th QH(alternative) & &
7Hg ko] L 32 E CSIE H.alght)

Alt. 1: §1 A 8S 8F A A=} e} A el Hof] th g L £ E CQI/PMIRI CSI
SEEA W BE CSIRS Aol A4 A 489 2ES] = L B} A

Alt. 2: 271 2] =4 (polarization)®l] & 54 o= W MEl(F)3} 217
& X](co-phasing) & E. 7 B+ 3= & 0 22 EH 9] L X E precoder. CSI
I2A AW EEAYH X EQ] = Lo,

Al 3: {1 A e 9 Aely o o) g L X E CSIE §FY 3 A5 CST Z 2 A~
W B CSI-RS AHgloll 22 A Ade ¥EQ =L 2o} At}

Alt. 4: L = E CQI/PMI/RL. CSI L2 A 2~ W AA AAHH EE 4=3= Lo|t}.
(CSI £ A| ¢H(MR: measurement restriction)®] A1 %A, a4 A A %)

o 71 4], Wl A Bl (beam selection)< @< 2] CSI-RS A Wl A QtEY EE
A B Ale] e W= 2p9] o] Al ERFE CSI-RS Al o] AEd 4= 9},

A
2
L3 B35 CSIE Rel-12 L 32 E CSI9] EH-4of & &3t 4= 9t}
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[352]

[353] 7471 CSI H.ilclass B9 thSt 1,2,3 2 40] o)A, N k € {1,2,4.8} ]}

[354] Al 19 B UE=L=NKkEEL (=N KAARYN} 244 F J&) =
U2 71A 8le] L X E CSIE H. 318},

[355]  Alt.29] A% UEEL XE CSIE Bt} ou] LE BE kol t)a 3=, L=
sum(N_k))O] A} = K= Ak 1(—1 L=N_ 1) 4= 9t}

[356]  Alt.39] 4% UEE=L=N_kEEL(=NKALH A} 149 5 e =
& 7FA el L £ E CSIE B,

[357] Alt. 42] 4 9-, UET= L =N_kE 7F43lo] L X E CSI&E KA1}

[358]

[359] 2. +=2](Discussion)

[360] i) Alt. 1°]] 7153 Class B] CSI process #1: K(>1) CSI-RS A1 o] A4 ¥t}
[361] eNBI= 7] 4 2 & K CSI-RSES A%3tt), A% 7]+ o & 59, 50ms,

100ms &3 @o] 4 = 3
[362]  UE3= BI 7+ o}y e} Al gl CSI-RS A4 AFell A RUPMI/CQIE ¥.a13Ht]
[363]  BI® il F7]=CSI BT 4 5 ¢
[364] R 31% BIi= CSI process #29F 1 ¥4 CSI-RSE A 5317] 9l5to] &8
o]
[365] ii) A1t4°ﬂ 715 Class B2] CSI process #2: K=1 CSI-RS AF¢1 0] A7 ¥,
[366]  eNB+i= UEelAl EgAE Td o] 54 HBZH YA 47 BilE BIE
0] 83 0 Z M|, UE-specific beamforming Al +& 7 %-3F= CSI-RS¢] 4] &gt}
[367] UE= A A1E @ o] =4 A B g 9ol 7|8kl R/PMI/CQIE H.a13ht),
[368] o] 2ol W=, A4 ¥ CSI-RS A2 o529 UEE (ke AJAREE 5= Q)
o] 7141, 4] 8% beamforming 7 5> Z+ CSI-RS % ¥ A] A (transmission
instance)°l| A eNBel| ol &l 2}f-5 A A& = = At

_1

A~
=

[369]

[370] Fedt a8 4]l 2to] 2gE RS 7rshA, CSI process #12 -‘HLH A7

?‘Rlb SIRS AHH e 7 AU E o 5 vk Ko A jh& AA S

3k 3 Lol A, QbElv 43 (8, 2,2, 32)7F L H vt 4+ EUHOJ et 1x,

x Zdx 2 bﬂ A& (oversampling)©] -85 a1, o]l wpe} K =8, 16 & 327} 717}

G 7te] "} @<e=EHAl, N k=47F 5 k=1, 2, ..., K)ol 247 53} a1,
wh2}A] CSI process #1 W Z A CSI-RS X E 9] 4= N_k-K©]t}. ZP-CSI-RS
W= Bt a1 5FH, CSI process #1-8 9 ¢k 21 A CSI-RS £ H 3] == 3-N_k-K
(3 A AAFE 1 AE 318 & w])o]t}. CSI process #12 9 3F CSI-RS+= BI ¥ =4
T719} Lot =2 AgHrhar 7 E v, oFgl 3 7004 5= 50ms, 100ms H=i=
200ms 57| 2 33 7} .

[371] CSI process #2°1] 1] A, CSI-RS 2 H 3| =7} Alo] Eite)(3 A2 F-4) ] &
24 UERYH Raiv = E 52 BYR £7]59)9] S whe} 485 a1, o

[\
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[372]

[373]
[374]

[375]

[376]

[377]

k) Alo] E ' ZP-CSI-RS(£)< ¥ 313H= A A CSI-RS ¥ 3 == N_k-Yo|t}.
o & Eo], 4719 &4 UE7} £A8taL, o] Sl 3}1}e] UEE Bl= 1S R.alstal
U %] 37] 2] UE= 5 L&A BI =33 B 4% By H5o BIo =Y =
20] a1, o] o] ubg} CSI process #22 93 A A CSI-RS 2. & =1= N_k-2°]t}.
ol#fl 3 62 Alo] E H NZP 2 ZP CSI-RS(E)S 9l 3 RE(E)9] 422} CSI process
#1 D #25 93 A HE g o)Al A AFEE H CSI-RS
QS WI =(RE(E)/RB/A EZH Y G 2)E ofsir} Foe Bl B.a7}f
A ¥ A, EuE A FEE ol 7R of el 3 90l A A E T
¥ 62 N_k =42 Al E#0]4-S 913 CSI-RS S H 3| = 714 &2 o A gHu)
[3%6]

CST T ZAA #1 CST T ZA| A #2

m _preEOC
Qs REEY _
Hot cSI-RS QW=
(REs/RB/A] B 2] <])

0.24 - K (50ms 7] 7%
0.12 - K (100ms 7] A% 0.8 - Y
0.06 - K (200ms F7] A%

¥ 72 3D-UMi(Urban Micro) Al W8] 2.0 4] K =8, 16 F=3= 32 CSI-RS A} 9l
o & 1A -F(non-full) B ¥ (buffer) Al & &l o] A AT}E of A §hrl.
[3E7]

Hd UE | g 5% UE o 50% UE FTP
R W UE .o 5% UE 0 29 R
TE 5,:% TE _/":% TE i —y
(bps/H o) = (bps/H o= (bps/H | 28 | (UEs/s/s
z) o z) o z) ector)
8 Y& 3.880 - 1.476 - 4.211 0.16
16 Y& 3.871 100% 1.504 102% 4.167 0.15 1.5
32 & 3.780 97% 1.418 96% 4.000 0.16
8 HE 2.955 - 0.762 - 2.685 0.34
16 W& 2.964 100% 0.786 103% 2.731 0.34 2.5
32 U& 2.829 96% 0.731 96% 2.564 0.35
8 Y& 2.173 - 0.324 - 1.717 0.59
16 UE 2.204 101% 0.351 108% 1.770 0.57 3.5
32 U5 2.053 95% 0.308 95% 1.606 0.60
F 600 = = %ol 16 4 Kol 5= 8 R 32 472 W] A -5-oll ] st
53], 5% UES] 7d--ol| A <3k 1:% G2 d AT BolErh 8 Wl Hste] 16 11 <]
A5, A Hlel TR QIS & F ]—(throughput increment) 7} 8 & CSI-RS
owals 27k wrh ol $AsA Boheeh 32 Wl ulstel 16 W o] A, 5
Hlol 7+ Q1§ 478 G- 7H(throughput increment) 7} & 3]
1| 1] (marginal) S} EL 2, o] & &t 7:'&(tendency)b HoF HoXT I B E 16
-2 beamformed CSI-RS 7| ®F & 2& 91§+ =& o] S (throughput gain)-&
@A ah )] Faafcha el 4 2.
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[378]  AIQF I: beamformed CSI-RS 718} & 2F2 ]k H o =& ©] 5 (throughput gain) ]
WS 7IREe 2 Ko FH o gh& 169 5 At
[379]
[380] UEQ] 7] W A= @AL Alt. 194 9} o] BI 9| =& -3l Ba1s 4= Qi)
M E ThE BI Y| = F7o) whE 7 Ak ofef g o) FolxiTh ¢Sl
S 2 A 2~ A3 CSI-RS gﬂ% == At Hobel FAg o R T H T
BI 5=7]5= 50/ 100/ 200ms 7} AF-8-%] a1, 9k4 3 602 8 8§ 2 32 H] Ao~
oo R 71 e s nEste] 16577 Wol thgat T HhE 94
A&t}
[381] 3 82 3D-UMi(Urban Micro) A H2] 2.¢ 4 50/ 100 / 200ms BI 5=7] ]| o gt
-2 (non-full) ¥ ¥ (buffer) A| & @ o] A A3} & o A 3],
[382] [3%8]
S oF 50%
ve | B ve | %P UE | ssup | us . FIF
O I S IS B O e o
= (bps/H — oka (UEs/s/s
(ES?/ o] 5 2] o] 5 (ES?/ cotor)
50ms BI
- 3.871 - 1.504 - 4.167 | 0.15
F7]
100ms BI
— 3.868 100% 1.509 993 4.124 | 0.16 1.5
T7|
200ms BI
— 4.050 100% 1.509 104% | 4.348 | 0.15
T7|
Soms BL 1 o 564 - 0.786 - 2.731 | 0.34
d
100ms BI
. 2.982 102% 0.803 100% | 2.740 | 0.34 2.5
T/
200ms BI
. 3.035 102% 0.802 100% | 2.740 | 0.34
and
50ms BI
— 2.204 - 0.351 - 1.770 | 0.57
Sd
100ms BI
- 2.223 103% 0.359 103% | 1.818 | 0.57 3.5
Sd
200ms BI
- 2.251 106% 0.371 100% | 1.778 | 0.56
d
[383]  BI ¥ =Wl =7]7}F ZF7hsgtel] whet, 2 2 4] Q1 =E(throughput)-= & 4] 5} 7]
3l 2] 9=t} o] = 52 CSI-RS LB 3| =& A o7l 4=& o] S (throughput
gains)©| S-7F¥ = BI 7]l 93] oF7]1%¥]+= & °}3K(throughput degradation) &
RS 91 7] wiwolo)h thA] e, o 71 BI ¥ =W %\*g(throughput)oﬂ 7
JGFE A Fom VEY 9 UBS BHH %S neiahy, ol A 7 () & B,
100ms) BI 3] =1 9] —%7] 7} vpekA sk 4= 9l o}
[384]  A¢F2: 71 BI = F=7](d & E0], 100, 200ms) 7} 2L & 5 3= A] 28 W of] A

A4 2 CSI-RS Q.EH &) = 9] 11| H(marginal) 5 7}& HESHH, beamformed
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CSI-RS 711t 52h5 #l &l Fdsprhar gz,
[385] X9+ AlEHOIA Ik E e 78 & YER T
[386] [3%9]
A L. 2GHz W ISD = 200m ¢! 3D-UMi
o]f ; 2 /H 2= 35
ns OLEL} A L2 12 e }‘T : 8 x 2 x 2 (+/-45), 0.5x T4
/ 0.8 A T3 CorE 748 (spacing)
Ms QHEIV A 2 Rx X-pol (0/+90)
A2~ O = 10MHz (50RBs)
UE A< (attachment) |CRS 0 TYEZFTE rsrp 7]8F (4]
2 =2 (Duplex) FDD
v = A 578 5 7] 8¢
UE w3 TR36.873 W&
UE &0 3km/h
=74 ¢telvy R TR36.873° HHl-2
UE vl<E W3 (array Q UT,o [0,360] ZFWolA o LdsHA ¥32, o UT,B
orientation) 90 &=, Q UT,y = =
UE el #E WA QL o] 5 W’ Ar (07 ,97) = 1

[387]
[388]

LR

s Z A/ 7F 0.5 MbytesSl FTP 29 1
~702RU) [3]

2 A=

1

A1 7]

o uR s F8)
Z_]./d WL’:ﬂEJI :l'_;q]/ch
[71-12]1 7}A &

LMMSE-TRC 5A17], 7A2 ¢ 7Fo] =gl L Rel-12

[71-12]

CSI-RS, CRS

CSI-RS X E+ Y #HI(co-polarized) <rHHL}
249 shvtel dof el TXRUE O 1|33 ¥ 31
CRS XE 02 +45% AT 2 WA Ao dAx
CRS ¥E 02 3 WA txruol =3 ¥vt.

1=
[ I

o 49

PUSCH 3-2

Sms HE EYAHE cor, PMI E RI HI

A= J=d AL 5 ms
T3 pMI Y =dlS 9% Rel-8 4Tx A5
o DL CCHS'@; gk 3 A, 2 crs E_E Bl PRB 12
REZ O] o) %% DM-RS. CSI-RS gﬂla‘ﬂt% At
e TM10, 2 CSI E=RA|A, A AL5E Fukg 53121
SU/MU-MIMO (no COMP)

213 (Wrapping) "

A2 & A (Geographical distance) 7|4l

A= o vEH (margin)

3 dB

W E- 2 (Metrics)

Hil UE 548, 5% UE &, 50% UE

o] 3}, - Lol M=

o

= I=

= =

, A1 ®.¥ 1 3 W (EBF: enhanced beamforming),

-z MIMO(FD-MIMO: Full-Dimension MIMO), W] A] E- MIMO(massive

MIMO) ‘&

o8 A A= 5 9 thE ot L MIMO Al £~ ElS

A A7) 9 3tel,
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[389]
[390]
[391]

[392]

[393]
[394]

[395]

[396]

[397]

[398]
[399]

[400]
[401]
[402]

[403
[404
[405
[406
[407

—t e e d

vl o] CSI Z & A 0] T &he] B}o] B.2] = (hybrid) CSIZ 45418 = WY 2
O] 31 St CSI H.aLE /gxé ‘c:i]»-‘Lf ]j(;—]jé% Xﬂ Cd_%‘}q_

Class B E}Q] 9] CSI Z 2 A2~ H.are]| tfsle] th&-3} o] =2l = a1 At}

-CSIE Hgt ety X EQ S~ L2 o & 59],2,4 = 8Y = At &, =3t
ule} 7o), Class B B}9]-& 22=9] CSI-RS A (25, E529] Hl(beam))o] A A=
Ao, olu], Z} CSI-RS A1l o 3F CSI-RS SHelU ¥ E Q] 42=2,4 =8

A
T At

1951, vk & 47EA 9] o) QB(alternative)(HE= 1 G At)o] A ol ] a1,
Aoy thet = 3ot o] 8E 4 Sl

- Class B Alt. 1:

i) Y A8 Z] A] ZH(BI: Beam selection indicator)(5=5= CSI-RS A A A| AH(CRI:
CSI-RS resource indicator))”7} 4 2] = <= 1t} o] ], B(®: = CRD)+=
RSRP(Reference Signal Received Power) J2= CSI 7| HFS. 2 482 4= I}, L3
BI(*e+= CRD+= Aol A4 G A AEnl= b = s d 4= gl
TS BI(YE = CRD+ WH7](short-term) 2 A 3l X A}, 7] (long-term) = A 3l 2
T At

i) BI 1] E 1 1] (bitwidth) = K(H A ¥1(HE3= CSI-RS #h)e] /9 i E &
3)

iii) 2R 0 - ¥ A (rank>2)E 9 ¥+ UE &4 W 3 W (UE specific beamforming)-&-
A% 4 Q.

iv) PUCCH/PUSCH “¢-oll A 4 8F# =1 #| o] “d B.(UCI: uplink control information)
¥ = v 7 ol whel CSI7F BarE S Qi

- Class B Alt. 2:

i) W A ¥l (beam selection) & /- %] (co-phasing) & A s+ A= (& £,
A 7HA ZEE(E) BT 255 Q4 (E)(components) Z2F-B =& 5 AL B
AEFA AAE)o] o] & = vk olw, A¥E PMILE $H7] RarE o vkl &
ol Al Al AAE = w7 225 W W =w2 942 7H S 5 ).

ii) PUCCH/PUSCH “J-¢l| /] UCI 3] =% w]| A ol wbe} CSIZF Rard 5= 9t

- Class B Alt. 3:

i) ¥ A B (beam selection) & CSIE § gt A =50 o] 85 4= ). o] v, PMIi=
AeElE Wl g8 A Y LEES e 2ejay do st YrE

st

=
c
Q
@)
<
)ﬁ
-
w2
@)
T
o
3,
>
c
a
)
I
&
=
K3
©
aN
o
i)
o
®)
Z
N
N
s
y
i
i
¥0
o

- Class B Alt. 4:
i) 74 Al $H(MR: measurement restriction) W7 1 0] o] 8=

==
3l 24 A FHMR)S T35 A7) Al 1 WA Al 30 % 284 5= glo},

A
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[408] H] 52714 Q1 (aperiodic) CSI-RS 71 & &-8-of(use cases) & 3 &8} beamformed
CSI-RS 7|8 & 2ol thate] obA A2 & upe} o), {1 XAl ZHBI)(HE=+= CRI)
B} Q] o] A =28 CSI H.a17F E 8 35}

[409] Class B 52t2] 7|\ v} o] UES 7] 271 2] CSI 32 2 M| Z~(process) 7}
AE o, AA ST AT BAE 7 AT

[410] i) Class B2] CSI process #1: | & 5°], Alt. 1 715}k Class B] CSI process7}
A ¥ 3= A9, K(>1) CSI-RS A E0] A€ 4= g,

[411] -eNB+= 7] 4 22 K CSI-RSE S AEE = ) ojuf, AF 7= o &
59], 50ms, 100ms 53 @o] 4 4 3}

[412] - UE:= BI(*E:= CRDE B2 <= vk B3, UE= BI(*E+= CRI) #5F oy &}
A% CSI-RS Aol 4 =4 € RPMICQIE Bard 5= 3

[413] -BI(¥::= CRD) Bal 7)== CSI Ro 4 4= 9

[414] - B.31% BI(*E+= CRI):= CSI process #2¢} A% CSI-RSE A 5317] 915t

:@1_9.51 2 olq_

[415] ii) Class B2] CSI process #2: ol & 591, Alt. 4 7| {F Class B2] CSI process7}
474 5]3= 7§, K=1 CSI-RS Al o] A= 4= i),

[416]  -eNB¥ &3 Bald BICETE CRDE o] 32 &4 CSIRSE A%
UE-specific ¥ 37 7] 9*(beamforming coefficients)& 285 4~ It} o],
UEC] Al E 8] A # ¥ =(triggered) ¥+ 54 A B X2 2Jol| A CSI-RS7} 5=

T5 A

[417] -UE+= T}?_]lﬂ CSI-RSE 7]|4Fo & RI/PMI/CQIE RH.ar e 5= Qlt}. o]uf, UE=
G S B g 7]HEE 3}04 RI/PMI/CQIE H. a1 <= ¢}

[418] - flek o] @l 54 M HEEZE })el 7IHkste] RUPMICQIE E.aLd}hi= 52t

=, A E CSI-RS AHY -2 t5-9] UEE <Fell AIALEE 5= vk o 7] A,
%] & %] = beamforming coefficientsi= Z} CSI-RS 7l % A] % (transmission
instance) ol 4] eNBol] 2] 3l Al 4= )t}

[419]

[420] Ab< gt ule) o) 2711 9] CSI process configuration©] Z+2F UE] A= %
.01}, e o] CSI process configuration W 27 9] = 2 A 27} A 7HE = Hl 0]
upghz ot =5 gl

[421] ol =, @<l o] CSI process configuration W 27](=-2 1 o)l CSI Rl &
A3t =2 A A~7F A= AL hybrid CSI'ElaL A 2 & 9= 91t} =, hybrid CSI=

21 2] CSI process W 270(Z-2 71 ©]) 2] CSI-RS configuration-S- 3 $}8}= CSI
B e S o gt

[422] ol Z}Z+2] CSI-RS configuration2] EFS] Class A 2 Class B & o] = g} L} =2
A= 4= Q) o & E91, 3l CSI-RS configuration®l] th 3F¢] RRC 3}2} 1] €
'eMIMO-Type'©| 'non-precoded' & A & ¥ ¥ Class A2| CSI-RS configuration®]

& &35kaL, 'eMIMO-Type'©] 'beamformed' =2 A ¥ ¥ A Class B2] CSI-RS

O

S
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[423]

[424]
[425]

[426]

[427]

[428]

[429]

[430]

configuration®] 3l & 4 AT}

ola}, ¥ g of Argof lojA], Aol HE 98l &Y 2] CSI process U
2711 9] CSI-RS configuration(A] 1 CSI-RS configuration & A2 CSI-RS
configuration)-& 3 &8} a1, Z+ZF CSI-RS configuration 2] E}$]-S Class B= Al & ¥
A5 fFE s, & o] oo A E = S ot

Ro A A o2 23 RA, A3 CSI process(Sr, hybrid CSD+ K+1711 2]
CSI-RS A &5 7Hd 4= 1o, o 7] A, UE9] CSI 9] =& sjuto] ' 54
CSI-RS A}l (a particular CSI-RS resource)'ol] 7] HF&}a1, BI(®+= CRI) 3] =92
e A K7H €] CSIRS AFl &0l 719keE 5= A}, thA] el 211 CSI-RS
configuration(Z, A1 eMIMO-type)-> K (> 1) 7l 2] CSI-RS A& 7} 3= Class B
CSI-RS configuration ¢l 3l &3} a1, A2 CSI-RS configuration(Z, A2
eMIMO-type)-> 1 71 2] CSI-RS A& 7}#] = Class B CSI-RS configuration ]|
e gk = ATk

oluj, &7 CSI-RS A}¢!(a particular CSI-RS resource) 4 7] K+1 7§ 2] CSI-RS
A ol A Hhel iz HAA Q1 AT7F Fol | CSIRS AFl o2 g H o s
Aol ¥ A, £ UEA A AAE 4= )

=, 7] K+171 9] CSI-RS AH Foll 391 A% Al1d ¥ (el & 01, RRC
Al 29" S 535l AAH = 54 CSIRS AL ()2 =8 549 & &
UEE %+ CSI-RS A &% (pooling), H] 571 %] 1 (aperiodic) CSI-RS 7 %
g-2-d|(use case) )= A E 4= Tt

ol A2 e AH 2, & K+l =572 CSI-RSE©] 47| &1}2] CSI process
ool A4 ¥ = 7 -9-(Z5, hybrid beamformed CSI-RS A4 %] %), o] = CSI-RS
12 Sms 57| & A ¥ 31 (aperiodic pooling 2. & AF-8-A}& {lol| FF-1 o
TEEE HEEA 3 54 Aol @A MR-on)o] AFE 5 S, dE
£°1, '13] =4 (one-shot) MR'(17] €] A B Z 7§} TE1= Al o] A H &2
A %= 9-(window) “T-%Fol| A ¥F NZP CSI-RS AH¢1 & VHte 2 Al d 54 &

2

S8 = CSHIM AL S Zube 2 1H S B5)), T1e)a U A
CSI-RS 2~5% B.F 50ms7| 2 ¥ 242 & A 54 Wyl E
CSI-RS(cell-specific BFed CSI-RS)EA] 7|4 0 & A$H = 495 148 4=

)

ol 1%k 474 3=, hybrid CSI7F 474 2ol A, eNB 2 2#-F| UL DCI
Ee) o 8l B]527] 4 CSI(A-CSI: aperiodic CSI) H.217} E &) A (trigger) = 9,
UES g S 45 50 205 shife] A & mef ACSI Ha s e 5
A

- 341 1: UEE BI(!E+= CRID) 2 CSIE 2.5 3 Holl(o & E9], 3l}2
AB Q] o $) eNBoll Al a1 4= At} thA] 2], 211 CSI-RS
configuration(Z;, Al 1 eMIMO-type)°ll T+ CSI R A2 CSI-RS configuration(<r,
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[431]

[432]

[433]

[434]

[435]

[436]

[437]

[438]

[439]

A2 eMIMO-type)©ll th &+ CSIZ 2.5 & WHol eNBell ®.arst 5= 1t}

oju, ?l2] A& 714 3HH, BI(EE= CRI) A4t Al 4471 470 2] CSI-RS A9 &
Zhell o e A vk v 113t 0 2 4 A T ¥ = (preferred) BI(H:+= CRDE A4l A
Bag = o, CSI AL Al o & 59, 3 9 ~(lowest index) 7} F-o] ¥
CSI-RS 1°] thafj Ak A4t A CSIE Barst 5= it

o= 5 A=, o] 492 BI(*E:= CRI) ¥ =4 ] o1 i= F5-2] A-CSI
HaE 98 dA Al oA AZE 5= BI(EE CRDE 18] M E &l Rarsh=
Zo]al, CSI reporti= A A 4-8-% 31 9} &)l d BFed(beamformed) CSI-RS19]]
el A Barsts Aoleh= el E vl o F 7hA BALE | A Aol A 3
FAA BagThs 570 9]

=, UE°l A% % hybrid CSI®f] 323 A1 CSI-RS configuration(Z, A 1
eMIMO-type) ¥ A2 CSI-RS configuration(Z, A2 eMIMO-type) 7+l CSI(<l| &
59, CQI PMI, RI) A2 9138 A& <& < (interdependence)©] & 2| 3F4] & 7|
L=

oA &3, A2 CSI-RS configuration(Z5, A2 eMIMO-type)©ll tfl gk CSI(¢ll &
&9, CQI, PMI, RI)i= A1 CSI-RS configuration(Z;, A 1 eMIMO-type)(*E
BI(*E3= CRDoN| 2] &)l 2| A1 H CSI-RS AH¢h#}F S 4 o2 =&y,

-5 2 E S PO R = 4] A-CSIEF AR ol gl dk A-CSI H.a1 Al ol 3=
UE 27 CSI(ol & &1, RL, PML, CQI 5)5F BI85 A o =] A}, UES A
A4 Aok

=, BI Y| =& 7] 2] Harel] o] e A 8 ¥ = 5 thE Bl & B 2 preferred
BI((E= CRI)7F ®.ard = glom, o] 9} 82 A-CSI H.iLof] §J o A= & A
28131 ) 3] BFed(beamformed) CSI-RS19]] th3f 4 7+ CSI B.aL &

H| =714 0 & Ee] A ¥ sk 5l & UBA Al /141551, UE F2to] =€

A A7) BI(EE CRDYF B.aLd 3 4ol 5 7 v UE Al A4 E =5 o},

M AR s ko] T3 GHIEA, 271 A-CSTEY AT Aol UE7ZE 4

FHE Foll oW FAl e} A-CSI R E 5 =5 & 191 %] A-CSI
E g A Alell 52 ] Al(dynamic indication)(]| & &1, A1 A5 (PHY) Al ©]
AL (5, PDCCH) E ©] &) afl 5= W4 &= 484 5= At

o & 5o, M A 5 2 3 33} o], ACSI B.arvF EY 7 | E Y, UE=
A 1 CSI-RS configuration(Z, A1 eMIMO-type) 2 A2 CSI-RS configuration(ZF,
A2 eMIMO-type) 5 o] = 3prtell o g CSI(Z, @l & CSI-RS configuration®]]

AFA o)) @155 ¥ BI/CRI, RI, PMIL, CQI 5 2] 574 CSI Z &l = (contents) ¢l A

Aol & sh})hE eNBoll Bl e = Ut} o] o, eNBi= A-CSI .11 5 E2] 7] 9
3H7] 913 DCIO 1 H| E XA A} XA A, UE7} 1 CSI-RS configuration(Z, Al 1
eMIMO-type) 2 A2 CSI-RS configuration(Z, A2 eMIMO-type) & ©] = Aol t] g
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[440]

[441]
[442]

[443]

[444]

[445]
[446]

[447]

[448]

[449]

CSI(=;, 8lld CSI-RS configuration®l] A} ¢l 15 ¥ BI/CRI, RI, PMI, CQI 5 2]
E-A CSI 71 &l =(contents) F-0l| A o] % O}Ur)g eNBeol| H.a1E af o} 3}i=X]
A Al 4 A

3=, 9 AF A&l E 59, RRC ALY R E UEZL 9 $4 5 Foll o |
wAel el A-CSI a1 E e ot 5 o 3191 %] A E 5= .

e o)l & A 2K, hybrid CSIZF A A | AFshell A 5271 4 CSI(P-CSI:
periodic CSI) H.21.2] 7§~ BI(*E+= CRI) X.a21 A] A (report instance)®l| ol 3l 4] =
UE= 7] CSI-RS2~5°1 th &l A preferred BI(FE+= CRDE AH&3le] B.a1dbar, 71
Bko] CSI report instance®ll 3] A = 33 7] 574 MRS 483 el 2 47]
CSI-RS19] T84 CSI &2 =8 51e] B3 5 9

ojul, MRo] @+ A H X ¢ 9] MRe| o} 54 %t % M= 54
A 5 9-(measurement window)7} 4 4 H A $-v}A, 518 3| 4J7] preferred BI7}
U8 o WA, o] Mol Barw BI(HEi= CRDS} g0l et gho] H.an)¥

Al 3 Ei(r’r‘ = 193 m(=0 == 4 ) A B XY o| FHE) UE7} measurement
window & 27|83} 5= 5l 59 H2lo] &4 289 4= Q)

Z, BIZ7F WA o7 S 3 (measurement averaging)S 3 7] 3} 5}
71X =ro] A & Al 483 W 327 7| 9*(beamforming coefficients)”} CSI-RS1¢]]
g ¥ o] A 4w A H-E] A - measurement window S %] -£38} 5% 3}7]

Aol et

©| 3}, hybrid CSIE UE® Al A A 5}= Wi el thsle] 43 B, eNB= A4
Al Al2d Y (ol & E0], RRC Al 1€ %) 53 UE Al hybrid CSIE A4 & 4=
A

CSI processi= RRC A K. 2 A~(IE: information element) ¢! 'CSI-Process' = UEC] #|
AAE 5 o, CSI-Processi= W ER A 7F AWl Fab= Aol A A3 = 9l =
CSI process A4 7 ©] t}. 'CSI-Process' IE= RRC 32} 1] E] Q1 'csi-RS-ConfigNZPId' &
31, 'csi-RS-ConfigNZPId'i= CSI process 2} & & gt =3¢ 44 ¥ NZP
CSI-RS configurations YEFATE =, 171 2] NZP CSI-RS configuration©] UE®] 7]
U] & E(default) 2 A ¥},

71¥] 31, Rel-13 UE®] 7 -, RRC 31 H €1 eMIMO-type©] F7F& A7 ¥] 51
<23k vk} o], eMIMO-type-> -2} ‘CLASS A* and ‘CLASS B ¢l & d&}=
'nonPrecoded' ¥ 'beamformed’ #%-S- ] A| &t} 18] A1, eMIMO-type kol uf2}
'CLASS A'ell 3l &3}:= CSI-RS configuration(=, 'CSI-RS-ConfigNonPrecoded'
I =) 3= 'CLASS B'9ll 8] &3}+= CSI-RS configuration(Z,
'CSI-RS-ConfigBeamformed' & =)o] UE®l Al 474 ¥}

of| & &0, hybrid CSIE= 'CSI-Process' W 3 &% eMIMO-typell 2] 3l 2| A= 4=
ATt o] 4%, hybrid CSI A7 W w53} o] 27] ] CSI-RS configuration®]
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[450]

[451]

[452]

[453]

2 5
i) kA A gl ule}l o] K (> 1) 712l CSI-RS A4l -& 7}4] = Class B CSI-RS
configuration(Z, A1 CSI-RS configuration == A 1 eMIMO-type)Z} 1 7] €]
CSI-RS A2 7}4] 3= Class B CSI-RS configuration(=, #l|2 CSI-RS configuration
3= A2 eMIMO-type)©] hybrid CSIE A UEC] Al A A 5 = 749, 2+2H9] CSI-RS
configurations 57 8} 7] 9| §+ 'CSI-RS-ConfigBeamformed' 2 =7} 27l UES] A|
A4 Aok
o] 75, Al1 CSI-RS configuration(Z, A1 eMIMO-type)< 57 3}7] 9 &t
'CSI-RS-ConfigBeamformed'i= NZP CSI-RS configurationg (1 ~ 7)7 (=, K-1 7I)
¥ 3ghsbar(e]n| 171 2] NZP CSI-RS configuration©] UE®] 7] T] & E (default) &
A A ¥ BLR), A2 CSI-RS configuration(Z, A2 eMIMO-type)< 574317 9§
'CSI-RS-ConfigBeamformed'i= NZP CSI-RS configurationg 171 3313 5~ )t}
5=, A1 CSI-RS configuration(Z, Al 1 eMIMO-type)& 54 3}7] 213k
'CSI-RS-ConfigBeamformed'i= NZP CSI-RS configuration (1 ~ 8)7| (=, K 7))
E3Hsle] o)) o) d7d ¥ K72 NZP CSI-RSE ]l Tl A BI ®=+= CRIZ
AAbet =5 44 2] ¥ a1, A2 CSI-RS configuration(Z, |2 eMIMO-type)& &
9] gk 'CSI-RS-ConfigBeamformed's= NZP CSI-RS configuratione 3 §+5}%]
2 tho] ] 17] 2] NZP CSI-RS configuration©] UE®] 7] T] 3 E (default) =
AAE PR o] A& s GolE = &), o] Qo= V] H54& 7kl
Ha g o A4 W So] &48 4= )
ol |, Z} CSI-RS configuration= 54 5}7] ¢ ¢ 2+2}<9]
'CSI-RS-ConfigBeamformed'l] | =74 A gH(MR)2] &4d/H] &4 (ON/OFF)<
A Al 8F= RRC 3211 B (‘channelMeasRestriction’) 7} A 1 CSI-RS configuration(<F,
A1 eMIMO—type)T’Jr A2 CSI-RS configuration(Z, A2 eMIMO-type)ll ZH2}
SHd oz dAE 4 9lt). o] = A1 CSI-RS configuration®]] At 2 & =
7] (long-term) /9= 3t 9 (wideband) PMI(Z5, 2| Y H}3FAd (channel direction))
AR E HslE = 517] 98ho] AL, A2 CSI-RS configurationt™ 4t 4 & =2
@ 7] (short-term) 2 /%= § o) & (narrowband) CSIE R a3} 5 517 Yl gho| L2
157 R.a1] ) " HA o] Aol st wheb A, A Y MR ON/OFF 7155 77|
ZHA o2 AT 7 YT shi= glo] ket 4o 5k 7 g 5 2H(flexible
operation)©] 7} 37| gt A& o] ). ol & &9, A1 CSI-RS configuration-<
% 7] (long-term) 0] =) ?-_ wibo| A £ 4 3 o (measurement averaging)S 3= 4 0]
Asg A 4= 31 FhhE Ay 28 peamformed CSI-RS resource
& f(sharing) ¥4 5 2% MR-ON< A A staL, 9HA, A2 CSI-RS configuration->
el AN &2t ‘rr/\}opﬂ MR-OFFE d788t= o8 Aol 2po] & 7Hd 4
AT}, S A1 CSI-RS configuration®l] o 3l 4] .= MR-OFFE A A 3+ o 224
ngu! ;9, © 7 A7) (long-term) 2}l & 2} % A4 W 7F (measurement averaging)S-
5%t 7H5 9 A o] S(noise suppression gain)E 7| & 4= 91 2, A2 CSI-RS

}7]

54
) O 2=
= T

>~
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[454]

[455]

[456]

[457]

[458]

configuration®] MR-ON2 2 A 3 © 2 4] 7] (short-term) &' o] 4] beamformed
CSI-RS resource & &35 &= & 5 )

E= A 54 A FMR) S 24 /M) 2 (ON/OFF)& A A 8= RRC
v} 1] B (‘channelMeasRestriction') 7} A 1 CSI-RS configuration(Z;, Al 1
eMIMO-type)®@} A2 CSI-RS configuration(ZF, A2 eMIMO-type)7F $HA| A A ¥ =
EA CSIprocess W 54 o2 HAE -5 qlt) oo ujah, 42 A7
-4 o] 9)3= A1 CSI-RS configurationZ} #|2 CSI-RS configuration®l] tf ¢ x| <
=74 Aol 55 4% MR ON/OFFZ 4]-&3}o] CSI %= (derivation) & <+ &} =5
A gko] ol 4= Qlt}. o] & Q1&t, 471 st &3 CSI process ol A 2] CSI
AL g 2ol o] A bt F2 W BB v g Frhe o] Al
<, MR ON2. 2 J A %A &l CSI process®ll s B& g =79 Al s+
@ Ar sz Qo] ek 54 AEd tisto] vt S48t F4o] A8 RS
SFal, MR OFF7}F A7 = 57 55 1 (moving averaging) 2 7+%
% ¥ (weighted averaging) 5 2] © ¢ F4F TRA| A7 A A A A G H B, G
TS Bof (st A1 A3 4=l o & 501, beamformed CSI-RS
resource == A&k Bl 71 A T&o] s Al o] v & dEE i 9
beamformed CSI-RS resource & F& &85} 9 =1ke] o ol ufe}, A7)
hybrid-8 CSI processt] o] 7|4 © 2 MR-ON =+ MR-OFF& A 8] % 0 2
AT T IEE FoRH BHad A IEdH Y B EE A A skl 1A 9
FolAd & A dah= g A o] At

ii) Z25=, A1 CSI-RS configurationE 57 3}7] 9 &t
'CSI-RS-ConfigBeamformed'i= NZP CSI-RS configurationS (1 ~ 8)7] (=, K7I)
Egst = 9l o (o] F EA 17+ A2 CSI-RS configuration &= 4 -8-2 71 ¢] o]
st7] A W F shuE uhel AbA ol Aol H AL A ), oA AT gk vle)
ol o] F o= sl E Eo, HsEH Qe 2 1 Hx= HAg9] 19 2 8o] FolH
NZP CSI-RS configuration, J3= 4} 7] H# E(default) 2“4 ¥l NZP CSI-RS
configuration)7} A2 CSI-RS configuration®]] 3l @ g+l w] 2] A4 o] ¥ A 1} UEe] 7|
A4 Aok

o] 45, Ad 54 ATHMR)] &4/4] 2 (ON/OFF)& A Al 8F= RRC
v} 1] B (‘channelMeasRestriction') 7} A 1 CSI-RS configuration(Z;, Al 1
eMIMO-type)#} A2 CSI-RS configuration(ZF, A2 eMIMO-type) 7} &
TEAoR HdgE ¢ U

iii) J£=, |2 CSI-RS configuration-> - 47| vl F E =R UEe Al 44 == NZP
CSI-RS configuration7} & ¢ 3hc}al A o] 4= lv}. “1¢] iz, A1 CSI-RS
configurationE 574 3}7] ¢ ¢ 'CSI-RS-ConfigBeamformed' = NZP CSI-RS
configurationS- (1 ~ 8)71 (5, K 7)) £3+a -5 At}

ool A A s Ko M= dAId 8, o 2 HHE 2= K gko)
Al 75 &2 AHg st
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[459]
[460] o] 9} 7+o], 'hybrid CSI'7} A 4 & © &4, UE7} CoMP & 22 3§} A H] 2 vk-g

[461]

[462]

[463]

[464]

[465]

[466]
[467]

u], UEE A 8] 23} F U] TP 7| E Al ¢HshA] 255 dfv)2] CSI process 7|
b2 #4531 E(TP: transmission point) E 9] 3l AF-8-% =5 5}7] 9] 8l] hybrid
CSI7F B8 a4 A 4= St}

=3k hybrid CSIZF UES Al A4 o &4, UE®l Al 27§ 2] CSI process 7}
NEA o8 HAE = Aol thu]ato] AFE A Al 1dY e EE Y
N a7 e

o & Eo], UE 7 27] 2] CSI process7F 7l A 0.2 431, 5 Class B
Bt o] CSI B AA Y= 7455 7Hg gt Al &, A1 CSI process®] CSI-RS
A& g4 o2 A 7] (long-term) .2 A A ¥ 31, |2 CSI process2] CSI-RS
A2 A A 2 &2 G| (short-term) 2. & A E 5= it o] -5, 7|59 CSI
R vHA S w2 UEE A1 CSI process®ll o 3Fe] BI(XE+= CRI) ¥7F o} 2}
BI(*E+= CRI)o| 4] A Al %] = CSI-RS A1 ol o] ¢ RI/PMI/CQIE eNBel| 7|
Ra13bar, e nlzk7Ex] 2 A2 CSI processl] t3he] 4 A ¥ K=17] 2] CSI-RS
Aol o 3F R/PMI/CQIZ eNBOl Al H.a1HA] |t} =5, o] 2% UEE A4 ¥ 7
CSI process '# & BI(®E3= CRI), ZL¥] 31/FE3= RI/PMI/CQIE 5.5 eNBol| 7
Ha1shA f

"h, hybrid CSIZF UECN Al 278 ¥ 739, A Adw gk ol o) W=, A1 CSI
.31 BRI, A1 eMIMO-type)- K > 1 7l 9] CSI-RS A ¢l 7]HES}= Class B
CSI H.aro] B g BI(Y:+= CRDTHo| B.a1% 31(Z:, CQI/PMI/RI gl ), A2 CSI H.aL

(=, A2 eMIMO-type)<> K = 1 7 €] CSI-RS A} ¢l 7] §F3}= Class B CSI
Hilo| 2 CQIUPMI/RIRFe] B.a1E 4= QJUh(=, BI(XEE CRI) §lo]). whefbA,
71<E 2] CSI H.a1 2] -8 upe} UE Al 270 2] CSI process7F A1 78 ¥ A1 37} ¥ L5}
A A" SHEAEE Y 7 dE 2347 A

TESH hybrid CSIZF UEN Al A28 8 2 24, UE®N Al Y 22 5=2] CSI process7}
A4 5 9= gyt ok

o| & 5o, 7 2] o] ¥ F(CA: Carrier Aggregation)©] 48| = 74 -5-, 5} 2]
71X A E 7] 2] 9(CC: Component Carrier)ol] thale] UES Al A7 7153 CSI
process®| H o (& E01, 1,3, 47} Al ghE] o] glow, gk H A CColl
thale] UE Al A A 7153 CSI process 2] & o] 7153l & 591, 20)7} Al g o
A Th. webA], hybrid CSIE UEC Al A 8b= 74 5, 719 CSI K.aL W2]-& wfe}
UE®l Al 27] 2] CSI process7F A4 5t= 7 50l v]s}e] sl UEel Al 71 9] 712
U] B2 52| CSI process7F A= = At}

-

ghA, kA AwEskglE, 7] 271 ] CSI processE &85k Wi ol &, 9 BI &
CSI report 5 2}Fo] 7 7l CSI process® 7|8 4] .2 F-¢]= = A

of m] g},

i
xo
o
rl
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[468] o] 7§, ©h-& CSI process #1°1 o &l 4 5 BI(BE3= CRI) ¥t o} &} CSIE

[469]

[470]

[471]
[472]

[473]

[474]

[475]

[476]

[477]

[478]

[479]

[480]

[481]

SH7 eNBol| Al ®.a138 4= 91t} o| 0, reported CSIE= 7] “d71(long-term) 471 ]
CSI-RS 2~5 5 B.31% BI(*=+ CRI)®l| 3 &&8Fi= CSI-RS A ol thaf A Al2ke
CSI7} B.a1E &2 ),

=, °] 9} ¢Fo] Bar¥ CSI 5 CQI 4k &-&ll, & A &7 (short-term)
BFed(beamformed) CSI-RS1¢] th &+ R CQIS; v gt o 2 R, A7) Af & o]
H.31%] 3= BI((E= CRDE %] -8-3Fo] Hl ¥ 7 (beam change)E 7H3l& o o] - &=
CQl &0l 7|t =4 & eNBol| A 1| 2] F}otsli= &2 285 5= lvh

3=, eNB 7@l o)) ube}, o] 9} 7o) BI(FEi= CRI) 9} H| $H| &2} 2 = CSIE=
eNBoll A S-A&bar, 4 Bl RS €83 55 9t}

o ¥oure] o A de] W Y E AR RN IS o A ek

3423 hybrid CSI X.31 EF] o] 4 ¥ CSI Z 2 A 2o a4~

o & 9], A1 CSI-RS 742 W 3 ) ¥ (beamformed) CSI-RS B} (55, Class
B)9] 11Xt} 2 K7l 9] CSI-RS A 7 A ¥ CSI-RS -++4d ©] a1, A2 CSI-RS
A& Hl 7 ¥l (beamformed) CSI-RS EFRJ (S5, Class B)2] 171 2] CSI-RS A 3
A% CSIRS 74 A 4= )

A1 CSI-RS 74l 7} ¢ 75 K7 o] CSI-RS A4 7} A2 CSI-RS A4 7 <145
17]19] CSI-RS A2 & s Aoz dg= 4 Q)

=, Al CSI-RS 74 7 o e K7 9] CSI-RS A4 Foll A A2 CSI-RS -4 7}
A¥EE 1712] CSI-RS A o] AAE =5 Ut} =gt vk} o], d & 501, A1
CSI-RS 74 7} 2133 K71 2] CSI-RS AH Foll Al 2 3H9] = &9 19 =7}
o] ¥l CSI-RS AF 0.2 A2 CSI-RS -4 2} Ak 171 9] CSI-RS #} o] &l 2

A
T At

3 7] Al CSI-RS 74 & /471 A2 CSI-RS T4 ol "Il =2 54
A 3F(measurement restriction)©] % -8 ¥ 7|1}, E=i= A7) A1 CSI-RS T4 3} A7)
A2 CSI-RS A of] &%-4 0 2 (E3 4 o =2) 54 A 3H(measurement restriction) @]
AgE 75 drh

UEi= A1 CSI-RS A ol 7]Hbsto] & ¥ #| A 2=, BI 2= CRDE eNBeoll Al
K 313 CH(S1302).

UE+= A|2 CSI-RS -4 ¢l 718ksto] 525 ¥ CQI/PMI/RIE eNBell 7
K 3130 (S1303).

o 7] A, UEs= A|2 CSI-RS 773 ¢l 7§35k CQL PMI, RI = 31t o]
LE8hal, 5% CQL PML RI 5 3l4 o] 48 eNBoll Al H.a13 4= )
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[482] 3L 471 CQUPMIRI= Ao 1 A1 CSIRS “FA o 55 o & At 4= 9l

2}7] CQUPMI/RIZ A AFatol] 9lo] A, A7) A1 CSI-RS -4 7 A7) A2
CSI-RS T4 zlell FEES (1nterdependence)7]- |8 A] & 9

[483]  Zds=gh upe) ol whek v F27] 2] CSI Bl 7F E ) 7 (trigger) ¥, xﬂl CSI-RS
T/ el 71REste] & H A A AK(Z, BI 3= CR)}F A2 CSI RS Aol 7] uka}o]
S5 ¥ CQUPMIRIZE 7] 71 A 5ol Al oot o= At} =5, o] 49 S1302 ©@HA &}
S1303 ©A &7 =34 =

[484] =, qhok H)F=7] 4 CSI iLﬂ E 2 Atrigger) ¥, A1 CSI-RS T4 ]
718k8lo] =& ¥ XA AHZ:, BI 3= CRD S} A2 CSI-RS A o] 7]8k38ke] &=
CQI/PMI/RI 5 o] == 3}u}ato] 71 A =ro) Al H.arsE 4= 1t} o] H-$-, eNB 1 H| E
AA A} & o] &30 2 M A1 CSI-RS T4 9 Mo}oq Z ¥ A A AH(Z, BI
IE3= CRD S} A2 CSI-RS /3 ¢l 7] RFéte] X5 ¥ CQI/PMIRI 5 ©] 2= 2l ©]
B ax o] of =] UEN Al A A& 4= Q)

[485] =@ whel gFo], vhef 5714 €SI Eﬂ/] 49, Al1 CSI-RS 74 ol 7] §k3}o]

Z % A ZKE, BLEE CRD= A A AL Al el A Bais o, 7] A A1 =}

K31 A& o] 2] o] €SI K.al Al A )| A A2 CSI-RS T4 o) 7]Hk3}e] t% )

CQIPMI/RIZ} 2319 4= 9]

I

[486]

[487]  Eghwo) A 8w 4 9l A=yl

[488] % 143= B 3w A AAoo] & FA 4l G o] E5 FAEE o Al g}
[489] %= 145 Fxshd, T4 T4 Al 2" 71X 5014102 71 A =7(1410) 4 S Wl

A A3 tf4=2] vhib(1420)-8 E g3

[490] 71 A =5 (1410)2 3Z 2 M| A (processor, 1411), ¥ 2.2 (memory, 1412) ¥ RFY*(radio
frequency unit, 1413)-2 £ &3t} L2 A A (1411)= 24 = 1 WA 5 139 A
Aetd 7|5, B4 /EE WS A T A o] A~ R EF
ASES ZE2AA 41D g8l T2 5 ATt w2 1412)F
SR A (1418 AAE o], ZEAM(1411)E T-F5H7] Ag v R
272 oh, RE-(1413)= Z2 A4 (141D A2 5o, X N5 E $4 2y
Al g

[491] WiH(1420)2 3 2 A A (1421), Wl 2.2](1422) H RFF(1423) ¥*3t3kt)
Z 2 A 142)E G 1WA B 13004 AekE Vs, 3 2 E RS
TG T Qo) A TR EF O AFES TEAA 142 o8 T
I Aok W 2 e (1422)3= Z2AA(1421)2F FAEH ), T2 A (142D
TEot7] Y theket AR5 A gkt RFF(1423) 5 22 A A4 (1421)<}F
AZAE ], T ANEE T4 D/HEE LT

B

T
T .

[492] Wl F.2)(1412, 1422)3= EZ A A (1411, 1421) W 3= Q]3] 1S 4= olar, 2
defzl thFE T o R A A (1411, 14219 AAE = Ak EE,

of

71 A= (1410) /5= B E(1420)-2 §F 7)) 9] 9| L (single antenna) = TF



50

PCT/KR2016/010763

WO 2017/052330

7}

=

=

Sl Y- (multiple antenna)

o]/l

[493]

)

]| o] (firmware),

[e)
+

3H
1

[494]

T
T .

S} = 1 o] /g9l ASICs(application

specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal
processing devices), PLDs(programmable logic devices), FPGAs(field programmable

sl

2 AA

Ay

= R SEE

=L
T

Ege, vhola g

=L
T

2AA,

Ay

gate arrays),

8‘}

A8

oL
(e}

&od, ol u]

o ¢4

=)
T

AN Y

7] W22 = 4]

[496]

bt oo, g

ks)

&) Aol 71 4
1495 0] A

5]

T

FE = A 2

& iLe] ¥ oo

ol ¥ 3L ol A1 4 9l Ao

T
T .

= o Ak o

afaL,

5

3l A4 ¥ ofof

)

g

24 o 87154

¥

= E TR

3GPP LTE/LTE-A A Z~Hof % &1

3GPP LTE/LTE-A A| 2=¥l o] £] o &= T}

+s

o
T

[497]

bt

o
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AT
P13 1] A Al Al ~Elo A ehito] A A} E %4 H.(CSI: Channel State
Information)E -3} = WHel QoA
71 A= o0 2 H-g Wl 3 ¥ (beamformed) CSI-RS EFQ] 9] 1H. T} & K71 &
CSI-RS A1 3 Akl A1 A d e 4 B-F2 A 2 (CSI-RS:
CSI-Reference Signal) 74 2 W 3£ " ¥ (beamformed) CSI-RS B} 1 2] 171 <]
CSI-RS A1 % A 2%l A2 CSI-RS 74 3 EehE T ol ¢Sl
IR A 20 e A AR E FAEE B,
71 K7 €] CSIRS AH21 ol A A 2 CSI- RS ApelE A A o=
AAAE G721 71X =roll Al Bl @A) 2
2471170 2] CSI-RS AL & 7wk o 2 w23 Y F4 A 2HCQL:
Channel Quality Indicator)/3Z 2] % 3 & X] A ZHPMI: Precoding Matrix
Indicator)/®8 =1 A] A| AH(RI: Rank Indicator)& 77| 7| A 5ol A] B.3138}+=
D}ﬁ]-— J-'O‘]— }1:_ HH /\LF/H XJE xqf\ H]—HJ.
[d32] Al1gel] oA,
871 170 2] CSI-RS AH & 771 K7H €] CSI-RS AHl ol M e 9] =
A9 Qe 27 o]l CSI-RS AF o2 A= A d e AR A

u]—lﬂé‘

[%d 73} 3] A1kl oA,
7] CQI/PMI/RIE= 77| A1 CSI-RS A 3 54 0 2 Aty = A1d
E] g H S HEL

%373 4] A1kl oA,
H] =714 CSI B.aL 7k Ed] 7 (trigger) ¥ 1, 771 A A1 A2k 2271
CQI/PMI/RIZ} 87 471 71 A Srol| Al Boarw = 2 A A B A4 W,

7% 5] A 138}l glo A,
H] =712 CSI B.aL7F E g 7 (trigger) ¥, 71 A1 A2 R 271
CQI/PMIRIE F o] = 3prtite] 7] 7] A sl Al B.a1 s = A d A El
ZJE XJZ-: HI—HJ

[7d 3} 6] A|58}o]] glof A,
371 BlF714 CSI B.ar7F Ed] A (trigger)d ™, 7] A A A R A7
CQUPMIRIE & o= 3lo] HirE| oo sh=4] XA %= Ad e A X

A 4 WP

[7d 73} 7] A18e] oA,
F712] CSI B.a18] 9~ A A AF BaL Al o) A 7] A A&7 Boak] o
7] AAAF Bal A7 o] 2] o] €SI H.aL Al ol A A7 CQUPMI/RIZF
HaEE Qg e JE s iy,

7% 8] A 138}l glo A,

C
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7] A1 CSI-RS -4 7} 471 A2 CSI-RS Aol /WA o= =

A| gk(measurement restriction)©] %2 % = A d A A H A Sk
%1% 9] Al1gkel] oA,

371 A1 CSI-RS 43 7 7] A2 CSI-RS -4l 35402 54

A| gk(measurement restriction)©] % -8% = A d A B A S W,
(73 10] FA A A28 A 29 AFE] A B(CSIL: Channel State Information) S

Z] ig}L UL01 o]o.]}q

NG E F441817] 9138 RF(Radio Frequency) F-4%; 2
RF 45 & Alojst= ZEAME E3atal,
A7 2 A A= 7 A 5o 2 W 3T H (beamformed) CSI-RS B} 9]
180} & K7§ &l CSI-RS Ah 7t o1 wbel A1 A d e AR-Fx
A1 % (CSI-RS: CSI-Reference Signal) -7~ 2} W 3 7 ¥ (beamformed) CSI-RS
EF ol 170 9] CSI-RS A1 7 <1 7% A2 CSI-RS 14 & E3hah= @ 9
CSI Z 2 A 220l thdt A AR E =418k,
471 K7W €] CSI-RS AF1 ol A A Bl CSI-RS A2 A Al k=
A A 2VE 7] 71 A =rel Al Balstal,

2471 171¢] CSI-RS A& 7]be 2 w28 9 #a XA 2HCQL:
Channel Quality Indicator)/>2 2] % 3 & | A| 2H(PMI: Precoding Matrix
Indicator)/ 8 =1 A] A| AH(RI: Rank Indicator) & 77| 7| A =l A] B.3138} 5 =
TAE = EE

11_1

g
=
-

[u—

4

ox 1
irzzo
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[5-8]
(a) 1JH &= 20 CSI-RS £ E (b) 490 CSI-RS L E
b 11 11
10 10
9 9
8 8
= 7
=
Aol 6 6
)| 5 5
OF 4 4
3 3
2 2
1 1
0 0
01234560123456
OFDN &= i
[[]:10§ E= 204 CSI-RS ZES [[] :47H CSI-RS ZEZ <4
ol Ol=Jts¢et GSI-RS +4 i OlJils¢gt CSI-RS =& i
(c) 8JH CSI-RS (X E
b 11
10
9
8
= 7
0| 6
ol b
IH 4
3
2
1
0
01234560123456
OFDN &=

[i]:890 CSI-RS ZEEZ <l
0l 2Jt=st CSI-RS A |
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5=13]
UE eNB
M1 CSI-RS A 2 W2 CSI-RS nAS matate 1901
) Crolo| (S] T2 AAN CHEt 25 =& )
$1302
A1 GSI-RS T& 0l JI8rslof ©&E BI(TE R
$1303
M2 CSI-RS A0 JIEFSI0 S&= CQl/PMI/RI

[5=14]
1410 1420
1411 / 1413 1421 / 1423
| | ) )
J| X = (eNB) / / crat (UE)
o2AM || RFew (| || Z24A || RF 8w
ez =R
| |

1412 1422
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