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a wireless communication system, carried out by a terminal, according to the
present specification comprises the steps of: transmitting, to a base station,

capability information of the terminal for CSI-related action; receiving con-
CioF =24 N ( P aQl . . . . .
JE;}"}%@ %@8{(8%% 2/ figuration information for the CSI-related action from the base station; track-
ing partially activated CSI reference signal (RS); measuring fully activated
sl Em me AT =S (51620) CSI-RS; and reporting the results of the measurement to the base station.
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$1610 ... Terminal capability information (first control information
and/or second control information)
81620 ... CSl action-related configuration information
81630 ... Command measurement of fully activated CSI-RS
$1640 ... Measure fully activated CSI-RS
S1650 ... Repoit result of measurement
AA .. Terminal
BE ... Base station
CC ... Track partially activated CSI-RS
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uplink

Extended
cyclic
prefix in
uplink

65927,

19760-T,

219527, 21927,

241447,

26336-T,

25607,

76807,
20480-7,
23040-7,
25600-7,

2192.7,

25607,

76807,

65927,

197607,

4384.T,
21952.7,

24144 T

51207,

20480-7,
23040-7,

43847,

51207,

k1
1% E: w|ldla|o|s|lwl| o

2,

H =

[72]

[ K
pRLI=)
2

nok H:l
_Hl "

b

H

[\

rir
FFE
mE

(73]

2

oy
o

S

gs

H
1 =

2

¥

=

o},

[74]

|

[75]

St A &%
SR
[76]
[77]

ol Al el

o o

3t
=S
i

E(band\mdth) off £

- Y
T

= OFDM A &-9] 4=
o] ZJ_Q_% 49 o]

E

A, shte] o g

o 3= A9
6ltk

e

S E’M RN

2= [e)
AExR2

=AL

T N

=
= 1 =

A 2251 A Sl

ZF 1] = (resource grid)E o A] §F =R o] T,
sh, ahubo] sHaF A &5 AR Gl A
77)¢] OFDM 4] &
Spbel Apel 252 Fope Golol A 1279 3 e
A A O 7 7]zt o] ol &Y &
A 1] = Aol A ZF Q4 (element) E ALY 2
hu}2] 29 E-5(RB: resource block)< 12 x 7 7] 2] A%l @ A~ E ¥ 331
o] 4~ NADLZ 3}k =1 A %

ol

A~ (resource elem

LT 5 A

o

PN
T
5

}ak

[c]

o
o Yo

_

.
=

ent)3Fal

A

H
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(78]

[79]

[80]

[81]

1H

L 9] 2 E YE T
L35 Fxsta, B Ze el AHA 3l ko] H o 37] ¢ OFDM
AESo] Ao Al d Eo] ¥ = Ao & 9 (control region)©] 31, L} 2] OFDM
A& -2 PDSCH(Physical Downlink Shared Channel)©] 3+ %%] <= tl] o] E
% % (data region)©] T}. 3GPP LTEC A AF&-%] = &8} &Fw] A Alo] Al g9 A=
PCFICH(Physical Control Format Indicator Channel), PDCCH(Physical Downlink
Control Channel), PHICH(Physical Hybrid- ARQ Indicator Channel) & ©] )
PCFICH= A H. Z g ¢) 2] 31 Al OFDM Al E-oll Al W45 a1, A B &< o
Alo] A Ee] A% 91510 ALEF)3= OFDM 418 5 8] (2, Alo] 2]
7))ol ¥ AR E V2 PHICH: 43 =10 that S& A do)a
HARQ(Hybrid Automatic Repeat Request)l] tf] &
ACK(Acknowledgement)/NACK(Not-Acknowledgement) A & & Y&t} PDCCHE
28] ASE = Ao ARE ey A A o] 4 B(DCIL downlink control
information)@}al SHC}. Stk I Aol A K= AFeke = A1 g AW slaFs A
A S g B = Ql ol o] whit 1ol th gk A EFE A A E(Tx) 7] Al
He-e Eghsiy,
PDCCH < DL-SCH(Downlink Shared Channel)®] A}¢] gt 2 A& (o] &
stk =1 1 Edlar s 3ko}), UL-SCH(Uplink Shared Channel) 2] #}-¢] &4
AR (O] & JeFH A 1HE IS k), PCH(Paging Channel)©l A1 2]
| 0] % (paging) 8 ¥., DL-SCHel A o] A|2=8] H B, PDSCHell A 216 4] = W]
M A 2~ g FH(random access response)Z - 4F9] @l o] (upper-layer) Al ]
H| Al A o] T gt X}C’J o, oo v a1 E W D}““é | o g H % 9
Ao =52 113, VolP(Voice over IP)2] 24 3} & E 9 A %—’F
PDCCHE - A 9] °§ A Yol A HAEE = Qo EP%_LS 929 PDCCHE
FUHYE 4= 9t} PDCCHE 3F4} Boi= 572] 91474 21 CCE(control channel
elements)®] {3 o = A H Y CCE:= 741 Aol ool &
% 38 (coding rate) & PDCCHel| Al &3}7] ¥sto] AF&¥] = =2 4 &
@9l o]t}h CCEE 579 A9 2.4 Z13 (resource element group)E©ll o -& ¥ T}
PDCCH?| X 4 A}& 7} 53t PDCCHQ] H|E 3= CCEE 9] % CCEE
ol &l AT ¥ = FashE gho] A% wA| o) whet A o)
71 A 52 ehdol Al A Fehe = DCIOﬂ e} PDCCH X918 243} a1, Ao
A H.o] CRC(Cyclic Redundancy Check)E & <! t}. CRColli= PDCCH2]
2> AHowner)H & 5o e} 31-8-3F 2] E 2}(©] & RNTI(Radio Network
Temporary Identifier)&}al g+c} )7} vl 7] H ), 54 o] vhik-g- 9]¢ pDCCHEH
o] 5153k A7), o] & 9] C-RNTI(Cell-RNTI)7F CRCel| np2~7) 2
At} = o)A WA A = 9] 8 PDCCHEHH H o] A A] A E A} o & &
P-RNTI(Paging-RNTI) 7} CRCoN vk 227 2 4= 9Tk, A1 28] 4w, U] $ 744 0.
Al 228l A W 5-Z(SIB: system information block)E ¢ $F PDCCHZH Al =8l 74 1.
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[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

21H 2}, SI-RNTI(system information RNTI)7} CRCell n} 27 € 4= it} gite]
W A2z Ee Afel oigh HEl Ay A2 SH-E A A8
#3}o], RA-RNTI(random access-RNTI)7} CRCel| nfA~71E 4= g1t}

EPDCCH(enhanced PDCCH)+= &' & % (UE-specific) Al 1€ & & W&,
EPDCCH+= W& 545 A4 ¥ =7 A4l &=-(PRB: physical resource block)®l]
A G}, ohA] e, A<= g vhel o] PDCCHE A . 2l o] A A
Z3ol A el H ol 371 2] OFDM Al &l A A% o 9 21}, EPDCCH=
PDCCH ©] 2] 9] 21 & ol Al AEE 5= v} A B3z ¥ 9] ] EPDCCH7}

A e = A HE, A A AlS Al 1dE (@ E 59, RRC A 1L E )
ol whdel dAE 4 Q.

EPDCCH+= DL-SCH®} ¥l A 29, 2k &9 % HARQ 4 X, UL-SCH®}
AHE AE £ x4 s 2 HARQ A X, SL-SCH(Sidelink Shared Channel) 2
PSCCH(Physical Sidelink Control Channel)¥ ¥ 2}l 8t A H 5& U S 5=
ATt vk ol EPDCCH7} A2 = 9l om, &> EPCCHO A EE FUEH S

e
T ATk

EPDCCH+= 3h4 H=5= 71 o] /9] <45 X1 1B ¥ CCE(ECCE: enhanced CCE)&
o] g35to] A= 4= 9l o, ZF EPDCCH ¥+ 'H & v ] EPDCCH & ECCE 2]
M7t a4 4= vk

7} ECCET 559 A4 8.4 “13%(EREG: enhanced resource element group) 2. =
T/ 4= 2}t EREGE ECCES] REC 9] w3 & 4 2] 317] 93t A%
PRB % 'H & 167] 2] EREG7} <=4 &tt}. 7+ PRB % W ol A DMRSE Y == REE
A€l stal, ¥ RET T37F S7Fshs oA & 1 ths Alko] F7hehs=
TAHE 0 WA 157h4] o A7t ol o)

ke 5429] EPDCCHE YU E " S 4= ). o & o], ¥ &o] EPDCCH
A& ZUE P sh= 8ol PRB 4 W shvt B2 5 7l 2] EPDCCH Al E7}

P
AAE 4 .

M2 oE )59 ECCEZF ¥ 3He © 24 EPCCHE 93 A 2 v} &
3 3}5(coding rate)©] A A= 5= 1T} EPCCHT A 9 4] & %(localized
transmission) J5= -2F4] 7 & (distributed transmission)S AF8-3F 4= 9l 2.1, o] o]
u}2} PRB W] REo| ECCE9] viF o] ©e}d 4= ol o).

L4 Bgo] A8E 4 olE A Bl Al mwlo| A ek A A B
o] 2= et

45 Fz2ehd, JEFE A AE L2 Fubg o ol A Ao of o3 o] ¥
dHog UE F Jdurh Ao dHel= AqFH A Ao ARE YEE
PUCCH(Physical Uplink Control Channel)©] ¥t} d]o] ¥ & &-& A&}
t]o] ] & 1} 2= PUSCH(Physical Uplink Shared Channel)©] &-¥ o}, @l
Hhdal 5418 f-x817] 98l kel @i PUCCHSF PUSCHS 5 Al
A EshA] ST

2 o
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[90]

[91]
[92]
[93]

[94]

[95]

[96]

[97]
[98]

[99]

o] whkol o g PUCCHO = A1 B 32 & <) W o)l A E&=-(RB: Resource
Block) o] Sttt RB %ol 4:5H= RBE -2 27| 9] &£F 52 7oA A=
U2 3 dkE 05 2p#) g} o] & PUCCHO 38 RB %2 &5 7 7 (slot
boundary)°l| 4] =3} 5= ¢F(frequency hopping)¥ t}aL $H},

MIMO(Multi-Input Multi-Output)

MIMO 7]5-& A3 744 dibA o = gk 7) o] F2Iqbe 2} & 7] ]
TR UE AR A Slo A gyl sto], tha FA1(Tx) $HE Y} B 21 (Rx)
e UH& AFE- ST}, OfA] el A, MIMO 7] -2 F4 54 Al ~'le] a0 i
Falgo A thg & tElUE AFESte] 8% SO = s A S H 5
gt 7] ot} o] stell A= MIMO'E 'th5 =49 SHelv e} A7 = gk

O A4 o2, vs JEE by 712 skl ehA g v A A (total
message) S TA18H7] 918ko] g 7 o] QPHV A =l o ESHA] gF o, o] T) 9
FElUE Eall =Al ek =2l dlolH 272 =35l

How tF 4EY ereu} 7] %S S Al 2w 9] ol A
Hole A58 S7hAA 5 om, we 54 vole] A5 Fal AH
9B AL 5 AT

STetEE F84R v & SHHY 7] zo

o gE ). o] &F 2 Aol A MIMO E4) & ol E Al @ SAV] Sl
FEA AR S = iz AA ol EF A Vo, HolE Al S o=
Aall A el wpef b2 o] FFA e AEF FAE S5 = A= VE2A

S5 A Ui oR G = A= 3
wka1 Q1T
5 5% AubA 9l b & QFEIVHMIMO) F41 Al 28]l o] A Lol
T 52 #Azsd, £ et U] SE N TAE, 54 oteU 9] & N RN E

5 v =217 ol gk oh = 9] QEE| U AFG-SH Al B =
A9-9F & grelu ol vl g sho] o] 2 4%l A d A& G ol FUFsIEE, AE
| o] E(transfer rate) & FAAI 7131, T3k A&-& &7 H o2 A = o
o] A5, A HAE G FUte & AE HolEw s el E

o] gat= 4 5-o At AF dolER o)l tha3 &2 dlo|E F7HE(RU)O|
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[100]

[101]

[102]
[103]

[104]

[105]

[106]

[107]

[108]

=, & =01, 4709 4 qrelvk et 47l o] =41 PR YE 0] -8-8Fi= MIMO Sl

Al 2~El o) A = e Qe L A| 2~ Elof| H] 3] o] 24 40 9] A4 Fo|EE F 53T

T At

s YA A2E ZHSHEES

t}o] B Al E] (spatial diversity) %2] 7},

o] Hlo¥] Al &E& Aol 415}

= 9% (spatial multiplexing) 2] & 2 15 4
3] Agtstol Zhzte] A4S 448

i

dyor

°

I

off
Do N

ool 41 ok

H
[
Cho|HAE] o] 51} R&53} o| 5-& Aol o] &3t AlF it EF ] 2 (Trelis)
AR 5 2 A2
b A B0 B )
[e]

Hlu =(N_T) <} =41

O

O
SHeI Y S5 (N_R)9] #(N_T
o R
A8k el ], o wl A1 7] o A = S 71 ZHE FA ol A %-¥ do]E
Apolel] A3 1) i |
7B E o] &3] AAZ F 541

MLD(maximum likelihood detection) 4=

N
N
=1
o~
N
o)
¢
o
=
(@]
g
=
()=}
R
¥
>,
N

MMSE(minimum mean square error) <=1 7], D-BLAST (Diagonal-Bell Laboratories
Layered Space-Time), V-BLAST(Vertical-Bell Laboratories Layered Space-Time)
ol deow, 53] FaldelA A ARE ¢ 4 o= A 5ol = SVD(singular
value decomposition) &2 &S AF& 4= T}

A R, S vl A Bl &F I3 HE| £ o] Add 7 .
Uho Bl A E] o] 575 A& 7% tho|H AJE] 2b=o] F-7tel whE A s 7iAd
o] 5ol Hat x3hE, Tt HE ZE Y o] 5rkE FH sk 74 Al
AE L7 HojXt o) & s A A F 7HA] o] 52 B = WA &0
ArEo] e, o] T A&k &5 & (Double-STTD), A & F
BICM(STBICM) G2 2] o] ¢

g al vhsl e T Q12 eh
TAAJN YRR A
ol tehd 5 ik,

WA, 5ol SmATE whep o] N_T7) 9] $41 Qb vhef N_R7W ] 541 QHe| 7}
A 8= AlE 7HE Eh

AA, FA Al 2ol thaf] A B, o] oF o] N_T7H ] & A=
A A% 73 AR N_T/ o| L&, o] & th &2} & e & Yepd &=

EEL
tlo
i
o
32
o
oK
o
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ATt

[109] [F212]

T

S lsl,sz,- ,SNTJ

[110] VA, 21 7Fe] A4 AR s 1,5 2,..,s N Tol Qo] Ad #1818 gy 3 5
Qowm olu] 247t AE AHELP [,P 2,....P N Te}stH, A4 = o)

al

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

.
2AE A5 ARE e e E R e 5 gl

S = [ 582575 Sy, ]T = [Plsl, Pysy,-, PNT Sy, ]T

S oA 30 A Yol 24 A ARE AF AHe g FE PR

[5=>14]
P 0o Ts,
§= & . Ps
0 PNT S,

A
[4415]
X Wi Wi, Wiy, 5
X, Wo Wy Won, | 52
X= = . |=Ws=WPs
X; Wi Wia Wi, S
Xny ] 7WN,1 Wi,z Wy i 7SNT

AZIA, w_iji= iH A F21 QbElv e} A dE AR 72 & e,
Wiz ol & FH 2 vekdl Aol o] 9k 22 FHE WE 7Ha 2] 3 H (Weight
Matrix) B 2 2] 79 & & (Precoding Matrix)2} 21}

gHH, st vtel & A F A S (x)E 1 thel A & ARS8t A 59
FZHAE Z 9 &AMk A -2 Uro] Al B S Qdoh

T HEZ AN S ALE S A A2 UE A E U gste] B
Hog AR e s gl BF OE g A HE i, 33

15
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[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

ol M AEE ALEal ] HE g N EE ol Y ARE el Ul
FrE AR WE o Y9AhEo] 5 2L ks zHA "

B FUAUEAYS FU DI S EGA P 0] TR
=, o2 5o 3709 $A] HHUE Tt E2 A E
ol gt AFshaL, A= 44 U2 AR E T3t ‘éﬂ%ﬂ*féﬁ}cﬂ Elﬂ%

A9E e % 5 9

o7 4 Ali N_R7§¢] =241 Qe U7} 9= 75, 2 ¢e v} 9]
FANZ y 1,y 2, ..,y N RE WE y& 053 o] Yeh 7] & gl

Y= [yl:yz:'”ayN ]r

QHEILE A Al 2250 QlojA o] A e B sk 2,

A, 5 A E e
Zhzhe] AEE F5A SHElLE Qe o) whel RS 5 glow, F4 Qhe

JEIFE A Y i AX = A Y-S hjE BAEE S o714, hije]

Qe 22 0] 247k 5241 ShELE Q1) 27} A, S ekELke] Q1) 27t LhEe)e]
ol e

olel g Ad e o] AE Gl FolA WEl L AW FewE FA FHesi
WE B4 o 2 So] A9shd ot gk

562 b4l $41 ghel el A sjite] 4l qhelvbe] AW S Eh Eolt)
% 6o A5 el o] & N T/l el £41 bl e Faeke iz
w3l e the ) gol Bd Fhesit

/\/ﬂ ]

7—1

; = lhilahizru‘vhiNTJ

w3, Y] S8 73 e P BN B8 NI 4 he bR e
N_RZ S 21 ohel U2 7103 A 98 w5 vehyi= 49 oh&at o] vehd
2= olq_.

[<+2]8]
h: | _hn h12 ' thT |
h g h21 hzz hZNT
H = = :
h; hil hz hiNT
_h;R i _hNRl hN,( 2 T hNKN, i

sk, A Ad& ek Z& A dd HE AR o WA 5 (AWGN:
Additive White Gaussian Noise)7} Tl 8] X A] ¥ 2.2 N _R7l 2] 4221 SFel| v} 2+7}o))
Hal A= WA #HS n_1,n_2,....,n_N_ RS e 2 ¥33H o} ¢
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[130]  [+219]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

gt upel T AL AT, A AT, A, D A oo] wdlES B3
o Q&Y ehelh B0 Aol A o] Azhe vhe st 2 B S Ea ek
% 9k,
(42 10]
Bg hn hlz huvT 1 n
Vs th h22 h2NT 2 n,
y= ' = . . +| =Hx+n
i h, h, "' hiNT X; h;
y N | hNRI hNRZ e hNRNr _xNT nNR i

A, A g o] el E dEll= Ad dE Hel 33 Ao 2= FA OJ'E]‘Jr
ol ol s A A A 6@% Hi= b A9 & nlef o] 3o == =4
PRI 4= N_RH} opA]ar, o] =3= 4] Qbe|LFe] 5= N_T¢9} @OP X] Al
do =, A 48 Hes N_RxN_T FHo] "t

Anka o 2 8 H o] & A (rank)i= A1 2 5§ ?l(independent) & H== & 2] 7
SolM Ha Tl R g elEnh w}a]r/‘i RS I R s R R A s

o

T U "ot A A o= o & 59, Ald A E HO ® A (rank(H))= et #ol
A ghE T
[5=4111]
rank(H) < min(N,, N )
gk, 3™ -& 31F-A -8l (Eigen value decomposition)E 8} 3= o], ® =

O

JLF A (eigen value)E ol A 00] o AR5 R Ao ]D}.

H] S8k Wbt o 22 2 - & SVD(singular value decomposition) §}2 o 0°] o}l

5 0] 4l (singular value)E 2] 7l+2 A 23t 4= Sl v}, upebA, Al d FHol| A &9
291 o= Fo) 3l Aol A2 e ARE B 5 3l A grefal

= A~
e

g A Aol 9lo], MIMO Aol thak '@ 5 (Rank) = 54 A H L&A Ful4=
Ao M FHA LR NG E HAET = = A2 75 VR,
G olo(layend] MFE= 2 AEE B AEEHE= 25 ~2EH Af
Wb b 0 &2 Ak A G 2ol o] 85 = B A 4o ﬂh—o}%
N2l #lo]o] & A F3)7] wlitoll 5 e Agol gl ¢ B dolo] A<}
T U o & 7pxIT

LI
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[139] 7 3 (Carrier Aggregation

[140] ol o] AAlo| Eoll A are] sk B4l 742 HE i 8] of (Multi-carrier) 4]
BAE 0F FPRT 5, B ol A ALEE R HE] Aelo] Al i

7l 2l o] ¥ ZH(CA: Carrier Aggregation) A] 28l o] 2} g2 F-t]| & 8- %] ¥ 35}7]

Ao, B s Bohel S TS A B o) e
ez (bandw1dth) S 7HA= 170 o) g2l 33 E 7Y 8] ©](CC: Component
Carrier)E Y 3 (aggregation) &} o] AF-g-3}= Al 2~ 8-S W3ty

1411 3ol WS ALIoHE A I 0k ) Sl
ol 7fj 2] o] <] ¥ g <17 SH(contiguous) 7| &] o] 7kl B 3HE o]} H]
17 ZH(non-contiguous) 7] 2] o} 7k} W §H& B 4 ] ghct, gk, ek A9}
e holl 4R EE PEUE Aol 5ol S thzA A4 5 3
st 3 AEAE Fgl ool s, DL CC'e} e} ok Aske 3 A X
7N gl of(elst, 'UL cC'et gt 571 5 4 &k 4 5-5 )2 4] (symmetric)
HAdelgbar sha1, 71 7F thE A - 1t A 4 (asymmetric) Y A o] 2Far gt}
ol ¢} 2 Ay 01 vk Hig-a) A, o) 9 =% %4 (bandwidth aggregation),
2H E ] A (spectrum aggregation) & I 2 80] 9} £8 5o ALgEH 4= 9]

[142] 70 o] el AEEE Al ejol7t A o] 74 ¥ <= 7l e o] ¥ 2 LTE-A
A 2B o 3= 100MH o %714 A5 A BEE Ao 2 ofeln)
2hE o 2 TR = 170 o)l Al e ol E A W, A gt Ao
9 #2 7]<E IMT Al 22817} 2] & 3H4] (backward compatibility) -2 & 9 8l 4]
A& Az AR Bl E e 2 AlgE 4 Tk o Bol A 71&9)
3GPP LTE A| 2~®lo]| A 3= {14, 3, 5, 10, 15, 20}MHz t] & 3=%-& %] 1 5}, 3GPP
LTE-advanced A Z~81(Z5, LTE-A)Oll A = 7] Al 228131 9] 5318 98l 7] 9
ol FE e ol galo] 20MH R T 2 I E S AUHEE B 4 Yk T,

Houkd o) A AL 25 = gl g]o] WEk A AL | A Bl A ALEE) =

I

T = O
B E 3t aglol A2 e U E S gelstel Aol ¥e A S @
et wl
T }\1\
[143] LTE-A AL B2 FA 2 S sk AEl Aeel) o 7 = AFS-gH
[144] Azt gl gl o] W3 374 -2 thE Al(multiple cells) 374 0.2 A A& 4 3)

[e]

A2 3k = AH(DL CO) & =L ARI(UL CC) 739l =¢ro =
gosu, FFE A AL LS A 2= obu. upebA, AL s A Al
chis, = S A A A A A o ® A 5 vk 54 dhdo]
shrbel A ¥ MM Al(configured serving cell)S 7FA = 74 9- 17§ 9] DL CC¢}
1748l UL CCE 7HA = sl e, 54 diro] 27 o) e A AW A&
7HA = A g-elli= Aol RFE9] DL CCE 7FA ™ UL CC9] 5= “19F 2 A
R

[145] 3=, TLWFO]E DL CCf?Jr UL CC7F 1A 5 Qv =, 54 ddo] va=9]
¥ A A& 74 49 DL CCY $R.0} UL CC7F t] B2 7l elo] B

00*‘
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[146]

[147]

[148]

[149]

AL A Qe 5= Q) =, Al el o] W P(carrier aggregation)-> Z+7} 7Y 2] of
For(ale] 4 o7k AR e 5 ol ake] Anel itew ojad &
I}, 7], etz ACelly & ¥ 0 2 AL ¥ = 7] %)) A v}z

o] 0 2 9] A TH T35 of of G}

LTE-A A| =8l ol| A A8 %= Al st to]m 2] A (PCell: Primary Cell) %
M7 2] A(SCell: Secondary Cell)-S- £33}, pAl 7} SAI-2 A1 Al(Serving
Cel)&E A8 4= 21 th. RRC_CONNECTED e of] Q) A7k 7 2] of ¥ g}o]
AR5 S o] Bk A 5] i kel 24, PAET 74
A Aol & sht *XH ﬂﬁ} 8k, RRC_CONNECTED - Hi ol 2131 7 &] o]
tﬂﬁ]—o] pS| ZJQ %HE} ‘5],1/]. O]/\]’./] }\1 Hl Al o] &;(Htﬂ— 2= 01 o U:], ﬁxﬂ }\1 HO]
Al oﬂ P’“]er o}L]- o] /\L/l SAl o] SL '6}1;]1‘4.

}\1 Hl Al (PH]JJF S/HE])T: RRC ‘\l}g]_u] ]:/1.% EGH S FEC] I /\lq_ PhysCellId /319]
=] 7S A EALR 05§ 5037h4] 2] 24L& 7FRI T SCelllndexi= S &

g at7] 5ol b8 H KFekshort) A2 1€ 1742 o] 35S
7FAt}. ServCellindexi= AW APl BEi= SA) S 2] 38}7] 9]5e] AL-§5 1=
ZFefgk(short) A H AR 0B 77hA] o] A =3kE 7 TR 0352 pAlell 485,
SCelllndexi= SA o] 483} 7] ¢l 3to] wlg] Fo] @), =, ServCelllndex )l A 714
22 AID (5= A RIE )& 7hA] 3= Ao pAlo] ® Tt

P2 SEholm ] F b= (HE =, primary CC) Aol A & 2sh= A& o n| ghot.
wido] 7] 91°4 A 4 (initial connection establishment) ¥} & =3 3} A} o124

A-dA g g skt AREE = o, = oA AAE A

A AT =5 Qe ek pAlE Al o] Bk bAoA A E A A =
Ao FAhle] FA4lo] ¥i= A o gt} =, vk 241 o] pAlof A vk
PUCCHE &4 Wol A53 4= Jlom, A28 AR E g5 ZUEHY
A& M A 5= pAlRhE o] 83 5= It} E-UTRAN(Evolved Universal
Terrestrial Radio Access)< 7 2] o] ¥ 3} 3174 -8 A 16} whdol A o] 54 Ao
A B (mobilityControllnfo)Z ¥ 3F8}= 4] 7% 9] RRC 412
A ’d "4 (RRCConnectionReconfigutaion) W A| A & o] -8-3}o] = Q¥ A& 9| 3l
pATLS WA 2=y 9l T},

SAlL A AY e F3h(FE3=, Secondary CC) Aol A F2H8h= A8 o nj st 4=
UTH 54 didof] pALE SRk Sy, SIS sl o] EdE 4=l
SAl& RRC A2 o] AA o] o] Fox] o] Fol] 44 7hsakal F7F4Q1 -4l
A& Ag skt AFEE = Ak Al e o] W s el A A E AR Al
SOl A PASE A9 g Y A A, = SAolli= PUCCHZF A 8HA] e =tt.
E-UTRAN< SA& 7l g o] B3 3h4 & A stz dhdell Al 71 o,
RRC_CONNECTED Mﬂ} o] 1 %Eﬂlﬂ Ao F4a HHd RE AL AHARE
b ATk AR AR A
49 9 R

OU:] o] uf| AF¢ A=

Nrﬂ
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[150]

[151]

[152]

[153]

[154]

[155]

[156]

A2 A4 4 (RRCConnectionReconfigutaion) W A| A & o] &3 4~ Q) T},
E-UTRANS #E 5 4 oto| A B 2 A EF}Y] Bibis bl 2 o] 3k
gen Bl & 7= 54 Al 719 ¥ (dedicated signaling) 3F 5 91
i7] Hol z;zlﬂg} JJFXJ o] )\] Al ) o]g_oﬂ E-UTRAN<S o124 /gzg jﬂr;G oﬂ/q
710 A E = PALe] Bobapel B o 4ol S Fatehi v ES] 18

AT ek A elol Bek BAelA pAl % sAS Akl AEUE
Ao} A FAE 2 glek. o] she] HA] clo) A= Zepolm e P E
Aol (PCO)= PAT F2 & olml 2 AbEE 5 Qlom, AT B2

Melol(SCO)= sA T 5A 3 o] 2 ALg= 5= 9},

©78 B o] A8 4 g T B4 A 26l AFUE s)elo} 2

Aelo] Wikl d¢E ek,
579 ()= LTE Al 2 ®lel A AL 5= @ Al e]o] 25 Jeld, AXdE

7H el ofell = DL CC2F UL CC7} At ahtel 3 W E 2] o] = 20MHz 9]
T 1R E 7 = 9l

579 (b)i= LTE_A Al &=Hlol| A ALE-5] = Al el o] B3 25 Yehdtt = 79]
(b)] 7 -l 20MHz 9] 9= A71 & 2E= 3 7ol XU E g0} 7F Adhe
495 el DL cCe} UL CC7F 2442 3 714 %QL} DL CC%} UL CC9]
Aol Agko] Q= A ot Al gl o] ke 45 @i 3719 CCE Al
BUEHPEE 5 i, g E A AS/HolHE A ¢ AL A FE A
/\]E/tﬂo]]—ji 5:4\_]51— 9 l

Tk, 579 Ao Al N7l €] DL CC7F #He] ¥ = A f-oll =, M ES A= dded M
(M<N)7i €] DL CCE 233 = ot o], &2 M 7§ €] A k¥ DL CC ’F&
BUHHESA DL A EE 7418 4 o) =3 Y EQ A= L (L<M<N)7I| 2] DL
CColl $-A 9= 0] ¥ DLCCE widof] Sda 4= gl oy, o] 2] &k -9
UET L 7)1 9] DL CCi= HEEA] U E ¥ 8f|of gt} o] 2] gt Wb Al 2 Abake =1
g & FHiko] A= = Q.

sl 3 &) o] Wk w} F2ub4=(FE 3= DL CC)9F A&k =1 #4-9l o] Whu)
F (552, UL CC) AFe] 9] ¥ 7] A (linkage)s= RRC " A #] 9} -2 A1 Al &
WAl A L Al 2~ ] A Hoof] o] &l A Al E 4= Q). o] & E0], SIB2(System
Information Block Type2)°ll 2] sl 4] o] ¥ = & 7] <] o] 2]l 4] DL A}l 2} UL
Aol Z3to] FAE F UTE TAA LR, HIAE UL THEE YE=
PDCCH”} A 4-%] = DL CC¢} A7) UL :L%ﬁ%— AF&-3H= UL CC7Fe] 915
A E ou S 5= 9l e, HARQE ¢ ¢ tl]o| B 7} %% ¥ = DL CC(*=+= UL
CC)2} HARQ ACK/NACK 4l %7} 7 4% 3= UL CC(*:3= DL CC)Zke] ¥
PAE Ju g 45 Aok

chibo] Sl o] 4ol sAlo] A HES A= 44H SAE)S
24 Sh(activate) == H] A Sl(deactivate) 3 5~ T PAL g4} B4 S T
Y| E 9] =1+= 24 /M) 24 (Activation/Deactivation) MAC Al ©] 2. 4~ (MAC control
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[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]
[165]
[166]

element) & 25302 A SA(5)S EA S} = v 24 s}t

M| MAC Alo] 24F= A" A7]E 7HA Az, 7719 ¢ 2 =(C-field) <}
17]2] R ER-field)E *33H= 9 2] SBl(octen 22 FAET C == 7t
S/ 19 2~ (SCelllndex) & -4 ¥ 31, SA o] S| &4 e & A A gt} C
e Zho]l 12 A A sl d SA QA AE 7hA] = s o] A sty = A
A AlSkaL, 002 A EH ajd SA Qe A5 7hA] = SA 9] v 2 A sty = A1 &
A gt

S v Ay sAl H 2 Efo] M (sCellDeactivationTimer) & 4] 8}aL,
Eltolw 7} vk e w e ¥l S-S v shein F A gk 7] gholw gho]
E} o] (sCellDeactivationTimer)2] 2+ 1 2~¥ *~(instance)ol] %]-& %, RRC
Alrrd ol s A dn. sA(E)ol F7hE w iz Ao o] F, 27|
SA(E)S H 24 3t o]t

W2 7 TTION A ZH2+e] A SA (&)l thste] ofiof &2 &4

Sk,
- ko] 52 TTI(AM B2 |9 n)oll A SAl-& 24 3tsh= 24 /M 24 MAC
Alo) a8 A8, whike Aa 7 Bho] ol ) Wahis TTICN B # <) nes
S

L= o)yl SAl S B shetar, e Sl e Brol &
VA ZA e, o] SA1-g 24 3} 8l ta= A2 dhibo] S Aol A
SRS(Sounding Reference Signal) 71 %+, SA-S- 9] ¢+ CQI(Channel Quality
Indicator)/PMI(Precoding Matrix Indicator)/RI(Rank Indication)/PTI(Precoding Type
Indicator) B.31, S Aol 4] PDCCH .U %, SAS ¢]3F PDCCH XU & 7}
e dut s B2 g3k AL vl dich

- thdo] 54 TTI(A B # Q) nyoll A s v &4 shah= &4/ 24 MAC

Aol @ AE FAEAAY B EA TTIA B9 <) n) @A 3tE sA 7 3 F

Rib

Bho] v 7} mhe B v, ke 8] 2l Eho] m ol 8 Wais TTICT B2 9] n4s Ed=
2 ol F)ol A sAS w4 shal L, @S sAle] Bhol v & Fukaln, o s}

¥ BE HARQ W ¥ & 8|2 Th(flush).

- 248l SA AFo] PDCCH7} /883 =1 7139 E (uplink grant) 3= 818k H =
% ¢l (downlink assignment)e A A| 8} AL}, = B4 3l SAlS A~ A& 3=
A A el PDCCHZF 270 3hl A& 918 &= =1 17 E (uplink grant) H2i=
53k = 5 %1 (downlink assignment)e A A| 84, W2 sl SA 2 A H
Eto] v & A Al 2 ghe

-SAlo] v &g 3, Tk SAL Aol A SRSE A ebA] ¢ar, SALS 9l et
CQIPMI/RI/PTIE H.a138}1%] ¢F o, §Al el A] UL-SCHE 7 431#] ghom,
S4l “goll Al PDCCHE .U E 51 #4] gki=t}.

B

W5 A A~ A3} (Random Access Procedure)
o] s}el| Al = LTE/LTE-A A| =8l o)l A A &-3F= W Al 2~ A 2} (random access

21
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[167]

[168]

[169]
[170]

[171]
[172]
[173]

[174]

[175]

[176]

[177]

[178]

procedure)®l] off 3f] &b E- o},

A NAl| 2 A xp= dhdo] VX o3} R A B 3
g o W] Y El] ARG E T o] A o] AX B e 2] Ao
st FUE Q"—:TO}—’ A28 AR S AT, Al 28 B 2 E ARG
7het W] AA 2 9% E-(random access preamble)2] 3]
S E L] g A}%Q% T 2ol #e HRE A=) Ay A~
2] Q1 o] Aol AEE = FH AU Mol i o) el )
O]E-ﬂ/\ﬂ__rvq,}* 0303 /61—9] (‘)_]Tj]/\/] ZH‘-Of’r_ E?GEE] Z,Z )\]q. I‘J—UEL,Q_ Eﬂ%‘
NAf| 2 L) P EY] HFom B Qo= AEeh Ay A~ 3
Agstar, 7] W Al T PES AT VA5 FFE A =
Elo]™ 4 H(TA: timing alignment) 4t-8 ¥ HA| A~ S-S T3 2 By
ol =M v g A TV 5 858 Aot

A o M|~ A 2= FDD(frequency division duplex) <} TDD(time division
duplex)oll A 3-F4 Q1 Axfolt), W M| 2 Axpi= A Aol o] F-ah,

7l 2] o] W H(CA: carrier aggregation)©] 47 ¥ 7 -9- A1 ¥ Al(serving cell)2]
R i s

WA, gl Ay A AAbE sk A RE v 2 4979

- giro] 71X =13k 2] RRC 912 (RRC Connection)©] §19], RRC ©}o] = el o A
Z 7] 4 (initial access)= 5~ Fi= 4 $-

RRC 12 A]-g7 A 2HRRC connection re-establishment procedure) &

s 45

[y =
[d
_riil‘

ol A= o w] ol A, e A(arge) AR X & ki 4
FEEEE FLEDREE R ES e K
RRCHA 39 F TG AL EV} 2 e

o

o>
W£M§Woﬂw
b 2
0, )
o B

non-synchronized) 3} &% A 2 A -5 djo| g 7} WA s} = 4 5
A e =, e A9 Al 7171 2] 24 YH(non-synchronized),
24 37] 9190 A8 H= A4 FHA) B A ke

@
[‘EL

o A, Abakel 1 & A4k g)o|E 7} WAl k= %
-RRC 14 8] 5, Eto]™ o =1l 2~ (timing advance) 7} 2 8 gt - 3}ol] A
kol 9] x| A X (positioning)= -3 5h= 4§
- 51 A4 A 3 (radio link failure) B &1 = @ B A 9 (handover failure) A &7+
$4 e pAeE A

3GPP Rel-1001 4 3= 7l 2] o] W& A Qb= 741 3 & Al 2=l A 5t
E4 A So], pA)el & 7Fs 3 TA(timing advance) %k <=2 Al
FE O 7 A8t AS ey gk, vhilo] Mg & Ful o
3K, Tk Aol A A ol AR B AE 52 7 3K (propagation) 574 ]
hE el AEE T - oleh £E 54 Ae] 49 A e) A S B2
AW ] 2] £2] A A E 98l RRH(remote radio header)(Zr, 2] 3] B]), 3 & Al (femto

22
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[179]

[180]

cell) = 3] 52 Al(pico cell) & - 2 A(small cell) H= A7 T
7] A1 =(SeNB: secondary eNB)©| Al W ol 1] X] =] 3= /\lﬂoﬂ/q ke sh)e] Ae
el 71 A= (5, vl L5 7] A 5 (macro eNB)) I 412 Gl ahal, vhE A T8
AR el 71 A =3 FAlE Fash= 45 S el A= vE Aa A A
545 7HAA 2 ¢ Ak o] A1, S TA FS S dedd g5 oR
A g5k WA 0B Aol AT H A WSS AT A B4 AE A
AEE = A4FE I ANTY F7lo AAe G3FE 71E 7 Ak wekA], H429
Aol WiE CA S A 579 TAE 7HA &= Blo] upgz 3 4= 9l o,
3GPP Rel-119 4= U}5 TA(multiple TA)E | ¥15}7] 915te] 54 A 7135
G2 TAS Sy 4 o r sz 41 arel it o] & TA Z135(TAG: TA
group)©] 2} 3t TAG= 3t} o] 4o AE& ¥33 = 9l ow, TAG W] 34
su} ol 4te] Aol B TAZ 5402 489 5 k. 0|2l 3 th TAS
A1 sh7] flske], MAC TA W& Alo] 8 Ax(element)s= 2 B] E ] TAG
AEAHTAGID)9F 6 B =] TA 88 == A )

Aelo] Wto] 44 ¥l whre palnh eluo] oA A e A a2 3

sraabis A9 7L AR A oK AAE e B palo] £t
TAG(Z:, pTAG: primary TAG)2] 749, 71 &3} U3 pA S 7o =2
HAQ W=, S o pAlof HbE = Ay XA ARE E ZéﬂﬂTAngAG
W & A(E)el 483 4= A} vhd, sAl 27 A B = TAG(S, sTAG:
secondary TAG)®] 7 -5-, sSTAG W] 54 SA& 7T &8 A4 Y= TA« &
STAG T £ A(H)el 488 5 2.ow, of 1 TAk: 7|15 3 AN H A
oA 2= Aol o3 G55 4 Aok FAH 0T, TAG WA S
RACH(Random Access Channel) A1 @ & A A &) 51, 71 4] =& TAE A4 35}7]
Qsbel SAA RACH A4 878t 2, 7143 pAlo] A A%
PDCCH 2.t ]l o8 A& “Jll A RACH HE2 /WA A1t S4 S 2] o
et &5 HIAIA] = RA-RNTIE AHS 8t PAS S8 A5t T 9l
NA 225 AFH o2 3] AL 7|02 AR EE TAE 31T sTAG W ZE
AE)el A8 5 At} o) of tho], Ay AA| 2 A= SAlo| M 5 g SA o]
223 sTAGS] EFo] ™ 4 & (timing alignment)S & 53}17] $]38lo] SAo| L%
e 4 o)

LTE/LTE-A /\] o A= Ay N A 2 5% 2] ) E-(random access preamble,
RACH preamble)s A &l 5}i= # g ol A, 54 3F 3 etel| A digko] Qlo] =&
shupo] szl 52 A Elste] ARE-Sh= A A 7] HE ] o)A 2~ A 2} (contention
based random access procedure) ¥} 7] A =-o] &4 vhiko] Al vk shetef = W]
MM 2~ 3 g] P52 A3 v A A 718 ) 9 A 2 A ZH(non-contention based
random access procedure)e 5.7 A gk, o vE, H] A 71HE g oA~
Ax=, s Adeew 34, 714 =9 didol o8 Q%= 49, ¢ A
27 (positioning) B/H1= sTAGS 9] ¢ Elo] ™ o] =wl 2~ A H ol g5t A=

0{1

N
Y
i
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S olT AR oAz AL S Foll kA9l A /s a2 Aol

[181]

[182]

[183]
[184]

[185]

[186]

[187]
[188]

tﬂ-l\g A 1;}

$HH, el o] :==(RN: relay node) H=3+ 74 A 7|0k dHE] o Aj A A x}e} v] A A)
HE W e A2 AApE 5 A s dyo] =57 Ay A~ dAE
gyt wj], 71 A H ol 4] RN A B3 & 9] -4 (configuration)<-

@A 21 (suspend). =7, ©]3= UA A Q2 RN A B Z Y 74 & 9|78+
Ao oulaiet o) F, AF AR A A2 A7k R 5= A o)A RN
A B Q] A o] A7) E T

< o] A8 = A SR A "o A A 7]HE ] oA A
422 4] A% ol

(1) Al1 WAl A (Msg 1, message 1)

WA, Sk Al 28l A B (system information) H= 3 = @ B ™ & (handover
command)S E-8l A Al E WG A2 5o 3 A 9] Z(randomly)
shube] e M A2 32 2] & (random access preamble, RACH preamble)s
Aelstar, A7) Wy AA 2~ T B8 A $3 4= 9= PRACH(physical RACH)

Ny N f
r r
-

|

lﬂ

ﬂll

2 & A Este] A g

W] A 2~ 2] 52 RACH A% Aol A 6B EZ A &5 a1, 68| E=
RACH #4383 @+ih-8 2 H 37| 9]t Hl E 2] 9J o] 2'*H &} (radom identity)<},
F7F 4RE YeRd 7] f g 18| E(el & , A3 HA A (Msg 3)8] Z171&

A AHE T H ok

SRR E Ay AA A ZYQPES TR 7] A5 2]l
RA-RNTIE & 53t} iy A4 2 el 8ol 714-%¥ PRACH
RA-RNTI= °HDP D}ulo] 7(45:6} =) é =}
e} A 7g T

(2) Al2 WAl A (Msg 2, message 2)

N A =& AL A A] o] e qlaS B Al A &5 3 RA-RNTI=
A Al(address) ¥ 1= 5 A 2~ -§H(random access response)= THHE M 4-gHl
W] A2~ SHol= WY AA 2 2P E 722 H AH(RA preamble
index/identifier), & &F & = S 2118 &4 2= A H A 52 (UL grant), 9 A
Al 218 ZHTC-RNTIL: Temporary C-RNTI) “12] 31 A| {F & 7] 4H(TAC: time
alignment command) & ©| 334 5 U th TACE 7] A5 o] @hdol 7] AaFe =1

A1t 78 E (time alignment) FA8}7] 98l Boul= AlZF 5 7] 4hS A Al 8h=
ARolth, & A7) AZEF7] gk o] &8to], A A HE BolW S
78A gt} whdo] Al E 7] & 78418, Al {F 5 7] BFo] W (time alignment
timer)& 7| A] = A Al 2FEHC), UL granti= S8 2715 WA A (A3

AL &) O] Frol] ARG 1= A 2 A @ 3 TPC(transmit power
command)E ¥ &3t} TPC= 27|E % ¥l PUSCHE 98 A% 9h9] 2] 27

]_O Lq.

1

Lo mlm
i
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[189]  web& Wy AA A 2 as AAE Foll, 7] A w0l Al 8] R L=

[190]

[191]

[192]

[193]
[194]

L= = 1 =i 1o ]

Ao WS ol AAIE WY A2 S5 9 5-$-(random access response
window) Woll A zpAl 2] @ ol M) 2~ 8- %H(random access response)2] 5412

Al 531, PRACH®] o] & %= RA-RNTIE n}2=7) ¥l PDCCHE A&31a, A5
PDCCHel| 9|3}l A A| %= PDSCHE F215HA ®th. A9 A2~ S AR =
MAC PDU(MAC packet data unit)2] 2] 02 AE= 5= 9l o A7] MAC
PDUY PDSCHS £3 A9 4= 9t} PDCCHe &= 4}7] PDSCHE 541 3f of
sl @do] A W9} A7) PDSCHS 41 Al o] a4 1e] a1 Al ZF A 1,
12] 51 447] PDSCHO| A% & 2] 5 o] 3315 o] 9l= 3lo] upsghA et} <3k
upe} Zho], vk whido] zpAl o) Al A 4= = PDCCHS] &l A 33, 7]
PDCCHE] 4 R.Eo| e} PDSCHZE 5= dy] A~ S-S 43 418

A
T ATk

W A~ S A= 2 PES AEgh Aol Ay A~ S5
< o gtk Ay A 2~ S5
HAEG= Zg g Eo] AFE = vpA 2 A B Q)| A 371 ¢ A B Z# <)
o] o] AMH QO ZIRE A ZSHo] ra-ResponseWindowSize'9] 4 o] & 7171t}
5,98 T PES AFo] TRE B ZYJORRE 3749 AB TS
O FHE Gr iy dA A A5 ot WY A~ SHEES 721817] 93]
tf 7] gt} e A 2~ A H (system information) e 53l WY A2 9
A}o] Z(‘ra-ResponseWindowsize') T2}V E] 41 58 4= 9lom, ] dA A~
AL Apo] 3= 2-E] 10 Abo] o] glo s A= 5= 3l

GhS 7 A Sl AEe Y Ay A A T E
I PE AR EAE TR = WY M s S AT Ao
W] A 2~ S BUEE S A g ghAE, iy A A S A9t
Tad 7AWy AAM 2= S WA A E AR sk, 71 A 5

=

A% E A A2 T PE FAG WY 42 =

i
B=)
offl
ne,
<
=
jan
1%
2

[e)
SRR A A S FAEA

7HA) = w o4 22 S
Fale Asjelrhal 5 E 1, o) F e T g AR S S 5 An
A4 vk o] AT oAl SEel A W oAl el i TR

(3) A3 W Al A (Msg 3, message 3)
o] Aol Al Fa gk Wy A2 FHE FAE Aol =, 2] i
A2 Sobol TR ABEE 77 AR =, W

-

TC-RNTIE A3t} 8k UL grantE o] &3], @i o] B
= A AR HolHE VA5 o' AEst), v
RRC 7| Zoll A A4 ¥]o] CCCHE £3 A9 ¥ RRCAZ &
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[195]

[196]

[197]
[198]

[199]

F3te o] AEE = 9o, RRC A2 A dxbe] 49 RRC A=l A

A A Eo] CCCHE %3] 425 RRC 92 A2 23 o] A3 WA Aol E3}y] o]
a4 9r) a3 NAS A& 2.3 WA A& 283 5% 9},

xﬂ WAl X = whibe] 2 E 2} 7F EghE o] of gt A A d Al A A

Wi
—‘_'UJ

N3z 714 T A oWl & dhkEo] 7] A Al ARpE FsEA
F gl Aol S5 A 5] faiAlE B Ao 5]

2 oo
iy
9 mf'
él

AT = R O R = S 7EA Ay o] A% A A A

7] G A 2 A zp o) el o)) s Aol A e vk

}(C RNTI)E 7HA AL AATHA, @S 4371 UL grantol] o) &-3h=
ol Aprlel A AEAE A Eehn dhol, vhef Wiy
2 A AEAE o A Egivhd, w2 2Ll 9
Hell & &9, S-TMSI EE‘: 21 2] Zk(random number))E 3 §}5} ]
L Mﬂ o] A A8 A= C-RNTIR. T Z . UL-SCH 2]

T 54 ’“EL””%% o] Abg¥ T} bk, whio] o} % C-RNTIZ
o, 2 C-RNTICN 7]REeE 4= glom Al
18F TC-RNTIZ} A& ¥}, @22 A7) UL grantol] o] -&-8F5=

, == & 45 93 e} o] ¥ (contention resolution timer) S

ut
o M2
1o
>,
1%
by
i

Ko o

d
5
o

o o o
>
N

™ ot o r]

>,
(TR
N
o b 2
r>«

oA

)
2
é

2

1 P L R 12 o o of

ofl oby ofy Ho

7‘
on, MF

.

olo 2
e
l'ﬂr

J

P
ol M

_>]4_4

o

r

[}
=
v
==

=
°
o,
0
oy 2
Q‘L
2
Iy
e

M=

(4) Al4 W Al A (Msg 4, message 4)

7N A =& bR e A3 WA S F8) sl d dhde] CR NTI%— GA18 7
=218 C-RNTIE o] &5}1o] vhibol 7] A4 v A 2] & 7 4-akc}, 4k, ng;yra

;<ﬂ3 Uﬂ l FE— =& A7) a1f- 2 EAHE, S-TMSI HE 3= 9 9] Zh(random number)) S
=) %HE* MA| 2~ S 5ol A dll o kol 7] SF3F TC-RNTIE ©] -85}
Xﬂ4 i /\Wg ol Al W43}, o] 714, A4 WAl A 3= C-RNTIE X33}
_"

RRC 12 44 “ﬂ Al A(RRC connection setup)”} 3l &2 = 9}
=], oM A 2~ ol 3E3H UL grantE 53l #1412 Ntﬂ]}g‘ EE"%}@
HE A5 ol %, 55 28 Adl 71 A=9 AN & 7|vhd. &,
A5 21817 9138 PDCCHS] 41-& Al &gt} 2 7] PDCCHE Jﬁ}
o) M i 5 7hA] Wb o] E A gt} hol| A 133k vl gho] Ahy] U
grante]] o -§-3to] A5 A3 HA| 17P ApAl o] 218 217} C-RNTIR] 7;;‘% X}*bl
C-RNTIE ©]-&3}o] PDCCHE] T41-& A/ %3}a1, 7] A2 7F a1f- A 82K,
S-TMSI 3= 9 2] #k(random number))S! 74 9-of i=, WG A A2 S of E5h%
TC-RNTIE ©]-&3}o] PDCCHO FA1-& Al &gt} 71 2, 2 xpo] 7 -5-, qhef 47|
& 34 etol W7t vk ¥ 7] el AF4l9] C-RNTIE &3l PDCCH~ SR ls
Ao, G AAA o2 gy M~ AR e Qoo ddkslar, W
MM 2~ A5 Fagit), F219] A foll= AV T= i E E‘rOlﬂV Gl b
7ol TC-RNTIE -3l PDCCHE G413 T, 7] PDCCH7}F A Al 8=

E
=
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[200]
[201]

[202]

PDSCHo| A& 3s}i= o] & k1t qhek A7) o] el o] g A9l a1
Ntﬂx}ﬂ E“ﬂgcﬂ 01‘“/}‘33_, ke gt o 7 ] oA A d =}t
A E TR A4 WA A & F-8]
%U—J% C—RNTIE Q%o} , o1 %mﬂr Y| E 9] 3= C-RNTIE ©] &35}o] vt
E-79 v A] X (dedicated message)§ %
52 Y A 2o A F= AL
=

A A E F gl QoM TEo] Sz o] = VI EH o' W
NAl 2 Z | qiE o] =7F #8hshr] wit ot =, VA= e e Eel A B
Aol W A TP ES T = Y] Wik, e FE o] WY
Al ZE 55 ol deld e shE AEsiA AEsHA At o]

& Fol = ol didEe] A2 WY

e} A gk Fd A (PRACH AH)<

N 2 | PES A ete] AFaA ¥= 457 EAsHA R, 7] A e A =

Shibol whiko Al F = shbe] Wy oA A

o] & Q13l], 7] Ao W MA A Fo-& el Al

shufe] whdo] A1 A 07 o St} sHAIRE, A § vl o] &

ARl = Q17 wlEell, & ool it Eo] st iy A~ S

FAEA ¥, o) of] whe} whdabr} ZFzE g oA 2 Sl 24l of

AL A "t =, WY A 2 ol 23 &9l UL Grants

Olﬁokﬂ = ole] v Eo] AR tE tolHE A& FaAd el AEstH
= Al o] A SHA ®k o] of) uhel, A7) dlolH o] HEE B A ufdt

=

|

% Qla, @uEe] 9% wiz A% skelol uteh 53 kel vo|ewg
AAZONA A% 5 Ak T 9, E olde anEe B A4
o)1) 7140] 418 ek 7 a] del, 714 & A3 A

ol ) ALl o3 RS delFolof Bk %, 4] F A <] 4]

L= Ao et ARE A= o] 5 cﬂ@(contenﬂon resolution)&} d+t},

T A ol 7hA ol izl & VA S, = sl A

E} o] (contention resolution timer)E- ©]-§3}= WH I}, T} & $H7FA] Wb &
gk who] AEALE B Al Ag k= W ol vl dxpe A5, didol
W A2 2 Aol ojn] 3152 C-RNTIE 7HA i §li= A §-oll A5} 2,
olH|] C-RNTIE 7FA ik 9l+= vhib2 Ay A~ &gol] uhe} x4l 9] C-RNTIE
E3ket HlolH & 7 A o2 dFetal, & s 4 Bo|w E st 1 A
& A ol 7t R ¥ 7] Aell, 2H4 & C-RNTIe] & &l ] ]Q*PDCCH
AR 7F A EH G2 zpxl o] A Ao A gt dhdstar, dy M A
A o =2 mpx] A fo) v 2, vEeF S Ell A Blol w7 vk E 7] e,
2bx19] C-RNTICN ]3] A Al 5] 5= PDCCHE A% WA 23t 4 §-3=, AF2l o]
AN A Ao gittar dheksar, Y A 2 A S oA st A, A9

g o2 A A}MEE@# Atk FE Ak By F FAY A4 5 AT
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[203]

[204]
[205]
[206]

[207]

[208]

2 E 27} Q= A S0 AFEE T 2=, vhi g Alo] Al A E A7) 9l A4S Uy
ﬂHAOdﬂ*‘meMm%iﬂ@ﬂmqaﬂgnmniquﬁ
A H ZHS-TMSI %= 3= random number) & E 318l A E35ha1, G2 55 &4
ghol v & ZEAITh F5 2 ol vt vrRE ] Aol Aol A9l AuAs
Sz 8}k ) o] B] 7} DL- SCH?._ 4w Ao dhhe aly ol A 11 o)
AFdtta deksi}, vhHo) | 5 4 elol | 7F vk E V] Ao, Apale] A9
LS E 53 E|o) B & DL-SCHE A4 W] bz 4 9ol i, vhr2 wly
Al 2 shAg o] A el Fvtar sk Al ¥ = Aol
A, H A 71k ol & 2ol A 2] 2 8ol mAld F A Tt

Aol HA 7 D] Al WA A HAE D A2 A A AEREo = Qo] F] &
Azt FREA A ORk, Al WA A 24 ghdo] 71X e 9l ol A 4
2 AEE HAEsH] Aol G VA o2 oS e ES
shadbA ¥, o] sk Qo)A & L] AN E-S ]A] ol A1 HA A ZA
{%ﬂlﬂﬂ%2i¥HﬁOQé%%%¢ﬂQQEW%A@#€ﬂﬂ
FTayA "t

o

Az olof gt} wheba Z; F4l Pev= A E 21 2 25 & 7HA oF gkt
o] % E-al Al ~Elo] Al RSI= 1 B A o) ufe} A F 7pA & T AT
A AR 5 9% 54 RS9 tlolE 525 9lal AHE-¥ = RS7F AT
AA= UE7F ot A= Ad BRE & 56t 1 54 0]
A or dEEojopstal, 54 A B QoA &5 H A HolHE
TAI8HA] 5= UERFL: ZL RSE FAlshar 4 = glojof dhrf. mdh o] = d=
SH T 54 & A= AR F 2= VA 5ol §EFEAE B o
3 gl azol A Buli= RSEA], UEE 3T RSE It an Ald 4%
e Qo webA] dHlo]lH E &3 5 oA ©t) o] RS+ Ho| B 7F A5 H] =

ﬂ%JM
f

¥o rff Mr
il

o
d
W
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[210]

[211]

[212]

[213]

[214]

[215]

‘_J,‘ 2 ;g__'c_yr = ‘Hé lF,HOﬂ Q]%}ZJEZ_SJEEU
W 5o 54 55 A3 s 3% 3& A Z(CRS: common RS)2} 54
= Jol8 H25 a8l AFE¥ = A8 32 A S (dedicated RS)7F

& 35 I 2 (demodulation) 2} # € =7 (channel
measurement)S ¢+ G RE A5 5= At} =, DRS= o H Hxg o2t
ol E] B0] & 7hx) 2402 o)

>
>
oo
)
2
o

=

wn»

rir
:>|4—_",
i
o2
T
o
By
)
=

A F(F, G2 CRSEHE] A d “EH-“—i 245} 31, CQI(Channel Quality
Indicator), PMI(Precoding Matrix Index) /% RI(Rank Indicator)2} -2 Al €
FAT A" AAAE 2 S, V1A R g =Wtk CRS«E A 54
71241 & (cell-specific RS)2FaL 5 g}, HEH ) 2 d A} el 4 B.(CSI: Channel State
Information) 2] ¥ =M 3} ¥k ¥l 2 A 55 CSI-RS#aL g9l g 4= o)

DRS+= PDSCH 9] tlo|g L2712 a5k 452 8 425E &3l A4
Sk Wk 49 452 E3ho] DRSS] £4] o] 2 2418 5 9o,
’%-&3k= PDSCH7} v ¥ 91 & w7t - &35tk DRSS @ 54 Z=x
Al & (UE-specific RS) B+ 52 ZF % 21 3 (DMRS: Demodulation RS)&}aL &t 4=

PR

B2 A 2o PG A B

[

R UH“JHL G R &Y Ay 5 AL A
G ol A shrto] A B ZH Y x Fahag G oA 1270 9] - REFuE vER
AT =, A ZE S (x3F) Aol A shuel A &5 S A HE 3 7 %] (normal CP:
normal Cyclic Prefix) 91 74-$- 147 2] OFDM 4! &-2] Z o] & 7}#] 31(% 9(a) 2]
79, B4 <=3+ A X (extended CP: extended Cyclic Prefix)2! 74 -¢- 1271 2] OFDM
AEe] Aol E 7HIT (= 9b) 2] 7). AH &5 Al 0,1, 2 R 3o R

1A€A 2 /\E(RES)S ZFZF obeu} 2 E el A~ o, 1, 2" E '3'9] CRS 9]
AAXE oqushy, D'E 7] A E A 8 4E2 DRSS A& ov] gt

o] s} CRS®l| &t = t] AIsHA 7] 8hd, CRS«= =] 4] stelve] A&
F78t7] A8l AFEE A, A dlo] 91X 8 BE dide] FEA 0w aE 5
D= FE AT EZM AA Fapa ol P =, ©] CRST cell-specific $F

Al2d =, Fofel sl A wf ArB sz lnict ﬂilﬂﬂ}. 3 CRS= A Y
FA ABECSD) R HolH Bx5 98 o8 5 3

CRS= A S A =0l A <] Fe| L} nj el w}a} theFst Il o ' ol H
3GPP LTE A = 8l(| & 50, | =-8)ol| A= 7| X =1 2] A% <telL} 7l 5o
ek H ol 470 9] ety £ Eo) 3 RS7F ASHT) e A A5 4 =&
@ o] FAl QPEIY, 271 9] F41 QFE|V R 471 9] F4 QFE| 9} 3o 3 F 9
Qe L} M -8 7HAt). ol & Fof 7| A 59 F41 teye] A 57 F A Y A5

0%
rlo
> s
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[216]

[217]

[218]

[219]

[220]

[221]

[222]

[223]

0 2 1 QFe Y 32 Eof tf & CRS7F A& %) az, v 7)1 4 9-0~3 1 QFE L
FEof gk CRS7} Z2H2; AFH Tt 7145 ¢f 541 FElU7F 471 7 9- ¢ RB
o A 2] CRS & -& & 99} 7},

1A Tro] @kl o] FAl e UE AREEhE A, @l Y X EE 9 Hx
Az 7F a D €},

Z1A]) =0l 27 9] Al el V& AF8-8h= A 9, 2701 9] F4) o]'EﬂUr =

2 215 7= A3 th53HTDM: Time Division Multiplexing) 2 /%= TJ}fF
3 t}5 3HFDM Frequency Division Multiplexing) "2} -2 o] 83} o w| & ¥t}
Z, 2709 St R EE 93 Fx AT = Ao EE Y] e HE o8 AZE
A /= AR THE F ok 2pelo] T

A7t 714 =70 471 9] 41 Qb UE AF&-b= 7 5, 471 9] 541 QFHv
FEEEZ 9% 2 A5 = TDM /5= FDM W2 & o] &-3to njj A€t}
st A 2159 A S(dihel o3t A Ad AR = gde] $41
SHE U A &5, 541 tholHATE], # 32 ¥ 7t th5 3 (closed-loop spatial
multiplexing), 7} % 53 &7} thZ &} (open-loop spatial multiplexing) B+ U5
AFEAF-TE 159 obE Y (Multi-User MIMO) &} -8 A 4 Hl2] 8- 0] &3} 9]
A5 HolEH & Hx817] 9] AREE 5= 3l

bz A= eI A ¥ = A5 JZ\—’\Eﬂ'EﬂJ] v 2 ERETH
76-1_/_’-5__51 Lq1 /\]—7] J- 2= JE-—— Jﬂ—l /\]E_/} J,HEJ oﬂ ]I:I—ﬂ_ E—iXJE] Z]»%_ eAE
Aol A, o2 etely TEE 9] SAHE A 24252 9149
A A F=v)h 5, 42 HE QHEY Aol 9] 157: Ao = MEHA A Fev

o] &} DRSel thsto] & ©] At 7155, DRS= H o B & 25}
Asto] ALEET U5 A=Y QY A Fol A S Y] @i 918 ALE =
A8 - Z 3 (precoding) 7HE A= @do] FE AT E FAISH S W 72 4
QHe|Lfoll A A EH W 2D 7 AjtE] o] -&sh= AdS F438H7] st
W73 glo] ARgH T

3GPP LTE A = 8l(el & 50, e =-8)2 A= 47 9] AE ey
A 3kar, 2= 1 Y 3 7 (beamforming)S- 9]¢ DRS7F o Ht), =1 1 XS
_?,]6} DRS*= EE%} O]—Eﬂ]% L E O] T:‘ﬂ/\ 55 _?48} ;@{5 ﬁi% L/].El_lﬂi]q_

LTE A 2=819] 13} 2 ¥l & B o] LTE-A Al Z=5loll A 7] A= ¢] 8} e o A=
Hf 8719 FAl FHIYUE AT 7 A5 vl E o] of ghr}. uhehA FH o
870 &4l QbE|Ltel] th &k RS A Al ¥ ofof &t} LTE Al =8l A 3} aF & =1
RS+ H o] 4719 <tev; 2 Eo] o) &t RSRF A 2 ¥ o] Qo3 LTE-A

Al Z=glo| A 7] A o] 470 o) H o 87 9] ahaF "W 4 qtEl v E THA

o] & QHeY} L Eof thdk RS7} 714 0 = 4 o] | 51 T A}l = of of gk}, -‘JW
870l &4l Qtel| L} E Eo] th g RS+ flol A A8 e AE 548 913 RS&}
tolg 25 A% RS F 7FA 7} B v Akl ¥ of of g,

LTE-A A =815 221 Fhell Qloj A S5 a1 ALg 5 &hits= 6b9l

"lr

lr

AQ
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[224]

[225]

[226]

[227]

[228]

[229]

% %4 (backward compatibility), < LTE ©@'&©] LTE-A A| 22§l o]l A &2 o} 5 -
glo] & &2l oF 3far, A| 2~ 8l Hgk o] & x| Y 8l of gtrh= Alo|th RS A&

T A Bbs w, LTEA A A2 ¥] o] 1= CRS7} A & o =2 wjf A=
vttt S = A -F ok el A F7EA o2 Aol 870 9] &4l SHEIY
¥ Eo) 3t RSV} F7HH o2 A o] ¥ o]of dhu}. LTE-A A 2 Elo]| A 7] LTES]
CRS®} -2 W2l o2 o 87 9] 441 ¢telvfel o)t RS T & & vl A B

e dute) A ) Gol] F718HA B W RS L S =7F XX Al A X Al

upebA] LTE-A Al =8l of| Al A 2 0] ] 2RI %] &= RS A 7 7HA &/ 2
U7 = =], MCS, PMI 59 A8 918 Ald 4 -4 2] RS (CSI-RS:
Channel State Information-RS, Channel State Indication-RS 5)%} 87] 2] # %

SHelY 2 A %5 = dlol 8 H%£E 93 RS(DM-RS: Data Demodulation-RS)©] T},

A A B4 o] CSI-RSE 712 CRS7F A E =4, 3= o8] 5o =4 59
A1 Ao dlolE H2E 8l AFS¥ = A 2 Ad 54 959 548
A& A YAl E = 5ol Qth &£ o] 3= on T2 4 59
Ao R ALgE 55 gt CSI-RS7F A Y Aol e ARE 9=
L0 mNk S e CRSeF e v A E Ty Qlvitt HEw A ghol ke
CSI-RSS] LW =5 Fo]7] 913te] CSI-RST= AL 5 JellA 7td 4 o=
EI 3R A=

tlolg H2E el sl d A -F3k o Foll A 2AE% © UEN
718 4] (dedicated) . % DM-RS7} A& ¥t} =5, 574 UES] DM-RS+= a3 UE7}t
2AEY ¥ G, F dolE E 541 Wbz A7k J ok AL E =
Zlo| o,

LTE-A Al =8l o] A eNB+= X QEEI L} 32 Eof] o §F CSI-RSE 753l oF gt}
A 874 2] A1 ctely} £ Eo] tf e CSI-RSE v A B Z g gnir} AE3h=
AL eHE =7 YFE & glo] glom g CSI-RSE v A B g elnic}

AEE) A oL Al Sl A (FE A o2 HFHooF 11 LI EE Y 5 ATt
=, CSI-RS+= &F A B 2] o] A vl o] 715 7| aL F7]1 4 o5 55 7
54 A% g oz dE9 4 ) o] w] CSI-RS7F A S5 = 7|y &
eNB7} A S 4 )

CSI-RSE =437 Y el A UE BF=A] 2palo] 2231 Al o] 7z}l CSI-RS
QHE U 2 E o] o gk CSI-RSS] A F A B Z# ¢ e~ dF AB ¢
Well A CSI-RS AH! 8 4~(RE) Al ZF-F29h5= 914], 14 5
gk GRE ka1 glojof gt

LTE-A A| =&l ¢]] eNB+= CSI-RSE H off 87 ¢] SFH|v} EEo thajA] 242}

A gafof 3hc}, A 2 & oeu} EE Q] CSI-RS A58 98] A& =AY
X =2 2] 3l (orthogonal) 3l oF §+t}, $F eNB7F A 2 T} Qe U 3L Eof T gF
CSI-RSE A48 uj| Zhz}he] obeu} E Eof th 3k CSI-RSE A & U} E REC]
W33k 0 24 FDM/TDMW 2] 0 & o] & 2912 orthogonalstA] & 5= 9}

By o6
0
221
=
w2
>
P>
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T A= & QHEIY L E th$F CSI-RSE A1 = orthogonal $F <=0

[230]

[231]

[232]

[233]

WP A 7]:= COMH 2] o 2 243t 4= 9l

CSI-RS¢l| #3F JHE eNB7} #17] Al UEo Al &2l& ], A Z} <ten}
SEE t) g CSI-RS7F vl 8 ¥ i= Al Z-F0h4ol T &t H 15 &de] H of g},
TA A&, CSIRS7F A E ¥ = A H 2] ME S, 1= CSIRS7F 55 =
71, CSI-RS7F A 5= M B 22 Q) L AlolH, 54 QHE|Lh2] CSI-RS REZF
%<6 ¥ = OFDM A & W3, 53k {HA (spacing), 3= Fol 4 2] RES] Q Al
EE S ZE g 5ol 9l

CSI-RS3= 170, 270, 470 3= 87 o] <telvt X EE -3l A&t o7,
A5 = oY £ E = 242 p=15, p=15,16, p=15,...,18, p=15,...,22°]| t},
CSI-RS3= A B 7 2] o] 7+4 Af=15kHzol thafl A2 A ol = 5= gl

KIN(A71A, k= A &5 ] kg Qe o) a1, 1= &3 U] OFDM A &
ANel A~ E Yebilch) 2 n s 22 ol ¥4 = ¥ 59 & CSI-RS
4 A (configuration)®l] w2} A7 ¥},

¥ 32 AdkCPol A CSI-RS T-A & Z3HE (k' 1)9] W& o A] gt}

I=

32
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[234]

[235]

31

PCT/KR2016/001177

[3£3]
CSI reference | Number of CSI reference signals configured
signal 1 or 2 4 8
configuration | (&./) | n,mod2 | (k'./) | nymod2 | (k./) | n mod2

0 (9,5) 0 (9,5) 0 (9,5) 0
1 (11,2) 1 (11, 2) 1 (11, 2) 1
2 (9,2) 1 (9,2) 1 (9,2) 1

o 3 (7,2) 1 (7,2) 1 (7,2) 1

g 4 (9,5) 1 (9,5) 1 (9,5) 1

© 5 (8,5) 0 (8,5) 0

- 6 (10, 2) 1 (10,2) 1

>, 7 (8,2) 1 (8,2) 1

I 3 (6,2) 1 (6,2) 1

© 9 (8,5) 1 (8,5) 1

e

@] 14

2 12 (5,2) 1

- 13 (4,2) 1

o 14 (3,2) 1

g 15 (2,2) 1

H 16 (1,2) 1
17 (0,2) 1
18 (3,5) 1
19 (2,5) 1

™~ 20 (11, 1) 1 (11, 1) 1 (11, 1) 1

o 21 (9,1) 1 (9,1) 1 (9,1) 1

N 22 (7,1) 1 (7,1) 1 (7,1) 1

+ 23 (10, 1) 1 (10, 1) 1

y 24 (8,1) 1 (8,1) 1

o0 25 (6,1) 1 (6,1) 1

S g 26 (5,1) 1

In 27 (4,1) 1

w 28 (3,1) 1

g 29 (2,1) 1

« 30 (1,1) 1

F 31 (0,1) 1

4% 34 CPoll A CSI-RS -4 & 2 g (k1<) ulH-& o A] &kl

33
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[236] [3F4]
CSI reference | Number of CSI reference signals configured
signal 1 or 2 4 8
configuration
(.1 | nymod2 | (k'.1) | n,mod2 (k.1 | n,mod2
0 (11,4) 0 (11,4) 0 (11,4) 0
o 1 (9,4) 0 (9,4) 0 (9,4) 0
E 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
! 5 (3,4) 0 (3,4) 0
% 6 (4,4) 1 (4,4) 1
o 7 (3,4) 1 (3,4) 1
=] 8 (8,4) 0
s 9 (6,4) 0
c 10 (2,4) 0
o 11 (0,4) 0
° 12 (7,4) 1
% 13 (6,4) 1
E 14 (1,4) 1
15 (0,4) 1
o 16 (11,1) 1 (11,1) 1 (11,1) 1
© 17 (10,1) 1 (10,1) 1 (10, 1) 1
% 18 (9,1) 1 (9,1) 1 (9,1) 1
i) 19 (5,1) 1 (5,1) 1
8 20 (4,1) 1 (4, 1) 1
3> 21 (3,1) 1 (3, 1) 1
L -
S
a o 22 (8,1) 1
- 23 (7,1) 1
° 24 (6,1) 1
% 25 (2,1) 1
ﬁ 26 (1,1) 1
27 (0,1) 1

[237]

[238]

[239]

[240]

[241]

F 32 ¥ 45 FxHH, CSI-RSE A Foll 9o A, o] F Wl E9] A (HetNet:
heterogeneous network) $H7d 2 EgHsto] HE] Al 87 o A AZE ZH4(ICT:
inter-cell interference)< = ©| 7] ¥135te] H o 3271 (LW CP 4 9 H+= H T
2871 (& CP 4 -9-) 9] A & t}& -4 (configuration)©] A 2] ¥ T}

CSI-RS 742 A Wl o] gre| v} 2 E o] 7= H CPell whe} A & th=w, 15 &
AE A M2 02 s 7H 5 ol B3 CSIRS 7432 22E ) )
ute} FDD ¥ 91 7 TDD Z#| 9l o] 25 4 -&-38}= 7 9-9} TDD & ) ol 7t
A gotE A2 vH A 5 9

F 39 ¥ 45 7o s CSIRS Aol whek (k1) Hon_s7h g #]aL, 7
CSI-RS QFEI Y £ E7FCSI-RS A5l o]-&8k= AlZ-F3h5= 2kl o] AA H

510 & go] A8 < Q= Al B2 A =8l A CSIRS 1435
o A8k Erlo) .

52 10(a)i= 170 B3z 270 2] CSI-RS FHILF £ E 50l 9 8 CSI-RS A $-oll AH-E-

34
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[242]

[243]

[244]

[245]

[246]

[247]

[248]

[249]

7}5 3k 207FA] CSI-RS A4 && VERI Aol a1, & 10(b)= 471 2] CSI-RS SHE Y
FEEZ) o8] AFE 75 107FA4] CSI-RS A58 HEH Ao, & 10(0) =
871 2] CSI-RS ¢teu £ E S o8 CSI-RS A 4ol A& 7153k 57F4] CSI-RS
TAES HE Aol

o] &} 7o), Z} CSI-RS 1A ol whe} CSI-RS7F A 45 3= 4 21-4(Z, RE )]
AA

£ Aol tale] CSI-RS A4S Al 17] & 270 9] ¢tellv} R EZF A4 ¥,
% 10(a)°ll =A1¥ 207FA] CSI-RS T4 & 5 A% CSIRS 149l wh& F4d
A Aboll A CSI-RS7F A 4-F o}

7R 2, &4 Ao t)sle] CSI-RS A5-S 98l 4719 ¢ty £ E7}
A EE, = 10(b)oll =A1 ¥ 107F4] CSI-RS TA & 5 A4 ¥ CSI-RS 74 ]
w2 5 2p9l Aol A CSI-RS7F A E-® tf, g, 57 Alof o slo] CSI-RS
AEE 918l 8719 <tellv 2 E7ZF A EH, & 10(c)ll =AE 57FA] CSI-RS
TAE F A E CSI-RS FA o] & F21 2] Aol A CSI-RS7F A -t}

270 ¢] etelY EE H(F, (15,16}, {17,18}, {19,20}, {21,22HE Z}7}+2] ¢tel}
FEo] t& CSI-RSi= T3 FA4 219l o] CDME o] A4H ) ¢teL} £ E 15
2165 o E 59, otely £ E 15 2 160]) th3F ZF21 2] CSI-RS &4 Al &8
FTUs, AR OE A (A E £, A F X (walsh code) 7} 73l A A
TAg F A 2ol v H F o) ohelu L E 1590 th3F CSI-RS Q] H A4 A E-of =
[1, 1]0] wraf =] az, Qb EE 169]] thk CSI-RSE| 4 Al ol = [1-1]°]
ol A A g Al Ap el wlsg H T} o] = ¢HElLV X E (17,18}, {19,20},
(21,22} 5 wpzk7ER| o] T}

UETE A5 A&l Fald 225

RELE & g — =

il
%3t 2= qlt}. = obg|y} EE 159]) o 3t

N8l 2o st A ¥4,
2 5 292 CSI-RS ¢HeEl Y ¥ E
7t A& CSI-RS A o) W& 4 245 23t} o] & 591, CSI-RS 4
0] 79, 87 etelv} X E Frof] o gt -4 A2 470 QEEL} 32 E o T gt
T A 1 = 270 9 QtEl 2 E Frof] o g A Ah 1S B 2 3hek)
shufe] Aol A H4=2] CSI-RS -4 o] A& 4= lth. W-A| &2 = (NZP:
non-zero power) CSI-RS+= 07l H25= 17} CSI-RS -/ 7Fo] o] &5 a1, A =
71 ¥ (ZP: zero power) CSI-RS 07l ®o= o] 2] 7l 2] CSI-RS -4 o] o] &% &=
A
F9 ATl Q8 A ¥ = 16 v E 2] B EqIQ] Zp
CSI-RS(ZeroPowerCSI-RS)oI A 12 A ¥ 2 H|E &2 UE= 919 3% %
42] 47} 2] CSI-RS & (column)°ll 3 G &}i= REE A (9] Aol 23] A4
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[250]

[251]

[252]

[253]

[254]

[255]
[256]

[257]

[258]

[259]

NZP CSI-RSE 7H438h= RE9F T 5 %= 495 A o) A= HAF A5
714 gk}, 2 4k9] ¥]) E(MSB: Most Significant Bit)i= 7} $H-2 CSI-RS 1-4]
lefzol sjgatar, i E Well A 1 vhg-2] Bl E= oMt 2 th5-2] CSI-RS
T4 Qe 2o s 3t

CSI-RS*= 919 323 2 3 49) 4 (n_s mod 2)9] 71& 7H%3}
Z CSI-RS A B 22 ¢} 7A-& fhSehiz A Bz ol Ak gl

Z ¢} & B 2(TDD)9] 45, =98 B X #4), & 7] 421 &(SS), PBCH
L= SIB 1(SystemInformationBlockTypel) M Al A] A &3} 55 %] = A B2 2| ¢
= wlo] 7 wA Al AEe 9l AR BT Qe A CSI-RSE= A 55 A
&=t

L& QFEILF LE AHE S(S={15}, S={15,16}, S={17,18}, S={19,20} F=i=
S={21,22}) Wl £38fi= oW gk el L} EEl o § CSI-RS7F 41 %5 ¥ 3= RE+=
PDSCH 3= t& QHe L} £ E 2] CSI-RS A0l AF&¥ 4] &=t

CSI-RS HFoll A5 = Al 7T 9k A5 & dlo]§ Aol Abgd
1o P2 CSI-RS W & =7} S7h k=5 vl o] B A 2] Z(throughput)©] 7HA3}A]
Hu} o] & 12 8ke] CSI-RS= vl M B Z g e} 8] S5 -4 5 %] 4L,
taro] quzeglel s sz e AE FIvtn A E =S A E . o
45, ) A B2 Yt} CSI-RS7F A -] = 4 -9-0l) H] 54 CSI-RS A&
QB =7 @l shopd = gl

CSIRS 7 &= ¢l & Az 9] F=7](o] &), 'CSI A& V1'%
A1 2 3H(T_CSI-RS) 2 A HZ# Q] @ ZAA_CSI-RS)-> of &l I 57 e}

3 5 CSI-RS A/ B2 e 9] -4 & ol Al gt

oly
P‘L
o4
ot
W
ru1>
i

[3E5]
- i i i CSI-RS subframe
CSI-RS-SubframeConfig CSI-RS periodicity -
Legiors Testrs offset =CsIRS
CS1-RS (subframes) (subframes)
E— > ICSI—RS
5 - 14 10 ]CSI RS_5
15 — 34 20 ICS[*RS -15
35 - 74 40 IC‘S[—RS_35
75 - 154 80 [CS[7RS_75

35 FEsHA, CSI-RS A Bz 8 9] 1A (I_CSI-RS)°ll uhe} CSI-RS A&
F71(T_CSI-RS) 2 B g o] Q S A(A_CSI-RS)°| A A H T},

159 CSI-RS A B2 #H ¢ A4 ¢kA 'SubframeConfig' = X
'zeroTxPowerSubframeConfig' B = 5 o] = sy} 2 A A = 4= )t} CSI-RS
B 74 NZP CSI-RS 2 ZP CSI-RS¢l th3lo] 711 4] © & (separately)
AAE T AT

CSI-RSE ¥ 3}5l= A B

("

19 ol 84 122 WME gk,

rlo
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[260]

[261]

[262]

[263]

[264]
[265]
[266]
[267]
[268]
[269]

[270]

[271]

[272]

[273]
[274]

[275]

[276]

[/‘/\1 12]

(IOnf +Lns/2J_ACSI—RS)nlOd Tesiors =0

=812} 1204 T_CSI-RS+= CSI-RS A% 7], A_LCSI-RS= A B #§] @ 4
on_fiz Al2E 2 U, n_si= &% 9 E 9] g

ARl Ao thal A4 B= 9(transmlssmn mode 9)7} A4 ¥ UEQ] 7 $-, UE+=
shito] CSI-RS AH Al o] A7 o= vk AW Aol 8l A5 2=
10(transmission mode 10)°] A4 A ¥ UES] -, UE+= 3} Hi= 71 o]4)}2] CSI-RS
M A E) el AAE 5 3

7} CSI-RS AH 740 -& 918k ol o o] ghefn| g7t 9 AlF Al 1dd &
T3 A E

- AF R 100 A ¥ 49, CSI-RS A -4 2 E At

- CSI-RS X E 7|5~

- CSI-RS T4 (33 ¥ 3% 4 7=

- CSI-RS A B2 & 9] A (1_CSI-RS) (3£ 5 F2)

- A% BT 97 A E S, CST Y =S 93 A% 9 9)(P_C)

- A% 2= 100 A E A5, ZFCSI ZE A 20 T o] CST ¥ =S 9] 3
A% L (P_C). CSI 2 A 2~0] thsle] CSIA B8 A EE C_CSLO %
C_CSL17} /] Aol ol A4 =™, p_CE= CSI 2 A 29| Z} CSI
MBI AE HZ e,

- 91 9] W (pseudo-rnadom) A| H 2~ H-AY 7] 3} B (n_ID)

- A 22 100] A ¥ 749, QCL(QuasiCo-Located) EFY] B UE 714 & ¢ g+
QCL 2= & 2] '8 2}(qcl-Scramblingldentity-r11), CRS 2 E
7+& E (crs-PortsCount-r11), MBSFN A B 32 & 9] 44
2] 22 E (mbsfn-SubframeConfigList-r11) 3} 2} 1 & ¥ &-351= 439 7l
ub2b] E] ('qel-CRS-Info-r11")

UE7} =& 8 CSI ¥ =9 gho] [-8, 151 dB H 9l el k& 7Hd wl, P_Ci=
CSI-RS EPRE®]| t%F PDSCH EPRE2] H]& 2 7} ¥t} ¢] 7] 4, PDSCH EPRE:=
CRS EPRE®| ™3 PDSCH EPRE 2] B]£-0] p_A¢] A &-of & &3t}

}\1 Hl /\419] 501 3} /\1 H 3L Eﬂ o] oﬂ )\1 CSI- RSQ} PMCHO] 6‘]—7]-" 23 2] 5];(] o}};

T & B 2014 470 8] CRS *FElYF R E7F A E A5, UEE %_“9}
CP2] 5 [20-31] M E(3E 3 #=) = 2 CPel 49 [16-27] A E(3
Frz)oll £8h= CSI-RS 14 Qe =7 A A = 4] k=T

UEi= CSI-RS A4 -4 9] CSI-RS $HEIL} EE 7} A<l EH4k(delay spread),
53¢ g H(Doppler spread), 53 4] 32 E(Doppler shift), ¥ 3 ©] 5 (average
gain) 2 H 1 A ¢ (average delay)l] tsle] QCL #A| & 7Fthar 71 3t 4=
At

7% .= 10 71¥] 32 QCL BHY B7F A A ¥l UET CSI-RS AR -4 ol &l Eah+=

o
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[277]

[278]
[279]
[280]
[281]
[282]

[283]

[284]
[285]
[286]
[287]
[288]

[289]
[290]

[291]

[292]

QFEIL £ E 0-33 CSI-RS 2 A4 ol | &s)+= QEEl Y 32 E 15227 =351
g H(Doppler spread), =3 2] 41 3 E (Doppler shift)ol] tha}e] QCL #A 2t ar
78 4 2

A& B 100] A8 H UES] 49, AW Aol thate] sfrv} Bei= 71 o] 49
CSI-IM(Channel-State Information - Interference Measurement) A1 =41 o] A4 A =
T Aok

A AE AN 29H S 8 2 CSIHIM AFY A4S 98k ol of &
e e 7 A g2 5 Qo

-ZP CSI-RS 74 (3 % ¥ 4 Fx)

-ZP CSIRS Al B 32 ¢ 9] -4 (I_CSI-RS) (3% 5 #x)

CSI-IM AH9d 42 A A ¥l ZP CSI-RS AH9 14 5 o] = ghvte} 5 &fel.

AHl A o] = A B e ¢) W] CSI-IM AHD 7 PMCH7F S 4] o] A A 5] %)

O
5 1. .

AE 2= 197 A4 H UEY 49, AW Ao tfsto] UEE shte] ZP CSI-RS
A Al o) dAgE 4= Qi) A B= 100 DA EH UES] 49, A= Ao
tf3lo] UES= 8y} 3= 71 o] 49 ZP CSI-RS A Al o] A= 2= 9t}

A AF A1d Y-S E5) ZP CSI-RS A FAS 935 ol oF &
vpepal el 7F A= 5 ok

-ZP CSI-RS 74 &) ~E (F3 % % 4 3%

- 7P CSI-RS A B2 ¢ 9] A (I_CSI-RS) (3% 5 =)

AR A o] 5 A g A B | Qlel| A ZP CSI-RS9F PMCH7} & A ol A 74 ¥ A]

O)F1-
o -

O

Al 2 A (Cell Measurement)/Z A B. 31 (Measurement Report)

el o] (mobility) B2 918 ol e S = oH, dY Az, A
A ) T ot e oy W ES etk UEE A 54 (cell
measurement) 3+ A 3}E 7| A (- U E L )0l Bk},

3GPP LTE/LTE-A A| =8l A Al &4 22 XA S (CRS)= A1 FH o=
A B Z9) Welo,4,7, 11 WA OFDM A -8 S8 A5 a1, o] A 34 (cell
measurement) = 93l 7] 24 o2 AL ¥ =, Wb A Al(serving cell) 2}
o] -2 Al(neighbor cel) 27 717} 41 %] = CRSE o] -&3to], A A4S
Ty gt

Al Z A (cell measurement)-> AW Al @ o] - Alo] A5 A|7] S& F =41 A
] 25 A7) 5 SA8E 32 A S 54 A2 (RSRP: Reference signal
receive power), 4121 & 7+ 52 (RSSI: Received signal strength indicator),
HZ2A T 4415 (RSRQ: Reference signal received quality) 52] RRM(Radio
resource management) =74 3} A0l Alylo] ¥l £AS Aol gl WA

21 3l (radio link failure) 14+E 3 718k 4= 3)+= RLM(Radio Link Monitoring)

1

N

N
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=48 Estal= ol t)

[293] RSRP3= =4 9} o o Yo A CRS7} A4 5 3= RESQ] A= Fujjo A3
H3to|th RSRP 24 & 918, ¢telu} ZE 0ol & F3}i= CRS(RO)7F AHE-E 5=
AT HESH RSRP A4 2 A&, ety £ E 1)) 3 d st CRSR7F F7H=E

A G5 9l Tk RSRPE A4 s17] Yshe] UEC 93l o] &5]+= 54 T3

e 2 54 1ol A o] &3t REE S 47+ slld 54 A &% & (accuracy
requirements) 7} TF<5 ¥ 1= gHo| A UE7F 2793 5= At B=8H RE & A5
T8 AX(CPYE Al 9] g Al o] v =] 3 Ujo| A =41 gF of| U %] 2 - E]
AZE 7 AU

[294]  RSSI= 54 the] Well A et X E o] &l 3= RSE *35h= OFDM
AEEo A Y Al d(co-channel) 2] A1 Al(serving cell)Z} -A] 1]
Al (non-serving cell), 174 2D 2B 2] 714, @ 3 -(thermal noise) &S
sk dl | UEY 98] & ALEZRE 4XH F 4 A5 A3
Hyt o2 STt 4l Al Al el oste] RSRQ SA4 & 3 35H7] 918
EA MBI QlEo] XA ¥ = 45, RSSIE= A A B L) E o] B
OFDM A]Eoﬂ E»E;H 5;& = D}

[205]  RSRQi= NxRSRP/RSSIZE S U} o] 7] 4], N2 RSSI 54 th <] % 2] RB
NGE ofm| ghr}, mgh, 9] o] Ao Al #a F X9 542 5UgRBY
k] Eo] H :FLOHX] T )\1\

[296]  7IA =& 4 AT A] B (& E°], RRC 2 Al 74 (RRC Connection
Reconfiguration) ™| A A])-& éﬂ UE) Al 5 (measurement)2 913 44 AR E
A o= A

[297])  RRC A A4 WA A= 541 24 443
71 -8-(‘radioResourceConfigDedicated') 4 }. 2 A~(IE: Information Element) <}, <7
4 (‘measConfig) IEE E3}3Hc},

(298] 'measConfig' [Ei= UE] 9] &l =8 = o] o} 5}i= 54 & 543, 54
7 (measurement gap)®] -4 ERF o}u 2} Q1 E 2} 9} (intra-frequency) ©] 54,
Q1 E]-F= 3} (inter-frequency) ©]-5 4, Q1EI-RAT(inter-RAT) ©| 54 & 9 g+ A4
AR E Egsit)

[299] 53], 'measConfig' IEi= 7oA A A2 574 o)/ (measObject)] &] ~EE
U-EF = 'measObjectToRemoveList' 9} Al 2 0] 7 AY A4 E gl ~EE
Y- EF] 3= 'measObjectToAddModList' 7} 32 §H¥l T}, T &}, 'measObject ol = 521
7] <ol uw}hat 'MeasObjectCDMA2000', ' MeasObjctEUTRA', 'MeasObjectGERAN'
5ol £3H

[300] 'RadioResourceConfigDedicated' IEi= 541 W o] 2] (Radio Bearer)E
/¥ 7 /8] Al (setup/modify/release) 3} A 1}, MAC w| Q1 41 -8 W 7 5} A1, |t
A2 27| =% (SPS: Semi-Persistent Scheduling) A& ¥4 st 2 A&
=194 44 (dedicated physical configuration)% WA s7] Ashe] ARE-E T

39



38

WO 2016/126099 PCT/KR2016/001177
[301] 'RadioResourceConfigDedicated' IET= A1 4l 42 93 A7k 9o 54 24
A g+ 7 © (time domain measurement resource restriction pattern)% A Al Sh=
'measSubframePattern-Serv' & =5 ¥ ggtc}, LS UEe) o8 4= o] % A&
A Al 8F= 'measSubframeCellList' 2} o] %- A =45 3t A|7F 3o =4 24

[302]

[303]

[304]

[305]
[306]
[307]
[308]

[309]

[310]

A g+ 9 §1-2- | A] 3}+= 'measSubframePattern-Neigh'E- 3 g} g},
=4 xﬂ(}q Hl A 1 o]9- A ﬁ'&L)_ A AAE A G A 2L A B
7} & (time domain measurement resource restriction pattern)<> RSRQ =7 <
Feetr] g T 29 & Aol sty MEZY RIS AAE 5= T
574 A4S el AAE AR P 574 A Al s e of sho] x| A[ €
A B Q] o] 2] A= RSRQ 4 o] 3 = A] &&=

o] ¢} o], UE(4l S 591, 3GPP Rel-10)= A1 A = 3% 9] 3 A B3 7 <]
9 ¥ (‘measSubframePattern-Serv') 2 o] Al 42 ¢ ¢k A B 3| <]
2} & (‘measSubframePattern-Neigh')ol] 2] &l 4474 ¥ +-Zkol| 4| 7/F RSRQ7}

2755 oo} 3},
t}ek, RSRP= o] 2] &+ 3 & ] A o] A oFx] o] 9 A EA|q) Qe
2 -(accuracy requirement)Z 9] 3 A1 3= o] 2] & I B Yo 7k =4 ¥ = A o)

a4 sk,

SHe U ¥ E 7} QCl(quasi co-located)
QC/QCL(quasi co-located =2 quasi co-location)> U3} go] g ol = 4= qlt}.
T 708l ]belu £ E7FQC/QCL Aol ATHE-2 QC/QCL ¥ A vhar ah
shue] ety X EE 53 dd = A2 49 54 (large-scale propel’[y)O]
£ shpel eheli} EES Ba e 45 2E Sl Gnfen 4+ 2lrkar
o] 7EY S 4= ol o} V1A, V] 3 9 542 A1 BHk(Delay spread),
%5 Z4H(Doppler spread), 3+ # 3Z E(Frequency shift), 3 1 5741
9} 9] (Average received power), =41 BFO] W (Received Timing) 5 5t} o] 42

LS9 ‘ﬂr 3 o) 4 oE S5 ek F ] kel v ZE 7 QC/QCL #HA 9
ATHZ-E QC/QCL ] Y thar sH4, shte] eV 2 EE Faf A 4l H o]
Ay = Ade] FHe 54 (large-scale property)©] Th& spi}e] SteEY L EE
ol A Al o] Ay = A A d 2R A (infer)E 4 A thal whido|
7EA S = ATk o 7| AM, ] B3 542 A1 FHil(delay spread), S E
S+ H(Doppler spread), =3¢ 4] 32 E(Doppler shift), ¥ 37 ©| 5 (average gain) 2
4t A A (average delay) 5 3p1} o] A& E et}

Z, 5 719 eteu} EE S 0] QC/QCL Ao ATHE-S QC/QCL ¥ A th it
o atel obeu FERRE O LA Ay o] B Y EAlo] U x| &1}
Stelu} ZERRE ] A APl B9 543 2E-S o v RSt
AL EE= n5e] ghely X EE nelahd, A2 BE F F5e] RS7F AEEE
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[311]

[312]

[313]

[314]

[315]

[316]

[317]

[318]

oteu} X E S 0] QCL #HA ol o, 3 E579] ot} EEE"%HJ A
Aol FHY EAS UE S S ¢ty LEZRE O T4 Ade] 3
EAdoz giAE = & Aotk

o Ao A 9 QC/QCL #E Ao 5& 18314 &=t} =, QC/QCL
Md& A BelE Fol OME 5t =2 T"r*}fﬂ & g Ef &, QC/QCL
7].24 o] /\4 B]{g],}:_ o].Eﬂ TE 7]_01]1:_ ]_‘] =
AAH 7P 4= Qo= FE (o & B0, Y A4 X JE(transrmssmn
point)oll A &8}z PV ZE a1 vhibo] 7Sk 4= Qlths F) 2 = QC/QCL
M o7 A E 5 o, & g o] AP oo} T2 AL HFH o EE
FEFetth & g o M= A o] T 9 QC/QCL #d H o &S 8381
AF-§-gte),

71 QC/QCLE] 7 el whe}, ehh& H]-QC/QCL(Non-QC/QCL) oFel L}
of s A= sl Qtel vt LEEZRE 9 74 Al bl 5U g 371
EAL 78S gtk =, 0ol A5 dE2 ol 85 %

&7 (tracking), 797 QLA 4 B BAF A A Y F =&Y 4 59
3to] Zhzhel A ¥ H|-QC/QCL ¢ty X E H 2 S 40l X2 A&
T8yt of gt}
QC/QCLE 7F4 st 4= =
Exlo 2= g-& 2= olq_L 2

U

|

m %

¢ gf |
:\9 m\n

(o

>£1m041~

0

el U X EELT e A, S v
d3lol Ak

- A gk 2 wE Y gtol] tiste], gt o] shte] QL
FEZEE A A o gt A e -] ¢1-3Z 2 3} (power-delay profile), A 1
S 2 5 29 E g (Doppler spectrum), =352 A 34 A9 E thE
QHElLh EE 2 e o T Al o] ohak AY 2 A ALSE 91U W (Wiener
filter) 5ol FLsHA A& 5 Ut

- T I S E(shift) 2 A1 E Efo] Y of) T sl whidE
FE e AZE R Fatgr FU13 e 5, A e 5

el Bzo] 489 5 3t

-} A Aol tstel, @S o] o] ShEL} EE S thshe]
RSRP(Reference Signal Received Power) 7S 3 13 4~ It}

ol & 5o, o] stk A1 HlolE A {2 E 913 DMRS SHHIV X ET}
AR Aol CRS REEIVE 3 E 2 QC/QCL ¥ AT, @& 8l g DMRS <FE| L
EES 9 AW 24 A A409] CRS S} EE 28 243 T4 Ao
B 91 54 E(large-scale properties)s & U5k 4 -8-35Fo] DMRS 7| RF 5} 3k =
elolE] AW 52 A5 FAAZ 5 ol

ofuFehe, CRS= vl A H e 9 1) 5 A leje] A A A Ao i

E(densuy)?-_ Ha= H/\Elﬂk—_ PN EO] nE, JJ—HJH E/Hoﬂ 73tk
242 CRSZHE 1w oA 0z 5 0) 7hsa] uiol . v
DMRS= 54 A& % ¥l RBol e A= v 543814 A=, PL%L

o @l site] ehelu}
515 the e

rlo

[‘
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[319]

[320]
[321]
[322]

[323]

[324]

[325]

[326]

[327]

PRG(precoding resource block group) ©¢] 7} 7] ] = o] A &0l AF-8-3Fi= 3¢
) & (precoding matrix)7} ®1& 4= 9l o B &2 b A AIE = f5 A EL
Golg debd 5= qlo] thae] PRGE 271E 9 S 78'—?*5}3— Elas =
ol 23 DMRSE 41 A o] gl 54 548 0= AR Al A
A3}t A S 4= o) 3 CSI-RSE 71 A E 717 7~4 ms7F 2 5 1AL,
AL E5 T HAACEZJHUY XE G 1 AU QA9 U eSS 7HABR
CSIRSE 1} 7FA| &2 A A de] JH e E4 24807 A48 245 A
A3p7F S = A

=, QPElY £ E k2] QC/QCL 7MY & e EM) e st w1 s Al o9
Az AE A4, A A Bal sl 83 5 ol

A $+¥ RLM 2 RRM/CST 4]

{H &% (Interference coordination)®] g+ Wi . 22 4], &4 A (aggressor cell)©|
=9 A9 2% 32](transmission power)/ s 2 (activity) E = ©] = (] 714,
SSE A Foliz AL AR N L Y B EHE 5 U
A1 83T 7] 9] (silent subframe)(%=+=, ABS(almost blank subframe) 2. =2 <] % =
)= AHEskaL, 81 A A(victim cell)o] ©] & a1#] 8k} UEE A& 9 8z

Sl Al 7F 74 24 (scheduling3} = time domain inter-cell interference
coordmatlon)ol 7} 5t

o] A5, 8| A Al(victim cell) UEY] 7ol A= 1H4] 2l ¥ (interference level)©]
ABEZ e wela A WEe 5 )

ol 2] gk 3ol A 7} ME e glo A o] B} eet A P FUE Y (RLM:
radio link monitoring)©] Y} RSRP/RSRQ 52 A4 3= F4 A9 #2](RRM: radio
resource management) 22 =8 5} A 1} ¥ =1 4 -&-(link adaptation)< 9] 3l A
2N AFEl A B (CSI: channel state information) S =4 317] 98l A, 7]
FUHE/SEAL 29T SAS AU ARz AEER
A g of oF &t} 3GPP LTE léﬁé‘, o 3= of e 2 #o] Al RLM 3
RRM/CSI 542 A 2] gttt

UE+= Peell®] 3}k =1 -4 ¥ =1 52 (downlink link quality)< 74| 8} 7]
st A 54 2 A S (CRS)ON 7HEste] staFe o H 4 545 ZUH
S-S e A A P FE S FASAL, Peelld] st H A A HH FEHE
EUE " str] #ske] AR Q out R QUin®t FAH A E Hl Lk}

AAA Q_out 3t A 41 & =1 7F A =] Q) Al (reliably) 212 5= §li=
g g Aol w5, ol 3% 6ol A WAIE A% sHebw|E o) 7]5kste] PCFICH

o ] & 312 gk 7} 2] (hypothetical) PDCCH %2 10% &5 ol 2] & (BER: block
error rate)l] &l @t}

AAA Qint= shFE A T4 P F A0l Qoutoll A 9] stFH A FH H A
F4 B AASHA A E UA A E = wEE G o E] o, of el 3 70 A

N
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[328]

[329]

[330]

[331]

[332]

[333]

[334]

YAl E A gebu| g ol 7]ukale] PCFICH ©fl 8] 2 a2 3k 714k2] (hypothetical)
PDCCH % %-2] 2% BER®l &l &3t}

B AT AdE o] AlgkE RLMS 913 54 A B2 Q& AA1 S uf, 74
B FwAo] FYEHEH

RLM 5748 583171 /g AlgF =Rl 574 A Al s o] 9] A5
ofsl AgE uf, T3t F %= A4S 98] AgH Al A A Al e
jdo] RLM 54 & 3 35t7] 9 g 4 ] & Ao st AR EZH QS
A G, A g 8 - Alalo] A8-H

CRS #] % (assistance) 4 H.7} A &% = A5, CRS A A H7} Al&H s} ==
71 o) /el Aol A% QFe| v} 3 E(transmit antenna port)2] 7] =7F RLM©]
T u = Aol HE ey X E] Jfrel Aol u] ] 84 Abee] ke

.

2= o)
T AT

Rhof, @io] CRS Al BB Al ibA] @711 CRS A1 "o ¥l 7} A A 7t
71k & <tel frashA] e S, CRS$} ¥=-MBSFN(multicast broadcast single

frequency network) 4] B2 # ¢) o A A ¥ ABS®| F& dloll AlgF Zw <l
=4 Agho] A& = Ut

E 62 F717F A & A (out-of-sync)ol] ™ & PDCCH/PCFICH % 4
e B & of A] gH}

[3%6]
S=Al (Attribute) ZF (Value)
DCI ¥ 1A
2; g9 > 10 MHz
Aol oFDM AlE2] 4 3; 3 MHz < Ul9¥% < 10 MHz
4; Ul9¥ = 1.4 MHz
wWel ¥ (Aggregation 4; 9% = 1.4 Muz
level) (CCE) 8; Y¥E& > 3 MUz
PDCCH RE oYX o] M+ rs |4 dB; Pcellel] &3k crs W& 93l @
RE o] 1] X 2] ] eV} ¥ BT AME M= A
(Ratio of PDCCH RE energy |1 dB; Pcellol] 2sk crs AE L 93 27
to average RS RE energy) |FE% 47 <tHY} TE/ AL HE= A
PCFICH RE o)UY A o 3+ rs |4 dB; Pcellol 23t CcRrS AEL sl v
RE oA 9] ¥] SHelVF 2 E7F AMEH = 5
(Ratio of PCFICH RE energy |1l dB: Pcell®l] 2¢F crs A4S 38 27
to average RS RE energy) W= 47 QY M EV) AR HE= AL

¥ 7& %5717} 9= A (in-sync)©ll th & PDCCH/PCFICH A4 v}a}v] g &
of] Al &,
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[335] [3%7]
&4 (attribute) L (Vvalue)
pDCI MW 1c
2; ¥ > 10 MHz
o] oFDM A EH-9] 4= 3; 3 MHz < ¥ < 10 MHz
4; A = 1.4 MHz

[336]

[337]

[338]

[339]

[340]
[341]
[342]

[343]

[344]

W G (aggregation
level) (CCE)
PDCCH RE 9l A| ¢} H+ RS RE 0 ds; pcellol 29k crs AF L 93] @A
o« 7+ B]& QLElY LEZ} AN &= 7§
(Ratio of PDCCH RE energy | -3 dB; Pcell®l &gt CRrS ﬂ%g ek
to average RS RE enerqgy) 27 = 47 SHEV T ES AFRHE AG

PCFICH RE o)A 1] W3t rs |4 dB; Pcelldl 2¢+ CRs Xd_tg Sl T?,r%
RE o1 A ¢] H] QL ZET} AFRY = H
(Ratio of PCFICH RE energy |1 dB; Pcell®l 2|¢t CRS 1%% L8l 27

to average RS RE energy) |HE¥x 47 otEv} T EJ} AR Y= 2%
Pcellol] T gt 3}aFsd =1 -4 & 21 22 UE o8] A9 AlS ol &717F 24
-2 4 Ell (out-of-sync status)/-& 7] 7} 2= AL Ell (in-sync status) & *| A] 5}7] 98}
R U

H]-DRX(non-DRX) 7= FZ}ol| A, UES] &¢] AF2 o] F+4
AAA(Q_out F Q_in)E L&l sto] o] H A7k -3k &<k B 7 5
=7 (assess) SFC}.

249 AZ A xd o] A1 3E RLM % A 54
B FA SHE G AT AL el A XA
MBSl = H A =

WA FAo] AA Qout Bk B3, UES] & A& F4 ¥4
FAo] 4% A g o) ol A A9 AlZel Al out-of-syncE A A FHT}, A
P FA0] AAIA Qin B} ¥5 5, UES] & AlSS 74 22 540
=4 Q) ol A A9 A2l Al in-syncE A A] $H}

) Al B MIMO(Massive MIMO)

LTE ¥ 2] = (Rel: release)-12 o] %] 4 F4l A28l o A = 55 <HH

Al 2~ EN(AAS: Active Antenna System)2] =%] o] 312 ¥ a1 9T},

Mzol g2 AV E 24T 5 A= TV VT E el E o 9=
71&9] 5 eIV Al A8 EE], AASTE 717 e QEE|U T F 57 g]r%L—c T
SAE T A Al AES ,] ) 3k}

QHel

AASE 55 SHEIL) AR ol wet 5% 7] o) kel & 125 7] 918 e
]O]%,ﬂ@l‘ﬂ,ﬂﬂ st=so] ol FashA] ot whebA oA 2 & H]§

Sl 4] EfA o] %8 54 Hm) 53], AASE 7 SHelLh i A4

#| ] (electronic beam control) B2 & %] 18} 7] wjF-of] ¥ Hhek 2 Wl 2.2 517 %)
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[345]

[346]

[347]

[348]

[349]

[350]
[351]

[352]

[353]

[354]

5 e @
sk gk,
AAS 5o 1R el Al 2Rle] m4l o 4ol %8 eheluel Akl
Shel L} T2 B 2= O 7R MIMO -2 T3 wed 5] 3 ok, el &2, 7]
A7 % Qrel} M3 de) 23h4l QFE L DS WA A9, AASS] 5 E
stelutell oo 3244 W) SES BAE 5 Qleh 41 eheluh e ol A 4]
N AT E B8 A 1

3]

ok

/\é [n ot 3;1],,% 1?:1

it

_%

He 9

031
ol

F= 5o A EE MIMO 74

iy

71 5 ek, mebd, 4 2}
Rt AFHE AES A 5 o, ofu] e 14 9T FolY]
A i A ShelLke] o 53 el sl AN o] £ AHS ]S 5
M4T 5 Q= Aol 9

S 11 8 wgo] 89 5 gt T4 B Al wel A /X5 Ei whio)

=1
AAS 7]4F2] 3D(3-Dimension) ¥ & Al o] 7} 3k th4=2] $/4=41 QY& Zhar
A= Al 228’8 o Al ST
TS A A o B 23818 Al o2 A 23] oFE L vl
o,

A,
2D-AAS)E o] £33} 3D MIMO A] =812 o A] 3T}

v Al B MIMO<] Al A 2] X (Cell coverage of massive MIMO)

% QHEuF Al 28] A=A N7R S A HH Y-S 2= Al 28
QFENLF Al 2~ wllol] v]aa] A WA S A H S FUsHA S eotar 7t
EA A Qe 41 349 7F H o Nvll 3555 5] 3 7 (beamforming) 8l &

5 o e Y-S 2h= 7] A Srof| A I CRS, PSS/SSS, PBCH 2
B2 ) 22 E (broadeast) 482 A3k YL /1A% Al )4 Gl
BEUEBEC| 7218 = =5 54 WaF o & beamforming S 3l 524 = &=t}
ol ¢} &, 57 UE Al f-Y 7] 2~ E (unicast) A HE AEst= AL
PDSCH= 315 UEQ] 914 & ¥ 7 /J3}e]] 9r5=0] beamforming S 3l =0 %
A8 Fo|=5 gt = PDSCHE| A $ Hlolg 2EH & 54 whako 2 g
g8t flstel Z 2 325 (precoding)¥ o] v 2] el Y X EES Fal 7
T rE ) F 4] 2% CRSSFPDSCHE| A& A9 o] A gk 450, 54 UE 7
CRS 9] 3t 741 2= =} v] el A z‘sﬂﬁr UEE &3] beamforming %
3z 2 39 ¥ (precoded) PDSCH®] 741 &2 Ao N 7hA] =& 5 ot
& A 7} A] LTE Rel-11 A] 2~%l 01]7\1 A 871 o] AF el Y& 2= VA =2
a1 3F=d], o] = CRS H<F 41 Z = of H] || 4] precoded PDSCH <41
8Hll 2 = A& v ghet e, 9ol viA| B MIMO A =81 9] &9l o 7
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[355]

[356]

[357]
[358]
[359]

[360]
[361]
[362]

[363]

712 =] A% <Y 7F 10070 o] 4 ¥ = 7 5-¢l CRS<} precoded PDSCHE] 741
¥ 1008 o] % zko] & vt o= glvt. 2 £ 4 2 & massive MIMO 4| 251 9]
LRlo® 5 /1A Foll A HE3h= CRSS A 2] A 9 9 1} DM-RS 7]t
PDSCH®] 78] &) #| & o] dA|st#] &A .

53], o] el gk A 1 g F 7N 7Aoo A FElY Tl Aol 7 g
o A vEbd 5= ok A 0= 6470 9] A QEEVE Zhi= vl A2 A (macro
cel) I @ A4 ot E 2H= who] A& Al(micro cell)(¢] E 591, ] 2 A (pico
cel))o] VA3 = A5 d 2 & 5 It Massive MIMO2] % 7]

1) X] (deployment) Z} 7 o] A A] W ¥ki=(served) UE7} B+ macro cellF-E] ¥ %]
St Y -5 52 A o2 7|8k ar 917 wla-oll macro cell, micro cell “12] 31
pico cell®] = A4 ¥ o] 9)= o]F 2] Y| E 9] = (heterogeneous network) 2] 74 -$-oI]
A5 gk 7] A 5 gkell A Qbelvke] A E7E AL A 2Fo] yHA "ot

5 S0, dd A% Qe YUS Z2E= pico cell@] 7 $-9ll CRS$} PDSCH!

AW x| o] AX&HA "t 22 64712 A% QFE Y-S 2E = macro cell 2]
74 9-ol CRSS] AW ] %] & BT} PDSCHE] AW 2] A] o] if AA .
12 L= macro cell# pico cell®] 7 Al ol A CRS 2] 4741 2 Q1 RSRP H=4=
RSRQeoN 7 o] &3] 27|44 2 = Q& A4 517 ¥H PDSCHS] &

HA & AT & 71472 A A(serving cell) 2 A1 BN S 4= gl 7] © T}, o] <

(N

>

™ =
3k whe 3k s A M o 7 N7H o] A4 QtelYE 2hi= 7] X =1 2] PDSCH 4!
A& Nl & Aoz 7HAs = o, V[ X 50] 7Hg st BE WEe®

beamforming S T &1 & 4= §li= 45 122 v H 7 4L ofr).

RRM-RS

B 53] A= Z 2] 7 ¥l RS(precoded RS)E 7153}l o]l tf ¢k RRM
Z 4 (measurement) & 3 = WH & A QFgHt}, o] 5}, - WA A ol A= o] ] g
12 9] precoded RSE 'RRM-RS'#}FaL 1§ A 8} 125 31t} RRM-RS= tH<=7) 9]
oteu} X E R Al E o] gl o 2} oty 3 E 'H & beamformingS T2 7|
AA ko] 2 A% Wl(beam) 'H = UE7F RSRPE SA4 A5 ghv). A =,
71 A =l A M7 9] W EF 0 2 beamforming©] 7Fs $F 74 -0l M 3£ E(M-port) =
/¥l RRM-RSE 438t =5 gt}

RRM-RS 2| 5=7] 3 t}5 S} (multiplexing)

M-port RRM-RS= &€ 4] ¥ 32 g ©] o] ] CDM %] 7] 1} *E3= FDM/TDM.©. &
TE-E o] A4= 4= A} =, M-port RRM-RS9] Z} otel|y} X E H A% A5 =
T MBI YoM & AF RES AHE3Fo] AFH 7Y, B 5 U REE
ALEsle] A EE] = A 5ol ety X E ko) H L A~ 5% 5= (orthogonal
scrambling code) & A-&3to] & gtel| M4 glo] 7 5 =5 g

ol ¢} ehe] shrtol M HZ e Qo)A FAlel A% 7Hs g RRM-RS®] SHellv} X E
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[364]

[365]

[366]
[367]
[368]

[369]

[370]

[371]

[372]

FE KE A M/K)7RE] A B ZgQlel vro] A 4= gl

o] -, RRM-RS 2| A A m}efu| el = A A ¢teu} EE Q] 7|4 M3} 5j}2]
MBI oo A FA AEE)i= ¢ekey £ E 4= KS £33t} RRM-RS 2] A A4
vl2}u] E 24 RRM-RS A% 7] Pe} . Al 0 ¥£38}3tt}. o] 7] 4, RRM-RS
A% F7]3= RRM-RS7} A5 5= B2 g 9o k4 07 Aol 3t} o &4
P=10, O=5, M=64, K=32¢1 7 $-o]] RRM-RS+= 4] H 32 ¢ ¢] <19 A~ (SFI: subframe
index)7} 5, 15, 25, 35, ... Q1 A BT 2| o A A %=, SFI=52] A] B3 ] ] o] A
SHEIL L E 004 319 RRM-RS7} -5 31, SFI=15%1 A B3 2| 9l ol A QFE| v}
FE 3204 632] RRM-RS7F A4 5] 31, SFI=25¢1 A B S g 9l ol 4] ote| ) £ E
0°l 4] 312] RRM-RS7} FETRA] A & ¥ T}

o] &} &2] RRM-RS A& 715 & <tel} porte] RS7F 3 54 =
Ausgee] 74 o7 A olslar, (M/K)7H el A B2 Qlell RRM-RS 2] ¢HeL}
FEES Hre] A sk WAl el (M/K) /o] A4 A B q)el) vhof

6, 25, 26, 45, 46, ..Q1 A B3z ¢ Qo A A=, SFI=5%1 A B Z# ¢l ol A et
X E ol A 319 RRM-RS7} A4%] 31, SFI=62] A B X @ oA ¢t} X E
3200 4] 632] RRM-RS7} 714~ %] 3L, SFI=25%1 A B 3Z 2| Q] o]l A QFE|| L} 3 E (of A
312] RRM-RS7} St} A] A 4-¥ )

RSRP =4 9 B 31

RRM-RS 9] RSRP3= ¢te|y} ¥ E W& =H 3} o] Basl xS 3c}. UES: Uh<-
7} 2] RRM-RSE 44 W& 4= 9l

7} Aol A RRM-RS & 3P A &-8h= 72 99, UE= AW A L Q1% A& o]
&= RRM-RSE ] A4S %74 whg = o). shvte] Alo] o571 ¢
RRM-RSE A 43 =% 9t} UE= RRM-RS2| RSRPE K. 113 | 3 RSRP7}
W 7 RRM-RSS] 2 H A ¢Hel|v} £ E 9] RSRP =4 A 721 %] &7 &&=t

RRM-RS €] RSRPE A4tet7] fste] 7} Qbev} L E o] =4l 215 & 9]
Ha S F k=), HS F k= Al7F Y = $-(window)E 7| A o] X A& = 5
RAAY, == v gl Gl R A7k (o] & 01, 200ms) 5 FRRM-RS 9] Z} ¢t L}

S EH FA AT G Hf g F 8o RSRPE D55 g}, = 72 e] Al
AL G- A A& G 41 99 & A el Hslo] Bale RSRPE €& 7
AT}

71 9] RRM-RSE A4 ¥ UE= 7 RRM-RS ¢ 7} ¢t} Z EYH RSRPE
Z 43} RRM-RSE R/ A4 Wiz v 5] RRM-RS 9] ¢HelU} £ E 527} M_r9l
7 9-°l, r'i %] RRM-RS ] m¥ A QFe| L} X E o] RSRPE RSRP(r,m) 2 74 2] gt}
UEi= RSRP(r,m)S A @35}l 71 Foll A Zel Al 415 = L7l QFellv X E 9]
RSRPE A €l3le] R a1sts5 g}

9 HFAlS oF7l W8 5lo] UEE RSRP(r,m)S A E3stal 1 o)A 714 748
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[373]

[374]

[375]

[376]

[377]

[378]

[379]
[380]
[381]

[382]

T2 5 = Qe Y portE Al shar el QbE Y L E O] RSRP, =
max(RSRP(r,m)) ¢} thH]sle] UA xpo] Y= Fo] Q= EE S RSRPER HilE
SHA A 1T}, =5, o237 o] RSRP H] E-(ratio) H=+= dB 27| Y (scale) 3 < ol A
RSRP2] #}o)| 7} A A A % B} =2 H o) L7] 2] <kel|y EE o] RSRPE
HIlsl e E g}
[/\/\1 13]

RSRP (r,m) - max (RSRP(r,m)) > Threshold

02 A2, UET FZE(reference) QFE| L} X EE A4 w2 4= 9o}, 72
otelv} £ E 24 sl UES Al A4 8] 79 ¥ (precoded) CSI-RS £} 1l WHaFo)
H-AFEE A 1] Alo] W45l RRM-RS ] ¢FE|U R EE (A& 1= A o]
npek 25k}, UES= r 01 %] RRM-RSS] m_0H A ¢tely} X EE Z2 <Hey
Y E & XA e Ag-o ZZ QFe L} X E o] RSRP9| H| 3] t}-& ¢tey ¥ E 9]
RSRP7} A A Apo] 2 Fo] Q= 7 5ol B8t = gho), <5 th5-7} o] RSRP
H] & (ratio) =+= dB 22 A Y (scale) €19l A RSRPE] 2lo] 7} A LA A& =
Ag-ol| B8 =S Sk},
[72114]

RSRP(r,m) - RSRP(r O,m 0) > Threshold

125 g o] o A Al oo hE RRM-RSO] SFeL} £ E M RSRPE
of| Al gkt

S 120) 4 5= 32 QbEIL 2 EE 40 ¥l RRM-RS9] 7} QbE| L} 2 EHH RSRP9| ¢
AN A& VRN AL Sl

H ) RSRPZ zki= ¢teu} L E o) B8] A] 5dBo] W] &] RSRPE 2Hi= ¢hen)
X EEO RSRPE H 3l EE A A9 & 129 o] ¢t} £ E [30] Hj
RSRP 40dBZ 7} A ¥ & RSRP7} 35dBE d 3= ¢Hel|u} £ E o) t&] B.a1dt 5
g}, =, oFHl Y X E 138 X g5le] oelY 3 E 24,25, 262] RSRP7} 7] A 7<)
R},

St U ¥ E 1% (Antenna port grouping)

telvt xE = Wl IS v= dAs = ez, o] A4 <ty X E ¢
H]O 011—410114] ﬂ],ﬁlg ;;-T‘:_ )

T B E QU X E Qld 2 ()= W 1 22 (beam index) ()9 AT A =
uﬂﬁé}\] 7] Z,: 9}1\14. (l)gjz/zﬂ Hljﬂr (i+1)‘j’] &H H]g] H]»%]:o] }\ﬂg_ o];ﬂg TE ‘?:1'—
e ek A5, A = 129 o Aol A & 14 & HH Y L EEXF2] RSRP
M B2 FARSE 53 % oA ®rt. o] gk FAFSE== (i) H A W13 (i+e)H A H
Abololl A = et A T c7F A A 75 A= Hojxinh B )] «14F ]l
W& Abololl A & A7 &%) =, Wl 9] b4 2 Wl 9] Z(width), 18] 31
t}%-7 & (multipath) 5 2] ¥ Ak(scattering) 4 ol upe}A] #-9-% o},

iy
tlo

aly

A
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[383]

[384]

[385]

[386]

[387]

RRM-RSell 7]¥FeF RSRP &4 A3 2 W a1 W& 7] A58 & UES] o 4]
AR E apotstar sl g A H o2 gFsto] Sy = 32 2] I ¥ (precoded) CSI-RS
A& UEA Al &# 5] UE7} CSI- RS—E— =4 3lo] PDSCH 2~71& % & 93t
CSI(RI, PMI, CQI )& ¥ =W 3t 5= QI = & e}, gl T 9] Ao Al et
RRM-RSE¢] 7]4¥H3F RSRP 574 A& EF_ WO 7] 2] 3-8 RSRP =4 A 3}
71Hbate] Sl i UES oW Al g = 9 v] Al Z %] 1¢] a1 E}7 Ao A o] W
3 2] 519 ¥ (precoded) CSI-RSE UEC] Al A4 & &%) 2743t} =, RRM-RS9
7158 RSRP 74 A 3= 3l UEoN Al &5l o] ™ 3 2] 51 ¥ (precoded)
CSI-RSE A SX & dvdsti=t] B3t 58 ARE 7| X 9] &3t}

UM 5 129] ol A9} HE RSRP 574 A5 ulg o & g UES) Al & o
471 9] Hlol8 ~EY HFo] 7hset s s Y Hi= 3 o] W (fading) &) H 8}
gk3=o] w2 7] HAFe] ¥l 2~ 9] 3 (best beam switching)= 57| 913} 4- X E
CSI-RS & A A &) F3= 72 9-o], RSRP7} 714 - RRM-RS X E 13, 24, 25, 269] 4!
Weknt FUS4-3E CSI-RSE A ste] Al 7 2lo] HAd o=
o ¥t} 3F#| ’F CSI-RS7F UE H &2 & A 3}slo] A hal AE3t7]el =
QW 3| =(overhead)7} U5 At} 18 22 5 39 = WS UEE9]
CSI-RSE &3l 2l°] CSI-RS A QW3 =& &Y 4 9= Wiiolth
ol ¢ gk ¥4 & A st7] 913ke] shife] CSI-RS *gXéLHA CSI-RS ¢FHel| L}
FEES T a2 Wdo R dEy = o EA S L}EMJE
gz Hojof st} = v} E AW W= UE(served UE) &S 118 31o] 1] ]
RRM-RS 2 E 12,13, 14, 159 ®] Waka} 52U s 4-F E CSI-RS17 RRM-RS 2 E
24,25,26,279] Wl ¥raka} FQ 3k 4-F E CSI-RS27}F 1] 8] A A E o] 9l A 9ol
&l UES Al o] " CSI-RSE A A3l 5= sl o] F&4 & RRM-RS| RSRP H.11 &
ol e 5= glojof gt

B dhg o] I thE A A of| 24 QFH| Y} 3 E “153(antenna port group)©ll T 8| A
RSRPE 4 B8t w 5 goh Aot Wael A ey X ES S 178k
T1Eol £5h QbEl U E 9] RSRPES Hf #1581 8l ¢telv X E “1F 9]

RSRPE A 55 gheh. 1552 v 2] A A A iz V[ A =ro] Faljd def =
7 AT Ei= UE7F 1553 W2 & Aslal o] & Bal & »‘E}
WA & 129 dlAlel A | 32-EE R A ¥ RRM-RS®] 740l 4 L E 4

OFE E U9 4 aF ‘éﬁoﬂ 2] (disjoint) 5} 8(—32/4)7114 IgoR
5 EE 5 e o] Aol ()M A EE 1F-2 RRM-RS EE (di), (4i+]),
(4i+2), (4i+3) 5 T4 %E}. (WA EE 135 2] RSRPi= ¢HellY} X E (4i), (4i+]),
(4i+2), 71¥] 31 (4i+3)2] RSRP2] H 7 0.5 A o] &+,

U E AN RA, 187 1S oqﬂ_o}oq 1B 2= 9t} 3. EER
T-A¥] RRM-RSS 4 LEX TE331= 200 157]9 1808 12750 =
3t} o] Aol (HHA EE 13- RRM-RS EE (20), 2i+]), 2i+2), (2i+3)E
TAE Aok A Aukslate] A o] FEA 1EH e, 1] 151k
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[388]

[389]
[390]
[391]

[392]

[393]

[394]

[395]

[396]

E A& BE A5, ()HA X E 152 RRM-RS X E (B*i), (B*i+l), ...,
*eA-D) 2 A v E A9 B2l A4S 7] A Fo] UECN Al X4 8l
F711, 1= UEZF A 267 3L UE 5 (capability) & a2 apo] A17g 5}
Badg = T }]q

W

AQE Al o] Mg 0 8 UETE B ¢tHU X E 152 A Yo WA o=
RSRPE.t} OH TRV XE 15702 A& ) 5 (capability)S 21 5

Z,:
AT} o] 745-oll UEs= QHElY 2 E 155 9] o
U5 5 (multi-layer) o] ] A& 318 3to] 55 & ALS =S dh,

Stely X E 13531 #) " (Antenna port grouping level)

AQE Ao M A7 7F & vl o] 115 WS AR S AT

EA Ok T A2 LEX T1EE 5k WS FAl0 AL
sk, ALi REA 15 8= WS 13 @l B (grouping level) iE

. O

—_—

ol ¥2 Hil
o, _ﬁ

6} 5 g},
T 132 Bk o] & A A]djof whE RRM-RS el U £ E 153 2 &
o A] gt}
% 139 45= 16 ZE RRM-RSE 437 9] 15 HA S 4 -&35to] 15 sh=
WA o] A E Hol a1 Q) ol Aol A 15 HE 12 1 EER 1 FE ek
W o R T3S oA A e WAS vkt el 15 w2, 3,

T=AA2EE 4XE R FEA IS k. 1 9] o Aol A=
gl o] QFel Lt X E “1FE 0] ¥-3](disjoinydte] A ¥ A -5 e AL Q)
ol 2] g thg 13 WAl ol A UEE 133 @ M & RSRPE Rargch = 2}
155 @l 2 RSRP7F 32 QEEl Y T155-8 A Ejshe] Ralshhe s v I
do] o2 Shelu 2132kl RSRPE H] L dte] 2749 (best) L35 3 L%
S Bardh 4= gl el 1o] v qFElu 15 <1e] RSRPE W] arshr] #]ste]
Zr Y o] 15% RSRPO 974 @ ZAIRHE W A4 3}a1 ¥ W35 5 dht}l. RRM-RSE
RN A7 W& -0, (r)H A RRM-RS2] (VA A 25 &8 (g)H A sten}
SEE 1552 RSRPE GRSRP(1,1,g) 2 G 2ol &p1l, v 3t do] 7] A= & 247
@™ A RRM-RSS] )HA 153 #l&S el %78 -2 offset(r,) &
R 5te] Adj_GRSRP(rlg)E A4Y8}aL o] & vl sl 55 &),
[=2115]

Adj GRSRP(r,1l,g) = GRSRP(r,1l,g) + offset(r,1)

,%_ ].Z—] Oi :LE.\TJ gﬂﬁﬂ Hﬂi L= ;q jﬂ :L—?—--‘ﬂ H]—/\l oﬂ/ﬂ _/—",\,]/\]-‘g](best) L7H9]

X E 1§ RSRPE H a13h= WA ol A H a1%] 5= &/ 2] (best) Lol off g+ gk
W55 Fo)7] 8l 3] 28 2] Al 2> 1)} v] ] (Hysteresis parameter), Hy S
F7Fete] RSRPE RA 2 5= 9t
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(3971 [5°2]16]
Adj GRSRP(r,l,g) = GRSRP(r,1l,g) + offset(r,l) % Hy
[398] o] 714, Hyi= el £ E “1350] o] Haro| A 42 (best) L GRSRPO

[399]

[400]

[401]

[402]
[403]
[404]

[405]

F3HE =A] of ol wpebA HyE Tl 3+ W] AAH ) sld LE 1F0] o] A
R 1o A k2] (best) L GRSRPO E 35 o 9l= 7 -l HyE t]slo] =2
Adj_RSRPE Zt 55 Hlo|o] 25 A Z 42 (best) L Adj_GRSRPE %= X E
1 o] A ub = e Fo] FRE g
A|QFHIA © 7 UEE ZL}_(reference) CelY} X E 1358 XA vbg 4= T},
=& 3l UEl Al 474 ¥ > 2] 39 ¥ (precoded) CSI-RS S} ¥ W&ol &
2 o] ﬂ**}b RRM-RS®] QtElY} £ E 258 Fx ey £ E 15F
Jo] vz 5t} URE 2183 ¢ 88 A2 otg U X E 1
UTH = A 15wl A shbel & QbHV X E 1
1t} UEE= r_ 0 %) RRM-RS 2] 1_0H A “1553 2] m_0H =
2o Az NYY XE 1207 (A w2 A Fx ore
dj_GRSRPol H] & T} & <tev} L E “1F 2] Adj_ GRSRP7} 9 A4
= A 9ol B E st £ th2- 3} o] Adj_GRSRP H| & (ratio)
(scale) & ol A RSRP«] Apol 7F A A AAAE W= A 5l
Ej_é}_,*% g},
[5=2]17]
Adj GRSRP(r,1l,g) - Adj GRSRP(r O, 1 O,m 0) > Threshold

ok

N
e,
rot

N

oft
L

o
=

tlo o

b+ m g
i Mot to —{N
Lo im 4y B i
z u %0 3
2 oot gy |o

<0 2 m & o o od oF
[N
i
o
rir

B2 Mo XN N N

o
oo}

[>
)
e,

= A J Hb2lol W o g2 22 RSRPE &l A A4 5 o] 9J+= CSI-RSE =4
5 I-RS 7] HF RSRP¢|| H] 3] RRM-RS 7] 4t RSRP Z2 #} & H]| nl&}o] A el

Nt

321 91(3D: 3-Dimension) S ] 3t RRM-RS

%l A g ol A Al QEshE WA 2 Hl(beam) o] W EFA o] 224! & gboll M 32
sito g Sy = ol = WEske] 48 e o}E} 32k 3ol A K o
WA st (A2 2 AE el 5 el Aol s 2dHT
2 EE QIR W o] -5 vhetsty] st WiEs T e YA, 5
Ael =9l =24 Qe 2= Qe 2ah= Zlo] A4 o|t) & Ui o] 5ol upe} ]
Qle] 29} RRM-RS ¥ E 1920k Aol of-§ #A 5 2E7] 918ko] RRM-RS
FEL g Qe zel 527 Qe A g e ¥ 3= Al o] nlghA st}

FH o R M v/l WS ztar 3 ke ® M_hl e WS Z= 3D
MIMO A| 228§} 2] 74 -5-ol] ZA] (M_vxM_h)7} 2] ®io] 75 8fuf, & g ol A 1=
(M_vxM_h)-%E RRM-RSE A A 3}a1 7} otellL} £ E o] 423 ¢l e~ j_h(j_h=0,

> M_h-1)9} =2 Q18 2 j_v(j_v=0, ..., M_v-1)E F3} =5 gt}

(M_va_h) ¥ E RRM-RS2| A}-¢] vl =g -8 3123}

51



50

WO 2016/126099 PCT/KR2016/001177

[406]

[407]

[408]
[409]
[410]

[411]

[412]
[413]
[414]

V¥ 22 i(i=0, ..., M_vxM_h-1)¢} o] 2h¢] Q1 ¥ 2= j helj vE o] WA ¥3=d), ()
=f(_h,j_v)o] #AE z2tA H}

5 14 B o] o A A def] mpE o] x}4l Q1 2~ v E ¥l RRM-RS <]
St U L E Q) QEE| Y X E 1358 oAl o= o,

T 145 Fxed, oty FEEL (Lh, j_v)E e A o gt} B

b o) A A obali= WA S A28 o] A_hxA_v e FEMA 15, 217
T157Ee] X E FAS B_heb B vE AAEE, (Lh, i_v)HA LE 1H2
RRM-RS port (B_hxi_h+j_h, B_vxi_v+j_v), (j_h=0, ..., A_h-1), _v=0, ..., A_v-1)=
T ETE 3 B A_h, A v} B_h, B_ve] A& 7[A]=o] UEel Al A4 s
TAY, = UEZF Al 3-4 2 UE 5 3 (capability) & 318 3Fo] A7 3} o]

K13 5= 9

lo

RRM-RS ¥} CSI-RS 9] o] 4

71 LTE/LTE-A A 2~ 8lo]| A 3= CSI H.a19] &% o & CSI-RSE A 43It} UE:=
CSIE A RI, PMI, CQI < R.a13kc}, o] &) de] E b o] A A gtal=
RRM-RSi= ¢HEL} £ E M 2 RSRPE 4517 938 AF&% Tl RRM-RS2| A4
A& A FA A elslr] Boh= 7]E 9] CSI-RS7F A 7He ¢ AH & AFg-ah+=
Zlo] uhghA] 8t} o] = @ 7} Al (legacy) UEE Y] A& 85 Holme] A ¢7]
{0l o} Al 2 Aol RRM-RSE 7 %-3Fi= 4 9-0f @l 7} A (legacy) UEE &
o] & 214814 Eﬁ}f’ %, RRM-RS©| A& 5= A Bz qlo A HE a0l
GAXNAY = 2AEH A K8 ") 12 L2 7]E2] CSI-RS7F A A
i A}ﬁ &to] RRM-RSE HE38h= 22 2 7F] (legacy) UE®] 7
el A S 233k CSIRS A48 &l F20] sl AFl el dlo] ¥ w]3d o] ¥] X
Zes dEE I A

UECN Al CSI B.a1E 98l A7 ¥ th57l 9] CSI-RSol = Hl o] ] u]|3F o]
o] Fo] A A ¢ki=t}. = CSI-RS7} w34 ¥ = REE A ] 8}aL PDSCHE v gt
ok o] Aok ukAl o] A RRM-RS+= CSI-RS 7F317}%] 2 RRM-RS 7} vl 4 ] =
REE A 9]3}31 PDSCHE W3t 5 & 5= dt}. 12 A gl Wi o
RRM-RS ¢} #3817 PDSCHE w3 3} 55 3t 5= Ut} o] 4 -5-¢]l UEE &Y
RE° 4] RRM-RS%} PDSCHE Aol 57218 4= Qlojof gt} Wiz 7] X 57 9]
RRM-RS 9] ¢HH g =415 B4 6] 918t sl A2l ZP-CSI-RS= A4 51
PDSCH7} vl ¥] #] @55 & 5= Qlt}.

RRM-RS2] QCL A A

ZF A oﬂ/\i RRM-RSE #143}+= 75]_?40]] UE= /\1 Hl A g o] ;(—1 /H]E_o] A Esh=
RRM-RSE2] 745 A4 & 5= AUt o] & F5he] UE= AH 22
W1 32 % (beamforming) ol W& o] 5 2 217 4l o] beamforming®l] & O] 5&
= s

Z=Aste] Y EY T Basta sh= o vl o] dhvk v F o 2 883w = )
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[415]
[416]
[417]

[418]

[419]
[420]
[421]

RRM-RS&= % " 5 (density) 7} vl -9~ SH7] A = L2 4] & 9] E 2 7] (tracking)
HAoZ B3 4 it} 1] B2 W K(density) 7F 30 A F] (reliable) $) 7]
TRE = A S 4] 22 CRSE E & 7 (tracking) 3} 22 RRM-RS 9] & 3}=tl]
E A7 (racking) A5 28381 =5 vt S, A0 Ax Q1 Ao vk o
TS A sk QA ol o @ xfel] ofso] AR Ale] CRSell 2 3]

E # 7 (tracking) ¥ A I}E <15 Ao A A% RRM-RSE {3l AL8-3t7]0l =
A9t cre] 22 7h7bo] RRM-RS ' &2 RRM-RSE A& u] A3
QCL(Quasi Co-Located)¥! CRS (&2 CSI-RS & &4 U ER)E T =5
&}, UES= QCLE CRS (2L CSI-RS 5 54 T2 RS)ZYE 245 74 9|
2] 54 (large-scale) 54 S RRM- RS«] Aol AFE3T) of 7] A A g 9
FH 2 54 (large-scale) 57442 A1 ZH4iH(Delay spread), 53 ¢] €-4H(Doppler
spread), 535 ] 4 3Z E(Doppler shift), ¥ 37 ©] 5 (average gain), ~1&] 31 ¥ 7

A ¥ (average delay) 5ol 3t} o] & £ 5= ATk

RSRQZE &%+

Houkg o] Ao WHA] 52 RRM-RS 9] Z} ¢ty ¥ E 'H & RSRQE 3
Hhal o 2 sk g% 4= 9l vl RSRQI= RSRP%}F RSSIQ] H) & & 4 o] H ).
el F714 0 8 RSSIO] A4 o] F7EE T RSSO 548 A& F
TG E 2HE, & Y A E 7)) 2] o) (component carrier)®l] A ¥ BE
RRM-RSE°] oJA FAaA AAE 5= A} o] Ao 5L HETE 78 o
Y o] RRM-RSE 9] £ EE 719 H]313= RSRPS AL-&3}H RSRQE AF&3HL}
Fdatrt. 1y ol F TYU AXYE i e]o] 2] RRM-RSE S ZEEXHY]
H| 3= RSRP-S A}-8-8 %] RSRQE AFg&8HA] o e} defdc), 18 =

7] X ==& UE®) Al RRM-RS¢] 7]4F&F RRM K. i1 & 4238 &lo]] 9l o] 4| RSRP-S

AF8-8A] RSRQE AMS- A & A A3l =5 o)

o] 9} 2] Z+7}e] RRM-RSE 7'H A 0 2 RSSI =4 AU S w2 A48 & 4=
ATt o] AFoll= Y HAEXHE 7)¢g]o] o A = RRM-RSE 2] X EE7HS]
H| 3= RSRP-S AF-8-34] RSRQE A8 49 upe} depdn), 1=
71 A1 =& UES] 7l RRM-RS¢l 7]4FeE RRM K31 & 423 3lof] 9l o] A RSRP<
AFE %] RSRQE AME-3HA| & X438l =25 ghr),

RRM-RS RSRPS} CRS RSRP2] ¢1 ¥H4]
- 2 o] RRM-RS¢l| 7] 9EgE RSRP= U QEH| WS 7HA] AL Ql= 7] %] =7 9
beamforming ©] 52 AW Al A Elo) dko g8 224 0 2 341 91t} RRM-RS 9]
RSRPel| Z78to] 574 Q15 A 9] beamforing©] 7Hg EThaL Wby o 1o, sfj &

Ao 4 B2 EI|AESH= A Y &, =5 CRS 7] HF &% (demodulation) & 8}
Aol kA o= FAIE A g o s 15 AR UES d=od A 5
St 1] o2 UE Al 54 7] A 7ol 4] A 456l= RRM-RM 2} CRS %+ =

ECeR
T
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[422]
[423]

[424]

[425]
[426]

[427]

[428]

[429]

[430]

[431]

[432]

[433]

tlo
A
-

B o]l & ZAE s=ow A% U 5] A8 (beam selectionS
.0l E& 9l8te] UE= A7 & i A RRM-RS2] jHH A QFe|Y 2 E

©] RSRPE H.a13PH A itH #] RRM-RS#} ¢1°24 ¥ CRS 2] RSRPE

}E% st} o] 714 RRM-RS <} ¢1°2 ¥1 CRS+ RRM-RS <} QCL¥

o,

L.Ir?kr
i O
jz

my oy e
O P oo
:Oé
[e]
o

o
N
ot

32

!
~
)

Aol A A bsh=

| ohal A
Aol A A Fsl= W -2 3D-MIMO, massive MIMO 52| A] 2~ ¥k
amorphous cell(¥] 4 & A) 37 Sl A% gHgr o 48 7hsa 4

< &0t

4], 3D-MIMO Al 2~ 5o o &) zFeFs] A o}

3D-MIMO A| 282 LTE ¥ (Rel-12)S 7|0 &2 dfo] b A3 & 113} 2
single-cell 2D-AAS(Adaptive Antenna System) 7| A] =7-ol] 23}t = 2] o] & 2]
< shvfol, &3t 2 TS el s 5 v

5 119l A€ vk} o], 8-by-8(8X8)9] antenna array = -] CSI-RS ports&
FAB o 5ol vl n e, AT 212} 870 kel vholl haA A= 58 target
UE®l 7] # 4] 3} ¥] 'UE-dedicated beam coefficients'S 4] -8 ¢} precoded CSI-RS port
YA S A S o2 M, 7FR R S 8-port (vertically precoded) CSI-RSE
LS| 7(4/;(4 _%\_—3],1: 5}154_'

ol & B3, -2 F 9 -2 8-portol] T g+ CSI feedbacke 53] 3 4= ) 7|
.

A, 71 A =& N B (B 54 v 1)l H 43k 4 4 beam
gain®] 9| ] 284 (precoded) CSI-RS 8 ports& W= 253t}

whebA, 7] S A A E S A2 CSI-RSE =78 (measure) 8171 w3l
371 ‘;}ULO S = e aefo g A g v = vk s
=33 2} 5 437 (vertically precoded) CSI-RS®ll o 8t CSI 54 2
H_31(measurement and reporting) & 252 &3l o] 1| 7 A H 9] 2] ko] beam
gain 25 A& 7 JA At

ol wj, 7|H wike] H A stE %) WEke] beams A 3H7] 9§ WHOE (1)
(vertically precoded) small-cell discovery RS (DRS)°l| 2] ¢+ RRM 1eport ZERUS=
o]-&3h= W, (2) &9 sounding RS (SRS)E 7] A =0 & A ] 4241 beam
Wk o = GrAlstal, el 4] beam WEkE Ald A& ¥ (channel reciprocity)©l]
of o DL 2 4 beam W3 2 fhafol 4 a4 1w ol .

Tk 7] A]wro] vk o] o] FAd S = Q13 47| UE-dedicated best V-beam " &F 0|
v ATk ket A5, T S Akl ol s 7] A =& CSI-RS B 1 CSI
process & 2} T ¥ RRC 24 S 5 A4 (re-configure) 3} 31 T}

o] ¢} o] RRC Al -1-4d (reconfiguration) 274 & =38 3l of 5= 7 9-, RRC

] 9l (latency)2 &) 7] 98k vhke] €SI 5A4 4

rf =X

2

S
of
offf T
Nk
ol

e
of

o
—_
==

n[oL
O_EOE

i&
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[434]

[435]

[436]
[437]

[438]

[439]

[440]

[441]

[442]

[443]

[444]

[445]

[446]

gl o] <] A (latency)(e.g., A ~ T mse9]) LAY 7] 5

=, U ES A 2ol A = AP ol B2 Vobeam W3 & ol & 50, 470 2 F- 34
L, 747} o] V-1 ake] precoding©] 2 ¥ H 9] 8 port CSI-RSE 3 & H &=
A& A YA ol A A8t "ot

gk, 7} UES= 8 port CSI-RS S0l Al 574 3lv}2] CSI-RS A 7g el o g CSI =4
2 1 31 (measurement and reporting)< 3l oF 3t TL2 ) B} V-¥FgFo] uld wjof =
¥ 7 = CSI-RS A A &2 Y] E 9] A9} RRC reconfiguration 4 2F& 4=3) 3+ 4= B}of]
aiAl .

kel A, o] dlof| A = B T A A o] A A ¢FS}= RRC @ 2] %] 9 (latency) &
Slol AW 1= 1 E Fo]7] 98 CSI 54 2 .31 (measurement and reporting)
W ol el A A o' b

=, B WA ol A A QEel= W -2 UE Al @ CSI process<} @
A A(UL) 3 =l 2 w8 3 dEl] 5 a1, measure /3¢ ¥ = CSI-RS index
(718) 21/%E3= CSI-IM index) 7} OA 21 %] & RRC #] ¥ o] o}y MAC &@'¥ (&
PHY #|'#)ol| A 2| A8t F23= Wi of] #&k 2l o]t

MAC &'l ] A|:= MAC CEZ Ol &% = 13l PHY #'8 A A= DCIE °]-&%

P
T A

= UMW of| A A OP'E?} W2 7] A5 (FE= Ul E 9] 21)7F RRC signaling
o] &3} t}4=2] T B CSI-RSE9) o & CSI- RS AAEE oA dA s 5 a1,
t}4=2o] 3 H CSI-RSE —501] CSI-RS =4 2 B.1E 423 8}= 4 o] & 3} o
CSI-RS| &l @hd= @A 3] XA & PA[ A = Al A oz el

of| & 0], CSI-RS 1°] &3} e 9 -& ul, CSI-RS 19 4] CSI-RS 22
A A 7F AL H = SRl A, 71 A 52 A AR CSIRS 22 &7 kAl
re-activate 8 ¥ S X| A 3} 7] o] A of], vhiikof A CSI-RS 2¢]] tf 3t

E # 7 (tracking)& "] ] 33l & 7 U =5 AL 24 S (pre-activate) S W A

A = 3

7], 7] CSI—RSoﬂ o 3k E & 7 (tracking)< wHEo| CSI-RSE 54 3¢
Q&= CSI-RSOl &l Al W/ S0k 578 2 542 o)
)\1\1;1_.

=, AHAH -2 Sh(pre-activate) ¥l CSI-RS x&= (579 EFol ™ A|ZE o] U ol A]) A A =2
gAskd 75 Y = AT HA e 5 AT

7141, 7] & 7] A 0 B5E] CSIRS x9] B4 315 A A8k 24 3
HAIA S 7] A = S 2B 2213 - 54 y ms o] F-of] 23 CSIreporting &
A7 VAL RE HE ‘C‘”(feedback)@L T o).

o] 714, 27 g CSI reporting & 3] = gkr}= o] 1] = ghto] Y[ A= 0.7 9]
2= CSI feedback 2 =3 3}= A o & &A= 4= Q).

A} 71 CSI feedback-& =7 & += sample/] Zrof) uhe) om] Q)= A2l A] o} A
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o gl A1 A dekE 4= 9l

[447]

[448] 5 (capability) A 8. A%

[449]  BEu Ao R, E g A el M= i A dto] 54 5 e Al Z1E ¥ (capability
signaling) & 7] Al = Q& HEo o m M ALl (o :Z7] F & A 7] VAo w
ZpA12] CSI &2 #& 5= (capability) A B.& &&=}

[450]  AV] CSI&2F #d ©@de] 58 JH = ol JHE F Ho% shE xghdt
T Aok
[451] o] 714, CSI ¢ 522 CSI-RS, CSI-IM Z/5E 3= CSI process 9 #H# ¥ & 2HS

ojuj et = gl

[452] 'AR/HEE B 7AIE A EE B S Aok s E A 4 Sl

[453] 1. ] 2 W7k 2] CSI-RS (Nc7l), CSI-IM(Interference Measurement) (NiZl]),
/5= CSI process (Np7l)7F & Al ol '¢h 24 S)(full activation) 7} 2 5~
RE=A g T R

[454] o] 7] 4], 'full activation (configuration)' &2 3 & g} o] §-i= o] & & ] Nc=3, Ni=3,
Np=4¢l ©ko] 7 9ol 3=, A A| 7] A5 ©] & Ne=3 CSI-RSs, Ni=3 CSI-IMs, Np=4
CSI processes & W7 & Aol A7 7hs 8tttz o], o] 7-9- F e 2 Rel-11
FEToA 9 CoMP & 2&0] B A9 7hs st

[455] =, @2 Ne=3 CSI-RSsE W+ channel measurementd}¢] oF 3} 31, Ni=3
CSI-IMs-S X5 7F4] = “d(interference measurement:IM) 3} ] oF &}31, Np=4 CSI
processes®l] o] 3+ CSI feedback-s 2.7 =3 5} o] of gh-& /] u] gl

[456] 2. ) ¥ 7| 7FA] 2] CSI-RS (Nc'7l), CSI-IM (Ni' 7)), 2 /5%+= CSI process
(Np'7I)7F & Al ol 'L - &4 S} (partial activation)' 7} 2 51: A=Al gk 5™
Zg H

[457] o] 7] A, '3 24 3H(partial activation)' O & ¥ & 3k o] F-3= A}7] 'full
activation' A o] Tdo] =8et o= Q1= 2 E ol 54 A4 5 2He.g., CSI-RS
21759

[458] Oﬂ% 0], 54 &2 A7) 1LellA 9] e E =N
A 12011*14 u}e}r] B 1= Ne'=3, Ni'=1, Np =19 &

[459] =, Nc=19°]aL, Ne'=3°]e}i= 2po] gk 744 a1

[460] o] Y= 7] 5 @S Ne'=3719] dF 24 Q—(partlal activation)¥!
CSI-RS®l| ol 8l 4] i= time/frequency synchronization/trackinge %] 3} a1 | &
ol &4 Ne=17] 2] "¢+ 4 3}(full activation)' ¥] = CSI-RS = A A4 C—% -
o]q_L: 9] ]g_ GH}H =] z,: 21

[461] o] ¢} & Ne=170¢] CSI- RSE A7 g = = A HH o R (1) MAC

);

]

e}
tracking)TF O & A E A} = H o] 27} F2fo] E g

C:

o)

A

CE command 52 &3l MAC layerol| 4] XAl & wh& 5= 91&= W, (2) DCI
signaling S &3l PHY layerl| 4] H.t} dynamic indication S ¥ 7+ )= W o]
AT A
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[462]

[463]

[464]

[465]

[466]

[467]

[468]
[469]

[470]

[471]
[472]

[473]

[474]

[475]

[476]

[477]

ol ¢} -2 W& F3f], W2 @A Np=Np'=17l2] CSI processel] th g (574
CCell M) @< CSI feedback R 5= 5} %] 7] wjit-oll, CSI feedbackol o] g+ 13t &=
= overheadi= @7 &L &H #F41d = T},

18 AL, B AlA ]*1 A Qb= W& F 8l Yol S48l of ski= CSI-RS
index‘j}— MAC layer 52= PHY layer®] signalings 53l &% 22
2= %1% (dynamic switching)3ll & = ) thi= &4 o] 9 E}

=, - " Al A= RRC signaling®ll ] $F =¢, CSI-RS reconfiguration latency X.T}
2} latency & %+ signaling2 E-8l] measure T /o] ¥ = A} RE
switching3ll == W3 & #| &gt}

B R ol 4 A o] el 2 918, CSLRSE F410% e B
A Ao A A <ts) H -2 CSI-IM index (5= CSI process index)E dynamic
switchinga}= d o] SHA| 2 A 835 —}F N o2 A 5t

F7HA o=, <k A g B & {Fell Ne <= Nc', Ni <= Ni', 2/5= Np
<=Np' FH = —7}‘7} Sk Ne 5 9)\‘“/}.

o] 4F, T o 315& Z7& RSk Shell A 7] o8 Al L 9 (capability
signaling)2 % <&@l oF gt}

r[r ru

O'r’

H

l-ﬂ
Sy o}ﬂ

:—’4

o
12,

o=

o é

2

7Aool 7] CSI &4 ¥ Tt o] 53 F R E ¥ 35+ capability
signaling e SRR S = A9, A7) NATE FF G dre Ag T
o], 94 2 capability 54 3ol 15 9= Fel 2 4] Bre] A RRC
signaling-&- 7 &3l oF $tt},

7] 2 A7) capability 57 ol ¢ 1l &

& o error case® (S 9= AT}

= 5ol el A= 7] T8l

QA s A9, @E V] AT o ZRE] Ne'=39]] 8] F 5= CSI-RS 371 &
g = Ak 7Hg gk
obqk, o) w] AF7] Y2 7 CSI-RS index & = 'partical activation' /g Elj &
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[544] - P,: A Bl =(subband) == ¢} 0] =Wl = (wideband); T] A=
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AEEO] = a5 A sl o A 5 Ak st ofel o g
T g, B g o] A AAl o= dhut = 11 o] /9] ASICs(application
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ofaf = o

o]} 4 B gofol of & TES] 75, B o] QA A] o= o] Fol A
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