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FAES VAT B VAT ol 9o E U EY T =EE 8 =aE ¢
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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
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o|5}¢] 7|42 CDMA(code division multiple access), FDMA(frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal
frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access), NOMA (non-orthogonal multiple access) & 2} -2 o} sk FX4
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 2 4 72 -3 € 5= It} UTRA=
UMTS(universal mobile telecommunications system)®] o]t} 3GPP(3rd
generation partnership project) LTE(long term evolution)<> E-UTRAE A}-8-3} =
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5 10ms D S U D D D D D D D
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X1 B3 9 9 (special subframe)S- L EFHA T
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AR E TS AETFo 2N ol e o] A H-steke A S E
HAE Tl s 7 Aok B8, 74 AR A9 s E A
AAGRZAN & 2AEFH G R} vz7FA] 2 PDCCH(Physical Downlink
Control Channe) & &3l A54 = lom, WE YRIAM BIEI|1E

[70]
[71]

[72]

[73]

[74]

[75]

[76]
[77]

2l H (broadcast channel)S Z-2l A o] B& dde] ¥ 28 A 75 v
¥ 25 2~9E B el A (DwPTS/GP/UpPTS 9] 4 o))y& vebdit],
[3%2]
Special Normal cyclic prefix in Extended cyclic prefix in
subfram downlink downlink
S DwPTS UpPTS DwWPTS UpPTS
confiqgu Normal Extended Normal Extended
ration cyclic cyclic cyclic cyclic
prefix prefix prefix | prefix in
in in uplink in uplink
uplink uplink
0 65927, 7680 - T,
1 19760-T, 20480-7,
2192.7, 25607,
2 219527, 21927, 2560-7, | 23040-T,
3 24144.T, 256007,
4 26336-T, 7680-T,
5 65927, 204807, 43847, 51207,
6 19760-7, 23040-7,
4384 -T, 5120-T,
7 219527, : - - -
8 24144-T, - - -
5 18] e|Alell g FA el 2= shuke] o Alell sk, A
el ool L= P Wk she] 4 i B Tef ool EiEE LR
230 E3H5]3= OFDM 412 9] 3= thksbll W d 5 ik,
2 Bogol 489 & Qi T4 B4 A 2do) A shtel Sy
=50 tgk A 18] = (resource grid)E o] A| ¢ Lo H o] T}
08 sk, shbel Y SR AL o)A H4=e] OFDM A1 ¥
#3at of

7
Sl 49 BES Faha oA 1279 Y MEnE ¥ 9
A4 0.5 7% ek, o)) #4R = AL ot
A9l Z18] = Aol A ZE 2 As(element) E A 2 A (resource element) 3} AL,
2] 219 E-5(RB: resource block)< 12 x 7 71 &) A} 2. A E x el
s o S Re) £YH = A9 HEE 9| 5 NDLE S A%
o] & Z (bandwidth)ol] <&<:3Hc},

FFEA SR TR SEE A XY T2 vdEd 5
E 32 2 dol Aed ol FA BA A LR A st A A H
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[78]

[79]

[80]

[81]

Zg Qe 25 HErdY

L3 Fxehd, B Yl AMA S35l A ko] ol 3719 OFDM
o] Alo] 2D Eo] & == Ao & F(control region)©] L, L} X] OFDM
&-2 PDSCH(Physical Downlink Shared Channel)©] &% % = ] o] ¥
% 9 (data region)©| T}, 3GPP LTEC A AF8-4 = 3tk =1 Alo] Al d o] A=
PCFICH(Physical Control Format Indicator Channel), PDCCH(Physical Downlink
Control Channel), PHICH(Physical Hybrid-ARQ Indicator Channel) 5 ©] %)t}

PCFICH= A H. 29| 9] o] A A OFDM Al ol Al -3 51, Al B g ¢ U]
Ao ADE2] AL 2lshe] AH-85] = OFDM Al &2& 2] 57(5, Ao 4 9
A7Nell g JRE JET} PHICHTE 43 2ol tig S5 A do]a,
HARQ(Hybrid Automatic Repeat Request)©l] Tl ¢t
ACK(Acknowledgement)/NACK (Not-Acknowledgement) A1 5 & &} PDCCHE
Z8] AEE = Ao JHE e A A o] A B(DCIL: downlink control
information)@}al 3o}, ekl I Ao A Bi= A T 2y S A B speky A
AL B g R = Qo] v 15l o e A A S (Tx) 3] Ao
Hed g 2gheh

PDCCH3= DL-SCH(Downlink Shared Channe)2] A} & 2 A4 (o] &
Stk A 1M E g alE $ht}), UL-SCH(Uplink Shared Channel)2] A}-1 &
HH (o] E &Y A THEZILE $Ht}), PCH(Paging Channel)ol 4] 2]
7 o] ! (paging) 4 X., DL-SCHell A4 2] A 2~ %) A 1B PDSCHO A A &%= Ay
N M| 2~ - FH(random access response) ¥} 752 49| €] o] o] (upper-layer) A o
| A #] o] o gk X}OJ g, oo v T1E ) A D}mg o tht M 94
A o] W#E = o] 313 VoIP(Voice over IP)2] 24 3} = 5 %3114
PDCCHE - Ao Oﬂod ol Al HEd 4= dom, ES .49 PDCCHE
FUEHEE 4 . PDCCHE 8y B25= 5557 9] 14:%] 91 CCE(control channel
elements)®] Ao 7 A HT. CCEE= F41 Ald 2] Alefol ul&
3 3} f(coding rate)& PDCCHol #A|&3}7] ¥ole] AL85 = =24 &4
wRlolth CCEE &579] A9 8 4 “1i5(resource element group)E -l o -5- ¥t}
PDCCH] 2% 9 AL8 7153 PDCCHS] H| E 4= CCEE 9] -9} CCEE°ll
ol &l Al & ¥ = FE3& (] A Ao upet AA H T

TN A %‘H—Joﬂ Al #&3shel = DI w}a} PDCCH ¥£1& AR 3}ar, 4o

A H.o] CRC(Cyclic Redundancy Check)E & <1t} CRCll = PDCCHY]
- A owner)Ht £ 50w} a1-R-3F 2 %X}( o] & RNTI(Radio Network
Temporary Identifier)e} 2l §Hct.)7F vl 2~ 7] @), 574 of wib-S 9]¢ PDCCHEFA
o] A f-3k A H AL, o & E 0] C-RNTI(Cell-RNTI)7F CRCI| w2~ = 4=
ATt HE= o] WA A E 9§ PDCCHEFA #H o] A A 21t o & &
P-RNTI(Paging-RNTI)7} CRCell mk2=70 4= Itk Al A8 1, U & -4 2] & =2
Al 2~8l X B 5-5(SIB: system information block)E 9] ¢+ PDCCHz}A A 2~ 8l 2 B,
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[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

218 2}, SI-RNTI(system information RNTI)7} CRCel| v} 2=7] € 4= 9l t), whiko
W NA| 2 e Eo] o] g HE WY AAM 2 SHES XA
?3F, RA-RNTI(random access-RNTI)7} CRCel| v}2~7]1 = 4= 91t}

EPDCCH(enhanced PDCCH)+= &% 5 % (UE-specific) A 1€ ¥ & Y&},
EPDCCH+= @ 543517 4% =+¢] A%l &5 (PRB: physical resource block)®l
A gkt vpA] el A< gk vk} 2o] PDCCH= A H g ol o] A A
S5l A kel Ao 3714 OFDM A EEell A &4 4 9l 21, EPDCCH
PDCCH o] &] o] #}¢d G el A A2 4 vk M B2 9] f EPDCCH7}

A ZHE = A (S, A S 39 Al A 1EH (& 9, RRC A 1EH 5)&
ol ddol] AAE 4 Q)

EPDCCH+= DL-SCHe} #& ¥ A5 90, 2l @9 % HARQ A X, UL-SCH}
A E Ad ¥ 29 s 2 HARQ A X, SL-SCH(Sidelink Shared Channel) 2
PSCCH(Physical Sidelink Control Channel) ¥ & ¥l 9] 3t AW 54 S &
Ut v 9 EPDCCH7F Al € o+ o, @i EPCCHO A EE ZFUEHHE &

A
T At

EPDCCH== &bt B3z 1 0] /2] 9<% 2 B3 CCE(ECCE: enhanced CCE)E
o]-&3te] HEd 4= 9l o, ZF EPDCCH =™ "H = v < o] EPDCCH ¥ ECCE9]
M7 A A = 3l

7} ECCET &9 A9 8 4 1% (EREG: enhanced resource element group) 2. =
T3 4= 9Jth. EREGE ECCE2] REoN 2] w33 & 4 2]5}7] 95} AL-&-H ),
PRB % ¥ & 1670 2] EREG7} &4 3t} ZF PRB % W o A DMRSE Y Z+= REZ
A9l stal, B RE= F377F G 718h= S = L vy Algbo] S7ak=
A E 0 WA 157hA] o] HE 7 o

& 5529 EPDCCHE XU E " & = Q). ol & 591, ©do] EPDCCH

A2 e Yok shbel PRB 4 Stk iz F 7] ] EPDCCH A =7}
CEEE

A 2 thE /)49 ECCEZF W9 © 24 EPCCHE A8 A =2 th&
3 3} (coding rate)©] A A= 4= A th EPCCHE A 9 4 4 $-(localized
transmission) == W¥-AF4 A %= (distributed transmission)< AF-83 4= Q1 0.1, 0] 9]
ut2} PRB W} REC ECCEQ| mjsg o] &ehd <= g},

L4 2ol A8 5 = A A Al Elel M ek A A B
ZY e 7-2E vtk

45 Fxoi, A A A B 2y Y Fabg G ol A Ao Pt H ol E
dHoZ Um Utk Ao gFoll = FFHA A HREY=EE
PUCCH(Physical Uplink Control Channel)©] 2t ¥t} to] & & & A}-8-2}
t] o] E] & 1} 2 3= PUSCH(Physical Uplink Shared Channel)©] &4-¥ ), &<
HrEut SA4& FA 8] HEl shube] @S PUCCHSF PUSCHE & A 9]

=
AEatA E=th
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[90]

[91]
[92]
[93]

[94]

[95]

[96]

[97]
[98]

[99]

o] o] tf ¢t PUCCHO) = A1 B X 2| ) ol A9 &-5-(RB: Resource
Block) o] St th RB %ol 4:5H= RBE2 27 9] £E 52 4o A=
U2 3 ukEut 5 24X g}, o] & PUCCHO 3%l RB -2 &5 2 7 (slot
boundary) el A =3} 5= ©K(frequency hopping) ¥ T a1 $HC},

MIMO(Multi-Input Multi-Output)

MIMO 7]%52 A5 7kA] dubA o= 3k 7 o] 41 Qk e ¢} 3 7H 2]
TR UE AR A Slo A gy ste], th $41(Tx) SHE| L& 5 5241 (Rx)
e L} & AL-g3tt). thA] Tafl A, MIMO 7] 4 -4 Z41 A 2~slo] Al tEi=
FAGNA 5 =9 QHHUE AFE el 8% T B s A= B EH]
A3 71z o)t} o]stoll = MIMO'E 't =¥ Stelvbet Astr] =2 g

U 7 AA =2 vds =9 ey 72 3k o] b g w A A (total
message)E A1 8F7] #lake] g 7l o] Qbely A 2ol o EahA] er o, ol 2] 7l 9
FEIUE S8l Al et 522 dlol 272 = slo] e gl dlolE &
AT A A o 7 = otel} 714 5 A2 W] o] A

Z

==
dole A8 THS Sl AILH
Z

Wi
24
=
=
°
o
o
>,

lo
N
iy
°
offl
o
>,
=2
=
o)
et
23
i
rlo
Ko}
°
n)

N
oy
i
o

Sreteg a8AR ve dEF U vl whEA
ol ‘E et o] o 2 Aol M MIMO F4l 71 && ol &%
=8 A ARE g Sl

r
o

.

B oo i
:(‘>L_r‘
o
X
o
oldh
K3
=
oo
i)
it
°
offt
ot oftt
r,
fo
e
oy
o
o
o
gl
A
A
ik

U% A& SHEILHMIMO) 541 Al 228l 9] Al ot
2 Shelube] 28 NLTA R, 5241 Shelue] 525 N RN
U 42217 ol K 7 b 9] Qhe| LS ALgEHA H] 3
dlsto] o] 249 AW A% o] ZrlsnE, A%
A o] E(transfer rate) = A 7] 2L, T 82 &4 0 & A Z 4= gl
o] 45, Ad A e Skl hE AF w0l Ex= shte] et YE

3t 499 Al A gl ER_o)ol v A& gl o] E F7HER)O

5
op
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[100]

[101]

[102]
[103]

[104]

[105]

[106]

[107]

[108]

2, o8 Eol, 4749] £ Qrel ks 470 9] 5241 Qe LhE o] §5H= MIMO 4]
A28 ol A= el el Al 2 glel) Bl ol 24 dule] A% w0l E S B5g

T Tt

ole} A& thF A=Y U] Va2 g AE BRE T AEES
ol &3sto] AF A EF oli= &1 tho] Y A B (spatial diversity) 2] 7},
o] S QY-S o] &aho] v 9] HolE A E & FAl ol $418Ho]
AEES P71 &3 B E & 97 (spatial multiplexing) WA &2 Wz
UL S o] e gk - THA] WA & A 8] A Felo] Aol A A 4d ]

A S o] o 975 A2 ol Q75 i Hopel .

5
z 2
>
ot
o N
Ir
st
$£ =
s
Reu)
9 of
]
o 1o 4
offt oX
> o
o oy
o rlr
oo >,
o ok
e Y
> e H
ot JFN
]
m M
T
&g
Jrge-t
—
S,

rlo
Z oH
Fi
_E
°
Iz
>
)
°
Iy

lo
oby T
>0
=
o
=
ﬁ

z
=3
o
4
>,

sty o) 9k g2 & A
HElL S (N_R)9] r(N_T x N_R)°ll sl F 5= 4& 4&

AR, L EE U VIS 4 40 eyl A A
SAlsh= W ], olu]l AV M = FA7IZ5E FA ol AE vlolH
Alolof 3% 7k o] A 0}71] Aot FA7Tel M 1= o] M & A3 Az A g
7I& ol &ste] A A F A1 g of 7)ol ARE ¥ = e Al Y
MLD(maximum likelihood detection) 54171, ZF(zero-forcing) 2171,
MMSE(minimum mean square error) =21 7], D-BLAST (Diagonal-Bell Laboratories
Layered Space-Time), V-BLAST(Vertical-Bell Laboratories Layered Space-Time)
ol don, 53] FAldeM A ARE o 5= & 5ol &= SVD(singular
value decomposition) 2] & A& = itk

AR, gk vholH Al e e} et HE|EE Y o] A¢E VY S &

A

chol B A E] o] SRHe Q1.2 % thol vl Al E] Aol F7tel) nhE A5 A
o|Sol A L, T UE e o] SHE HAskw FH Aol A%
RE A C RS = s

AN T OIS & 0 L
oL
[6)

7t 8= L35 (Double-STTD), A|
S

OH
!

A-E o] ghom, o] F A
BICM(STBICM) 5 2] HH2] o]
At ulel g s e
:rL;*q]XJ o] H]—HJ o7 Hng;
o] vEld 4= Q)

WA, & 50 EAlE ufe} o] N_T7) 9] 541 QFEYFeF N_R7I ] 5241 QFEIL7F
Z 8= AL A sk

A, A Al 5ol sl AR, o] &} o]l N_T7/H 9 F21 tElv7E =
A AL 7 JHI=N T/ o]0 F o] & v} &3} e W 2 Yehd 4=
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o)
PN .

[109] [52]2]

T

S_ISIDSZD ,SA/' J

[110] &0, Z+7kol e AR s 1,5 2,...,s N Tl 91 AE2HEs gy & 4
o, ol Z}zke] A F de—ﬂ.%P 1,P 2, . T} 3hA, A% 75 o]
ZAHE A AR E w4 Mg R UrE‘r”E4 ZF AT},

[111]  [5-413]

l,sz,---,sNT]T =[PISI,PZS2,--- P, s

> NV Ny

f

[112] gh2 39l HAF Aol 2 HE ARE AF

'J—:—]—_9 —),:"l
&3} ol hebd 5 9ok
[113]  [F44]
P 0 s,
P S,
§= : . |=Ps
0 PNT Sy,
[114] &7, 584 49 A% Aol 24 € AR W= 1 F 71EX 98 wot
el A ASE = N_T/He AEAE x 1, x 2, ., x N_TE 74 g},
o 7| A, 7hEA] dE-& ﬂ% g g3t Sol uhe) ﬂi AR E ZF ot}
A48 FlE] = 93E s o) e HEF AE x 1,x 2, .., x N.TE
W] xE o] §oko] Tt ol vhebdl 5= 9
[115] [5F2)5]
_xl ] _wll w12 wlNT __‘§1 ]
x2 w21 w22 WZNT §2
X = = . |=Ws=WPs
X; Wy Wis Win, S,
7xNT7 7WNT1 WNTZ WNTNT77§NT7
[116] AZA, w_ij= i A S QFEIVe} jA A A E B IEe] 7hEA & Y ER,
W= ol & P HE Ve Alo|t o] o} & 1 E WE 7HEA] 3l H(Weight
Matrix) == X 2] 7 3 E(Precoding Matrix)2} 21},
[117] @8, 4% vbel B2 A% A8 4 ol A e & AHgBhe 7 9-9)
T HE UYL AL g ot AR o] A7E B 5 9
[118] T HE E F—%“o‘% ALEshE A= A2 gEANTE E}vﬁ}o}oi B A
Ho=E, gr W o] fIAEe] BT O E & 7HA A B = vk, 33t

Al oz e pe
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O HATE & ALl B 2& 255 oy g 4
HoE R A o] dAEo| o =y

[119] =&, A EAY TG 30 oA E & Z8 st Wi % 18 7Fsstrt
=, o5 5o 3709 41 <HEHYE F3 =
o] &35lo] AFEtar, Y A= 27 thE e E T EE E s Bl
A5 e 4

[120] ©&2=, FAAE = N_RAY FA P Y7L 9= 9, 7 SFe| L]
FANE y 1,y 2, ..,y N RS W y=2 o} 53 o] Yehf 7] 2 el

[121]  [52]6]

Y= [ylsyz:'”:yzv ]I‘

[122] 3, 5 A5 heluk 54 Az 8lo] oA el Ade magshis 4,
7h7ke] A Y& A qhelL) Qe 2ol W TRE 4= glon, 4 qhelu
JREE 2 QLB AN AY e h = BASY] 2 9 o7 A, il

.]

1= R _
Qe 22 9] 447} 541 GHEIL) 91 e 27} A, S a1ghel L] Qe 2} v lel

(123 clel@ AL e ole) A del Fold el 2 38 Fuj 2w 1A 7hssh,
W] EA 9] o & Hof w83 Pl
[124] %6 vh5e] $40 Qhejibel A shibe] 541 chelubizel 39S vhebdl soluk,
[125] % 60) A Hksk ol F N_T/hS] 4 Qhel b ] aIehe iR
S 3she Y e vt ol £ shssih

547)

h:T = lhilahib”"hiNTJ

[126]

—

[127]  HE=3H 7] 784 73 22 48 2dS T8 N_TAH Y 541 be v = 7
N_R7I2] 4l FAUE AA = A E & 25 e = 49 os-3 o] Yebd
etk

[128] [418]

_hf | _hll h12 thT |
hg h21 hzz thT
H=|" -
hiT hil hu : hiNT
_h;R_ _hNRI hNRZ hNRNT_
[129] ghA, A AL 19 2-E A AE HE 713 ol WA H3(AWGN:

Additive White Gaussian Noise)7} Tl 8] X] A] ¥ 2.2 N _R7} 9] =41 Stel Y Z2+2)o)
el A= WA A& n 1,n2,..,n N RE WHE g b7 g
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[130]  [57219]
n= [nl,nz, My
[131] At ulel 4 AE AT, Al AT, A, 2 A 2ke-o] wal e g 25
% 42 chelu 4 A 2ol A9 ZH7he o g2 A Fol ek
+ 9tk
[132]  [74]10]
_yl ] _hll h, hINT _xl ] _nl ]
V2 hy  hy hzzv, X, n,
_ . _ . *. . N . Hx 4
Y Yi hil hi2 hiNT X; h, e
| Ve | hNRl hNRZ hNRNT e | [Py |
(133 W, el Al s ek Ay A Hel Ak el i S441 shely

[134]

[135]

[136]

[137]

[138]

o olald AAE ). QY FE gi= 9] A B nle} o] el Sri= 4=
Blibe] 4 N_R¥} @olx] 11, Aef 4xi= 441 ohelibe] 4= N_TS} Ho} 2]
LS dE HE N_RxN_T o] it
AnbA o 72 2] B A (rank)= A 2 5 H < (independent) 3 L= & o] 7l
oM Ha R o= wﬁ‘r*ﬂ FHo Fa= Y L= Qo Nt &
F A A A H o o E B, A 3E HY ¥ H(rank(H))= TS} o]
Al g T

e

[~ EaW | 2111]
rank(H) < min(N,, N,,)
e, 8l ¥ 2 a1 f-#] 73l (Eigen value decomposition) S 51 -& ], & A+

LA (eigen value)E 5ol A 00] o} AL{F-A & 4R Hold 4= 9

H] =gl uhH o 2 | =2 5 & SVD(singular value decomposition) §}-2 ™ 09] O}El
50| Zk(singular value)E o] 7= BT = v} whehA, A A Ho A P19
242 o= Fol ] Aol Me e ARE B = = Fd ot

A
Bl

= UMW o 9lo], MIMO A %ol 3t = I (Rank)= EF A A D EA Fa
Ao EHH o7 AT E AET 4 Y= A2 5 ER,
'golollayen)2] M= 4 ARE B3 ASE =T ~EH S
%ﬂ%%%%@gi%QQSQEﬁ%ﬂﬂoﬂ:%ifﬂmw4%
Na=2] o)l & Agslr] wlito] 583 AFo] ¢l 3 Y= wlolo] 49}
T o & 7,
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[139] 7 W 3l (Carrier Aggregation
[140] B o] Ao Fol| A arel k= Sl 342 HE Al g of (Multi-carrier) A
A S B Eghein =, 2 db ol M ARS E = HE A g o] Al2~E] e
7l 2] o] ¥ 3H(CA: Carrier Aggregation) A| Z~&l o] 2} & F o] & & X Y 3}7]

[141]

[142]

[143]
[144]

[145]

Ao, B2 s Bl AT o E o e
o & & (bandwidth) 7} = 17 ©o]/d9] B 3¥d E ) 2] ©](CC: Component
Carrier)E " }(aggregation) 5} o] AF-8-3hi= Al 28l @3t}
B wrlol 4 e A) o] Al2lo] o MR, v s 4 4)E ol an),
o] ] 7)o o] e 91 % FHcontiguous) A 2] 7-o] HEMW ol 1)
215 &H(non-contiguous) 7] & o] 7+<] W3S B 5 ou] &}, et slake =9}
g o] QAR AFUE AeolEe] iz |
S 2L 7 FE g 2lo) ol 3, DL CC Beh) ok 489 AE =
Aelel(elat, 'UL cC'et gtt) 527F & A 8 4 -5 th 3 A (symmetric)
HAAdolebar star, 1 7 v 7 -5 8] A 2 (asymmetric) A o] 2hal gt}
ol ¢} -2 gl W3k dhgul HA, o 9= 3] A (bandwidth aggregation),
2 E g A (spectrum aggregation) ‘5 7 22 &0 o &8 ¥ o] A-&E 5 9l
57} ol abe] ARENIE A elol7h AgEo] AR Aol e LTE-A
AT 100MH Pl 31 A S F R Hef. £ eln
2 G E S 7HA = 17 o] 9] Alelo) & Adst v, A3sl= A el o) ]
22 7]E IMT Al =¥l 1} 9] & 24 (backward compatibility) F-%] & ¢ 814
NE AR AL S B E O R AN glek o) B Fol 4] /|2
3GPP LTE Al 2280 3= (1.4, 3,5, 10, 15, 20}MHz T} & Z& ] 91541, 3GPP
LTE-advanced A| 2= §1(Z, LTE-A)ol| A 3= 7] <& Al =8l 7} 9o] 53-8 913 A7) <]
S 257k o] &3] 20MHz Rt & t) & &S A| s & 5 v} 3
H k-1 o ]}\1 /\]__Q.QL: 7]]‘7/]0-] tﬂ?‘fL }\]/\Eﬂ}_l 7]& /\]/\Eﬂoﬂ}q /\]__Q_O}L:
N E g eglol A2 N E S Golstel Aol WihE A
T

>,

i
X
i}

|

O
[ead}

O

m%

LTE-A Al =512 524 2h -8 e st7] 98l A(eel) 2] 71E & AFg-gho)
Aret 7l 2 o] ¥ 3 842 vl Al (multiple cells) 24 02 AA & 4=

AL 3tk 51 A94(DL €O - 3 A (UL CO) & o] 3oz
Aoy, JEE A A9 5 24 ofyr) wpebA, AL s eE A A4
i, B Sl A Ad G FFE A Ao AL U 54 &
shbe] H A ® A Al(configured serving cell)S 7FX] = 7 $- 171 9] DL CC9}
1788 UL CCE 7HE 5= e, 54 whdo] 27) o o] A H AW A&
7HA = 7 9ol = Aol =k ] DL CCE 7AW UL CC Y == 19} 271}
AR S-S e

=, 1 HHE DL ch‘r UL CC7} 4 5 ot &, 574 whdo] o9
AAE AW Ag 7FA] = 49 DL CCY =Xt} UL CC7} vl B2 7 glo] B

o
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A% A 5 ) =, 7l 2l o] ¥ 3(carrier aggregation)-> Z+2} 7l €] o
ool FA Foh AR e 5 ol gl AR el o olalE
ATk, o 7] A, Iz A (Cell) & DA 0 R AR E= V] A o] AW

[146]

[147]

[148]

[149]

oo o 7 Ao '} i= JL -5 o] of

LTE-A A =Bl A AFE-5] 3= A& > efo] ™ 2] Al(PCell: Primary Cell) R
Al ¢ A(SCell: Secondary Cell)= E 83t} Pl 7k SAE X Al(Serving
Cell)= A& 5 9lth. RRC_CONNECTED B ol 91 A7k 7} 2] o] ¥ gto]
QA GRAY Aelo] MRS A AeHA g wae] A9, pART F4H
AR o] o shut E A g}, B, RRC_CONNECTED “ B ol 31t 71 2] o
tﬂ?‘fLo] /\47@1%] 11;_}1321 OTO}L} o]z\]—/] }ﬂﬂ] H]o] Hg—f,:?}\On:L;ﬁjﬂ }\11101
Al oﬂ P/H]J/], O}H— o] /\]—/] sAl o] J.b‘Pth_

1H1 Al (P/H]JJF SH])T: RRC J]rg]_u] 1.‘2 E(,H 29 79%1 Z,: }lq_ PhysCellId—— /\419]
) AT A EA R 0FF 5037H4] o] A G4k-S 7HXI Tk SCelllndex+= SA &
H85p7] $15ko] AHE13= <FEFRHshor) A E AR 1Y E 7749 SRS
7F21t}, ServCelllndexi= AW AlPpAl 3= SA)) S 2 E35H7] 9 sho] AMEH =
CFeFRHshort) 2] AL 0% B 774X o] gk 7HAI) 0ghe Aol 4§ H v,
SCelllndex+= SAlell 2-&3}7] 18] v 2] Fo] @t} =, ServCelllndexll A 7+
A1 A ID (3= A 9192 & 74X o] pAlo] Wk,

P Seho] vl ] F-3}4(E L, primary CO) Aol 4 B2tahiz A o v dhel.
ko] 7] 172 A (initial connection establishment) 274 & 3 sFA Y °2
A4 A S o= AHEE = e, =B Aol M XA E A=
Aok p i ok R A2 Al g o] W SHE el e AW A T
Aloj o 1ol FAlo] W= A ou| gt} =, whihe 24 of pAdlof A vt
PUCCHE €1 ol s = o, Al &8 AR E g 5714 ZUEH
AzE W7 8= pARES o] 83 4= 1t} E-UTRAN(Evolved Universal
Terrestrial Radio Access)< 71 ¢ ©] tg% %]-73 9 A Y3hi= @Eof Al o] FA Ao
] H (mobilityControlInfo) & ¥ $}5}+= AlZ2] RRC 12

Al 4 4 (RRCConnectionReconfigutaion) ]/\] A& o] &3le] =98 daE 9 s)
pAlElS W AT =% 9T},

SAE AT F] F9p7(%E1=, Secondary CC) “doll A g#tsh= A& v 4
5. 578 o] P ST A, S S ol A 2 9l
5. RRC Q120] A 0] o] 50171 o] Fol T4 7h5elal 37

A9l A et izv) L8R 4 AT Aol W B el A%
Fol 4 pALS A )X A%, % s4lel = PUCCHT} & B
E-UTRAN- S48 7 2] o] ¥ ¢ ﬁmg Al etz ol Al F7ke v,
RRC_CONNECTED g He]l 9l+= #d ¥ Ao 543 AddH RE AL ARE
% /\]Zlﬁ(dedlcated signal)2 &3l Al 5

ddE sAdo] sA R k] ofshe] Aol

)\

T
)\
T

1o, o] wf &9 AlE 2] RRC
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[150]

[151]

[152]

[153]

[154]

[155]

[156]

A2 247 (RRCConnectionReconfigutaion) M A| A & ©]-8-3+ 4= )T},
E-UTRANS & 5 §4l obol| A B 27| ~ES ] Ruji= vh i 2 4)o] 3t
gtuE & 71X = 54 A 19 ¥ (dedicated signaling) & 5~ 9

Z7] Bet &8} g o] Al &kl o] Fof], E-UTRAN-S &2 A7 1}
Z71e) T E = pAlel FE7tsto] st o] Ao SA-S 3 W ES
TS g ATk Ao Wt el pa H SAE A7 AEUE
el 24 F2T 5 Sl olse] AA] oo A= Zefo] e FEHE
el ol(PCC)i= Pl FUS |2 AFEE = 9lo, A AXHE
7N el o](SCO)i= SA 7} T A3 o u| &2 AFEE 4= 9t}

L7 Edygo] 48E 5 9l A S Al HEWE Jg]o] &
ANelo} Wyt 49 & vepdh

%79 ()i LTE Al =8lo| A AMS- ¥ = g Al glo] 25 Yeldth AxdE
7l ] ol ol = DL CC} UL CC7F 1t} shvbe] H 2 E 7l 2] o] &= 20MHz 9]
T WY S 7 4 9l

5279 (b)i= LTE_A Al 2= ¥lel A AL-8-5] = 7l 2] o] W3 125 vebdo) = 79
(b)2] 7 9-oll 20MHz2] 3}~ A7 & 2H= 3 719 AXFE Jlg]o]7F A3 g
7455 HErdYh DL CC9F UL CC7F 242} 3 7§49 21, DL CC9F UL CC 9
Aol Algko] 9l A2 ol A g o] Wehe] A9 W& 3719 CCE F A9
U Y o, e A A a/d o) HE A = a gekE g
A/ elHE $41E 4 )

qhef, 54 Aol A N7) ©] DL CC7F o] 3= 7ol =, Y EH A= bl M
(M<N)7} 8] DL CCE &3 & = vt o], &2 M 7} 9] Al §¥ DL CC ®7H&
RUH YL DLAZE AT 5= o}, g U ELQ A= L (L<M<N)7I 9] DL
CColl $-A=91E 520 T8 DL CCE o] edst 4= 9l o, o] 3k 45
UE+= L 7 ¢] DL CC+= Wh=A] BBl el of gt} o] & gk W21 & ek w A
Aol & Fibo] 284 4= lTh

stk el = A4 o] ¥k o) 529447 (E1= DL CO)9F A&k =1 #Ah1 o] ®E5-3}
T+, UL CC) Alol o] % 7] #](linkage)™= RRC " A %] &} & 391 Al &
H AL A L A| 286 A B of &l XAl E 5= dTh o & &0, SIB2(System
Information Block Type2)°ll 2] 314 2] == & 7] X] o] 2] & 4] DL A 3} UL
AHd el 3ol FAE Ut FAA R, A= UL THEE UYE=
PDCCH7} A% %= DL CC9 A7) UL LW E & AF8-38F= UL CCrHe] W
HAE om & 5= 2l o™, HARQE 9 ¢ dlo] ¥ 7} 7 %% += DL CC(*:+= UL
CC)¢} HARQ ACK/NACK 41 &7} A% = UL CC(*E+= DL CC)ZFe] -3
HAE ou & 5 gl

ko] kit o] el sAlo] A E W, WESY A= A4 SA(E)S
24 SH(activate) B=+= H) A $H(deactivate) T 4~ QA T} PAE G4 A stH T
Yl E ¢ 7+ &4/1] 24 (Activation/Deactivation) MAC A ¢ 2 4(MAC control

Y
=
>
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[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]
[165]
[166]

element) & A F3 o2 A SA(E)E A3 == v A 3kt

/M| A MAC Alo] 24 A E A71E 7k A, 770 2] C E =(C-field) <}
170 9] R 2 ER-field)E E&3h= G Sel(octe) &2 FAAHTEH C 2= 7
Sl 91 2 (SCelllndex) '8 & A1 ¥ a1, sS4 o] @Ad/m) &4 Ae| & X A3t} C
e gho]l 1'2 A ¥y sl sS4l 19 A5 71X = sS4l o] gl shE = A&
AAlShaL, 0o m AE W el SA Qe A5 7HA| = Sl o v g g H = A&
X A ghet,

ot gde A e sAl ¥ 2 Elo] 1 (sCellDeactivationTimer) S §-4] 3} 3L,
Epol o7} mh e o) w e SAS v YT FA 2] hol v 7ol
E} o] ¥ (sCellDeactivationTimer)2] 2} 91 2~® *~(instance)®l %] &%, RRC
Alzrd ol o] AR SA(E)0l F7HE Wl s =M o] F, 27
SA(E)S v 2 3} A e o] ok

wb& 7 TTION A Z42h9] A5 SA(E)d tiste] of 29 -2 52h&

- @do] 54 TTI(M B2 e 9} n)oll M s4l= &4 3}sh= &A4J/m] 24 MAC
Alo] 45 F4lshA, G G Xl gto] ol 3 &eh= TTI(M B 8 %) n+8
= 2ol )oll A SAE A st Bl Sl A Blo|w &

(DA AAI I, dho] SAIE S 31gh b= 212 whdo] Sl Aol A
SRS(Sounding Reference Signal) %%+, S4-= 9] $F CQI(Channel Quality
Indicator)/PMI(Precoding Matrix Indicator)/RI(Rank Indication)/PTI(Precoding Type
Indicator) 2.31, SA Aol Al PDCCH FYE ¥, $4-& |3t PDCCH X1 B & 7}
22 Ak sl F2AkE A8t A ouldin

- o] 54 TTIA B2 # 9] nyoll A SA-& v] 2 slsh= gd/m] 84 MAC
Alo] @45 FAEAY s 54 TTIA B X8 ¢ n) 2431 sA3 A9
Etolmi 7k Rta s, a2 e Xl Bho] ol 8 8k TTI(H B2 2] 9) n+8 3=
1ol )ell A SAE v ststar, s | SAle] Bl & Fdbel, sl sl
dd ¥ 2= HARQ H ¥ £ H]&-Th(flush).

- 84319 A Akl PDCCH7F A& 9 =1 29 E (uplink grant) ®£3= &8 =1
% %1 (downlink assignment)= A A| S} A Y, = A 31 H A& ~ASH 8
A A 2] PDCCH7F 24 3t SAl& 918 ek = 20 E(uplink grant) =+
5tk =1 5 <1 (downlink assignment)-S- XA 5HA, THE-& G SA I} HHH
Eto|m & A A 2}gtr}

-SAo] v EAFEH, B e gl Aol A SRSE A LA %o, SIS 9 E
S4 Ao 5] PDCCHE XU E5HA] &=t

W M A X A X (Random Access Procedure)

o] s}el| A 3= LTE/LTE-A Al 2=l o A A &-3}i= W o A 2~ “d XHrandom access
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[167]

[168]

[169]
[170]

[171]
[172]
[173]

[174]

[175]

[176]

[177]

[178]

procedure)©l] o 3l 23] T},

W MA| 2 A= o] VA5 A A FV] 5 AU AEFE A FA
A2 S ] YE AR g Aol AX &, v 2] A wtol
gL A F/1E G5 A aW FRE ST A 2| R RTE AL
7hs et ] A 2 3 ) M5 (random access preamble) 2] ] 3F S M A
BE 2 AFo ALEH = T Aol #E HRE A=) Wy A~
BE ] AEol AFEE = A A2 A o]k gt o] o] A B Q)
/\94._7,::43,100 Aol ol gl A 9] ZKLOE_EZJIFJ OE}.E}EL@‘@
e JForE Jom Aegh dy A2 Ly EE
AFstar, 7] WY A2 ZEPES T8 VA 7& A 5715
E}o] ™ “d H(TA: timing alignment) L& WE NA 2~ S-S T3 b=z B,
ol Za4 whik e ek o V|5 & 538 Ao|th

Ad A A 2 A AF= FDD(frequency division duplex)®} TDD(time division
duplex)ol| Al 3821 Q1 A x}ol v}, A A2 d = Al Afo] = F-¥h3t,

7l 2] o] ¥ ZH(CA: carrier aggregation)©] A1 °d ¥ 74 -9 A% A(serving cell) 2]
Rt A e

WA whdo] Ay i A3}E 36t A2 vged de A7 9

- giro] 71 A = 3F2] RRC 912 (RRC Connection)©] €191, RRC o}o] & “J e o] A
Z 7] %45 (initial access)= T~ 5F+= 45

-RRC 12 A]-&+ A XHRRC connection re-establishment procedure) &
Tt AT

- o]l =@ el M, BF Al (target) AR A S8k AT

-7 A =] WEel oal] A Al HaprE @ 1= AT

-RRC 12 e =, dE A AL 7] 7F 24 @&

&kl 4 (non-synchronized) 3} 8 A1 2 252 d] o] g 7} WAy 5= 7 5

-RRC 2172 A8 =, 3 712 A7 57171 94] 28 Y (non-synchronized),
FAAL g A7) Al AFEE = A E T o] @R A
Aol M, AFH AR A ol 7F T sh= 75

-RRC 9172 4 H] =, Elo] ™ o] = ull 2~ (timing advance) 7} 2 Q. 3+ A} 8o A
ko] 9] %] A A (positioning)2 =3 3= 4 -F-

A o4 2 9 (radio link failure) 5=5= 31 = 2 ¥ 2 I} (handover failure) A| -
erzé% T35t A5

3GPP Rel-109 A = 7 g] o] B 3H& Al st 74 3 & Al 2= wllol) A sft o]

A & &9, PA)ol 48 7153 TA(timing advance) 448 572 Ao
2 Aol e et ohwk, dido] MR tE Fak =
pep Aol A AA| o] A ) B9 AE 5 %] F(propagation) 54 ©]
AES (S & Jdok w23 54 Ao A9 A A g 52
2] A A& 98 RRH(remote radio header)(Z;, & 3 H), H & Al (femto

fij
S
r

=

10

N b ol im

I /ri'.‘i ol 034_,
iz gtN
-1N

AL
N

-
ot 12
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[179]

[180]

cell) =2 3] 3 A(pico cell) 3 -2 2= Al(small cell) == A 7 E €

7] A] =5 (SeNB: secondary eNB)©] A o] n| X] ] = 3ol A -2 shr}e] AlS
S8l 71 A= (F, Wl A Z 7] A S (macro eNB)) 3} 5418 4285131, v} & 48 F-5
A e 714 =3 T4 FadlshE A5 S dEol AR uE Ha A
542 A E 5 Ak o] A4, Bhol TA 4 o] 5ol BFoe

=
g WA oB2 AL = ATY A ASE AT A S B9 AE Aol A
AEH= BTNz Sl A4 &5 714 5= vk whebA, 59
ASo] WHE CA 3ol A B0 TAZ 7HA = Zlo] ntgd a3 4= 9l o,

o
3GPP Rel-11°| A = t5 TA(multiple TA)E #] ¥ 3}7]
GAZTAE 5HH o2 298k A& a2 g °] & TA 15 (TAG: TA
group)©] 2} 5, TAG== st ol o] AEg 3 5= glon], TAG W] ¥314
shuf o) o] Alolli= 5L S TAZE 3824 o= 2849 5 Ut} o] Y3 th5 TAE
43871 Y3ke], MAC TA & A o] 2 A (element)i= 2 H] E 2] TAG
2PHZAHTAGID)®F 6 H| E ] TA W& == A Hl v

o] Wko] AE e pAF FhA o] bA A E A A~ ARE

Sl A7 A EE Ay A A AaE e Floh palo] £38
TAG(Z, pTAG: primary TAG)S] 74 -9-, 7| &4 5L 8HA PALS 7T o2
A ¥ =, 52 PAlof] HbE = WY A~ AAE Fel 24 = TAE pTAG
W 2= el A8 5 vk v, S =T A B = TAG(S, sTAG:
secondary TAG)®] 74 --, sTAG LH EASAE 7FoE A4 =TAT dlE
sTAG W 2.5 A(E)ell A8 o= 1o, o] W TA= 7| A=<l o &l 7HA = I
WA 2= Aol of 8l &5 4 vk A A 22, sTAG Woll A S
RACH(Random Access Channel) A} 0.2 A ¥ 31, 7| A= TAE A3}
st S| A RACH F&& 83 st} =, 7] A o2& PAA| A H &5 =
PDCCH 2.t ]l 93 SAE 4ol 4] RACH A %-& MAAIZI T}, SA ] ) &0
thet &5 WA A3 RA-RNTIE ARE-81o] pALS &8l 1S rh dd2 wl
N =E AT 0B v SAS 7| E 0 E AAE = TAE 31T sTAG Y ZE
AE)el A8 == ). o] ¢} o], A Ou/‘ﬂ 2= A= SA O M & e g Sl o]
43k sSTAGS] EFol™ A E(timing alignment)s & 53817] 95to] SAo| A %=

4=3E 4= 9l

LTE/LTE-A A| =¥l o]l A= ?] A 2 3Z 2] 9% E-(random access preamble,
RACH preamble)& 41 Bl 3}= 24 ol A, 543k {39t etoll A whiko] 9lol =
shulel R B Aelsto] ALEsE A A 7]HE Wy A 2 ZF(contention
based random access procedure) 2} 7] #| =1 o] 57 Wido Alqt stddel = WY
MA| 2 Z ] M E-g AL-E-3= H] A A 71HE ey A 2 A XH(non-contention based
random access procedure)< X7 A& ¢}, thak, 8] A A ZHE iy A 2
Axpi=z, et ??HEO‘JH B, 71 A= ol e ola W= A, dE A
2 4 (positioning) B/®EE= sTAGS 913 Bto] ™ o] =l 2 g H o] §haslo] ALg-2
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ol AR oA 22 AR hrE o luha] Q) g 216 e 2 A 4ol
DR RS

[181]

[182]

[183]
[184]

[185]

[186]

[187]
[188]

$HA, H el o] :==(RN: relay node) =3 74 A 718F Al ol A 2 A z2}o) v] A AY
719k WY A 2~ AxE B 2] dgink Hlo] =t Ay A A HAE
ek o, 71 A - A RN A B3 2|9 -4 (configuration)=
< WA 21 (suspend). =5, ©]5= YA A 02 RN A B9 4 & 77| 8=
o= Agufgit}, o] & a2 o2 Wy A~ AxP7E = = Al f o A RN
MBS ] o] A

L8 o] Agd ¢ = T B4 Al 2wl A A A ZIRE Al oA A
HAzLE AW sty] 98 =olth

(1) A1 ¥ A %] (Msg 1, message 1)

WA, W& Al 2~ E A B (system information) T 3 = @ ¥ ™ & (handover
command)& &3l A A F W NA 2 Ze] P E o] Fgtell A 9] o] 2 (randomly)
sl Y A2 32 2] 98 E-(random access preamble, RACH preamble)-&
Aelstar, A7 A A~ 22 ES AE5 T 5 = PRACH(physical RACH)
A& AEEte] 2 Eghe

W A2 2= RACH AE A EolA 6H ER AEH 51, 61 E=
RACH &g thd-& 218 817] 9] g 58] E 9] 91 9] 218 ZHradom identity) 2},
F7F AR5 YeERl 7] Y3 1R E( S 9, A3 WA A(Msg 3)] A7 &
AADE A E

G2 Ry Ay A T QES FAE A FE TYPEL vy,
RA-RNTIE & =53t} gy AA| 2 ]l 5o] Z25-¥ PRACHS} ¥ ¥
RA-RNTI= |G @hdo] A gk ey MA| 2 sz E5- 2] Al JE-F=3b 2|4 o

ute} A4 gl ok

(2) A2 WA X](Msg 2, message 2)

7N A =2 A A A Age] el i Eel A 257 RA-RNTIR
A Al (address) ™ = W5 N A 2> -5 FH(random access response) S T E M F-3H,
W A2 Gotell= WY QA 2 ZE i E - 2/2] ' E ZH(RA preamble
index/identifier), &% = A& el F = 4 3FE = 5 JA(UL grant), YA
Al 218 ZHTC-RNTIL: Temporary C-RNTI) 28] 3L A {F & 7] ¢H(TAC: time
alignment command)& ©] ¥ 32 = vt TACTE 7] A =51 o] ©hidol Al Aakd =
Al ZF 74 E(time alignment)S A 3}7] 918 Bl &= A7 7] 42 XA 8F=
ARtk W& AV AZE 5 7] 4L& o] &5to], B3 E A A ElolW &
78518k} dhidko] AL 71 & 78 AlsHH, AlZE E 7] BFo] 1 (time alignment
timer)E 7N A| 2= A Al 2HgHo) UL granti= =8t 2AIEH WA X (A3
A A o] Zd o] AL E = A EFE A Ak 29 2 TPC(transmit power
command)E 3Z 3¢k TPC= 275 % ¥ PUSCHE 9 ¢k A5 3h9] 2] A7 4
ARg-E T
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[189]

[190]

[191]

[192]

[193]
[194]

N2 LY e A Fol], VA =o] Aldl AK Hi=

S B AAH WY A 2 S 95 S-(random access response
window) Well A AFAale]l Ml A 2 -§Hr(random access response) 2] —r/\] <

N &, PRACHO] th-2-% = RA-RNTIE v}~ 7] ¥l PDCCHE A&E3la, A& 9
PDCCH¢I ] &l A/ A|¥|i= PDSCHE 218HA |k g M~ e A E~
MAC PDU(MAC packet data unit)2] &2 02 HHE 4= 9l o, 47| MAC
PDU PDSCHS &l A= 4= 91tk PDCCHell = 7] PDSCHE 412l oF
&hi= @ el JHof, 471 PDSCHE| 41 ARl o] Faber Z1e] o A7 A B,
Z1e]31 47] PDSCH % & 2] 5o £3E o] Sli= slo| A sirt. <=
upe} o], Aok whidro] 2pslel) Al A% == PDCCHS] A&l A 334, 7]
PDCCHS] AR Eol ule} PDSCH=E A% &= Wy oA~ —8—%‘% Ads] ale

A
T 3

@H oﬂ/q]/\ %I:L %1:_0,4‘_1:_ E‘j/] o@l_g% xd s+ E}go] @H oﬂ/q]/\ <2 I:L
HA| A& FAle7] el A 7] eb= H o A FRE o m| ghok ] oA~ 3
A= 2l Eo] AFu = vpA o A Bz g Qo A 37) & A B4l
o] o] A Bz o R TE Al 25| ra-ResponseWindowSize' 9] 4 o] & 71Xt}
5,98 T EE AEo] TR AMEIYQIORTE 7)Y A H LS
o] B R Y NA A ARG Fk W AN~ FHES ] 98
th7]gke), W2 Al 2~ E A B (system information)& E-8] 1 A A~ Y5
A}o] Z(‘ra-ResponseWindowsize') Il H 41S S 58 4= o, W AA
AL Abo] == 27F 10 Aol o] gho = A E 4= v

GbE 7)Ao HEegld Ay A A ZPET A Ay A~

szl s FEAYAEALE 7 = WY A FEE AT A R e
] A2~ e U S SA ST v, e A s Z e A e-Tt
TaE w7bA W G2 S A A S FAEA] e, 71 A ol

=

;ﬂﬁ:g—}oﬂ]ﬂ @!ﬂ oﬂ/(ﬂ/\ EF/]O‘EE‘.II/} %_?E]‘LL @!ﬂ oﬂ/(ﬂ/\ 3L

4=
[

PR AT A A S S EA 2
ShgiThaL FFE 31, o F Wre e

ﬁg 2 3 < Ba AdESE 78 E 5 A
=gk npe) ol Ay A A el A e A2 e hE AL}

%&‘J o) f-i=, shhe] Wyl A2~ SFolli= St o] ol G ES 9% Ay

MA 2~ & HR7F ESHE 4= 91 7] wjit-oll, 471 UL grant, TC-RNTI “1&] 31

TAC7} o] = @zl Al Fra sk« & & F7] 91+ Zlo] Eashy] wo|t.
(3) A3 WA X](Msg 3, message 3)
chibo] Apalell Al Fa st Wy dA 2~ SHE
N2~ Fol e AR ES A2 A g =,
TC-RNTIE A 43hc}, B3 UL grantE o] &3], vhiko] vy of #|74¥ t]o] g
E= AEA AdE HolH & VX wo® dEsin v Hx
RRC A Zol| A A4 o] CCCHE 53l 7 e ¥ RRC 172 273 o] A|3 WA %] <]

_4—4
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[195]

[196]

[197]
[198]

[199]

o] A4 4= 2™, RRC A4 A &H dako] 4 RRC 741—% ol A
o] CCCHE =38 A9 RRC 14 A1&H Q7o) A3 A X o] E3}%] o]
kel

L ox H
obr ox mo

2

=

Wi
“‘ W
Ok
rir
li
Jﬂ
2
_>.:
JE
ji
Q_L
e
=t
1=
!
°
™
a
N
=
el
&
=X
1>
N
}4(
_‘_,
il
_1
éé
ol
_‘_,
r

= oo
He g
o 2

¥4>

5 ZA7 = WH o R = 7] Wi o] &A1 g A H A
o] 7] HE AA 2~ A} o] ol o|n] el & Ao A e k2
ZHC-RNTDE 7FA] a2 A4, @2 471 UL grantol] o) -&- 8=
ANEE Fal Arl o] A A EAE A g dhd ol 7hef g
Fragh A AEAE e whA] ZE ok, v 2H4l 9
£, S-TMSI 5=5= ¢ 2] 4k(random number))E 3 315} ¢]
Q= A7]e] a1 A A= C-RNTIR. T At} UL-SCH 739
A A~ E g o] AL gFH T ok thido] o} 2] C-RNTIE
ehd, 223 HE 2 C-RNTIO] 71HheE &= gl il A9
218 TC-RNTIZ}F A& o), @2 4}7] UL grantol] o -&-3}=
o, = 322 93 Elo] H(contention resolution timer) &

-

e
o M
1o
4
M
N

N
£ 1
o o

m mtm =

t ok
In}
=)
>

1

0% ol
[ ol o 1]
>

W

X
>
()
2
2

Wi
Eal
2 o

S
T
2

‘

1o P 2 Rl 1% o2 do ok

ofl oby of do

[y = 2 o
o{oﬁ—a.—g
uls

L ol
—1> o _l]m o

RN

g
X
o 2 o ¢

tlel8 &
i

(4) A4 WA X](Msg 4, message 4)

71 Ao R EHE A3 WA A& FE el @Y C-RNTIE 7418 74 -5
T4 C-RNTIE ©|-&-3to] whikol Al A4 | ]7(] = A S = -] s B e R g 2
A|3 H Al ] 2 23] A7) a8 A E AN, S-TMST == 9 9] 4h(random number)) S
ZF/\J S A5, WY A2 Ferel| A dl e el Al &g TC-RNTIE ©] 8314
A4 = Al ]E kol A A F-ghr) of 714, A4 WA X] = C-RNTIE &8}
RRC Od A4 W] Al A](RRC connection setup)”7} 3l G2 5= 9}

2 Wy A~ S tol] & UL grantE 535l AF21 9] Ntﬂx}% E sk
H]O]H A& o] %, & WA A8l 7A=Y AXE V- =, 54
HAI A & =218E7] Y&l PDCCHO| 74l Al 58kt 7] PDCCHE 4l 8l=
el oAM= T 7EA] W o] EAJ gk, ol A A5 g vl o] 4] UL
grantol] tf-&-3Fo] A% A3 WA A 7} AF2l o] 2] 2} 7} C-RNTIS! 7§—°r PR
C-RNTIE ©]-&3}to] PDCCHY] F4l& Al wdbar, 7] 2182 7F o 28 2K,
S-TMSI %= 4 2] Zh(random number))Q! 7 -5-oll =, A A A2~ Stof] ¥ 3l%
TC-RNTIE ©] 83} PDCCHE| 418 Al & dkt}, 71 %, 72 o] A9~ vkef 47|
= A stolm 7k vk ¥ 7] Aol 4212 C-RNTIE 3 PDCCHE 5741 &
Aol b A o ® Ay A~ AP E AL ek, HE
MM 2~ A5 Fastt), T2 A 9-ol= A7) 5 4 elo] 7t 7ha s 7]
Zoll TC-RNTLE %3l PDCCHE 2138tk 471 PDCCH7F A Al &=

ol
S
38
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[200]
[201]

[202]

PDSCHo| 7o}z cﬂo]a—e— grel gk}, ghof A7) wo] B o] ylgo] zpale] a4

AEA7E s o] ok, e A H o2 AT A2 d At
T E AT Fekstar, Ay GA 2 AAE F R A4 v A E F8]

¢S C-RNTIE & 5561, o] & @i 3} Y E 9] = C-RNTIE o] -&35}e] @
£ v Al X](dedicated message) S 5415} A H ),

T WY A 2ol A FE AL AT

WY A5 F3 5] Qo) M FEo] M EH= o] f-i= 7]

N2 P BE Q] 7F Fghshy] widolth =, VAl S B v s A v
D] A oA 2 e QS o] 4 oly] H o], B FE] A

dA = 2P Es Tl deH o= shuE AR A& F. o]
uhe} &g Al X}OJ(PRACH A& &3l %

N2 2P EE Bt AEohA B = A7 AR, 7] A =l M=
stubel Aol AlM G E = shte] WY AL T iR ddshA "o

ol el 714 W A2 SEE el A AFsh W oA 2 Sk
shupel wike] S A0 R o ZATh AT, P43 vhsh L] FEo
A 5 9] Wl E ol 4] wubgol shbel Ad old 2 gte
18k E), o] ol ufeh whunke Zh7) 9 ol4) 2= gte] SAel) b

s A "ok =, WY AAM 2 el 23 st UL GrantE

o]-&3to], & ol D}ULEO] M e golE & B e Y H4s}7)
= A o] A EHA et ofol] whef, ] HolE o HES B5 Aot 4

5 9har, e o] 4] Hi= A E e ol w}a} £ whtol flo] g whg

ZIA el A Al 5 %‘\E} 61}4 & Ol*c}/l gHEL B X}ﬁﬂ

_—

= =
g g ARE dH T 7)i°] == C1H7é(content10n resolution)2} 3t}
& oA WHoll= F 7HA o] Slizd] g A W, = A
E} o] ™ (contention resolution timer)E ©]-&38}+= W I} & 3l7FX] v 2
A e v AEAE dlEol A A shE W o)tk A Ao A 91, whEol
A MA 2 A Hol o] 1] aLf-9] C-RNTLE 7HA AL = 74 7ol ALgH) =
o] 1] C-RNTIE 7FA| AL 9l+= v gl oA 2~ Z-whol whe} 2p21 o] C-RNTIE
E3gk o] H & 71X 5 o2 HEstal, & A Bo|w & AE et 18 il
& 34 eto| w7t W ¥ 7] Ao, AH21 9] C-RNTIl ] 3) %] A] ¥ = PDCCH
ARI7E A A, G2 A 4lo] AA oM A gvtar dhdstarl, Ay A A=E
QA o7 mpx) A |t ghef &2, whoF S5 a4 Blo]w 7F wkRE 7] A,
2kl 2] C-RNTICl 2] 3l A Al 5= PDCCHE A4 W] 23 4 $-1=, A4l o)
3 oA Asf vt debstal, A A 2 g2 vhA] AL A
OS2 A AN E TR F Aok T= A WY T T2 A
?_}uL/] AH A2 A= e ok Ay a2 A Ao 8o Al

B, ¢

O

O

éoﬁ
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[203]

[204]
[205]
[206]

[207]

[208]

APEZE 9l A 9ol AFEE T =, i 2Pl o] A APEAL gl A g, WY
MA| 2~ S hell 3 UL Grant 74 Kol whe} wjo] g o] Al 2182} BT} 49
21 H ZH(S-TMSI 5= random number) & X315} o] 43131, @& =5 &2
Eto] W 5 25 A1 71t F= a2 Brolw 7L RER E 7] Ao, A4l o] A9l A EALE
3%Hgk to] ¥ 7} DL-SCHE A 5¥ 7 -5, @& Ay A2~ 375 o)
A Priar dakgio) vid e, F& @4 ghol 7 vkR E 7] e, 2Hal o 4
AH S Z3)3E v o] Bl & DL-SCHE % WX Xshs 4 9o, 32 dy
NA| 2 A o] Asf gk ket ¥ = Zlo|th

g, 2 A vk Q) ol A & whg ol Al of 5 A 5 8ol TAlE A VRt
Aol & HA T G Al w A A AE E A2 WA A] AR R Qo f &
A7} F 7 E A "o vk, Al A A ZA ghibo] 71X =ef] 9 o] F &
Y QPEE AEsH] Aol G VA5 S 2FE A& e dEs
ik ¥, o] &gk qloj & A& 71 A =l A1 H A A ZA

]

AFFIL, AT 2R YIS SHS FAFOEN YoM A7}
=

>
=

il
o}

O.
o

V)

b
=

=
—

=

i

N

P}

&

nfl

A% Fol 954 2

Ashol, 418 NE ol T AL GHEF o] &3he] B ook et AY

402 AE5) A5kl $AHTH FUS BT 2w Qe NE A% Py
e £ Y 408 AE e

Gaze] AY ARE G5ehot 1 840 Jonw,
Y o= AgHofof shar, 54 AH Zaiel M 5 Y1 dlol e &
2187 = UERHE 1 RSE 541807 2788 5 Qojof aheh. mah o= a
o8 5o 54 B¢ AN E AEH ) FAE /1A Fo] HFYAE B 1)
A 2 a0l @ BliE RSEA, UEE 919 RSE FAF 0= AY 342
@ 4 Qo webd] dol el & BaT 5 QA Wk o] RSz ol 7k A H =
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[210]

[211]

[212]

[213]

[214]

[215]

4 el A= ofof gt

shak A M i AW BE Ue] FHaks Ay Aeel Bjd 4 95
M=o 52 A4 58 Yo 3% 2 A5 (CRS: common RS9 54
GiakS 9slo] HlolH HE2E ] AFE-H = d 8 Fx 2l S (dedicated RS)7F
ATt o)} L& FHx AT EE o] 831o] HZ(demodulation) 2} A Y =7 (channel
measurement) S 93 AR E A3 5 Q). = DRSE Ho)E] Hxgogwt

=,
AFaE W CRSE A 4H 25 9 dlo]E] Bze] £ 7bA] BH o2

AL-g-E T

A Z(F, )& CRSEREH A Mﬂ}i 248} 31, CQI(Channel Quality
Indicator), PMI(Precoding Matrix Index) %/*+= RI(Rank Indicator)®} - A ¥
FA5} Bag A% Eiﬁ%@%ﬂﬂﬁoiﬁﬁ #o} CRsE= A 574
715241 & (cell-specific RS) B} L% U}, HEH | 29 A}El] 4 H.(CSI: Channel State
Information)?] ¥ =W 1} #HH F% AT E CSI-RSTIL Ao e 5= )

DRST= PDSCH /9] Hlo|8 27t gt A$- 2 24AES 53 x4 g &
SIct. Wk 9] A1 %S Fsto] DRSS E4) o] 22 A3 4 o,
44814 PDSCH7} M8 9191 & w7 § f ot} DRST vt 574 7%

A1 & (UE-specific RS) = 52 2 Al $(DMRS: Demodulation RS)&}aL & 4=
A

593 ¥ ol A8 ¢ 9= A BA A Aol M st A A B
Aol W= AT S oA gt

98 Frxetd, Hx A7 vl = G 2 sl d A A 55 42 A1
Bl A st AHE 29 x FIp Gl A 12709 - jhE k= ek
AT =, AIRE F(xF) Aol A ehtel A E5 242 Uk =31 % X (normal CP:

normal Cyclic Prefix) Q1 7 - 1471 2] OFDM A 2] Z o] & 7}X] 31 (% 9(a)<]
A5, &4 3+ A X] (extended CP: extended Cyclic Prefix)$! 72 -5~ 1271 2] OFDM
A& Aol & 7HITHE 9(b) o A -9). AHd EF AX}ell A0, 1,2 W 3R
71 A R AEREs)S 242 QU £ E e~ 0,1, 2 2 '3'9] CRS 9
AAE gnjsty, D'E 7 AE AL 2 42EL DRSO YA o g,

o3} CRSoll thato] 5 U] AI8H 71=ak, CRS+= = 2] 4 qtelve] A d =
7‘47@3}71 Al AREE a1, Al ol /X8 B gl g A 0w AlE

SRR ANETEA A Xﬂ F o ol LEHE T =, ©] CRS+= cell-specific g

ad =, ol thaf A w M B e duie} A SE T 8 CRSE A E
=4 oE(CSI) 2 dlolE {25 8 o]82 - A

CRSE A% H(71AF)el Aol helut wledel kel chepet Ele 2 gl v,
3GPP LTE Al 8l(e & E¢], H ] =2-8)ol| A &= 712 =77 9] W% <teln) 7H$°ﬂ
ubeb o 470 9] etel Y £ E o) e RSV AL H T} s FH I AT F41 =
whd o] FA4l QEEI, 271 o] &4l QbElV R 471 9] &4l QEE| U9} o] 3 %—‘IT/]
QU Ml & 7HXI T} o & &0 71 A5 9] 521 eV 77 = A A

N
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[216]

[217]

[218]

[219]

[220]

[221]

[222]

[223]

0 3 1 QbeLt L Eof 3t CRS7F A5 a1, vl 7}?1 4 -5- 0~3 ¥ <Fel Lt
FEo] thgk CRS7F A2 AFH T 7 A 509 41 FH Y7470 4 9- ¢k RB
ol A o] CRS | H - & 99} ¢l
714 =0l Tl o] &4l bE| L
ANZ7F A
1R o) 27 2] Al U E AL S A9 279 4] oY R EE 9]t
H2 Ao AR o5 SHTDM: Time Division Multiplexing) /% & 53}~
& U5 3H(FDM Frequency Division Multiplexing) *2]-& ©]-8-3}o] vl & # ).
=, 2709 Qe X EE 93t NS = Zbzbo] EE Y] flel] A& oE A ZE
b J/EE AR UE Foba 2kl o] T
ATE7E, 712 =70] 470 9] 41 QEEI W& AFE-3h= -5, 471 2] E41 e Y
YEZ A% F2 25 = TDM /%= FDM W2l 8- o] §-5fe] mjd ® o},
SFE A AT A Sl skl SHE A R Ed e A
SHel| L} A &, F-41 thol AT E], | 2f 3= &1 U5 3} (closed-loop spatial
multiplexing), 7| 53 &7} T} S}k (open-loop spatial multiplexing) & TF%
AFg 2T A58 ok v (Multi-User MIMO) 9 22 A 4 1] - 0] 83} o]
A9 ol B2 B ahs] Asko] AL 4 9
B QEE HLE AR A5 B2 57 540 el EE 2
A ), 7] A As i A A5 sfeo) e 549 A 245
A0 9], OFE el XEE 919 S48 A9 2259 AR
A0 A =) 2, 42 ohE bl Aol o] 22wt Az A A et
o) DRSel kel % o Ak 7148k7l, DRS= H]o] €] & Bz 3} 7]
At AHS T vhE AEE Y Aol M 549 dds Al AR H =
48 {5 Hprecoding) 7+ A= @Eo] Hx AT E T2l e Wl 24 4
Qtel| Lol A EE A Ad A AvtE ol Agah= A S 4617 9t
W7 glol Abg-H T
3GPPLTE A 2= 8l(o & E0], de]=-8)& A= 4719 HF e &
A1 45haL, B A 1 W7 (beamforming)S ¢1 3 DRS7F Aol Hc) A3 1 XY S
2]l DRSS TS S| U ZE el A 5 &2 98l Zx AT E Ve
LTE Al =81 ] X135} 2 ¥l e o] LTE-A Al =8 ell A 7] x| =r9] 313k P =
A0) 8]S4 el bE A 9% 5 Q5% A1 s|ojof Ak b 2o
A S elbd A RS € AUt Uk LTE A 29004 4 9
= Ho 4719 Qe X E O] Ul gk RSTF A o] ¥ o] Qo & LTE-A
Aot A5 1 oL A 74 A B £ AAkE AR AP
o] & QtE|Lt ZE o t &k RS7F F7H4] 0. & A o] ¥ a1 T Q1 of o} gl A o
87l o] &2 Qtevh L E o) th gk RS= Aol A A e Ay S48 Ak RS
tolel 25 A& RS F 7HA 7 B v AkQl H of of gt
LTE-A A 2=815 T2 §hell Qloi A 5 a3k a1 AR 5 shubi= o9

e -

AR B A, dd StElY R EE 99 e

il
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[224]

[225]

[226]

[227]

[228]

[229]

% %+ (backward compatibility), <5 LTE WH'dto] LTE-A Al 228l ol A & o} 5 -

glol & s 2taf of sfar, Al 2~Hll 3 o] & X & of gt} o]tk RS A%

T A Bk-S w, LTE A 7‘@301 U= CRS7FA ti e o= uf AR

Ty dntt; AFE = AT GAA Frr o2 A 879 41 otH L

SEEO| g RS7} F7HE & A o] E]ofof gttt LTE-A A =8l A 7]<& LTES

CRS9} -2 W2 o2 F o) 8711 9] £-41 QFelvhell tf g RS el & v A1

e vt A ol F7FsAl HA RS L S =7F X U] Al AR A "
kA LTE-A Al 2= 8lol A Af 2 o] i 2415 = RS+= A 7 7HA] ¥/ &

A ¥ =], MCS, PMI 5 ] A E-& 9l g Ald 7 154 2] RS (CSI-RS:

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 54 529 CSI-RST= 7|9 CRS7FAE SA4, M= o 5o 54 59
A4 1 FA e HolH %Eg 3 AFSE = A g Ad 54 AT 5A4E
A A H = EAo] 9t} BE o] I3 A= QW 5o 24 Lo
540 85 ARgE 5 Yk CSIRS7F A E el ek R E A+
Ao mgt AEFH R CRSS @] v M B 2y Q)vir} 51 4] ol ¥
CSI-RS2] QI =& &0]7] ¢15}e] CSI-RSE= A3 5 Aol A kg ¥ o=
A=

tol8 Bx25 YA el A -F3k G ol ~A|=% H UE 7|
784 (dedicated) 2. = DM-RS7} A& T} <=, 54 UES DM-RST= 8l & UE7}F
2AEH H 99, S HolHE 72l Wiz A E-Fuk s o ol vE d FH =
zlo|t,

LTE-A A| =8l o] A eNB+= F.4= QFel| Y Z E o ) $F CSI-RSE A &3 of e}
o 8719 %41 etely X E o] th3k CSI-RSE v A X Z g vt A E38)=
AL oW =7t YT & dgo] Jlern g CSI-RSE vl A B gl
S| AL AIZE FHol A (F A 72 HE ool 1 QW EE S T 9
=, CSI-RS+= ¢F Al B 29l o] 4= o] 7] & 7FA| L 574 & & ﬁéﬂﬂﬂr
574 AF e o=z dE5E 5 ) o] o CSIRS7F A F5 = 57 &
eNB7]- A9 ;ﬂ 61— 2= o}]\q_‘

CSI-RSE Z743}7] 9184 UE= HE=A] 2FAl o] £:8F Al o] Zh7)o] CSI-RS
SHel L} E Eof T gk CSI-RS 9] & A B 2 9] Qe ~
el A CSI-RS A 8 4x(RE) A {734 91 ], 712] 31 CSI-RS Al 2= 5ol
o3 QB = ka1 9lo]of 3o},

LTE-A A 2=¥lol] eNB+= CSI-RSE F f 871 9] <tH|v} S Eof s A 247}

7 gl of ghr), A 2 & QY X E 9] CSIRS A5 98l AFg-¥ &= A2
A 2 2 3 (orthogonal) 8fl oF 31}, 3F eNB7F A &2 TF2 e £ E o T 3t
CSI-RSE A48t u) Z+7} 2] ¢telu} L E o th 3k CSI-RSE A & U} 2 REY]
g5k o 24 FDM/TDMY2] @ = o] & 24 -& orthogonalst Al @& 4= LT}

]

h
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[230]

[231]

[232]

[233]

T A2 GE eHHY L E gk CSI-RSE A & orthogonal 3F =)
WP A 7= CDMHEHA e &2 [ 43 4= 9]

CSI-RSOl #4325 eNB7F A}7] A UEN Al &ref= ul, WA 27 Hel
SEE) ot CSI-RS7} vl g ¥ &= Al {E-F=uh o) O $k 5 e 5 of g},
TR A=, CSI-RS7F AEH = A H Zy|Y MEE, B3 CSI-RS7F A $5H] =
7], CSI-RS7F A ¥ = A B Z e 9] 2 Alow, 57 <tevte] CSI-RS RE7F
A& ¥]= OFDM A & WM&, 523k {F 4 (spacing), 53 0|4 2] RE9] 2 2 Al
EE SZE 5ol 9

CSI-RS+= 170, 270, 470 3= 87 o] <telvt X EE S8l AE ¥t o v,
AFEE] = oY ¥ E = 7 p=15, p=15,16, p=15,...,18, p=15,...,220°] T},
CSI-RSE= A Bl 8] o] 7+2 Af=15kHzol T3] A vk ol = 5= 9o}

K714, k' AH E5 o] FRkE ) 919 2ol 5L, ' &5 U] OFDM A &
e~ LEbTE) U n_s9] 22 o} ¥ 4 1= F 59 12 CSI-RS
4 A (configuration)®ll whe} 2 ¥},

3 32 Ak Cpoll A CSI-RS A S 2 HEE (k,1N9] vf=q-& o A] 3],
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[234] [3£3]

CST reference | Number of CSI reference signals configured
signal 1 or 2 4 8
configuration | (&./) | symod2 | (*'./) | n,mod2 | (£.1) | 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
S 7 (8,2) 1 (8,2) 1
o 8 (6,2) 1 (6,2) 1
" 9 (8,5) 1 (8,5) 1
5 10 (3,5) 0
2 11 (2,5) 0
o 12 (5,2) 1
e 13 (4,2) 1
N 14 (3,2) 1
g 15 (2,2) 1
= 16 (1,2) 1
17 (0,2) 1
18 (3,5) 1
19 (2,5) 1
N 20 (11,1) 1 (11, 1) 1 (11,1) 1
o 21 (9,1) 1 (9,1) 1 (9,1) 1
£ 22 (7,1) 1 (7,1) 1 (7,1) 1
+ 23 (10,1) 1 (10, 1) 1
> 24 (8,1) 1 (8,1) 1
o0 25 (6,1) 1 (6,1) 1
S & 26 (5,1) 1
e 27 (4,1) 1
2 28 (3,1) 1
g 29 (2,1) 1
« 30 (1,1) 1
3 31 (0,1) 1

ke
N
rr
—l |
03!

[235] CPol| A CSI-RS T-A © 2 7B (k' 1) ] & o A3t}
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[236] [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
3 5 (3,4) 0 (3,4) 0
s 6 (4,4) 1 (4,4) 1
” 7 (3,4) 1 (3,4) 1
= 8 (8,4) 0
1 9 (6,4) 0
B 10 (2,4) 0
2 11 (0,4) 0
° 12 (7,4) 1
% 13 (6,4) 1
- = TN
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
D 19 (5,1) 1 (5,1) 1
0 20 (4,1) 1 (4,1) 1
S 21 (3,1) 1 (3,1) 1
2
=
5 0 22 (&8, 1) 1
ﬁ 23 (7,1) 1
o 24 (6,1) 1
5 25 (2,1) 1
& 26 (1, 1) 1
27 (0,1) 1

[237]

[238]

[239]

[240]

[241]

E 39 E 45 xS, CSI-RS O AFoll Qloj A, o] & Y| E 9] 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
2870(ZHY CP 74 -9) el M &2 & -4 (configuration)©| A 2] T}

CSI-RS 74 -& A W o Qtelv} 2 E 9 7 2 CPol| whet M & =, 15 &
AL H e M2 v A4S 7HE 7 Aok =8 CSIRS 7743 e 9] =0
whe} FDD £ ¢ 9] 3 TDD X ¢lel] 2.5 2 &3} 7499 TDD ¢ ¢l o 7+
Aqgehs A2 U A 5

F3 Y F 45 7|HEO R CSIRS Aol whet (1) R on_s7F g A AL, 2
CSI-RS QtE|Y X E7} CSIRS 41 E0) o] &-8h= Al {h-F-9 5= <}l 0] A4 ).

510 & o] A8 o 3l A B4l Al "ol A CSIRS A&

Al BH= ot
5 10(a)+= 171 H5= 270 9] CSI-RS S Y 2 E 5o &g CSI-RS A&l AE
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[242]

[243]

[244]

[245]

[246]

[247]

[248]

[249]

7}5 g 20714] CSI-RS 73 &< HER Zlo] 3L, 5 10(b)+= 471 2] CSI-RS {HH|
FEE| 8] A& 71538 10714 CSI-RS 1A 52 e Aoy, & 10(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

0] &} 7o, ZF CSI-RS T-Al o] uhe} CSI-RS7F A4 5] 3= 4 2-91(Z, RE ) 0]
A7)

E4 Aol tfato] CSI-RS AE2 & 17] &2 2702 otelu} L EZF A A=W,
5= 10(a)0ll =A% 207FA4] CSI-RS 74 & 5 A7 ¥ CSI-RS 74 ol & F4
A42) 2ol A CSI-RS7F A ¥t}

7R ) B Alo) th3Fe] CSI-RS A4S 98l 4719 ¢tellv} L E 7}
AAEAE, T 10(b)ol =A% 107F4] CSI-RS T4 & < A7 ¥ CSI-RS -4 9l
s 5 H 2191 Aol A1 CSI-RS7F A F-H T}, gk, 579 Alo|| tfjglo] CSI-RS
42 98 8719 etelv} FEZF AAEA, I 10(c)ol =AH 574 CSI-RS
TAE T A4% CSI-RS 740l & -4 2] Aol A CSI-RS7F A 5 o

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
FUs, A2 T Al ZE(dE 59, EA] Z(walsh code) 7} 3l A A
Zga A Qo) wjsAf e} etel v £ E 159 thEk CSI-RS Q] 4 Al Eof) =
[1, 1]1°] &3l A a, otely EE [6°]] theh CSI-RS Q] 4 A Eof = [1 -1]9]

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

(21,22} % w}zE7ER| o] T,

UEs= A5 A& 53] 22 & 58to] 54 QHev 2 E0] t g CSI-RS &
A= 7 Aot =, Y 2 E 159 o ¢ CSI-RSE A=3sH7] 8 wafxl
FE[11]E F8haL, ey X E 16011 )¢ CSI-RSE A &3] HalA el
HE[1-1]1% 53

5 10() WA ()5 Fz28hd, A3 CSIRS 14 Qe 2o a3} A =H
Qtel Y X E 7} W2 CSI-RS T4 o wh& 54 A2 CSI-RS FHe| L iE
F7F A& CSI-RS Al wh& T4 A& £t o & £, CSIRS T4
09] 75, 870 ¢Elv} X E ol o g -4 A2 47) QFH| Y 2 E o th &
T A =2 Y QbE Y X E ol g 4 Al B 2 ek

shute] Aol A 54229 CSI-RS -’r“* o] AbgE 7 Ut} WA = 7 H(NZP:
non-zero power) CSI-RS+ 07 H=5= 17} CSI-RS A "Fo| o] 8% 31, A &

71 ¥(ZP: zero power) CSI-RS T 07)] ®2= o] 2] 711 2] CSI-RS T4 o] o] 8= &=
A

B9 Aol o8 A E = 16 v E] B EW]] ZP
CSI-RS(ZeroPowerCSI-RS)ol| A 12 A4 ¥ ZF v E HE UE= 99 ¥3 % 3
42] 471 2] CSI-RS ¥ (column)°l 3] @ &= REE A (%4l AlSel o8] 9%
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[250]

[251]

[252]

[253]

[254]

[255]
[256]

[257]

[258]

[259]

NZP CSI-RSE 7H4 3= RES} S5 ¥ &= A5 A AR A Ag &

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
A Qld o) af et

CSI-RSE o ¥ 3% F 49 (n_smod 2)9] 271& qtEeli= sy g &5
2 CSI-RS A B X 7 Q] 418 7ha)i= A B X g o A7t A -H ),

29 7% B 2TDD)] A7, =914 M B Y]], 5 7] 21 Z(SS), PBCH
£+ SIB 1(SystemInformationBlockTypel) W A| A| A &3} &5 = A B2
E= Aol WA A A& Al AAHE Bz dol A CSI-RSE A FH A
2=

3k, oY X E M E S(S={15}, S={15,16}, S={17,18}, S={19,20} 1=
S={21,22}) W &3} o & ¢tel}  Eo] th 3k CSI-RS7F 745 = REE
PDSCH =+= th & QFE| Y 2 E 9] CSI-RS A&l A8-¥ %] =1

CSI-RS Aol A& == A h-F3b A 52 Hlo| B Aol AMgE
o7 CSI-RS W 3| =7F 57185 o] §] A €] S (throughput)©] 723} 7]
) o] & a1g]ste] CSI-RSTE W Al Bz & Qo) ASE RS A ¥ X ¢Fal,
thro] MBI Qe dFsts &9 AE Frivtet DS E 5 -4 Ht 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],

fo

[3%5]
- ' o CSI-RS subframe
CSI-RS-SubframeConfig CSI-RS periodicity -
Logigs Testrs offset 2osiks
_ (subframes) (subframes)
O — 4 5 ]CslfRS
5 — 14 lo ]CSI RS_S
15 — 34 20 [CSIfRS_IS
SR 40 Togrps =35
75 — 154 80 [CSI7R5_75

58 x84, CSI-RS A B2 Q) 4 (1_CSI-RS)°ll whe} CSI-RS 7%
F7)(T_CSI-RS) 2 A B 9] ¢ S A(A_CSI-RS)o] 24t}

3% 59 CSI-RS A B 2 # 9] 442 ¢FA] 'SubframeConfig' ¥ = 2
'zeroTxPowerSubframeConfig' & = & o] = s} 2 A= 4= ¢Jt}. CSI-RS
A B e ¢] 749> NZP CSI-RS 3 ZP CSI-RSell thato] 78 4 © & (separately)
4749 % glo.

CSI-RSE X 3= A B2 Y2 ol 2812 128 THE3ir)
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[260]

[261]

[262]

[263]

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

e e e d e

[270]

[271]

[272]

[273]
[274]

[275]

[276]

[2112]

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

G812 120 4] T_CSI-RS+= CSI-RS A& 5271, A_CSI-RS= A B Z ¢ 3Z Al
o e A28 2 I, n_stE £F 9 E v gt

A H] Alol] o8] 7% ¥ 9(transmission mode 9)7} A4 4 © UEQ] 74 -$-, UE+=
shi}be] CSI-RS A A o] AAE 4= o) AH Ao tjgl] A& =&
10(transmission mode 10)¢] 44 ¥ UE2] 49, UEi= 3} B=1= 71 o] 4+2] CSI-RS
A A E)l A8E = A

7} CSI-RS AH 74 & 913k ol el & o] gt E 7 49 AT Al 1 d
sl Ag e

- A% 2= 100] A4 E A5, CSI-RS A -4 2E A

- CSI-RS ¥ E 7<=

-CSI-RS A (33 % ¥4 %Hx)

- CSI-RS Al B 32 |91 -4 (1_CSI-RS) (3% 5 #x)

RS R 97t A E S CSIY =S 938 A4S 99)(P_C)

- A% 72 100] AAH A9, ZHCSI R A 2ol tdle] CSI ¥ =S 9 3k
& F2)(P_C). CSI ZZ=2A| 220]] thalo] CSI M B L) Al EE C_CSLO
C_CSL17F7391 Al o8l A=W, P_Ci= CSI 2= A 2~2] 7} CSI
B AE d32 AAFE

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

- A4 72 100]) AAHE A9, QCL(QuasiCo-Located) EF] B UE 74 S 9] 3t
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} 6 & Eglsl= A9 A5
2] B ('qel-CRS-Info-r11")

UE7} 5253%F CSI ¥ = ZLo] [-8, 151 dB 9 el 38 7H& o, p_C=
CSI-RS EPRE®]] ™3 PDSCH EPRE®] ®] & & 7} 4 ¥t} o] 7] 4, PDSCH EPRE:=
CRS EPRE?]| t] ¢ PDSCH EPRE2] H] £ 9] p_ ARl Al &9l & &ghct,

AR Aol 5 A gk A Bz g Q) o) A CSI-RS 9 PMCHe| §HA| 78 ¥ A eF+=1t.

YD T2 EFY 2004 470 2] CRS el X EVF A A H A9 UE= At
CP9 7-%-[20-31] A E(% 3 #x) == 4 CPo A9 [16-27] A EE
Frzyol &3h= CSIRS 74 189 A7 A A ¥ A k=t

UE+= CSI-RS A <-4 9] CSI-RS QFEIY ZE7F 2] 2Hk(delay spread),
=3¢ 2 HDoppler spread), 52 ] 41 32 E(Doppler shift), 3 1 ©| 5 (average
gain) 2 3t ] ¥ (average delay)®l] thsto] QCL #AE 7FXthar 7FA & 4=

o

&I

0

o)
DA

A4 X 10 218 322 QCL B} B7F A A ¥l UE+= CSI-RS AH -4 o] &l &3} +=
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[277]

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

[289]
[290]

[291]

[292]

Qtel Lt £ E 0-33 CSI-RS AH Aol sl dah= Qe v 2 E 15-227F =54
2k Doppler spread), =32 4 3 E(Doppler shift)ol] thale] QCL #A & a1

= D

e 2= 10°l A4 % UES] -, A1 Aol thsle] st iz 11 o] 2]
CSI-IM(Channel-State Information - Interference Measurement) A% —7-/d o] 44 =

A
T 3

&4 7415 A19 %S B 2 CSI-IM A TS 93 ol gf o
shetn e 7E A 5 3l
-ZP CSI-RS 74 (323 2 ;L 4 Z7z)
- ZP CSIRS A H.Z &9} A (I_CSI-RS) (3% 5 Fx)
CSI-IM #H¢] 7412 4174 ¥l ZP CSI-RS AHgl T4 5 o] == shr} el 5 sh).,
A Aol FAd g E Q] Ul CSIIM AH] 2 PMCHZ} & Al ol 447 ¥] %]

OF1-

o=

A% B 197 41438 UBS] 4%, A 4] tjshe] UES shbel ZP CSLRS
A Ao AAE g AT AE B 100] A ¥ UES] -9, AW Ao
tj&te] UEi= 8bvh iz 7L o] 4-9] ZP CSI-RS AH9l -4 o] A€ 4= gl

FAAT AIEEE Eéﬂ ZP CSI-RS #H91 740 & 91§ o} ef o -2
e g 7 A E 5 9

-ZP CSI-RS 74 ]|~ E (ﬁ 3% F4FZ)

- ZP CSI-RS A B2 7| Q) +A(I_CSI-RS) (£ 5 =)

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

O 1—
5 o

Al Z A (Cell Measurement)/Z A H. 31(Measurement Report
ko] o] F A (mobility) B4 At o] WHEEIZSH, iy AA 2 A
A S T S = Lol W EE Adte] UEE A S (cell
Y E

measurement) 3+ A H}E 7] A T(Z- 9] Aol Bt
3GPP LTE/LTE-A A| 2~ 8lo]| A A B4 #2 A §(CRS):= A 7F F0 ;cz Z%
MBS Welo,4,7, 11 HA OFDM A& E&] A4y a1, o]= A 24 (cell

measurement)S 93] 7] E-A 02 ALE T} S dhES A H] Al (servmg Cell)ljr
o]-%- Al (neighbor cel) 2B 27} =215 &= CRSE o] &3510o], Al 54 &
T3y gy,

Al Z 7 (cell measurement)< A% Al 2 o] - Ao AT A7 & F 5241 29
the] A% M7] 55 SA8E 332 A& 541 # 2 (RSRP: Reference signal
receive power), 42121 & 7} 5 (RSSI: Received signal strength indicator),

FH24 57212 (RSRQ: Reference signal received quality) ‘s 2] RRM(Radio
resource management) =574 3} AW Al3o] g F£2AS FH45 ] g Ha
2 3} (radio link failure) &1+ 3 7} 5+ 91 = RLM(Radio Link Monitoring)
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545 Z3eke g o)t

[293] RSRP= 574 52945 t ] ol 4] CRS7F 4% += REQ] A= Fufe] A3
Harolth, RSRP 242 ¢4, etellnt = ool 8 d-8k= CRS(R0)7H AHE-E 5=
STt I3, RSRP 2744 & 98, etellvt £ E 1ol 8l F38k= CRSR1)7} 7=
AHEE 5 v RSRPE 24 35t7] 915te] UEeN 93 o] &%= 54 T+
e 27 F7F el A o] 83l= REES & dlld 54 A F % 2 - (accuracy
requirements) 7} T+ 5 = o A UEZF 24 S 4= 9l &3k RE & A5 &
3 AA(CP)E A9l g A& v A 3 el A 2418 ol U X &= H-E
2449 o Aok

[294]  RSSIi= 578 the Well A <belu X E gl 3l @3t RSE *E3Hst= OFDM
A E-E oA &< A Y (co-channel) 2] A A (serving cell)d} W -A1H
Al (non-serving cell), 174 g ZF7E 2] 7, € 7 S-(thermal noise) 5=
E3hslE sl UES o8l 25 AZEZ2 R X8 F 74 A= A3
Wt o2 w9 AT Al g ol olste] RSRQ 542 387 A&
EG MBEEHAE] AAH = A9, RSSIEFE AAH AR IZHAE U9 BE
OFDM Al &0l 3 4 €t

[295]  RSRQi= NxRSRP/RSSIZE S=Z ¥ T} o] 7] 4, N> RSSI &7
NrE oln ko) et o] Ao A 2 2 F 2.9 542 FUgRBY
A E A -3 d 4 Aot

[296] A =2 3 AT A2 P (ol & 9, RRC 12 A5 (RRC Connection
Reconfiguration) W A] A)& -3 UE®N 7| = 7 (measurement)= 93+ A7d J 2 E
A 5 ok

[297]  RRC A A4 WA A= 54 24 444
718 (‘radioResourceConfigDedicated’) 7 ®. 2 A~(IE: Information Element)<}, =74
4 A (‘measConfig") IEE ¥ 33T}

[298] 'measConfig' [E+= UE®l 9|3l 3 ¥ o of e}+= 54 & 5435, 54
A (measurement gap) 2] -4 R o} 2} 91 E ¢}-5 3} (intra-frequency) ©]54,
Q1| -5=3}(inter-frequency) ©]&4d, S1E-RAT(inter-RAT) o] 541 -& ¢+ 24
AR E ¥

[299] £-3], 'measConfig' IET S oA A AE =74 th('measObject)2] H| AEE
LB = 'measObjectToRemoveList' ¢} Al 2 0] 75 AY 4= g/ ~EE
B = 'measObjectToAddModList' 7} 3£ ¥ T, = 3F, 'measObject' ol &= 541
714 w2} 'MeasObjectCDMA2000', ‘MeasObjctEUTRA', MeasObject GERAN'
o] x3Hr)

[300] 'RadioResourceConfigDedicated' IET= 541 W] ] 2] (Radio Bearer)&
A A 1 7 /3l Al (setup/modify/release) 3711, MAC W Q1 141 -& W 7 3 AL, wh
A4 2~ 7= (SPS: Semi-Persistent Scheduling) A& A4 AU 2 A&
&2 4 “d A (dedicated physical configuration)-& ¥ 74 3} 7] 9] s}o] AR-8-H T},
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[301] 'RadioResourceConfigDedicated' IET= AW Al & 93t A9 54 A
A ¢+ 3] H (time domain measurement resource restriction pattern)S- <] A] 5}=
'measSubframePattern-Serv' B =5 X 3F3l T} =3t UE9] 98] =44 o] A&
49 54 A

[302]

[303]

[304]

[309]

[310]

A A 3}= 'measSubframeCellList’ £} o] % 4l 4 -& ¢ ¢ A| 7k
A et 3 H-& %] A| 3}= 'measSubframePattern-Neigh' S 3 $13HT}
_%744 /H](}\itﬂ /H] 1111 o]./% A E?S‘]—)Q_ _(H—E;H /\47441:4 /\]7]_ ogg_lﬂ %743 X}% Xﬂﬁ‘}

JH 54 time domain measurement resource restriction pattern)< 2 RSR ﬁ‘—,_ A %
p
[e]

[¢]

Fqet7] A ZEd & Ao = sphbe] AEEZY SIS AAT 5
54 AL A8 ARE AR 58 A Al ol o ste] | A[H
A B 2] o] £]ol| A= RSRQ A4 o] =3 ¥ %] &=

0] &} 7o), UE(e| & £, 3GPP Rel-10)3= AWl Al =48 913 A B S | 9]
3 ¥ (‘measSubframePattern-Serv') 2 o] Al 42 ¢ 3t A H Z g <]
7} &1 ('measSubframePattern-Neigh') el 2] 8] A2 74 ¥ -7kl A 7k RSRQ7}
=4 ¥ o of gt

ek, RSRP= o] 2] 8 3|’ W) S o] A efw o] 9lA] FA| vk, BE =
82 7(accuracy requirement) S ¢ | A = o] 2l gk | o M7l A4 ] = Aol
vl g2 st

j9

St Y ¥ E 2} OCl(quasi co-located)

QC/QCL(quasi co-located <=2 quasi co-location)> U3} 7Ho] g2l = 4= 9lt],
719l bElYF £ E 7 QC/QCL #A ol A Th(F-E QC/QCL ¥ A thar &4,
o] ot U L EE E) AgE = AT Y EA (large—scale property)©|
£ ohte etely R EE Fal MYy = A2 E Sh A (infer)" 4+ AvhaL
whbo] 7EA S 4= Ut} o 71 A, V] A S 544 A E4K(Delay spread),
EE¢ K Doppler spread), 53+ 51 32 E(Frequency shift), % v 41
}9] (Average received power), 41 E}o] T (Received Timing) % Sl o] 4=
Ean

EH vt o] Ao 5 vk 5 7R qHElY EEZFQC/QCL #HA <l
SATHE-Z QC/QCL = $lthaL 8h3, shte] otelut R ES F8f o 4ol
AdE = Ade] AHe 54 (large-scale property)©] Uh& 3l o] ¢te|U X EE
Tl A Aol Ay = FA Ad 2B A (infer)d 5 Ylvhar whEol
7HA S 9= Aot o714, AT FRE A 54 A A Fk(delay spread), 52
S H(Doppler spread), 5= ¢ 4] 3 E (Doppler shift), 3 37 ©| 5 (average gain) 2
o A A (average delay) & 84} o] /3-E g}

=, 5 7] SHElY L E E0] QC/QCL #A ol A TH(E-2 QC/QCL ¥ i vhaL
ghe, apbe] QbEl Y ZEERE o 5 A E o A9 54 o] vh A st
SHelu 2 EZ R E o A Ao ARl e 53 &5 ov gt RS7H
AEE = S ¢ty R ES ndati, M2 & F E7 9 RS7F A5 5 +=
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[311]

[312]

[313]

[314]

[315]

[316]

[317]

[318]

Sl FEE0] QCL Ao 9o, 3 FH7 9] otey} FEZ Y E o XA
Ao FHY EAS e g EHo otey FERZE O T4 Ao F3H
Exog g 4= & Aol

= WA A el A 9 QC/QCL #H G o5& 7-5HA &+ =, QC/QCL
M2 9 AYE Foll shhE g 5 Aot 52 FAME T S &, QC/QCL
7hd o] A sl kel Y X E Jhojl = vbA] 5 Y 9 X (co-location) ol 4] H %&-3F=
AAE 714 = Q= A H (o & 59, Y A% ¥ 2 E(transmission
pointyell 4] A %5hi= Shel Lk FEla wiko] 7pA S 4 9lTHs $) 2 & QUQCL
M Qelrh Magd S glom, 2ok o] Abde oo} g fAL Mo 52
F ot & W el Az g el Aol 9 QCIQCL ¥ ol s S E85e]

Lo

>~
o
olo o
&
)

7] QC/QCLY] 7Ry el whe}, ¥k H]-QC/QCL(Non-QC/QCL) SHe Lt
S el =ad ey X EERZRE Y T4 g (bl FAsH A7)
EAS 7S = gloh =, 0] A @2 ol g5 2

I(tracking), =3} L Z Al 4 D B A 4 4 =5 4 5ol

ate] Zhzhe] A ¥]-QC/QCL SHe| v X E M2 = 4

0%

[}

m oo kd
n

1% dE (m
do

ol

O
o H
&
i
b
o
o

FEEZ tiefA, ¢ v 22
S T g Ak ARl Ak

- Al FAEH e E Y ke tete], v of ™ gpite] QbE v
FEZRH A A thgk A=A -3 2 91 (power-delay profile), A &1
S 2 =& e] A9 E 9l (Doppler spectrum), =3¢ A A A0 E o &
el v 2 EZRE o A A dol thek A 34 Al AR ¥ = Y1 EE(Wiener
filter) 5ol &L3H7 A& = A},

- T S ZE(shift) R A Brol W ol T alo], v
FE e AR B Fahar FY13) g 55U
FEO] HBxo AL 5 v

-H i A Aol st @RS E o] ] el X E =0 fisle]
RSRP(Reference Signal Received Power) =745 H & 5= St}

o 50l ddol stFH = dolE A HxE ¢l 3 DMRS qFEL L ET}
AR Al e] CRS eIV £ E 2 QC/QCL H ™, &2 3 DMRS <Hel| o}
EEE T AE G A AL CRS QHHI Y T E =R AW 54 A 9
Fr 9] 54 & (large-scale properties) = & 4 3HA] 24]-8-5to] DMRS 7|4t 58k =1
tole Al 4l Ads& FEAIA 7 At

ksl CRSE W Bz # ) 123 AA thodo) Ax] Atha o= 5o
2 5 (density) 2 HREANAHE = Fx alsolnw, G Ao #et
FAX] = CRSEHE B} ¢hg 2 0 2 g 50| 7h5 3] wjito| v, ¥,
DMRS+= 54 27 RBol| tafjA = & SA A 5=, =3

o)
Q
o)
@)
=
o
N
N
o
ot
B
e
uls
rO
)

.
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[319]

[320]
[321]
[322]

[323]

[324]

[325]

[326]

[327]

PRG(precoding resource block group) W 7} 7] A =1 0] H &0l A}-g6}= el 7Y

3 4 (precoding matrix)7F H & 4= 9l o o 2 whidko] A A= - & A 92 PRG
w2 gk 5 9l E}‘r/] PRGE A& W2 74 5-gfal sie]eh e 52
el 2% DMRSE 741 A2 9] Fe 54 FAHELE AN Aol As
A3}7h A S o Qo BEgH CSIRS Y 1 A% F717F -~ 4 ms7H & 7 9L,
AL B2 g gdgAdog oty FE G129 Q4o e v 2 i xuyg

CSI-RSE "l 7FA) 2 B g o] FH EA] 222 0 2 A} 83 A A=
A7 B 9L

=, ey 2 E 119 QC/QCL RS st o g B Flake o A2 Al 59
A%, A 574, A e B Gl 283 5 Aok,

M
o

H RLM % RRM/CSI =74
Z A (Interference coordination)2] 3+ HIH 0 2 A A (aggressor cell)©]
&g Aol A% 32 (transmission power)/-& 2} (activity) & & ©] = (] 7] 4],
/s A& Fole= A2 AR 9| 2 dA o= s3] 23 4 S
A5 A B3 2] 9 (silent subframe)(%: =, ABS(almost blank subframe) 2. & =] & =
T A2 A5z, 3| A Al(victim cell)©] o] & 318 3}e] UEE 2= 3+
AIZE Q1 Al 2 24 24 (scheduling 8} time domain inter-cell interference
coordination)®| 7}-&3}t}.

o] 749, 3] A A(victim cell) UES] ¢ &l A= 7+ @ (interference level)©|
MBI Qo) wpebA A ®sket = 9l

ol 2] g Aol A Z M B ]le] A 9 EE} Aeket A4 W FUE Y (RLM:
radio link monitoring)©] 1} RSRP/RSRQ & & =74 3= 41 A #2](RRM: radio
resource management) & 2= =3 3} 1 ¥ 21 4 -5-(link adaptation)= ¢ 34
A0 d AE %4 B(CSI: channel state information) & =4 317 Y&l A, 4]
BUHH/EGE LT ] EAS AU B A AEER
Al gHE of of &t} 3GPP LTE A 2= §llof| A = o} el &} o] A §k¥ RLM %
RRM/CSI 4 & A o] st}

UET Pcell®] 5}3F A 74 ® A 52 (downlink link quality)& 7% 3} 7]
sto] A 54 Fx NZ(CRS) 7Hhsto] s A W o £4-& RYE .
e st g B WA A4S 45, Peelld] SR A FA WA A
YE 3] fAske] 1A ]Qout Q_in%} FAH A& vt}

AAA] Q_out-= ek A 4 A 7F 21 F]  Al(reliably) =412 4= gl

dl R Aol s an, of el 3 604 HAIE HE shebu]E o 7]9kéte] PCFICH

o &1 & 312 & 7142l (hypothetical) PDCCH 1 %-2] 10% &5 Il ¢] & (BER: block
error rate)°l] 3 &3t}

PAA Qini= FFF A 74 F = FH 0] Qoutel| A o] & E g FA P
F4 B @A sHA AE G A FAE 7 A= wEE G E] o, of el 3 7l A

ro_&

b2 Ho
rrl

m}mﬁ
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A AE g e ol 7]Hkste] PCFICH ol 615 aLed & 71l (hypothetical)
PDCCH % %-2] 2% BER®| & &t}

[328] A9 AT Alrd ¥ o] AlgHE RLME 9
B FAo] FYE " E T

[329] RLM 574 & a35t7] 9§ A1 2] 574 A4 Al g s o] 4] AlSol
olal] A o, gk S4% = A8 s A=
jEd o] RLM 5485 3 st7] A ]
AA @b, A g 8 - AFgro] A8 E T

[330] CRS A] ¥ (assistance) 4 H.7} A & ¥ = 23, CRS A ¥ AE7} A9 3} &=5=
1 o] /g9l Ao A< ey} 3 E (transmit antenna port)2] 757} RLM©]
TR E = Ao Mg ey EE O] Jfgre Aol uff V] 8- Agto] vhE

r
A
2
X
ud
K
i)
o
o
>
>,
o
£
-
-

_—

[331]  Whef, o] CRS A1 A BB Al whx] o471 CRS A4 H] o] 7} 4| 4 7}
713F E<toll F- &4 &S H, CRS? ¥=-MBSFN(multicast broadcast single
frequency network) A1 B 32 # ¢] ol Al A ¥ ABSS| F& d}oll AlF = ¢l

27 Asol 484 5 9

<

[332] ¥ 62 5717} @A) ¢ - H (out-of-sync)©ll o F PDCCH/PCFICH % %
b & o Al g}
[333] [¥6]

(o3

Al (Attribute) 7 (Value)
DCI X+ 1A
2; W9 > 10 MHz
Aol oFDM A &9 4 3; 3 MHz < 92 < 10 MHz
4; 9% = 1.4 MHz
ek ¥ (Aggregation 4; % = 1.4 MHz
level) (CCE) 8; We= > 3 MHz
PDCCH RE YA o] Ht RS 4 dB; Pcellol 9ok crs AL 93] @Y
RE o A& H] QPEIV BT AR = AP

(Ratio of PDCCH RE energy |1 dB; Pcelldl 23k crs AL S 93l 27
to average RS RE energy) |XE 47 <HUY T E/} AJE5EE 29
PCFICH RE oA o] %3t rs |4 dB; Pcellol 93 crs &S Aol whd

RE o\ A <] ¥l el LETF ARSHE A
(Ratio of PCFICH RE energy |l dB: pcellol 9[sk crs AEE 93l 274
to average RS RE energy) Wi 47) oY Y EJF AR EHE HS

o]
[334] ¥ 78 57]7} 2= Al (in-sync)©ll ™ & PDCCH/PCFICH A4 9}l B &
o A gkt
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[335] [3%7]
&AM (Attribute) 3k (value)
pcI X0 1C
2; Y9 > 10 MHz
Aol oFoM AE9 4 3; 3 MHz < ¥ &E < 10 MHz
4; ¥ = 1.4 MHz

[336]

[337]

[338]

[339]

[340]
[341]
[342]

[343]

[344]

He ¥ (Aggregation
level) (CCE)
PDCCH RE °U X9 3t RS RE | 0 dB; pcellel 9ot crs A& 3] T
i A g+ w& oLEI EEZF AMREE A9

4

(Ratic of PDCCH RE energy | -3 dB; Pcellell 2Jgt crs 7‘*%% 2] 3l

to average RS RE energy) o7 T 47 <Y EE )} ;\}gg]% 79

PCFICH RE oW A o W+ rs |4 dB; Pcelloll 9k CRS HAES 23] v
RE oL 2] 1] e} EEIL AGEE B

(Ratio of PCFICH RE energy |1 dB; Pcellol 23t crs A5 S 93 27

to average RS RE energy) w47 oty EET ALY E A

Peelloll th ek a4 &F% = -4 =21 522 UEC o8l 39 A5l 5717F 584

-2 A Ell (out-of-sync status)/-& 7] 7} 2= “J-Ell (in-sync status) E A Al 5171 9] 51
FUEEH
H]-DRX(non-DRX) 2. = & Ztol| A, UE] = 2] A5 vl -4 2 qlol A
AAA(Q_out E Q_in)E & ste] o] A|gE 71k &t H7bE 4 B TS
=7 (assess) ¢}
A9 AS Alrd g o] AlghE RLMS 918 57 A B2 89S A AJ8hH, F4
P FHe 59 4 AT Al g "ol A XA A ¢ o] 9] T
MBS Qo A 3 4] %=
T " F40] AR Q out B} BFSIHA, UES] =& A5 74 €=
@O] SA4H FA Z Q) el A A Aol A out-of-syncE A A] e}, FA
=2 o] AR Quin Bt} Y&, URY &8 Al 74 2 F40|
549 74 ZH Y Hell A 9 AlEolA in-syncE A A] g}

) Al B MIMO(Massive MIMO)
LTE ¥ 2] Z(Rel: release)-12 o] 2] F-41 4l A| 280 M = 55 QHeE|
Al 2~ E(AAS: Active Antenna System)®] =9 o] a1 ¥ a1 91t}
ANz YL AVE 2T T U= FEV] 9 HHY I P E o] A=
71&E9] 75 QHHY Al ¥l 3 T e], AASE A7) QEEHUTE S5V 9 A& T F
SAE TS E A Y A AHS ofn
AAS:= 575 QEHIL ARE-oll mhe) S5
]O]E AU E, 7]e} st=g o] o] EashA] ¢ar, mpela] o 1| ]
Aol A B840 & 54 2=t 53], AA

J‘:‘: | = 1
?ﬂ Oi(electromc beam control) W21 & X 3}7] wiFof] § whak 2 Hl Z .8 5788
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[345]

[346]

[347]

[348]

[349]

[350]
[351]

[352]

[353]

[354]

—

ol

AudtHl sl FA £ 3 H e & A
7h3HA B,

AAS 59 1 RE gheu A 2 Ele] 9] 0 thre] Y& % ehelviol thaal
QPE} 25 2Hs o R MIMO T2 3 312l 5 31 Qlek, Qe 2, 7] Fo
A7} g Qrelu) WA} ehe) 2349 el i 2 B A
Sheltoll o] 32491 W) NS PS5 ek S ket EoNA 3]

A
s

F= 5 B MIMO 7152

W
Wi
24
(o,
o
=)
i
o
e
oo
ot
N
o
o
1o
S
o
o
o
MZ
2
o
)
v
I

1 & o] 5 (antenna array gain)©l] W2
E]-}\i, Ak A 9 76‘—?*, 7]%]%0] )42 ot U & E 3

315: vl =
@40) 7hs thane] G Al Qe 2

Z 2818 Ao A 2219 ey Wl E (S,
o
o :

1
o Al g}

Al B MIMO2] A A H ] #](Cell coverage of massive MIMO)
sz ¢He U Al 228, Al 24 NZHS] S QWS Zh= A 28E vl
SHe U Al 2= glo) v sl A A AS AE s sdshA A 7Hgshd
A A AQ 41 3] 7F H o] Nvl| 35 5= W 32 7 (beamforming) 315 5 S
% el Y& 2= 7] A =0l A 5= CRS, PSS/SSS, PBCH 2
B ZE )| A~ E (broadcast) 4 HE AEst= A Y-S 7 A5 A A GG 9

B EUEEC] A1 4 A =5 574 W3Fo = beamforming S 3l 7%= %2+

[e:

2

PDSCH+ a1 d UES] 914 2 & A 4F3}el] 5E50] beamforming S 3 0] &
B8 Fo|EE gt} =, PDSCHO] A% tlole ~EHLE 54 Wgo = Hl.g
FAst7] Hste] 23 (precoding) ¥ o] tha-2] tElY L ES F8f S
TR )34 2 CRS®PDSCHO] A% A ¥ o] U g 749, 57 UE A
CRS®] H ¢ 574 A= 3} v s A &l g UEE %3l beamforming ¥
3L 22 519 ¥l (precoded) PDSCHE] 741 A& H o N 7HA] =2 = At

@ A 7k 4] LTE Rel-11 A Z=8loll A ) 870 2] AF ey & 2= 714 =&
3=, o)== CRS H 1 5741 A& ol v] &l A precoded PDSCH =41 A & o]
gull & 7 AT A} ey, 5ol HA B MIMO A 2=5le] 9] o=

v}
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[355]

[356]

[357]
[358]
[359]

[360]
[361]
[362]

[363]

71 A= 2] A QFE| Y7 10071 o]/ ¥ &= 74 -$-°ll CRS$} precoded PDSCHE] =21
9 1008 o] 2ol & vrEb 4= v} A 4] © & massive MIMO A 2= 51 2]
Lo s 54 7 Aol A HEsh= CRSY AW 2] A & 4 2 DM-RS 7|1t
PDSCH®] 7| 2] #] & & o] X3+ A Hrt.

53], o] gk A2 A F Ao VA 5o AE QY Tl Apo| 7t e
o A el 7 vk gl 34 02 647 9] A S UE 2= vl A2 Al (macro
cel)I} @ AF- o E Zk= vwlo] A2 Al (micro cell)(d & &9, 3 2 Al(pico
cel))o] ANAF3AL A= A5 o & & 5 At} Massive MIMO 2] Z7]

1l %] (deployment) 2}74 ol A A W 7 =(served) UE7} -2 macro cell‘+E| ¥ 4]
ey & =42 Ao = 7| tfshar 91 7] w9l macro cell, micro cell ~1¢] 3L
pico cello] Z A ¥ o] 3l = o] % 2] Y| E ] A (heterogeneous network) 2] 74 -]
A5 g 71 A =gl A eV ATt A A &Fo] WA "ok

o & S0, & % QLS ZE= pico cell 2] 7 -$-ol CRS$} PDSCHE]

AW g 2] o o] AXsHA A}, 13 647 2] A E QHE| Y S ZE = macro cell ]
74 5-ol CRSe] AW 2] A & 9 Bt} PDSCHE] AW l#] o] o A4 #r}.
12 22 macro cell?} pico cell®] 7 Aol 4] CRSE] =41 &2 Q1 RSRP -+
RSRQOIFF o] &3l 2713 2 A= e E 275 =H PDSCHS H o)
AL ATl = 71 A =& A1 A(serving cel) = A B 4= gl A H . o] <]
gk a2 0 2 N7 o] HE el UE 2k 71 %] 5 ©] PDSCH 4]

S Nil 2 Ao ® 7P = Qo V[ A 5o] b gk BE Wk R

beamforming< T 812 4= gl 495 vl st u) H 4 &4 8L ot}

b

N

P 2ol
1M o g

RRM-RS

B 5304z ]2 ® RS(precoded RS)E 1 4-3}aL o] of] t & RRM
Z 7 (measurement) S =3 5} = HIH & Aot} o] &}, H g A A o] A= o] 2] gt
4] 9] precoded RSE 'RRM-RS'@}3L W A 5} 5 & §kT}. RRM-RS+ T 71 9]
QFeV X E & F-4 H o] 9lom 7} QFelv} £ E ' = beamforming2 TF= 7|
sl 7k A4 Hl(beam) B &2 UE7} RSRPE =4 T = Qw2 alt), d =2,
71 A=l 4 M7 o] Wk 2 2 beamforming©] 7Hs $F 4 F-oll M 3 E(M-port) &
74 ¥l RRM-RSE A5l % 5 g,

RRM-RS?®] F7] ¥ U} S} (multiplexing)

M-port RRM-RS+= & Y A B oA CDME A 3= FDM/TDM.2. =
TH o] &= 5= 9th = M-port RRM-RS®] 7} ¢tev} L E ¥ A4 25 =
U AEZE QoM E A& REE AHESE] ASH A, s YU REE
ALE-sho] H S ¥ = 7 g-of] QEElY 32 E Fhel] Al A~ E-¥ 51 (orthogonal
scrambling code)E AF&3to] @ gbe] 1H4] glo] 73 o =5 g

oo} G s} MEIEZY YoM FAlo HF 75§ RRM-RS9] QFHI Y £ E
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[364]

[365]

[366]
[367]
[368]

[369]

[370]

[371]

[372]

5 K& dAsta (MK Bz el o] AEe 4 9)

Ol 74-5-, RRM-RS 9] A4 stebv| B = A A Qte|v L E O /4= M3} st 9]
AMBz QoA FA| AEEE QY 2 E 4 KE 2838tk RRM-RS9 44
vlg}v] E] 4 RRM-RS A4 7] P2} . 2 Al 05 ¥ &3t} o] 714, RRM-RS
A& 717 RRM-RS7}F A& 5 = M Bz Ql o] 1HA 0 7 A o] gt} of 224
P=10, O=5, M=64, K=32%! 4 $-°ll RRM-RS+= 4] .3 2| ¢} 21 9] 2~ (SFI: subframe
index)7} 5, 15, 25, 35, ... Q1 A B Z g J o A AL, SFI=521 A B 3 2] 9] of] A
el £ E Qo A 319 RRM-RS7} A 45 31, SFI=15%1 A B 32 & 9] o] 4] <Fel| v}
¥ E 3204 632] RRM-RS7} A4 %] a1, SFI=25%1 A B = g Jol| A otev} £ E
0° 4 319] RRM-RS7} EEt}A] A4t

o]¢} &2] RRM-RS A% 7| & &< QY port®] RS7} A 55 =
MBI kA 07 Aedtar, (M/K)7H S A B | 9le] RRM-RS9] ¢HeL}
FEEES o] AEah= oA (M/K)7HS A48 A B 9o vio
%3l 55 3o}, o] 24 P=20, 0=5, M=64, K=32%] 7 $-ol RRM-RS+= SFI7} 5,
6,25, 26,45, 46, .91 A B2 d| Qo A HFE T, SFI=5%1 A B Z# 1ol A ¢Fe|Lt
FE 04 319] RRM-RS7} 4% 31, SFI=6¢1 A B X & o] of A ote L} X E
3204 632] RRM-RS7} A4 a1, SFI=25%] A B 3Z g QJ ol A ¢Fel|u} 3 E ol A
319 RRM-RS7} S2THA] 55 o}

RSRP =4 2 H 1

RRM-RS 9] RSRP3= ¢te|L} £ E H &2 SA4 3 o] B 18l =5 3lu) UEE 4=
71 €] RRM-RSE A4 & 4= 9l

7} Al o) 5] RRM-RSE &4 Xd%%}t Zd5-oll, UEs= A" A 2 15 A&
A E8h= RRM-RSE 9 A& A4 w2 o ). shite] o] th7) 9
RRM-RSE A48 =% It} UEE= RRM-RS2] RSRPE- K. 118 v &) RSRP7}
2 W # RRM-RS 2] 2 HA| ote|v} X E Q] RSRP 4 271 4] ghA| <] =1},

RRM-RS®] RSRPE 7|4Fsl7] 98t 2F QbeH|vF 2 E Q] =41 A5 ¢ 9
Hg FHshedl, H2 FHshe Al A EF(window)E 7| #] = 0] A QG =
DAY, = v g Al A ZE (& 0], 200ms) 5 F RRM-RS 9] 7} QFHE| v}
FEE FA S g Pt s FH 5 RSRPE A 55 gt} H= 24219 AL
AL ol A2 ot 74 349 & vhA] HE P35l R RSRPE €& +
A

t}=7 2] RRM-RSE 474 ¥+& UE= ZF RRM-RS 9| 7} ¢He| L} £ EH RSRPE
=43tk RRM-RSE R/} A4 WHa1 pH %) RRM-RS Q] ¢HE Y £ E =7 M ¢
74 9ol r'H A RRM-RS 2] mt % ¢t L} £ E o] RSRPE RSRP(r,m) & A 9] 3}
UET RSRP(r,m)= 4 E3laL 71 Foll A 737 =215 = L7j| ote|v X E 9]
RSRPE A Elslo] B3t E 5 gy,

9] k2 -S- oF7F WM & 8l o] UE+= RSRP(r,m)-S A A 3}al 1 Sl A 71 74351
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[373]

[374]

[375]

[376]

[377]

[378]

[379]
[380]
[381]

[382]

TR E = FElY portE A Bl slal A QFE L L E O] RSRP, =
max(RSRP(r,m))¢} thv])&}o] LA z}o] &2 E0] o= XES] RSRPEE HIE
AT, =, v 3 o] RSRP H| £ (ratio) H=+= dB 2= 7] A (scale) £ & ol A
RSRPE] o] 7} 474 A X] Hr} =2 o] L7 9] ¢t X E 9] RSRPE
Hils = gk

[+4113]
RSRP(r,m) - max (RSRP(r,m)) > Threshold
& Eﬂfﬁ UE+ ZLZ:(reference) obE|L} TEZ x4 ukS 2= 9lt) Hxz

otellu} L E 2 X & F UES Al A4 % 3~ ] 7+ H (precoded) CSI-RS <} 1] HFako|
FrARSE A o] 45k RRM-RS 9] QFHI U L E & XA 3] =+ 3l 0]

vz 3k} UES= r_ 0¥ Al RRM-RSS] m_0WH A QtEl| v 2 EE 2z QFel Y
FEZ A e Ao, FZ otel|y £ E o] RSRPO H] 3| t}E ¢heu} £ E 9
RSRP7} 474 zpo] &2 Eo] &= 4§l Biletes gttt <5 th5-7 o] RSRP
H] & (ratio) B== dB 2= A Y (scale) & ol A RSRPE] #}o]7F A4 AAXE =
7ol RasteE g}

[+2]14]

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

5125 B el o AAjeol b2 RRM-RS €] ¢t L X E '3 RSRPE
o A %kt

% 12004 = 32 ¢kelu} EE 2 -4 5 RRM-RS 2| Z} ¢hef|u} 32 B4 RSRP2] &
ANAlE e AL Sl

H o RSRPE ZE+= QHH| Y E Eof B] Ll 4 5dBo] ] ¢] RSRPE 2t QHe| v
X EE9] RSRPE H sl & AAH 45, = 129 ﬂol SFel| L} EZE 130] H U
RSRP 40dBE 7} %] F. & RSRP7} 35dBE { 3= ¢ty Eo) i8] Radl S
gto), &5, obeu) X E 138 X 3)slo] QHe| Y L E 24, 25, 264 RSRP7} 7] A =9
Had

ote\} ¥ E -7 %3 (Antenna port grouping)

SV 2 EEEZ R IS OEA 48T 7 Jdou = o] A5 QtHv £ E 9
e dagd o3 dAE 2zt

g2 ey X E Ad X ()= Y 21 H ~(beam index) ()9} 4L &2

W33 A7) 4= alek (A 0 (a1 €] o] AR QSRR M E S
Qe shz A%, @A = 129] o] Aol A4 7 Q1R 3 SHEILE EE S he] RSRPE
2 A 52 Bol ) ek o] e FAE (¥ A 3t (ircy A
Aol o A 5 LERIA B 7h 7 A 4% oAbt Wol Atk 8 )] 914 ol 4
WS Abol oA & FALETE b A, Wl o] 7k 9 )] E(width), ¢ 31
U}-7d 2 (multipath) 5 2] ¥-4k(scattering) 73 S0l whelA] 2F-¢-% .

1mo

_"
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[383]

[384]

[385]

[386]

[387]

RRM-RSol| 7]¥H3F RSRP £ 4 A& B W& 7| X =2 el UES] theF
AAE Fetstar sl d A H o2 gFsto] W E5 = 2] 329 ¥ (precoded) CSI-RS
48 UEo| Al &4#]5o] UE7} CSI-RSE = A 8}04 PDSCH ~=71&¥4 S 9%
CSI(RI, PMI, CQI %_)E 51] L= Hﬂ 61— /\ 01 qhz} L q__r/] Al oﬂ }\1 x%ﬁzo}b
RRM-RSE9] 7]5H8E RSRP 54 235 K.l W2 7] X5 RSRP 574 2 7}

7|dbsto] Sl E UEE oW e = Al ZAA] 125l gh7 Ao A of
3 g) 7 ¥ (precoded) CSI-RSE UE 7] A A8l &% 24 g}, <, RRM-RS®|

7153k RSRP 54 2 7= e & UEC) A| 350l o] W 32 2] 525 ¥l (precoded)
CSI-RSE A48 =45 dddst=d 8% 5o ARE VA 50l AlF g

oA & 129 o Al of 22 RSRP 54 A7 & ntg o = s UEC Al & o
478 9] dlol¥] 2EY HFo] 7hsst 5 st/ = 9| o] W (fading) & ¥ 3}
ub3o] w2 | /3] W 2~ 91 3 (best beam switching)S- 317] $13o] 4- X E
CSI-RSE A4 &= 74-9-ol, RSRP7} 7} - RRM-RS ¥ E 13,24, 25,262] H
Wk U 4-3E CSI-RSE A st AA ) 5= 3lo] 4 Jle =
o o). &4 vk CSI-RS7F UE ' &2 F 2] glslo] AAdstar AE3sh7] o &=
LW 3| = (overhead) 7} U At} 18] B2 5 3ol 3= W2 UEE |
CSI-RSE &3l 3lo] CSIRS A% SHIAEE U 5= &= W o)t
ol et & A& dAsty] A5kl shihel CSIRS A7 el CSIRS Fe|
EEFETQ] Eg] :/1:19_ o]zq u}skog_ qung_ H]g] EZ]Q_ UrE]rLH Ei
s Hojof ghrt. =, thE AW Wk UE(served UE)E & L& 8ho] H] g
RRM-RS 2 E 12,13, 14, 159 H] W3F3} 5 U g 4- X E CSI-RS1# RRM-RS £ E
24,25,26,272] Wl Whakal HA e 4- ¥ E CSI-RS27F 7] 2] AR ¥ o] = 75,
&l & UES Al o™ CSI-RSE A &l 5= Zlo] £& %5 RRM-RSS| RSRP K11 &
ol At = lofof gt

H ol o] Ik thE A A o 2 A o]'EﬂUr X E 7135 (antenna port group)®ll of 8l 4]
RSRPE 54 KI5t =5 ghoh, Al Qh wha ol A telu R EE S T5Fshal
150l &3l Qe X E O] RSRPES H it Foho] sl d <HElY 2 E 159
RSRPE ¥ 55 gt} 15-& v g GajA YAY = 7] A 50 FajM el =
T Utk == UE7F 1358 WA & et ol & Bar & == )

SEA X2 129] el Aol A xﬁ; 32- SEEE frw-fal RRM-RSA o‘l‘oﬂ 4FEH

_%]

FE g AT o] Al (1)H4 &H ¥ E 7152 RRM-RS ¥ E (4i), (41+1),
(4i+2), Gi+3)2 A EY. ()HA EE 15 2] RSRP= ¢HElY X E (4i), di+]),
(4i+2), Z1¥] 3L (4i+3)2] RSRP2] A o = A 9| g},

EOE AACEA, 1 e sl Eete] 1 g T 32- 2 ER
T4 ¥ RRM-RSS 4 ¥ EXA 15 8= 490 15719 1502 I3 s
gt} o] Ao (DHA EE 18- RRM-RS £ E (20), 2i+1), 2i+2), Qi+3)E
TAAE T A A S dukslslo] A 71H FEN TFF ek, 15 151
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¥ E A5 BRE AAFH, ()AA LE 1352 RRM-RS £ E (B¥i), (B*i+1), ...,
(B*i+A-DE T o} Stepn| g A} B A& 7] A5 o] UEeN Al A4 i

[388]

[389]
[390]
[391]

[392]

[393]

[394]

[395]

[396]

TAY, = UE7F Al E 87 2 UE 5 ¥ (capability)e 313 5Fo] A A 510
EJ— = ‘F )\]q

AFHbAlo] g 0% UEE Bt QH Y 2 E T17& Adel= a o=
RSRPR.U} s @ ¢te|U} L E 18 07 98 5= o) = 58 (capability) S 18] & &=
It o] 7$-oll Bz ghel} ¥& 2y
- A F (multi-layer) H] o] ¥ &g elste] 59 & ALlste S g

LI
Sl
=
lo
°
-
o
o 0 o r
=

telv} X E 75 #) " (Antenna port grouping level)

Al HEAj ol M 717 v vl o] 15 e AR R TR S, Al
¥EA I3 }L W A2 S EA 58 S S A0 AR
Atk o)t ALi R EA Z155-g &= WS 1358 2 (grouping level) 1%

=

b B .
%132 B g o] of Ao ol up-Z RRM-RS SFeY X E 15 o8&

| - H A 1. OE]
g o] ¢tely L E 1% Eo| 3] (disjoint)dte] HFH A5 peERf AL 9l
ol g thF- 1358 WAl oll A UE= “15%8 o'l "B 2 RSRPE R gt 5 7}
15 W R RSRPVF 2 Y T s Al E st st S o B
do] & QHElY T Zkell RSRPE B il sho] A /g2 (best) “LF 2 L
e Barek 5= ek g o] v qtelu 15 1ke] RSRPE H| s} 7] 915}
ZF o] “13 RSRPO U478 Q3 ARkE B8} a1 H] W sl ghrh RRM-RSE

R7| A -2 74-5-ol, r)H %] RRM-RS ] ()H A 153 13“4 (g)H A <tellv

¥ E 713 9] RSRPE GRSRP(r,L,g) & G o 5ha, v -1} gho] 7] X5 S 2 4¢]
()7 RRM-RSS] (HVHA 1553 #8-& 9 A4 & offset(r,) 5=
143l Adj_GRSRP(r,1,g) & A48l o] & vl st 25 &t

[<24]15]

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

FohH e, 1HE ol AR A 1EW B0l A B4kl beso L7 9
E 13 RSRPE H.a13h= W2 ol A B.a1 5] 3= 349 (best) Lol| o] 3t 5t
& Fo|7] Y8l 3] 2H gl Al 2 32} B (Hysteresis parameter), Hy &

7}ato] RSRPE KA 4= Qi

e K
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[397] [2116]
Adj GRSRP(r,1l,g) = GRSRP(r,1l,g) + offset(r,1l) * Hy
[398]  ©l7]A, Hyi= sl £ E 150] o Baro A &g 2] (best) L GRSRPO
A of ol upebd Hy R @A) 8] A9t AP LE 1Fo] o7
B a1l 4] 2 739] (best) L GRSRPell 3+ o 31= 499 HyE tlsto] &2
Adj_RSRPE zt L5 vlo]o] ~ & A 9] (best) L Adj_GRSRPE #+ X E
g0 AF M= AL Fo] FEE Fu).
[399] A QF kAl © 2 UEs= #Z(reference) QHE| Y L E 1558 X4 W& 4= 3t}
| =& &l UE Al A ¥ = 2] 2% ¥ (precoded) CSI-RS ¢} W HFgko| &
1 Al o] ;q_/to}b RRM- RS/] o]-Eﬂq, IE :L.r‘g_ ;ﬂ—Z o]-Eﬂq, IE
= Alo] nhgrH ST, UBR: 183 oW 82 3 ohe
itk w3z AR 1§ dael A shke] Fx eheu}
EAE} UE+=r 01 %] RRM-RS2] 1 O A 71353 @8 o] m_ 0 A
zlz OPEﬂq— IE l.%o;g_ ;qz% Hlko 7:1 o oﬂ ;ﬂ—Z OPEﬂq—
GRSRPoﬂ H] 3] E}E SHell L} 32 E 155 9] Adj_GRSRP7} ¥4
o Raste 5 k) = th- 37} 9] Adj_GRSRP H] & (ratio)
(scale) 3 & o] A RSRP/] Zpol 7F A A YAIXE d = 45l

)
p
e

T

o

N

1
E
E

H:l H:l

LI LI o
ol oy (o
o djo fou

s
—

M o o oxl oX
I

U Lo

mi ot tlo -1N
2Am gy 4

>

oﬁ = E{ﬂl

dj

f%{ﬁrg%mrﬁﬁﬁﬁi
2 orfr x

SLoe

kr{}mtm

du | T,

S T

e,

v}

4
>
(S
-

[400]
Adj GRSRP(r,1,g) - AdJ GRSRP(r O, 1 O,m 0) > Threshold

[401] W= Aghubalo] Mg o 2 Fx RSRPE A A A4 E o] 9= CSI-RSE £
£ 4 3}o] CSI-RS 715 RSRPI H] &l RRM-RS 715+ RSRP 2 7} & H] nl&lo] A=
B % E 3o}

[402]

[403] 3499(3D: 3-Dimension)2 9] 3t RRM-RS

[404] Q] BHodbrd o] A A obEhi= HEA & Hl(beam) Q] HEEFA] o] 22191 & 7ol A 3214

Wi

H
(i)

ot
ox, ot
ol O_I>i
uly
N o}&
é
kr
FE
ofl
ol
O
£
)
oo
N
=
ol
ol
O

-

%
o qmz N
o
N
1 &
@ X
Y
o
N
3
ot
N
=
1o
=
=
1o
N
k1
1o
1o
o
N by

> > g ox [0
)

b o o |
m 2 12 & %
G de de i ro ju e
o ; ¥ ro
° =
wn
ke
[
O
o %
[
o
e
e
w2

A E ZE7] 9381o] RRM-RS

[405] FAH YT M_v7H9l ‘?:‘Q ZEaL R W

_I

(M_vxM_h)-2 E RRM-RSE A 3s}ar 7} oF
.. M_h-1)¢} <=2 o]cﬂ/\J v(j_v=0, .
(M_va_h) 3. E RRM-RS9| A4 UH

<
5
it

o&a :
o
k]
vy
of
£ 2
42
rO
o,
T
kd
[
ﬂi\ﬂ
rlo
o,
2k
o,
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[406]

[407]

[408]
[409]
[410]

[411]

[412]
[413]
[414]

o1 el 2 i(i=0, ..., M_vxM_h-1)¢} o] 2 ¢1el 2 j he}j vE o] WA 5=, (i)
= f(j_h, j_v)o| #AE ZHA ¥}

5145 B el o AAjefof] uhE o] 29l Qe 2= vl A ¥l RRM-RS €]
SelL} L E S} oteL} £ E T15H-8 oA 8h= o),

5145 F2ehd, ZFotely X EEL (Lh,jvE A9 E o ) B
g ol A A obahi= WAl S A-25o] A_hxA_v N FER 1235}, 917
17 X E A4S B heFB_vE AASIYE, (Lh,iv)HA XE 1FS
RRM-RS port (B_hxi_h+j_h, B_vxi_v+j_v), (_h=0, ..., A_h-1), (j_v=0, ..., A_v-1) &
TA ) gl e A_h, A v} B _h, B_ve] A A& 7] x| FFo] UES Al A 4 &l
FAY, == UE7F A1 E 374 2 UE 5 9 (capability) S 32& 3Fo] A 4 5]

= A~
Rask 4l

RRM-RS ¥ CSI-RS 2] #}o] 4]

71 LTE/LTE-A A 2280 A = CSI H.a12] 3% © & CSI-RSE A 43t} UEE
CSIEX RI PML CQI &< R.iLgtt}, o] & @] & dh o] A A Qtat+=
RRM-RS:= FH[U £ E = RSRPE 57435171 918 AH&-€th RRM-RS9] A%
A& ANEA A st B 7159 CSI-RS7F A 7He 3 A& AL8-8H=
Zlo| nighA ahr}. o] = | 7FA|(legacy) UEE 9] A& S8 Hojme] A &7
w3t o) o} A 222 Aol RRM-RSE A F-3h= 7 5-¢ll 27} (legacy) UEE -2
o] & QI 8] X} E, RRM-RSO| A& 5 &= A B oA AF q&o
G A A} = A" 8] ek gk 18 B2 7] &9 CSI-RS7FAEA
7} gk A& AL-8-3Fe] RRM-RS & A 4-5F= WAl @l 7FAl (legacy) UE®] 7]

&l & A& E3ste] CSIRS HA S sl Fo] sl & 2}l el dl o] ¥l =g o] = X]

[s3e} 2
es dele a2l

UE° Al CSI B.a15 A&l A4 th==7] 9] CSI-RSol = H o] § || o]
o] Fo R x| gki=t}, = CSI-RS7} vl =3 ¥ = REE A £] 38151 PDSCHE vl| 4
Bk o] zj|oF Hh2] o] ] RRM-RS+= CSI-RS 7}2F7FA] & RRM-RS7} w3 & =
REES A 2|3}l PDSCHE Wt s & 4= Qv 1oy Wiyl whalo g
RRM-RS ¢} 73314 PDSCHE v|3g 3} =5 & = dt}. o] A 9o URE= 5 ¢
RE¢ 4] RRM-RS9} PDSCHE & Aol 57213 4= 9lofof o). tEi= 7] X = 9|
RRM-RS¢] b &t =215 BAdst7] 918te] sl & AH4l-& ZP-CSI-RS & A A 5} o]
PDSCH7} w3 5] A| gt %= & = At}

RRM-RS 2] OCL A #

AEohi= 9o, UB= AW Al 2 o1y AlEo] Ag3s)=
A whg Sl o] & F-5he] UET A1 A9
W 3 7 (beamforming)©l] W& o] 5 2 Q1% A 2] beamforming®l] & o] 5 &
Shar 3l

=owo By v Fo R T4 E

.

M
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RRM-RST A% " S (density) 7} vl]-9- SHA| A ¥ 22 A% 9] E 2l 7] (tracking)
B4 o7 ek =9l el B2 W X (density) 7| 3o} 21 F] (reliable) $) 7]
T2 E = A% O34 2 CRSE E 8l 7 (tracking) 31 21 RRM-RS 9] 4 & 5F=t
E 7 (tracking) A& E &S ot S, AW AT 913 Ao vbga)

F 5 WA sk QA o) Bl o] kol o) sho] MR Al o] CRSel o 3

E & % (tracking)® A5 15 Ao A A5 RRM-RSE ¢ 8l AH&3}7] el +=
wx s, 1 e g 7z RRM—RS "H =2 RRM-RSE A5 v A1-8-3
QCL(Quasi Co-Located)¥ CRS (32 CSIRS 5 54 t}Z RS E e+ L5
$tth. UE= QCLE CRS (52 CSI-RS & 54 thE RS)EFE A H A9 9]
FH 9l 54 (large-scale) 548 RRM-RS 2| A& AF-&-3tt), o] 714 A1 d 9
HH 9 54 (large-scale) 573 A FH4H(Delay spread), =& &4 Doppler
spread), =& ] 4132 E(Doppler shift), 3 7 ©] 5 (average gain), 12| 31 H 1

2] ¢ (average delay) Z=ol] hr} o] A2 33 5= 9f

[415]
[416] RSROQZ 3H4
[417] Bl o] A QF vih-2

21 52 RRM-RS 9] 7} ¢te Y ¥ E HH & RSRQE A 3=

npal o g gkl 485 4= It} RSRQ+= RSRPS} RSSIC] H] & &2 A o H )
el R E F7FA S 2 RSSIS] SA4 o] F7HETh RSSIO] 54 A T whaat
i =4 E, = 5 Y A X E 7l 2] o] (component carrier)ol] A ¥ B
RRM-RSE oA FdUstA A4E 5= At o] A5 4 HEHE 7]
2] RRM-RSE 2] X EE 719] H]1l+= RSRP2 A}-&8-3}4} RSRQE AlL-&3514
Aottt 2y olF TY HEFE Jig]lo] U o] RRM-RSE S ZEEXHY]
H| 3L3= RSRP-S Al-&-84] RSRQE A&t of uwje} defzlc), a8 r =
7] A =& UES) ] RRM-RS¢l| 7] 83k RRM B.3LE 73] 3ol 9l o] 4] RSRP<
A-8-&4] RSRQE A8 &4 & A 43 25 gt

[418] ol¢} &) Z-7Fe] RRM-RSE 7|'H 2 0 & RSSI =4 A9S wa A48 =
At} o] AGo= A AFLHE Ffeo] o A% RRM-RSE & FEE7I9
HlJLt RSRPS A8 %] RSRQE A& x| mpe} dep o), 1oz
7] A =& UES) 7] RRM-RS®l| 7] 53k RRM K31 & 523 8ol 9l o] 4] RSRPS
A-8-&4] RSRQE A8 &4 & A 43 25 gt

[419]
[420] RRM-RS RSRP®} CRS RSRP2] 1 ¥H4]
[421] vl o] RRM-RS¢] 7] 6F3l RSRP3= SR W& 7HA AL = 71 4] = 9

beamforming ©] 52 AW Al A ¥lof Wkdghs %X—, o = 3}ar 91tk RRM-RS 9]
RSRPO] =738} &4 14 A 9] beamforing®] 7Hg £hal A= o] %, &
Ao M BRI AESH= 2| Y&, <5 CRS 7]HF & Z(demodulation) & 3}

A o] b A 02 22X Fod & oF A UES s o A7 2=
glth. 18l 22 UEN Al 54 714 =0l A A %3k= RRM-RM$} CRS .5 £
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[422]
[423]

[424]

[425]
[426]

[427]

[428]

[429]

[430]

[431]

[432]

[433]

FAE 2 =X B Ba o)l E SAE M=o A 2 W M El(beam selections
FaYafof gttt o] & 9 5te] UEE= A4 & iH A RRM-RSS| jH A QtEY 2 E
L= X E 159 RSRPE H.a13H A itH %] RRM-RS# <14 ¥l CRS2] RSRPE
o] Bl sl 5 gtt}, o] 7] 4] RRM-RS$} 912 51 CRST RRM-RS<}F QCLE
CRSY = 3t}

ol &}, & g M| A ol A A ekal= A A (latency)-S =0 7] 913 ©ke] €SI &4 2
K3l F 2 i ol o 3 %ﬁiiq

B A Ao A A Q= W -2 3D-MIMO, massive MIMO -5 2] A] 2~ 51T
o} 2} amorphous cell(M] 8 @ Al) $H4 Foll A &= g o] A& 7t -
2 = otk

WA, 3D-MIMO A 2= 5lol] o &l 7Fefs] A3 o)

3D-MIMO A] 2~ 81-& LTE F.55(Rel-12)S 7]HE0 2 &lo] o A & 113} g2
single-cell 2D-AAS(Adaptive Antenna System) 7| %] =-of] 2] 3¢t 2 2] o] = 5 w2
% otvfoly, thg 3 22 F2HE T g U

T 110f] =A]H v} o], 8-by-8(8X8)2] antenna array Z-+F| CSI-RS ports &
TASHE d & 5o AR, M EE 27 87) 9 eHH vl thal A &= 574 target
UE®] 7| # A 3} ¥ 'UE-dedicated beam coefficients'S 4] -8 3} precoded CSI-RS port
St & A S5 o 2 4, 7FR 2 F 8-port (vertically precoded) CSI-RS &
S| ZJ/XJ AE 0}1: = 5&14'

o] & T, & F 9 -2 8-portell &+ CSI feedback-s 3 & =
L=

Ao 7| A o2& 78 @ (B= 5 ol 1)l F A 3k 927 WHeEF beam
gain©] o] "] A &% (precoded) CSI-RS 8 ports & W& = 7 53Hr),

wbep A, A7) @ A 2 E S A2 CSI-RSE =4 (measure) 3} 7] W] -1,
A7 s FH Y ‘rﬂ Wk I rol of gk T gt E] = vbA g
TPttt A
1 31 (measurement and reporting) & 2} EC’H oju] A A o] 427 ¥eF o] beam
gain 45 48 7 AA =

ol wj, 78 ol H A s A Wk beams 2G| S W
(vertically precoded) small-cell discovery RS (DRS)¢ll €] ¢+ RRM repor
o] &3sl= W, (2) ©'2 9] sounding RS (SRS)E 7] ]%O] Z & o] =4l beam
Wk o 2 pAlslar, sl 4] beam WS Al Y ST #) (Channel reciprocity) ]
913}l DL & 4] beam "} aF o = W 3kato] A &3l WY 5ol A

1] 7] X Tro] whEe] o] A © 7 2l&| 4}7] UE-dedicated best V-beam W &Fo|
vh Ak ket A5, Sl 2ol o5k 7] A 5> CSI-RS 2 A3 CSI
process 52 #H ¥ RRC 2 A& 25 A4 (re-configure) 3} 1 T}

o] 2} #Fo] RRC A1+ (reconfiguration) ¥4 -& =38l 3l oF 5} = 4%, RRC

Al

2

>
>
N
o~~~
<

[¢]

=
&

=
- =
o

=
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[434]

[435]

[436]
[437]

[438]

[439]

[440]

[441]

[442]

[443]

[444]

[445]

[446]

o8 o] A A(latency)(e.g., TH ~ T W msH9]) YA E7H] st

=, HIER A 2F ol A= AL ol EF7l V-beam W e & ol & 01, 47| 2 33
a1, 2472+ 2] v-ukgke]| precoding©] A ™ H 2] § port CSI-RSE &l & H = 9]
A& A A oA A E3HA H L

LESH ZF UE= 8 port CSI-RS S0l Al 54 5t} o] CSI-RS A4 ol th & CSI 574
2 B 31(measurement and reporting)-& 3l oF stELE, B}l V- gFo] nld wjjofl =
7= CSI-RS A4 22 Y| E L] A2} RRC reconfiguration A 2} E 428 3+ 5= 1}
oA "t

P}

ufeha], o] &hol| A 1= B g Al Aol A A 9FEF= RRC &' 2] 2] ¢ (latency) S
PN AY == o2 Fo]7] 98 CSI 4 2 H.31(measurement and reporting)
WHR ol thal A A o 2 Ak H

=5, B WA A of| A A|QFsH= - UESN Al © < CSI process¢} ©

Abaked A (UL) 3 = 24 whS S g <= 31, measure T ©] ¥ 3= CSI-RS index

(“18] 3/53= CSI-IM index) 7} 914 & RRC &2 o] o} MAC &l (3=
PHY ##)ol| A X A[}e] F2= W ol #g A o]},

MAC & 2] A= MAC CEE ©] 83 = 9131, PHY @' A A= DCIE o] &%
I ATk

=, & g A Aol A Al b= WS 71 A S (Fe = Ul E 9 A1) 7F RRC signaling&
o] g3t t}42] TR CSI-RSE] )t CSI-RS HAHES whdoll Al A& =a1,
t}=2] &1 CSI-RSE Sl CSI-RS 4 2 HiE jé 1 5h= 2 o] 1= 3o
CSI-RSO) thal Wiz A sl A A & A A i okAH e 2 ot 2,

o & Eo], CSI-RS 1°0] &4 st Je ol UH, SI—RS 1o 4] CSI-RS 22
s A A 7F are] H 1= el A9, 7R =& AA R CSIRS 28 7] ekar
re-activate 8 8-S X A|&}7] o] ﬂ of], ©itol] Al CSI-RS 291 tf g+
E Y7 (tracking) 7| & Skl 912 7 A5 AR 24 ShH(pre-activate) B 1A
A A% 5 9,

o] 7] A, 2471 CSI-RSell & = off % (tracking)> B&] CSI-RSE 74 &
SV=5 CSI-RSO thall A B/t S0k 7] & St e 28 v g
o]

= /\}ﬂ 24 S(pre-activate) ¥ CSI-RS xi= (579 Elo] ™ A[ZF o] ujol| A]) A A =
#AdstE e JAY e 2L HA @S 75 Q)

o] 71, 7] @& 71X 5 C 2 5-E CSI-RS x2| 24 E}% A Al sk &g 8}
HAIA S 7] A 57 S 2B 52418 -, 54 y ms o] %0l 53 CSIreporting &
7N TN A o7 v = (feedback)% T 2

o] 7] A, 271 gk CSI reporting-& 3] = 5“45 ou] = gito] 7] X E o 7 9H]
913 CSI feedbackS =3 5= A o 2 &A1= 4= Qi)

7] CSI feedback-> & ¥ = sample 2] —roﬂ whg} o] 9l = A1 A] ol L
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[447]
[448]
[449]

[450]
[451]
[452]

[453]

[454]

[455]

[456]

[457]

[458]

[459]
[460]

[461]

ofm gl ANA B 5= o

5 H (capability) A ¥ M %

Bop A Ao =2 By M Ao A= A gdo] 54 52 Al21d ¥ (capability
signaling)< 7| Al 5 & A G0 BN Al ol (ol:Z7] A& Al) 7] 7 A5 e 52
ZFA1 2] CSI & 2F ¥ 52 (capability) 4 H.5 <2}

71 CSIE4 v dhde] 5o R = ol ARE T Ao
T At

o] 7141, CSI # & 522 CSI-RS, CSI-IM %/%+= CSI process9} &
ou| gk 4= itk

‘A /=B VA= A E3E B F Aol bR A E 4= 9l

1. ) 2 771+ 2] CSI-RS (Nc7l), CSI-IM(Interference Measurement) (Ni7l}),
/%= CSI process (Np 7)) 7} & Al o] '¢+2 24 S} (full activation)' 7} 2 5~
A=Al thet 5 AR

o] 7] 4], 'full activation (configuration) &2 3 & 3+ o] ff-i= o & 9] Nc=3, Ni=3,
Np=4%! ©ko] A §-ol] =, A A| 7] A= ©] ¥ Nc=3 CSI-RSs, Ni=3 CSI-IMs, Np=4
CSI processes & B T Aol AA 7}s8lthi= 2 v]o)H, o] 49 F 2] Rel-11
EoN A9 CoMP 5 2E0] 25 A9 7538l

= W2 Ne=3 CSI-RSsE X channel measurement3}©] ©F 5} a1, Ni=3
CSI-IMs2 2.5 {4 = “d(interference measurement:IM)3}o] oF 3}3L, Np=4 CSI
processes©l T g+ CSI feedback= X7 =38 5}o] of gh-& <o v| gt}

2. Hl E 7l 7hA]1 2] CSI-RS (Nc'7H), CSI-IM (Ni'7l), /%= CSI process
(Np' 77} &A1 el 'L A S(partial activation) 7} 2 =+ A=A o] th &k 5
AR

o] 7141, ' - g4 $}(partial activation)' &2 3. ¢t
activation' Al of] THdo] 3 e 4= 9l = F2E Foll 54 dF 52 e.g., CSI-RS
tracking)7Ho. 2 A E| AL} iz o] 7} F2to] ¥ ehE 41t Q)

& 5o, 54 W& 471 1014 9] 3] B = Ne=1, Ni=1, Np=1%1 %

F Ao 2.0 4 ¢ s}e}u] B 3= Ne'=3, Ni=1, Np'=1 5= A o).
=, Ne=1°] i, Ne'=30] 2f+= zfo] vk 7F4] a1 gl
o] ov]3= 7] 574 ¥k Ne'=370 2] 2% 24 sh(partial activation) €l

CSI-RS?l| o} 8l A = time/frequency synchronization/tracking-& -#| &}3L 1 2.1, o]

e

Ot
ke
ai
ot

i
offl
2
o

ol & A7 'full
3 o

ol o

Atk on &2 A E 4= Aot

o] 9} & Ne=17]¢] CSI-RSE A4 W& 4= = B AN Wi 22 (1) MAC
CE command 5 & -8l MAC layerol| A A A| & vb-& = Q)=
signaling< -3l PHY layer®| 4] ®.t} dynamic indication

01 S 2= o)
A= T AT
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[462] o9} & Wi S T3, E-& 7 Np=Np'=17 2] CSI processell o & (574
CColl A) @ CSI feedback R 5= 31 =] 7] wj&-l], CSI feedbackel] o g &5 &
2 overheadv &7 T AsHA A2 & At

[463]  Le]aL, & BAA oA AlbetE W& EEl whido] g &l oF 5k CSI-RS
index‘j}~ MAC layer "=+ PHY layer?] signalingS- 53l 54 =2
2~ 9] & (dynamic switching)3l & = I Th= A4 o] Sl T}

[464] =, ¥ W A| 4] = RRC signaling®l 2] g+ <5, CSI-RS reconfiguration latency X.T}
2} latency £ 2= signalings & 8l measure t/do] ¥ = A9k
switching 3l == HH & #| & 3t}

[465] & HAA A= Ao HolE ), CSIRSE T4 &2 A5} &

A A ol| A Al QFah= WHH & CSI-IM index (%=+= CSI process index)E- dynamic
switching®}+= tol| &= T A&7 &4 283 4= 9l &2 A &)t

[466] T7W o @ oFol 1.9 2.0 4 Te}bu| B 5 7hol] Ne <= Nc', Ni <= Ni', 2/53E Np
<=Np' FEl= F7F4 Q1 Al gto] A& 5 o

[467]  ©] A5, @22 o]t 2718 whSEhE ghol| A A7) ¥ Al 71 ¥ (capability
signaling)< %13l of gt}

[468]

[469]  71A=ro] 447] CSI 52 #a @] 55 JHE ¥ = capability
signaling& YR FE] A= A, AV VA S Al dEE AR
o], 24 23 capability 544 ZFol] Y A] &= FElE A7) @2 Al RRC
signaling-& % %8l of gt}

[470] 7] @S 471 capability 57 of) 98] ¥ = 750l A= 7] sHA]

& o™ error case® {FE 9 9

[471]

[472] A A AR, e VA5 02T E Ne'=39l] #l §sth= CSI-RS 3/ &
25 RRC mgnahng% & AHRE 4 Advfar 74 gk

[473] ohek, o] A7) Y& ZF CSI-RS index'd & 'partical activation' 4 Ell =
AAsE AAS AEE 5 = EEe] A E A = 54 implicit indication©]]
olzl o] & AT 4 <= signaling= 7] 7] A S 2B =418 = QdTh

[474] o] 7%, A7) @& A}7] RRC signalingS 5721 3F Al 43 E] A7) 3701 9]
CSI-RS®l| 3] Z+2Z} time/frequency synchronization/tracking = 5~} 5} %= 5 g+,

[475] o] =7} CS RS A Aol 3E3}¥ o] 9l quasi co-location(QCL) 714 &
483155 ohiz 574 RS(e.g. CRS)5 8l 20l 7 eke]
synchromzatlon/trackmgE J=3 sk 4= )

[476] o] W], 7] B9 A E A el 2 Ne'=3719] CSI-RS Foll 54 Ne=1719]
CSI-RS7H ' &4 3}(full activation)' Y& F7FHE (= 5 A 9) A = A A
L=l

[477] L=, oFA ] = (implicitd} A)) 7] Ne=17] ¢] CSI-RST &4 lowest(highest)
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[478]

[479]

[480]

[481]

[482]

[483]

[484]

[485]

[486]

[487]

[488]

[489]
[490]

indexed CSI-RSE A5 += & 54 index® AFA O 4= =5 it}

A, W 237] Ne=1711 9] 'full activation'l CSI-RS®ll o &l 4] 7+ CSI
feedbackS- ¢ ¢+ channel measurementE =8 &}H ¥ o},

=, @& 1} 2] Nc'-Ne=27}] ¢] CSI-RS®l] o) 3] 4 = channel measurement S
T8 3FA] &AL, tracking Tt 5=38Y $HT}

o] ¢} 7Fo], Ne=1702] &7 CSI-RS®l| o 3] A 7} channel measurement=
dy&tar, 7] 545 53 feedback contents(e.g., RI/PMI/CQDE- derivedhi=
W& o)l Az} A A= = 54 CSI processell thall 47| feedback contentsE
AAEsh= & 2ol A/ E 5 Tk
o & 5o, 2 57 Np=17l12] CSI processs- RRC signaling-&- 53]

ZRH 2180 H a1, o) 28 CSI processi= 57 71 5~2] CSI-RS £}
CSI-IM Q1 e~ ko] 23to 2 Aol w),

SHA|RF, o 7] 4] o] CSI-RS+= 77 full activation®] = Ne=17] ¢ CSI-RS7}
ool kol whet A7) full activation®] = CSI-RS7F A& BES) = o &l 3 CSI
process2] ¥ = (channel measure)2] th/o] ¥ = CSI-RSZ Q12 ¥ =& &=
T2tol JeoldgE 4

=S A Y 2A, CSIprocess = Al & £, Np'=3.2. = partial activation 7 ] &
37FX & A7 whar, 247 o] CSI process W 471 Ne'=37l1 2] CSI-RS ¢1 & 27}

A
844 5 gk,

o] 2, 7] A =& Np=1711¢] full activation®] = 57 CSI process& 7] MAC 5=
PHY signaling-g- &3 @& = dynamic indicationS & 5~ 1T},

T, @E-2 A7) full activation®] 3= 57 CSI process©l| tf] $F CSI feedback S
VAo w2 AET AT

Ao, 574 CSI process 2 & 7] 9] A5 5o XA %= EA CSI-RS /L=

2QUA], oA 2 A Y A o8 7

7he gk QI A1 X & A s 4= 9l = M o] A} == 57 implicit signaling
Wgol el 4= gl

7rel 27 574 CSI-RS Z/HE= CSIIM {1 El ~7F 54 e~ =2 517 % o
AN = A9, @S 7] 245 CSI-RS 2/ CSIIM Q1 E) 220 8] Fali=
A2l ol o 3 = A (measurement) S =30 3k}

7rl 27 574 CSI-RS 2/H= CSI-IM Q1 e 2~ 7F 7h 7158 Q1 e~ ej =
AAE o] A= 75, A A A 574 Ne=17]9] CSI-RS7HE & 2] MAC
£3= PHY signaling © = 'full activation'®] = 74 -, 3l @& Q1A 2~ & A5 o=
gty s = 482 5 v

o] 7] A, full activation®] 3= Nc7l 7} 271 o] A =5 At

o & &5, 2D-AAS -0l 41 2] multiple CSI-RS resourcesE Kronecker ¢4+
o2 58 S| measuredt 5 Shi 34 5-2] 7 $-9l) full activation®] = Nc 7l =

270 o) = e
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[491] o] Z§-°ll %= /7] full activation®] = Nc 7| 7F T+ A 91 2] 7} ' T2 2 dynamic
indication¥]i= 7 %, o] &g AN 1~ ES A F o g XL 5 & Q)

[492] Ay, o] 2] g CSI process A7 of] QJ o A= sl d Aol A A2 5= 9)\%
CSI-RS @/ CSI-IM ¢l 8l A~ 7} o] &t T 1 et F=ol| Al A4 E 4= 9J3=%] RRC
A A M RE g = Alo] upkz e = Qi)

[493]  WEZHAIE, 471 CSE-IMell thsf A 3 Nit B Ni 7)ol w2 7] A i
A A] &2ro] AgH 4= 52 A o}D}

[494] =15 E WA Aol A Aotsliz €SI 54 2 Hal Wi o] A& e
Lot}

[495] L1558 Az, vt VA F o2 CSI T2 d Ay whde] S JHE
E 5= 58 A1 ®(capability signaling)< A % $HH(S1510).

[496] A7 kel 8 AR = Ao ¢ 24 Sh(full activation) 7FHs 3 471 CSI
52k Aol ArE HEtd = Al 1 Alo] JH D F Ao i 2] S(partial
activation) 7} &t 471 CSI #& 52t Hdl 7/+E et &= Al 2 Al HRE
DA =

[497] o] %, 7] 71 A =& CSI &2t #AH A o] AN = A5, A7 71 A5
A7) whdre oS 52 B A QR (= CSI BHE B2 A4 AR
%3S 1520).

[498] 71 CSI &2 # AA A 5= 8 24 S(partial activation)E 3 5F= CSI
e F2e YEhl = 8 @43 ST #d B2 914 A (index) A B EE 943
24 3l(full activation)E 9~8) 3= CSI ## 521 Y EF = ¢4 &4 3} CSI
T T2 e A PR F Aok s E E5skoh

[499] o], AV T2 7] CSI 52 #HE A AR 2] o &3]
CSIE =7 $(S1530).

[500]  S1530 @A o] Aol A7) w2 37 24 3} CSI-RSol sl A= Ef7) &
S g

[501]  CSI-RS E#7 1 o3t A A9 A2 okol W 88 FEF

[502] o], AV Tt V] 4 A E A7) VA o2 H a1SH(S1540).

[503]

[504] =162 E G A Aotsli=CSIFH4 2 RadhHe] e Ay E
LeRd Lol Th

[505]  S1610 ¥ S1620, S1640 2 S1650-S &= 159] S1510 WA S1540% T Usl &
T A9 A2 AeFal,

[506]  S1620 ©H7] o] F(CSI 52F A& A4 H B E V| A 50| @b A4:3 o] F),

[ A& e = obd 2] 3} CSI-RS el 8k 545 A A8k A A WAl A &
A 43S 1630).
[507] 271 A1A] WAl A= MAC CE %=3= DCIY 4= )
[508] ok 4] ¢A 24 8 CSI-RS &= i %M@}CSI RSO A A E %= 7l o]
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[509]
[510]
[511]

[512]

[513]

[514]

[515]

[516]
[517]

[518]

[519]

[520]

[521]

upghA 3 5 9k

CSI A 215 -2-(measurement window) Z 7] 3H/78 A1 A1 4]

ko] MAC signaling B== PHY signaling=- 53|, 7| A= S 2 ¥ &4
CSI-RS, CSI-IM, Z/%3= CSI process index(£)¥] full activation®] 3= signaling-&
SF(sufbrame) #n A A o] =218k 79 A7) @& &) o A] A (subframe
#n) 0. Z2E 54 y msHH =5, SF #(n+y) A A+ E CSI measurement 2
reporting% g}ci ) _9_61— 2= o]q_

T+ periodic CSI reporting®] 7 5-, 4} 7] SF #(n+y) A1 & o] %ol & 22 1} Q=
RI reporting instance®l] 15 ¥ 54 reference resource A| 48 Al 7 full
activation¥®! 5% CSI-RS, CSI-IM, /5= CSI process index(&)°l o ¢+ CSI
measurement % reporting-& 7| A 5} =5 gHr)

=5, SF #(n+y) Al & o] ol & A8} 7 & ¢ reference resource A 4 &l th 3,
%} 7] reference resource A| 4 ol A% = CSle.g., R/PMI/CQD) 7} # Z =2 RI7}
reporting ®| = A A F-E o] & g+ A 22 CSI contents & reportst -5 A 2 g 4=

=, /\C}7 | & %22 Rlreporting A 5 ©] #¢lli= PMI/CQI reporting 1nstance7]-
EA) g} st 25 A 7] Al Al full activation® A2 7 o] JZshdA QFx a1
2 Hof] = a1 QL= A Aol 23k CSI feedback contents7}F ] = 3l A
reporting % ] oF $F-2- o] v g}

A=, A 2% Rl reporting instance A] A8 771 full activation¥ A7 o]

A Z+sto] @d9] CSI reporting e 3 5155 $H}

H E2FEol oA, CSI measurementE- averagingdh= window £} ¥+ ¥ A7
AR E HE R £ 317 RRC signaling S &3l Al 5% =5 1442 5= o},
LS o] 9} & F 22 A7) full/partial activation?} -2 & Efj o] A4 &

A 1 8H= enhanced el s A vk 4= o= ok
=, <& 2] unrestricted observationS 3] -838}= %l o] o}, 54 [dl, d2] ms A F
Xk QFell A4 7} measurementE- averagingdt 55§+l

0] = measure t7Jo| ¥ = CSI-RS Z/HE= CSI-IIME] 2 A7 A B 7F MAC
£3= PHY signalingS &3l dynamic switching® 5~ 21 7] wj<&-¢ll 54 bounded ¥
7%t W ol A 7k measurement averaginge -3 8 =5 g 5F= Al o] upE A 42
A7) wiEo) .

A ¥ 2, 37 (measure) U)7d©] ¥ 3= CSI-RS 28] 31/%3= CSI-IM 2] A4 A4
A B 7F MAC H=3= PHY signaling(e.g., by DCI)& 53l dynamic
switching/indication¥] 3= signaling-& W&o 7| x| = Q. 2| F218E 7 9, vk
olof] e153ko] 7] CSI-RS-based channel measurement2] measurement averaging

windowE %273} 3= ARG EE 1 4/44E 4= )

I
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[522] ok, W32 4} 7] (dynamic switching/indication ¥] =) signaling®l] €15 3}o] 3l &

[523]

[524]

[525]

[526]

[527]

[528]

[529]

[530]

[531]

[532]

[533]

[534]

CSI-IM-based interference measurement2] measurement averaging window & 27| &}
= AT AT

o] 7] 4], measurement averaging window 7} Z= 7|8} l= 72 @ k= o) 1| =, & A
F o] whE CSI =42 93 'unrestricted observation'®l] 2]l o & Eof, 7]
oo A HFE AA7HA] v A 0 2 SAH 3 CSI-RS ports=7-H o] A d
SAAES @ T8l whe) averagingdhi= &8 &2 Al A1 'd el g
Al A 3H-E'2F= 'measurement window 2] Al 22 4}7] (dynamic
switching/indication ¥]3=) signalings 41§+ Al A #n ((E= 54 A4/ A€
A A T, eg, #n4k)FE 2 THA] 2713} = A S5 Sh= Alo)

1=, 437 signaling S 53] o] = Al A -] 3l d measurement window 7} 3713}
= 73 H =AY A1 AR E (e.g., timestamp & BY) 7] explicit
signalingdfl 5 3= W2 &= 4 & 7Hs st

o] & &, SFN, slot number & A At Ipefu] ] ghEol o) gk Al ZF A B <] A
W, = 7] signaling S o] AR Al KR E 5 +/-Deltagk & Bl 2
A G = W2 Fol s 5 ATk

T 23], 7] signaling-> 2%} measurement averaging window 2] A2} Al A gt
A A ST A E S St Ao dAE o Aok

e, S Al A Al AFEEe] o] fhol) 71 Q1 A7) signaling©] 47415 7]
O A7FA & CSI SAA &S (e ol whah) FEet 5 AT

A} 7] signaling-Z 2} CSI process™H 2 H =2 (5594 2 2) signalingg 5~ 3}
o] & &F-3l, 2 process’d & measurement window reset®| 5 H 4 072 A= 4~
= ghoh,

7] signaling- 57 CSI-IM AFJ o] th & interference measurement averaging
windowE B Aleh= £ 525 34 2 8= =5 9t}

o] Z§-elli=, 54 CSI process®l] ¢+ CSI-RS ¥ CSI-IMe]| o} $F measurement
averaging window & 7 7|85tz &g 1A Hrl.

£+, CSI-IM A%l ol o)) 3t interference measurement averaging window =
2] A7) ¢ e 'H 9] (556 4] <)) indicatorE signalingdhi= WA % 48
7}s 8t}

o)1=, IHA] 37 o] M 3lTE E A4 8= 3 (e.g., eICIC, eIMTA, LAA 5)°l A o =
0] 7|A]Fro] A S/ A 7He ek b4 B o Ml EAlshE A, el Al
A+71 &7 CSI process®ll ol 3+ measurement averaging window & % 7] 8} 5| ==
A F oM, A 1 S & T o] A AIFFE M S Aol Wk shA
s HdE 5 vk 2947 Ak

5172 B WA A A Aorehi= CSI S 2 Bal Wi el kU E
vERd Sol T

S1710 WA $1730, S1750 X S1760-2 % 16°] S1610 U] %] $1630, S1640 3

b1

o)
DA

ot

s

HE
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[535] 5178 32, S1730 @A o] &, dH2 CSI 54 98 273 =
78 A1 GRS 1740).

[536] o] 3, A7 ©he 2 7]3} = YA E CSI A A Eg- Fhol A ehA g4 )
CSI-RSE WHg 2 o =2 Fg35ta1, 7] 54 A0E Htsto], 47 Aaabs
714> 0 5 B 31 $HH(S1750~S1760).

[537] S1740 @A o] o) 71X =& A2 CSI S A= dd 4G ARE AL

% 9lek.

S16507} ZAslm g A 29l A& Ak,
1+

u

[538]

[539] %}7] (dynamic switching/indication ¥ =) signaling @} F-A}¢F & Bl o] & T} & A A]
o 24, & A M = oF e £} & o] beamformed CSI-RS 7] HEE] W2 of] T &l A &=
A A =4 9 5 9-(measurement window) 24 I F#fo] A g€ 4= Q)

[540] Elevation beamforming "2 FD-MIMO &2} 9] 3l 4] o}l ¢} -2 PMI feedback

scenario=©| 2] € 4= o).

[541] 1. EBF(Elevation Beamforming)/FD-MIMO®]| t] g+ 2] 71 A 2]

[542] (1) gl =2 v E = 2/ E](Precoding matrix/vector)

[543] - P;: 9Fo] =Wl = (wideband); A} ] o] o] E ] %] & -S-(updated less frequently)
[544] - P,: A Bl = (subband) == ¢} o] =Wl = (wideband); U A}5*

¢ ] o] E ¥ (updated more frequently)
[545] - P is a function of P, and P,, applied to 1D or 2D antenna array(P<= 1D %= 2D
QFE| L} o o]l A-8¥ =P, R P, o)t}

[546] - PMI(s) are to be specified w.r.t. the above definition

[547] (2) CSI 3] =18 A v}2] @ E(Scenarios for CSI feedback)

[548] DAY L1

[549] - UE measures CSI-RS ports beamformed with P, (P, transparent to UE).

[550] - PMI report(s) for P,

[551] 2) Alve] 2.2

[552] - UE measures non-precoded 1-D or 2-D CSI-RS ports

[553] Note:P, not applied to CSI-RS at eNB

[554] - PMI report(s) for P, and P,

[555] 3) Al 23

[556] - UE measures both non-precoded 1- or 2-D CSI-RS ports (lower duty cycle) and
CSI-RS beamformed with P,

[557] - PMI report(s) for P, and P,

[558] 4 Al 2 4

[559] - UE measures non-precoded 1- or 2-D CSI-RS ports

[560] Note: P not applied to CSI-RS at eNB(P; indicated to UE).

[561] - PMI report(s) for P,
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[562]
[563]

[564]

[565]

[566]

[567]

[568]
[569]
[570]

[571]

[572]

[573]

[574]

[575]

A7 Al 21 WA AlUE] 24 Foll, ol & &9 scenario 1 2 scenario 33}
2 beamformed CSI-RSE 2-8-8}= W2 wido] & pl AHAl= & 27}
thar she 2k, 9kl & CSI-RS portsol] 7] A = ©] beamforming S 483+

Plo] A A5, A7 7| A= 47 p1e]l A A4 #d JRE dd=
AR ol ¢e] o] of gkt

1 of, A7) @8 CSI measurement and calculation A] ©f] %] A 3+ measurement
averaging window & A A/% &3 57} Sl

=, A A Fol] whEE wdo] sl 9 CSI-RS ports©ll ™ ¢+ channel measurement
Al Oﬂ += 'unrestricted observation'ol] ] 8l ZA 91 & o] A HFE A A 7LA]
HHE 2 0 2 S99 aj @ CSIRS ports 2 FH o] A E G E& WhE 7ol
w2} averagingdhe] A1 F & =< 4= A A (e.g., noise suppression &.3}).

SEAIRE, 7] Al ] @ 1 WA 40l A = Pl ARA| 7F whdrof] Al & X K] g=
beamformed CSI-RS portsE &3} 52, 7] X =-o] 9] o] o] A] A o] Pl XA &
WHAS = Q1AL 7] A w0l A7) Plo] A E Q- kol Al el F4] o
ge WA o]x%g] P13} W7 o] 2] prof ) gt Al Y =A X = 37
averaging®@ = 1 0. = & CSI measurement and reporting 2] 4 &5 of -4 7}
Ay = Aok

whebA, & g A A= o] H & A l = s dsty] A, 714 = o] el 7]

sl

2 % 9] 'beam-change notification' 5= = 'beam-change indicator (BCI) signaling<
Agal e AT

o] 5}of] 4] = 'beam-change indicator' & {F3| BCI'Z & A 67| 2 ),

BCI signaling-> RRC signaling® B 2 | A2 5% 3}

Ty B gk sk A =, MAC CEES &3 31gna11ng°] U DCI 5 53
dynamic indication .2 #| &2 = |

=, W2 71X 5 o 2 5 E BCI mgnahng% FAlsh= A5, 3l CSI
process©l| A1 2] CSI derivationA] ©f] 4]-8-3}+= measurement averaging window £

]7@7‘4 < 3l 'Y BCI signaling 741 A| A(FET o] 2H-E 54 XAJE Al 4, &

5 9] timestamp & 2% explicit indication® A F) S5 7§31 g,

b BOL AR T (B QAR A u A, of - A e A
measurement window 7} 7] 8} == 7YX E =X 2] Al AR E(e.g.,
timestamp 3 El}) 317 explicit signaling 3] == W4 &= A8 7}535}t)

o £ 9, SEN, slot numbers At A7 ohefu] g ghEol] )3t A 7F A B %] A
W = A7) signaling & YHE O] 218 A KR 54 +/-Deltadl FEIZ
KA § Z = uhAl So) 9] S 2= 9)

A= T R

=, o] 21 ¢k BCI signaling<> 2 %] measurement averaging window &| A| 2} A A 7k

ANAA #FE GEs st Ao w dAE 5= 9ok
129, o] Al F(BCI signaling 541 Al 4 )TH A Zbalo] o) F o) 2717 91 BCIZ}
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[576]

[577]
[578]

[579]

[580]

[581]

[582]

[583
[584
[585
[586

—t e e

[587]

[588]

FAE 7] o] A7 @& CSI &4 X
A

Ao, whbo] 7] ZAAH il E PLAkA = 4] XshA R, Plo] 7841 Y 3 <
271 BCIE S8l A A[Rkgko m = o] AlZEE thA] Al A CSI S A&
Ht 88l g o2 A 73x % P1o] 48 CSI-RS portsel] o 3| A 7+ oﬂ% CSI
process©l| T &+ CSI calculation and reporting(e.g., P1, P2, RI, CQI )& 3 & 4~
A

7] BCIE= Z} CSI process™ 2 "H =2 (5 H 4] 2 2) signaling® 5~ At}

il

£ (@8 7ol weh) B

o] & F3ll, Z process’d 2 measurement window reset®] 5 {4 07 A 8= 4
N5 o

471 BCIi= 54 CSI-IM A} ol o)) 3t interference measurement averaging

window= g]@\o}b _9.1:;'_1: sh;ﬂ X—]_Q.Fd E olq_
o] Z§-elli=, 54 CSI process®l] ¢+ CSI-RS ¥ CSI-IMe]| o} $F measurement

averaging window = &7 27188l 92 844 €t

5=, CSI-IIM AR ] ) 8t interference measurement averaging window &
2] A7) ¢ e 'H 9] (556 4] <)) indicatorE signalingdhi= WA % 48
7}s 3ok

oli=, 7+ A o] W37 E A 8= 3 (e.g., eICIC, eIMTA, LAA 5)°l A 9 &
Eo 71 A 5r0] o F/73A] 7he ek 4] S o] Wl E A ek A g, vl A

471 54 CSI process®l ol ¢+ measurement averaging window S %713} 5} =5
el o g, A 7 B S T o] A A E] 1HA S A ol HEed shA]
EE LY EE 7 ArhE a7 Ao

2 uio] 489 % gle A Auk
53¢ B o] O WA do] mE TH A AX o] BE THED o A @),
5188 I, A FA A 29 7] AT (181007 714 F(1810) G <]

A A gk tha=o] @i (1820)2 g
71 A =5 (1810)2 3Z 2 M| A (processor, 1811), | 2.2 (memory, 1812) X RF**(radio

frequency unit, 1813) ¥ &}, Z Z A (1811)F LA &= 1 WA X 1704
;q]o]-lz] 7]‘:‘ j!/]_]ll 1:11/111:&: H]—HJQ_ ?‘5:]8}14— =iy 3 1 ?l]:/i‘ﬂ]o]_/_\‘ iii*‘é«]
AT ES ZEAA 8L o3l A2 7 ATt w2 (1812)+=
SERZAA 181D AA ), TEAMHASIDE T-53517) 93 thefe AR
A7 g et RFF-(1813)+= L2 A A (18118 A H o, 7 M S5 &4 Z/EE=
Al g

WHH(1820)2 3 =2 A4 (1821), W F-2](1822) ' RFH-(1823)2 X
I 2 AA(1821)F YA 1 WA 1794 Aot V5, B W/ =
Tt B A Qe o)l A TR EF AFEL ZEAAM(1821)] 9
T ok W 22 (1822)= ZEAAM (18219} A H o], TR A (1821)E

k.
i
3)

KeN

H
H=
T

[e1s
1
AR
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[589]

[590]

[591]

[592]

[593]

[594]

T3] Y8t kst A 15 A Agho), RFF(1823)F 2 A A4 (1821)<}
AAF o], A AT = $Al W= =S
o 2. 2] (1812, 1822)F Z 2 A A (1811, 1821) W = £ 3ol & 5= 9z, 2+
A7 groFet pko g A (1811, 1821)8F A E = k. I
71 A= (1810) Z/HE = TEH(1820)-2 §F 7l 9] 9| U (single antenna) L=t
¢l Y- (multiple antenna)E 7H 5= ST
OWOM A AN EE e e AEd 5 E0
SE ASo|t) 7 FAQ A EE ERS HEo WA A AT
© =2y Eojof grh 7 F A QA i S UE LA
A & R AAIE S QT g AR
fo] E o] AAld & A= A% 7
1y = S5 SA=HAE

0,

i o

R =P
i
iy o sl

=
X g
>

o
ol

£

°
Lo o
Jim
o,
o flo

o
it
i
>~
2 -
Lo 0
kd
ot F
m*ﬁ
o
i&
H
5
rlr
o
it
iz
>
E
=
olo
o

Mo o ox > oX oX % E?i
Jim
o

§ A wz dm oo o

oX A

e
o

Y El
-_&4
i}
-
2
A
Jm
il
ot
4
oL,
)
~
o4,
>
a3
ro,
rO
ofo
e
N
N
N
¥o 7l
N,

ox!
e
od |o
— E_lJ
ol
o
£
o X
>,
2
il
4
ox
ol
o
A
°
e
o
o
1o
ox
=
1o
S
=
[l
Mo

L2 2

K3l ek o & S0, 39 of, B OJ(firmware),
3 5ol ol AL 5 ek, ool o

A A A o= S} = 11 o] ASICs(apphcatlon
specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal

o [ <
>,
UL
2 b
o 1 o
|
>
i)
ol
Lo
n

[Sal = A
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AT

P13 1] A B4l Al 22"l o] A CSI(Channel State Information) 3] = W (feedback)S-
Festr] 98k W el oA, dhdel] of &) e ¥ = W 2,
CSI & F2tel] thk 7] @9l 5 ¥ (capability) A B.E 7| Al 5 o=

CSI ¢ 52 A A (configuration) B H.Z A7) 7] X5 0 2 1E A5 =

A,
7] CSI & 2 7 AR = R -a/‘é $}(partial activation)=

d &2 HEhl = T 243 CsT Bl F 4
A H = bl 24 S(full activation)E 3 8h+= CSI &
2 e = oA %*éE}CSI IH =2 oldl s AR = ;<4011:

3} CSI-RS(Reference Signal)E E 2} 7 (tracking) 3t @ A|;

8 CSLRSZ ZA5h= v, 2

=4 AN 7] 71 A7 B Al (report) &= WA S ¥35}9]
o] F oA = AL EA o F Fp= v,

% 73} 2] ﬂl%ﬂ%ﬂﬁ,

271 A1 514 3} CSI-RSE =4 8} +=
DA E Egel= A 507 5= v

7873 3] A 18el] oA,
471 CSI & 522 CSI-RS, CSI-IM(Interference Management) H+= CSI
process & Ao & st} e = A S 0 R sk WL
473 4] Al 138l o)A,
A7 @l TE AR A 9 244 (full activation) 7}s g 7]
CSI ¥ &2t Ao 7|4E veEhl= Al 1 Alo] AR 2 FA]o] F4t
24 $}(partial activation) 7}-5 8 7] CSI #&H 219 H ) N +E
et = Al 2 Al GHE g 5= AS 5 2 o= W,
43 5] Al 13l o)A,
A7) 1 243} CSI-RSE E 8l 7 (tracking) sk @A &,
7] - 24 8 CSIRSOl Tl Al D= Fatro| M 75 W
13l= A S EX o7 5 WY,
376l A 1ol AofA,
A7 EY 7S A7) CSI A 52F A A A Holl 3% 54 RS(Reference
Signal)#} quasi co-location(QCL) 74 & 4-8-35to] 3sl= A& EFJ o=
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8h= .

7473 7] Al 13-l oA,
$71 &7 243} CSI-RSA= 771 2 2493} CSIRSOI A A E H = A=
3o w sh= iy,

[7d 13} 8] Al 23] Qlof A,
271 Al 1 WA A= MAC(Media Access Control) CE(Control Element) H=+=
DCI(Downlink Control Information)%! A& 5% © &2 &)= W,

773 9] A| 28k Q1o A,
A7) 7N A o 2 HH CSI—RS 54 9% $-(measurement window) 2} ¥ ¥
A3 Al ARE FABE BAS O s,
37| CSI-RSE S438h= & LA
A7 A 1A A E FAlshE A, 4 7] CSIRS 54 e85 %73}
= 73 ek A
A}7] CSI-RS =4 9597} 27]3) 1= A5 = A A BE £
TZE7k 4] CSI-RS 9| 54 & wHT 2 o & 3= WA &
A7 574 A3ES H i (averaging) G & X8 = A S 5o R
she

[7d 73 10] 9%}l 9l A,
CMAEWMZ7ﬂc&#ﬁﬂﬂ%ﬁ%%ﬂCMRy?ﬂd;fg
Z7138} = 7S A A2 7] BA R o] of] H xR WA e
RI(Rank Indicator) }.310f] A3 54 7] A} (reference resource)
AR A 5 07 ahi= W,

47311 A 2&el o)A,
7] Al 1A A= 7 CSEZ B A2 HE 7] 7 A S 0 R E A E =
AL EA o7 = W,

978 121 Al 28l lofA,
A7 A LA A = R EY S e EY A0l WA S el -
A A Al Beam-Change Indicator:BCI) A| 71 ¥ (signaling){] A& 53 o2
8h= .

78 13] A EA A2~ "o 4] CSI(Channel State Information)S 3| = 3}7] 9 gk
o] loj A, 7] E,
T ANEE F7A187] 91k RF(Radio Frequency) -3 ; 2
A7 RF -5 & Alojshis Z2AMAME g5t

Z2Fel] et 4] ©hide] & Eﬂ(capablhty) ARE VA5 =®

(configuration) G H.5 7] 7| X5 0. 2 H¥ $=A15}aL,
AR QB = i 24 SH(partial activation) &
s CSI Y E S WER R A 243 S B2
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o

A ~(index) A B == 94 24 3} (full activation)E 5~ 3 3F+= CSI # &

2l

%;l% UEhl = ¢ 243 CST o 24 12 H R 5 Aol
shuE Egsh;

7 24 3} CSI-RS(Reference Signal)E E &l 7 (tracking) 8} 21

2+ 243} CSIRSE =431, 2

A7 2 AE A7) 7| A F 07 B Al (report) 3 == A o] dt= A&
57 0= sh= v
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