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B A A oA 7] A 2 et A
=T (terminal node) @ 4] 2] 2| 1| & Zk [R50l ol & =3 %] =
Ao A H 54 22 7 ol whebA = 714152 49 == (upper node)©l]
Q& 4 E % ) =, VX & 3= v U E 9 A =S (network
nodes)@ ©]Fo A= U E L Ao A @rdtato] 5418 &) -8 5] = v}t
FAES VAT B VAT ol 9o E U EY T =EE 8 =aE ¢
N2 2 3hr}. 7] A =1(BS: Base Station)'= 317 =7 (fixed station), Node B,
eNB(evolved-NodeB), BTS(base transceiver system), &4 Al 2= 3 Q1 E(AP: Access
Point) 5] &of°l o3 thAd 4= vt =&, "G (Terminal)> 14 ¥ 7}

ol 5 E 7H4 4= 21 &, UE(User Equipment), MS(Mobile Station), UT(user
terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station), AMS(Advanced
Mobile Station), WT(Wireless terminal), MTC(Machine-Type Communication) “3 %],
M2M(Machine-to-Machine) % %], D2D(Device-to-Device) & %] 5 2] So] & tf A<
T Atk
o| 5ol A, 3t k¥ A (DL: downlink)i= 7] A ol A vhd g o] B4
F2] 1 (UL: uplink)3= ©H&ol A 7] x50 2 9] BA1S ou ), &
7= 71 A el ddtolar, Al 7= v o
7= e diolaL, AV = A el o
aho] Ao A AMRH = 5 &olES
H sloj, o] 2]k 54 gofo] ApE-S
AN TE FeE HAE 5 9
o|5}¢] 7|42 CDMA(code division multiple access), FDMA(frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal
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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} =
E-UMTS(evolved UMTS) 2] & -2 4, 3laFs =19 A OFDMAE #8331
A}aFe 1 o] A SC-FDMAE A -8 30}, LTE-A(advanced):= 3GPP LTES] W 3}o|t},
v g ol Aol 52 74 3l E Al &85 <) IEEE 802, 3GPP 3 3GPP2 %
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3GPP LTE/LTE-A®l A = FDD(Frequency Division Duplex)®ll 48 7} 3%t EFQ] 1
2 32 2 ¢ (radio frame) 7-Z ¢} TDD(Time Division Duplex)l] 48 7}-5¢F B} ¢
20] -4 299 25 A g

T 19 (@& EFY 1 54 2 e 25 d A e A4 2 2 Y (radio frame)
107] 2] A B.3Z ]| 9 (subframe) & & -4 H T} 3] A B 2 Y2 Al ZF
% 9 (time domain)ell A 27] & & X (slot) & 2 A H ). spbe] M B 29l &

A %3h=d) 28]+ Al FE TTI(transmission time interval)©| 2} ¢t} o & 0,
shube] M B Z 9l Aol Imso] AL, o] £59 Aol= 0.5msY o Ut
stuo] &5 A ZF & 9ol A &2 OFDM(orthogonal frequency division
multiplexing) 4 & E3F5tal, =35 o 9ol A tF5=2] 241 & 5(RB: Resource
Block)S ¥} 3GPP LTET 33 & =1l 4] OFDMAE A3l X2 OFDM
A& s A E :rL7P(symbol period)S 3 3}17] ¢3¢ Aot} OFDM A =&
Stk SC-FDMA Al 3 HEi= Al -3bolefar 3 = lth. A E-Fi(resource
block)= A+ & & O]J— shbel S0 A o] A& A<l F
Hk& 9}k (subcarrier) & 3§13}

519 (b)+= B 2 2 9 - Z(frame structure type 2)E WEFA T BFY 2 74
A2 2709 813 3 @ (half frame) 2 &2 A H 1, ZF 5} g2 570 9
A1 B.3Z 9 ) 3} DwPTS(Downlink Pilot Time Slot), 2. % - 7H(GP: Guard Period),
UpPTS(Uplink Pilot Time Slot) & -/ ¥ ™, o] T 17§ & A B2 # 9] 27} 9
EEo 2 FAEY DWPTSTE @l A9 Z7] A g4 &7]3) = A d

gol] AR-& . UpPTS+= 71 Al =roll A o] A d 4 3 dhd o] ek =1 &
75 B U AR RS Ak A9 ek =L Abolol] st akE A
ANEo AR AA o= e AaFH oA A7 = = A sl A g
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Uplink- Downlink-to- Subframe number
Downlink Uplink
configu- Switch-point
ration periodicity 0 1 2 3 4 5 6 7 3 )
0 bms D S u 8] u D S u U u
1 bms D S U U D D 3 U V) D
2 bms D 5 U D D D S U D D
3 10ms D 3 V) V) U D D D D D
4 10ms D S v) V) D D D D D D
5 10ms D S V) D D D D D D D
6 5ms D S U U u D S U u D
(56 1 gzehd, T4 Teel 7t qume e 4R, D a3Ya A5
At B IS Yeh AL, 'UE AFE A ASES AdF ARZYUS
YERY M, 'S'= DWPTS, GP, UpPTS 3714 9] B =2 F-A ¥ = A4
i [e]

[57]

[58]

[59]

[60]

X1 B2 9 9 (special subframe)S W EFATE A3 F-81 3k A 442 77HA| 2
TE o, 7 A EE sk A Byl A
B Rzl AX R/ T v E

st Aol A AaEE AR A= AR B AdH oA st AR
A HE = Al F 2 73 A] A (switching point)©] 2} T}, 213 A 4 9
=71/ (Switch-point periodicity)< 73 = A Bz g 1} st 5FE A
MBI Qo] AEE = Fodol TS v EH = 715 oS, Sms 5=
10ms7} 27 A o} Sms 5F & -4 FH A A Ao U E 7=
7dF-olli= 229 A B EZ e 1(S)E SHZ-Z 2§} vtk S A6} aL, Sms
st d AR A A Al e F71 5 7HA = Aol A A
S-S | Q) ol gk E A g

BE T4 oA, 0, 50 B2 E DWPTSE 3h3F % 2 A57-8 913
T-ZFolt), UpPTS 2 A B X Q) A B X g Q)] upR o]o]X]= A H X Q)&

P FFR A A FRrol .
olel %, JFY A FY L TS A28 FREH 7] T3} Giro] mE
43 P& F Urh VAT FFY ST T G Rk vk geit Ty
PR PR RPN ES DERCUER L SER ST D
W we] U E Ak B9, 74 e dFe SgEa

Ao g B aA be 2%

Control Channe)Z £3] A4E = 9om v YR BZ I AE
2l H (broadcast channel)S Z-2l A o] B& dde] ¥ 28 A 75 v

A 1.2} m} 2k 714] 22 PDCCH(Physical Downlink
A

= al

325 229 A Bz Q) o] 4 (DWPTS/GP/UpPTS 9] 4 o])& vhebdlt].
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Special Normal cyclic prefix in Extended cyclic prefix in
subfram downlink downlink
e DwPTS UpPTS DwWPTS UpPTS
configu 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 197607, 20480-71;
: 21927, 2560-T,
2 219527, 21927, 2560-7, | 23040-T,
3 241447, 25600-7,
4 263367, 76807,
5 65927, 204807, 43847, 51207,
6 197607, 23040-7,
4384.7, 51207,
7 21952.T, - - -
8 24144.T - — _
[62]
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[64]

[65]
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[68]

[69]

r %
H
b

i
E
L

&
1o,

2
Ll

% 5

_HJ
r

>

i
(o]

4
i

i

3
Ll

eis)

R
ol
o
iy
)
<

EZ%%EaLﬁM%44&ai€%EAHH?§LH%?Q@%M@%%
E T o714, 3ol SIS 7] OFDM 414 & T e,

agi7ga4ﬂﬂ@@ﬂfﬁ%4uw

A 18] = Aol A ZF @ A(element)E A R Ax(resource element) 3},
o] ZF9] E-5-(RB: resource block)< 12 x 7 7)1 8] A4 @ A& E et
S s ol ¥R AbY H 550 S NDLS g 9%

o] & & (bandwidth)°l| &4 3HC},
Y &R TRz HBYA £T TR FAD 5 Ak
T 38 Hodlhgo] A gE 4= 9l =
woQ)el 723 hehi

=28 420 A2 ZAUS) A SR 2l 3 el oo

i

NEES PDSCH(Physwal Downlink Shared Channel)o] A E = tﬂ o] E1

% 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) -] 2}
PCFICH= A B Z g9l o] A H A OFDM Al & ol A %5 31, A8 2 ¢] o

Aol AL & HE5 AAste] AFEH = OFDM A &5 2 53(5, Alo] 49 ¢
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[70]

[71]

[72]

[73]

A7]yell B3t H B E Y20} PHICHE: A& =10 thet S5 Al dola
HARQ(Hybrid Automatic Repeat Request)©l] Tl ¢t
ACK(Acknowledgement)/NACK(Not-Acknowledgement) 21 & & 21}, PDCCHE
Z8] AEE = Ao JHE e A A o] A B(DCIL: downlink control
information)2}al $Fc}. Sk I A A B = FdH I A S A H, s A
ZHd o g H gl o] vk T Fe o ek A HE(Tx) 3] Ao
HEg E 5

PDCCH3= DL-SCH(Downlink Shared Channe)2] A} & 2 A4 (o] &
Stk A 1M E g al s $ht}), UL-SCH(Uplink Shared Channel)2] A} &
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] Tf) & X}OJ sy o) o] vk 12 ) 7 D}mgoﬂ o8k 2% 99
o] WE 5ol X3 VolP(Voice over IP)2] A 3} 5& Y& 4= o} %3;:
PDCCHE > A o] 0393 el d AEd 5= o, ¢t 422 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®] X% 9 AL-§ 7} 8 PDCCHO] B E 5= CCEE 9] ¢} CCEE
ol el Al ¥ ¥ =tz ek ke A AA 4 U:Pa]r AAH

71 A 52 el 7] 255t = DCIO) wﬁ‘r PDCCH =& A4 3}aL, Ao
A H.o] CRC(Cyclic Redundancy Check)E & <1t} CRCll = PDCCHY]
- A owner)Ht £ 50w} a1-R-3F 2 tﬂx}(ol £ RNTI(Radio Network
Temporary Identifier)e} 2l §Hct.)7F vl 2~ 7] @), 574 of wib-S 9]¢ PDCCHEFA
kel 318k A A}, o & 0] C-RNTI(Cell-RNTI)7} CRCol| wp2=7 & 4=
Atk = H o)A WA A E 913 PDCCHEHH # o] 7 XA 27}, o & &
P-RNTI(Paging-RNTI)7} CRCol| 227 & &= Qluh, Al 28] AR oS A5 o2
Al 2~8l X B 5-5(SIB: system information block)E 9] ¢+ PDCCHz}A A 2~ 8l 2 B,
218 2}, SI-RNTI(system information RNTI)7} CRC| m} 27 = 4= gl T}, w9
A ol g 2~ Sl o] A Lo ek Sukel Uy ol A~ S The x| A| 5}
?3F, RA-RNTI(random access-RNTI)7} CRCel| v}2~7]1 = 4= 91t}

L4 g o] 84 5 e FA SA Al Elo M AR A e
ZH A F 25 YT

545 Fxehd, 4 A B e Fapa G Aol Alo] @t ol H
FHo® Yz 7 At Al Gell= FEFH A A ARE UEE
PUCCH(Physical Uplink Control Channel)©| 3Hg ), dlo] ¥ & &2 A8}
t] o] E] & 1} 2 3= PUSCH(Physical Uplink Shared Channel)©] &4-¥ ), &<
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Nk st 545 FA18H] fl 8l shuhe] @2 PUCCHS}F PUSCHS &4l
AFshA] W=t

[74]

[75]
[76]
[77]

[78]

[79]

[80]
[81]
[82]

[83]

[84]
[85]

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},

T A A LFel A Hol B = T A e Fel AFEY] wiel, A=
A& Foll = = vk FA A Q8 A E B A A8
sk, F2lE Az 2 Ad FRE o] &8ho] A oof gt A d
ARE AEsH7] Aot $4150 725 RF da e s A Wi
Azt AE S ol A5d v =g AEE o] &ete] A ARE AES=
s 2 o] 8ot} =t A5 E A8 A% = 32 A E(RS: reference

G

=

=
I
kl
%
o

3 2 )RR o) BEAL Al Aol AL A5 T, A3 & A
FAlcreluheh @ el SAlRbEl LS ALE AW Aol A B, thES Ak e}
GE AL E A 54 HlolE £ FAAD S Y ES

AY AR FE5S e 54 o RS9} do]E] 25 918 AME-¥]= RS7F A
BAare Ad ARE g5sh= L Ao lorg,

Fgor AFojofstal, 54 B L QJol M &3 A HlolE &
FAIBEA] 9hi= UESISE JLRSE FAlSkal SAH S = Qlojof ghh, gk o] = A=
o T8 54 & A= ARG ET T A= VA o] Rk A E B
S gl aol @A Hlli= RSEAM, UE= Sl RSE A2 Ad =4 =
o o, wekA ol B E Hae o= A "t o] RSs= HoJ B 7F A Eu =
G el HFx o of Fhrt,

570 Bk}l el st = g Ak el ®

- A B4 22 4 S(CRS: cell-specific reference signal)

- MBSFN %2 21 3 (MBSFN RS: multicast-broadcast single-frequency network

reference signal)

kL

= 52 HA % 213 (DM-RS: demodulation reference

fo

signal)
- EA MY 32 21 Z(PRS: positioning reference signal)

- A el g B 3% 21 3(CSI-RS: channel state information reference signal)
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[86] ek g oty £ E W& st Az A5 AS )
[87] CRS+= PDSCH A5 Al gahi= A W] 2. shaFd 2 A B 22 Yol A
A%E T CRSE QHEIU X E 0-3 5 3hut o) ol A A4t CRS:=

Af=15kHzol A 9 A o] F o}

[88] MBSFN RS+ = 2] HE| 7| 2~ E A 4 (PMCH: Physical Multicast Channel)”}
A<= w7k MBSFN A4 B X 7| 9] o] MBSFN & & ol 4] ¥l t}. MBSFN RS+
SLe L} 3 E 4ol 4 M 4-¥ ] MBSFN RS+ &7 CPoll A v g o] H )

[89] DM-RS+= PDSCH®] A& 98l #| 4= a1, QFel Y 3£ E p=5, p=7, p=8 1=
p=7.8,...,u+6° A AFF T}, o714, vi= PDSCH A 55 A8l A5 = #lo]o] g

7o)t} DM-RS¥ PDSCH A %o] sl & Qtel| v} ZE o) A AAA 5= A 9o 5t

PDSCH 2% 93l &A8ta a3tk DM-RS:= 8l & PDSCH7} vl g ¥ =
2 S5 (RB)o A T A FH o

[90] el ZE(p)e} 733 DM-RS o] £lel] &2 A'd Eaz =] A& F ol
3tt}7F DM-RS7F A 65 3= A S ARE)9F 5L 8 19 2~ 4 (k)9 REE
AbE o] A EE, il 1 2 2 (k)] RECN A= DM-RS7F A %5 4] &=t

[91] PRST PRS A && 918 A% stadd A Az Ul A ES A7
A&}
[92] Bhte] A el A LRk B s e] D MBSEN A B¢ 5 A

MBI PO Z AAEH PRS AH= Héﬂ 4 ¥l MBSFN A] B3 g ©] 1]
OFDM A E-E5& A B¢ 9] #09} T U3 CPE AL-g3lt), alitol Al ol A
MBSFN A B 3Z g QI jho] SEX| M A H 3L ¢ 1“”9_?& A=A, S
B¢ 92l MBSFN % < ] PRSE 98] 4% OFDM A &5 &% Cp&
AL-g-&tt,

[93] PRS A4S Q& A ¥ A B3¢ ] oA, PRS A%< 98] 243 OFDM
Al o] A|ZF 2] A& & OFDM Al &-0] PRS A4S 9 &l 445 OFDM Al &3}
U CP Aol & 7HA = A Bz o] A2 X H 1) & d st

u

[94] PRSI eIl Y X E 6ol A A5H T},

[95] PRS= ¢HElL} EE(p)of F33HA| %FJ w4~ 2 'd(PBCH: Physical Broadcast
Channel), PSS == SSS ol Al &% RE (k,)oll vl 3] %] &=t}

[96] PRS= Af=15kHzoll A 7k A o] @}

[97] CSI-RS+= 247} p=15, p=15,16, p=15,...,18 L p=15,...,225 AL-835}0] 1,24 IE=
871 el Stel vt EEo| M HEH )

[98] CSI-RS+= Af=15kHzol| A 7k A o] #t},

[99] Fx Ao thsto] B AAls] A g

[100]  CRS:= A B wibe] & sz Al d Oﬂ et Jr 25 S AEo
o 54 58 A% Fx AT o|th. DM-RS:= 54 @i ehs 95ko] dolH
Bz g AFREL), o) 9} e 2 ﬁgﬂ— o] -&-3}¢] 2 (demodulation) <}
A~
2

20 e 3 A (channel measurement)S ¢ 3+ A H.E A &3 5= 3t} =5, DM-RS+
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[101]

[102]

[103]

[104]

[105]

[106]

[107]

loE| B8 0wl A8 H v CRSE A AW &5 9 dlo]E B9 F 7}
A o w th AFeE )

TA F(F, ¢S CRSZHH A el & 579 3)aL, CQI(Channel Quality
Indicator), PMI(Precoding Matrix Index), PTI(Precoding Type Indicator) 2 /5=
RI(Rank Indicator) @} & A9 FQ 1 FHE AAAE S S5, 71 A2
=gttt CRST A 54 71541 2 (cell-specific RS) &L % e}, HEH | 2
A}l % H.(CSIL: Channel State Information)2] ¥ =3 A ¥ H2 AN E
CSI-RS#}a1 A o] &t 4= Q).

DM-RS+= PDSCH 9] tlo]E 27t ot 49 2 o A58 S3l 154
T Ak @2 A9 ASE T8kl DM-RSE] EA] o5 A 4= 9le,
“$-&3h= PDSCH7} w38 ¥ 91-& vl vt f- &3ttt DM-RSE W 574 Fx
A1 & (UE-specific RS) = 52 2 Al $(DMRS: Demodulation RS)&}aL & 4=
PR

T A BN AL A G AL BE

h

%53 Ra, e A5 E s 99w S FEa A9 B8 4L A7
g ol A shrke] A B Eae) x F3h Fo) A 1209 - Wk vhebd 5

Ak =, AIRE F(xF) ol A skl 2k E5 42 A RE 23 A 2] (normal CP:
normal Cyclic Prefix) 91 7 -5- 1471 2] OFDM 4 2] o] & 7}A]31(% 109 (a)9]
A5, &4 3+ A X] (extended CP: extended Cyclic Prefix)$! 72 -5~ 1271 2] OFDM
Aol ol & 7RTh(E 109] (b)9] 4. AH B Azl A 0,1, 2" B
302 7 AH A 2 AE(REs)S 242} oL]-Eﬂq. TE QA 0, ], 2 D 3
CRSe] A& oufsi, D' 7A€ Ahel 245 DRS2| A4 & 2 v]dtr).

o] s} CRSell thate] & vl Al stAl 73, CRSL“‘ =4 ¢t Ad &
S4517] 918 A A, A Ujol) 9138 BE k) FEH o FaE -
Qi A N A Foha ohelol $E AT Lok CRSE A £
Aucsn 2 dole] %23 A ol 45 5 3

CRS+= A& S(71 A=)l A 9] bel v v Lol u:}a} vheFe 2o ® GOl H)
3GPP LTE Al Z=8l(e & &9, H ] =-8)ol| A= o} &gt el L vl B & = ¥ &)oL,
st A 21 & 4 S-2 3719 @ o] F41 <telL, 271 9] F41 QFel Y 2 47) 9
421 obe|Lbs) o] 3 £ 9] Qhel} wj A hxITh 7] Fool whele] Al
ST Aok 4 09 I ERE S0 4 17 W
Azo] 2 9] 441 ek AR Bk 49 28] 44 Shelu FES 93
'L}_ A% = Al th5-3H(TDM: Time Division Multiplexing) 2/5 =3}
% U} 3H(FDM Frequency Division Multiplexing) W2} -& o] 838} w| & H ),

2] QHEILt EE S 918 3 A5 Zefo] u 7] Sle] A% vhE A7k

AL RS 4 e Tk A gl] @R

ATE7E, 712 =70] 470 9] 41 QEEI W& AFE-3h= -5, 471 2] E41 e Y

l

>

F

_4

Hﬂiu
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EEEZ A% 32 ﬁ = TDM 3l/H51= FDM ¥2] 2 o] &3t A €t
S Az o] £4 S(Rho] olstel Z4E AY G el 54
SHel Y &, F41 thol A E], #H| A F32 31 th5 & (closed-loop spatial

[108]

[109]
[110]
[111]

[112]

[113]

[114]

[115]

[116]

]
multiplexing), 7§ 3% & 7} T} 3 (open-loop spatial multiplexing) &= U5
AFEAF-TE 159 o Y (Multi-User MIMO) 9} & A 4+ HHA] & 0] &3} <]
A% o8& 223/ 9lshel AHeE > Ak

T &Y etelurh A 9= A9 Fx 257 549 otely EE R
AxE v, A7 AR A=A AT e uel EAEH Y 24259
Aol A5H, e e} TES A8 S48 AL 245 912l
AEHA Gtk S, 2 & ey Abol o] e Ao MR HJAA &=

ALS-od F2 41 5 (SRS: Sounding Reference Signal)

SRS+= FE e =19 ‘Zrﬁ]rzl:-ﬁ@lx—qu 2AlEH S Fdqs] 5
S0l AR, A3 A o B /= Alo] AR HE3 e E A
ggth el o] g E A eF o SRS A H AJo] o] gt Hi= FH Lo
/\;q EQo.] o]x o LX< 11;_}1?21:_9] Q_O]:gy /\E}E—‘ﬁ(start—up) 7]‘:‘g Z]v?l;
A g e B4 =2 Al AFEE 7 v ~EE-Y 7159 EJ

Wz 2 H 53 A (MCS: Modulation and Coding Scheme), t] ©
AES Ag 2719 A9 Ao, lo] ™ A X (timing advance) 2 —Zrﬂrf,:
Wk 8 2 (semi-selective) 2= 7= o] L3 4= Jlvt. o] wf), 555} v A1 ¥l A
S A H Q) A5 S5l YA o E Faba s et
S50 7‘1 = E}E T332 2 A} ?H (pseudo-randomly) SHA] &= oF s} o
o

ﬂd
_&
2
iy
i
i)

G iﬂ%j %@% 27‘4 0}7] -?43}04 AREE ATt ol gk 7Y &
&‘%]317} TAE For AFED S THtaL, A GG =
< @ 22(TDD: Time Division Duplex) A| =&l ol| 5] 53] £ & 3}T}
Uﬂﬁi whibof] ofslo] A G = SRS A B Y AEL A5
o o]sto] YR 4= 9lo). 48] E A5 'srsSubframeConfiguration'
ﬁ‘ra‘rﬂl Ei: SRS7} 7 A e Foll AEE A= 1579 Thed M B
el wdE& vebdT o] 2 g i D 5ol o et &8 Al e 2 (deployment
scenario)®l] W2} SRS 2 ¥ 3| =(overhead)2] 27l tf ¢+ F-FA S A| &3}

o % 16| WS A el A $la}sl] SRSl 291X & @b, o)t Fx
% g A sk A Aol 2 gk

S 6 2 wgo] 49 5 iz TA A A Lol A ALY FaE A E
s CER I DR I
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A1 8-S 25 A4} wela, SRS DMRSE tHE SC-FDMA Al £-of] 9] %3} A
o}

[117]

[118]

[119]

[120]
[121]
[122]

[123]

[124]

PUSCH tl]°o] B %2 SRS HE2 A%t 5742 SC-FDMA 4 &0l A=
58w 4] o, A4 S8 AL (sounding) QW 3| =T 7Y = A9 =,
BE A HE ZY Qe SRS Aol £3EE A F-at e AMEE QW == 2R 7% E

Z el A] %=
7} SRS ﬁ%g FoI 2 AR e o FabE o o o] g V2 A (A
Al 2 BE3= Zadoff-Ch(ZC)oll 7] 23k Al 2 Al E)el] oo YA = a1, 5 A
o] e ddES 5L 7 Al A AE ARG S o], s A gk Tk
Gol s B A7kl A B0 A o] Bme] B e o] SRS A4 L 7] E
Al 220l M 72 Y2 38 o] F(cyclic shift)oll 2] 3} 2] 3 (orthogonal) ¥ o] A 2

Zkzk o] A mirh M 2 T2 718 Al 27 S ] = Aol o] Ete] A& oh &
AR o SRS A A7 FEE F Yo AR o 7] Al 2 o
A& BAE A k=)

g o] AA o E ol A

Bl a1 sk B4 342 HE A 2] o) (Multi-carrier) ] €
S B T =, Bodg ol M AFE = HE Al e o] A4 =
7l 2] o] ¥ 3H(CA: Carrier Aggregation) A| =&l o] 2} §1-2 Fof o -& x| ¥ &}7]
Hell M, HERE =G AL W HE g Ry A2

o) & Z (bandwidth)< 7}4] = 17] o] 4-9] A W E 7§ 2] o}(CC: Component
Carrier)E ¥ 3l(aggregation) 5} o] A-8-3F= Al 2~ 8l-& Watr),

q
el A 1 Aol Aol o] WS ¥ :gﬂﬁwggmam,

|

O

_}8 ‘3]37- HE Lﬂ E 7H ‘j/] OJ(O] 0} 'DL CC'E]r gt Zl\*g]r S HE
7Nl of(elst, 'UL cC'e &t 771 5 A g 4 -5 o & 2 (symmetric)
HAoletar &far, 1 71 v 2 A4 9-E ¥ ) A 4 (asymmetric) F 4 o] 2} aL gl
o] e} & 7} ¢ 01 e vk 4 A, o 9% 34 (bandwidth aggregation),
29 E 7] YA (spectrum aggregation) & ¥ - &0 &} T8 ¥ o] AL&E = 9}
7N o] AEUE A egfo7t 2 E o] A ¥ = Al go] HE- LTE-A
25l 7‘1 = 100MHz th S Z7bA] A| 38h= A B3 E S B8 g vy

oy

e

Al
2h-& & 7HA] = 170 o) g o] Alelol & A s ], 435k Al el o] 9
22 7]E IMT Al =¥l 1} 9] & 24 (backward compatibility) F-%] & ¢ 814
71E A 22Blo| A ALEL = T FH 07 A het 4= T}, ol & BoA] 7]<ES

3GPP LTE A &=8lol| A= {14, 3,5, 10, 15, 20}MHz ™ & 3%-& A ¢35}, 3GPP
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[125]
[126]

[127]

[128]

[129]

[130]

LTE-advanced Al 2= §1(Z, LTE-A)o A &= 71&E Al =8l ko] 588 914 7] <]
G FETE o] &3] 20MHzE T & S F-& A st =5 & 4= qhvh wd,
o ol M ARG E = A e o] e AR V]S Al E o) A A =
thef F 3t gaglo] A2 o &2 g ol ste] el §ihe A dstns &
5 At

LTE-A A2 812 4d 2hd & ghe]ab7] 9l Acel)e] 7 & ARS- S

gt Al el o] Wi 842 v Al(multiple cells) 34 2 =2 A4S 4= 9l
A2 sk A ARI(DL COP F g A AU (UL CO) & 3o 2o &
goluu, A A da 2= ofnh whEbA, A e A Ak
s, B st A A BEFE A A o2 A = v 54 ddel ¢

- T

4

shbe] H A ® A Al(configured serving cell)S 7FX] = 7 $- 171 9] DL CC9}
1712l UL CCE 7HE 5= oy, 54 vhdo] 27) o) o Add AW A&
7HA = 7 §-olli= Aol ek ] DL CCE 7FAM UL CC9 7<= 18} 27v
1R AR S Uk

iz, TR DL CC9F UL CC7F 1 -5 Qe =, 54 whido] th4=2]

Tl T FI AR 8 F ol AE yito g olgE 4
AT A7IA, BEh= A(Cell) & AHE4] 02 AVEE] = 7] A 5o A F=
g o g A= FE-Fo]of g},

LTE-A Al 228l o] A AL-&-5] = A2 Zglo| ] Al (PCell: Primary Cell)
A A 2] A(SCell: Secondary Cell)S X33t} pAl 7} §Al.2 A | 4l(Serving
Cell) & A& 5= ¢lt}. RRC_CONNECTED Aol 91 A7k 7 2] o] # go]
AAE A EAAY Ao BES A DehA] &= dde] A5, pARw A%
AHl Alo] ¢k 3} & A4 &), §HH RRC_CONNECTED At Ej el 91ar 7 €] o
Wetol AAH o] g spit o] o] AHl o] EAlet o= oo, A AP
Aol = pAl i} ahit o] o] SAlo] gk

A ApAl g SAYS RRC 9B & B3 274 E 4= A o) PhysCellld= 4 2]
) Az A EAE 05E 50374 9 A 53ES 7R T SCelllndex = S-S
28 st7] 9 sto] ARE-H = ZFEFEl(short) A B AR 18] 774X o] 42
7} e}, ServCelllndex= A1 ¥ A(PA = A4S 2 HEL7] Y5to] A5 =
ZreFek(short) A HAFE 0B 7744 &) A3k 7HXITE 0402 AL el )-8 v,
SCelllndex+= SA ol #-&3t7] Y8to] v g] o ¥t} =, ServCelllndex©ll A 7H
Zh2 A ID (Fei= A 1Y ) 7HA = Alo] pAlo] H T

pAl-S Z o]l ] G0} (M=, primary CC) Aol A & 28k A& ol v] gt}
wiho] % 7] 9°2 A A(initial connection establishment) 374 -& 4= st A A4
A-A7 A S st AFSE = o, E o oA A AIH As
A4 75 vk gk pAlS Al elo] WE Sl A E A Al 5
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[131]

[132]

[133]

[134]

[135]

[136]

Alo] #Hd FAale] SAlo] H= AE ofnlgin. =, v 221 o) pAlof A vk
PUCCHE &3 Wol A5 + 92 ,/\li% ARE 51 ZUEHY
A E WA sl=d pAREE o] &3 . E-UTRAN(Evolved Universal
Terrestrial Radio Access)> 7 2] o] ¥ 874 & A L 3}i= ol Al o] 54 Ao
] ® (mobilityControlInfo) & X $}5}= 49 752 RRC 912
Al 4 4 (RRCConnectionReconfigutaion) M A| A & ©]-8-3}o] H= QB A5 ¢ 3
pAlElS W AT =% 9T},

SAE AU H & 37 (EA=, Secondary CC) ol A & 2teh= A8 ot &=
olq_ E 744 D}Uloﬂ P/HLQ_ 3}14_13]— SLDI—QU:] SHLS_ 3}14. ]/\o]— 1%] Z,: 9\}1\14-
SAl& RRC A2 o] A o] o] Fofxl o] F-of] 14 7hsakal F7F4 Q1 4

A& Algah=d AREE = Ak Al e o] WM el A A | AR A
ol pAE Al g v ] A, 5 SAloll= PUCCH7F &A1 8HA4] =t
E-UTRAN=> S48 7 g o] W e $H74 & A st dhdol Al 713 v,
RRC_CONNECTED A He]l 9l+= @ ¥ Ao 543 #dH & A28 BRE
£ Al 7149 (dedicated signal)= 3l Al & 5= ATk A28 A B ol HALS
HHE s A B FTte) o] sto] AlofE 4= 9le, o] w49l A5 RRC
oA A dA (RRCConnectionReconfigutaion) H A A & o] &3 4= T}
E-UTRAN-S @9 §A4 otol] A B2 EA A EFY] Btk vk H & Ao 3t
e 8 & 7FA = E4 A 219 9 (dedicated signaling) & 5= Lt}

Z7] Hob 2 8} o] Al#Hg o] Fol], E-UTRAN-E 912 A4 27 o A
2706l T4 3= Pl bsle] stk ol 4ol sAS Eabehiz Y=Y AS
TAT 5 ek Ao} WF FANA PA L sAL Aol FEUE
el A 523 4=l o] 8t o] AA] oo M= Zetolng] HEUE
el (PCO)= P 'J olm = AL 5= lom, A7t e HEHE
A (SCO)= S A 2| = Agd <= 3t

L7 E o] A8E g e T SA A 2" A AXEE Jgo] B
Aelo] kel A= UrE‘r‘ﬂiE}.

% 79] (a)F LTE Al = 8loll A ARg- 5= @ el 725 et X dE
711310101 DL CC2} UL CC7} At shite] AEZAE 7)) 2] o) = 20MHz 9

W o)z 717 2= o)

= 74 (b):= LTE_A A =80 A Ab-8-5] 3= Al 2] o] e 25 Yetdlt &= 79
(6)2] 7 9-ol 20MHz2] £33 A7 5 2H=3 |9 AFX T E Fgoj7t 28H
7d-5-5 vEbdth. DL CCF UL CC7F 2424 3 704 ¢l e, DL CC2}F UL CC9
Mol Alghe] 9l= A1 ol A el o] ¥k ¢ D2 3709 CCE F A
BUE S S 9lan, st A A S/ ol B & Ale 4 QA g A
ANz /e olE & FAIE o= A

Rkef, 54 Al M N71H DL CC7} #He] ¥ &= A ol &=, HES I = ¢ M
M<N)7H€] DL CCE &3 5= It} ol o], &&= M 7} €] A $h# DL CC =

i
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[137]

[138]
[139]
[140]

[141]

[142]

[143]

[144]

r

RUH YL DLAZE AT 5= o}, g U ELQ A= L (L<M<N)7I 9] DL
CColl e E Fo T8 DL CCE ol &dd 5= glen, o] 4§
UE=L 719] DL CC= vt Al B U Y of 3to), o] 2] 3 whal.& 4 aka] 7
Ao i FHio] A4 AUt

stk el A AF o] whg o) 52 0h47(YE1= DL CO)9F 3 &F% =1 AF o Rbgu
T I(HE 5=, UL CC) AFol 9] ® 7] A (linkage)i= RRC ™| A| A] &} 22 49 A 5
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
A o] Z23Fo] FAE G Ak FA AR, FI] A= UL THEE U=E
PDCCH7} A% %= DL CC9 A7) UL LW E & AF8-38F= UL CCrHe] W
HAE e 5= 9l o, HARQE & tl o] ¥ 7} #1% ¥ = DL CC(*E+= UL
CC)9} HARQ ACK/NACK 21 &7} 71 %% = UL CC(®+ DL CC)3He] W+

HAE o] 55 Qe

Az 2 el ~A =¥ (Cross Carrier Scheduling)

A elo] B Al 2ol &= Al ] of (= HhE ) = A H] A (Serving Cell)ol]
o 3t ~A= Bl A 27} 27| & (Self-Scheduling) W 2 822 7) €] of
27| % (Cross Carrier Scheduling) W3 ¢ 5 71X 7} 9o}, A2 2 78] o
2AlEE L A2~ HEYE 78] o] 2=7= % (Cross Component Carrier
Scheduling) 4= A 2 2~ Al A= % (Cross Cell Scheduling) &2 4 A5 5= 9}

A2 g o] ~27A% -2 PDCCH(DL Grant)2} PDSCH7} 212} v} 2 DL CC&
A4 711}, DL CCell A 4% PDCCH(UL Grant)ell wh&} A4 %] 3= PUSCH7}
UL ZHEE 418 DL CCoF ¥ A5 o] %)= UL CC7} o} T& UL CCE &3l
A== 3 v ght

AR o] 2AEH A= G E A (UE-specific) 7] €443} £+
H| &4 shd = 9low, F A Al 1d " (el & E0], RRC signaling)< -3l A
WA A (semi-static) & & ZF v B = o] A 4 Qo)

A2 g o] 2AFH o] @438 45, PDCCHe 3l & PDCCH7} A A &=
PDSCH/PUSCH7} ©] == DL/UL CCE 58| A$ 5 =42 <= 7] g o
A A A} E =(CIF: Carrier Indicator Field)7} & 2 8}t}. o & S0], PDCCHE
PDSCH A}l I3 PUSCH A9 & CIFE o] &3] 9] AFXVE g0 & =
Shitol] & sk 5= it} &, DL CC “goll 4 2] PDCCH7} th% # 4 ¥l DL/UL CC
< Bfutell PDSCH 3= PUSCH AHl & @ 38h= 7 5- CIF7F 4 d v, o] 49,
LTE-A Release-82] DCI 3= *-& CIFe] ufe} &4 4= ol o] w) A7 ¥ CIF=
3bit A== aA ¥ Y, A CIFS] 91213= DCI 9 7] 9k Al a4 =
4= )t} E3h, LTE-A Release-82] PDCCH 1-%(5 Y 29 2 53 CCE 7]4He]
- s E AAE S 5 o

HbH DL CC Aol A 2] PDCCH7} &< 3k DL CC %ol A 2] PDSCH A&



18

WO 2017/023128 PCT/KR2016/008599

[145]

[146]

[147]

[148]

[149]

[150]
[151]

sl A Y vl * 3% UL CC Aol A 2] PUSCH A& e sl 4 9ol =
CIF7} A7 = A %%E}. o] 7 -§-, LTE-A Release-87} -5 Y &t PDCCH 7" Z(& ¥
A% H 53U CCE 718k 244 uj=g)2} DCI o] AF-8-4 4= 9l

AR~ o] 2AEH ] b w, 2 CcCE dE R g/ E
o & Fol) W FUEE CC Alo] ool A £5=2] DCI| tf 3 PDCCHE
R UH Esh= slo] asttt upabA, o] & XU = = A A ke A
PDCCH ¥. Y & o] & Qg 3}u},

Al elo] Mg Al 2Elol A, @ DL CC H §H-& whito] PD SCH—E— *N%}Ei
2AE% ¥ DL CC J3& vebuaz, @ UL CC
A3 S ~7AEHE UL cco H S vebdid EEJ
7 & (monitoring set)<> PDCCH F.UH #H & 83l = Ho] &= 3}%«] DL CC«]
A3+e YEbd Y PDCCH ZYEHH 332 92 DL CC A& £7Y, &2 DL
CC A 3re] % g (subsend = AT} PDCCH 1%114 BH#H 13e ¢ DL CC
3 el DL CCE F Aol % o = stv& 32313t 5= Ut} =+ PDCCH
FUE Y A3e o DL CC J &) Aagleo]l B E 4 oE 5 9ltt. PDCCH
TUE H3el] 35 = DL CC= ¥ ¥ UL CColl th gk
A} 71-22 A1 & ¥ (self-scheduling)< 3 7Hs 8 w5 A g = 4=
DL CC H&, ©@2 ULCC #% ¥4 PDCCH EYHH 32 o
5 4 (UE-specific), &2 1% 57 (UE group-specific) F= 4
£ (Cell-specific) s Al 44 %1 T A

AR o] 2AEE o] H| 244 3tE 7 9ol += PDCCH Y H & g ol
gk vhik DL CC A g1 FUshohs AL 2n]dhy, o] 218k 7 -$-oll = PDCCH
RFUEE Hol g B Al 1d w3 22 AA 7 e skA] g 1,
A2 e 2AEH o] A4 3tE 4 9-oli= PDCCH Y EH H 3Ho] @i DL
CC 3 ol A A o x] = o] upghz it} =, vdol T &to] PDSCH =+
PUSCHE =A&®3}7] Y1849 71 A= PDCCH F. U E & #H 3 ke 53
PDCCHE 7 &gttt

ol

rO*'

U} o) 2] &, e

2

2

ji=)

A T4 T Al 2" A A2 )] o

2AE ol e A B Q) F 9] dEE vedT

%88 Fxshd, LTE-A @S 98 DL A B 32892 3711 9] DL CC7}
AgtE o] o™, DL CC'A'+=PDCCH X UH Y DLCCE 4A4H A&
eRI T CIE7} AFR 5 %] 943= 7-$-, ZF DL CC3= CIF §l°] A2 2] PDSCHE
2 A& % 5= PDCCHE A5% = ot vh, CIF7F 49 Als Al 1d & 9
AFEE = 49, & 39 DL CC 'A'RFo] CIFE o] §-3F] 2}412] PDSCH H=+=
U2 CC9 PDSCHE 2 7# % 8l PDCCHE A48 4= 9t} o] v, PDCCH
FUHE DLCCE A4 A &< DL CC B ¢ 'CE PDCCHE A435HA] &+

PDCCH A%
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[152]

[153]

[154]

[155]

[156]

71 A =& el Al 2 58k = DCIell U?E]r PDCCH ¥~ & 27 35}aL, Ao
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
kel 318k A A}, o & 0] C-RNTI(Cell-RNTI)7} CRCol| wp2=7 & 4=
Atk = H o)A WA A E 913 PDCCHEHH # o] 7 XA 27}, o & &
P-RNTI(Paging-RNTI)7} CRCell mk2=70 4= Itk Al A8 1, U & -4 2] & =2

Al 2~8l A B 55 (system information block, SIB)E 9] 3+ PDCCHZ}H A ~8] A B
218 2}, SI-RNTI(system information RNTI)7} CRC| m} 27 = 4= gl T}, w9

W] MM~ B o] HGeof thet 5wl My MM S-S X A8
25}t RA—RNTI(random access-RNTI)7}F CRCol| n}2~7] € 4= )t}
o]of, 7| A =& CRC7} 71 Al AR E AQd 7S 53350 L3 3d

tf] o] Ei(coded data)E A4 S}, o) ufl, MCS & lof] & = ol Ex Y
ZFE& A 5 Urk 71452 PDCCH 290 &d¥ CCE & ¢l o) up&
% —/‘o\*% HX](rate matching) & 73 5tal, F 535} to|H & WHEsto] Mz

=& A oful, MCS gl ol whE WMz LS AFEE 5= T B
PDCCHE -3t M2 AMELS CCE J3 #l#o] 1,2,4,8 5 3ty 5= lTh
o] F, 71X HEAHES = %) Al 8 4o #(CCE to RE
mapping) %},

shite] A B Q) ol A 42 PDCCH7F A& o ATt =, 5t
AB el Aol el e 2 0~ N(CCE, k)-1 & 7HA= #4792 CCER
73t 91714, NL(CCE, k)= k1 7l B 2] o] Ao} < ol & CCES
N5 on) g} v v Bz qlvtt} 5479 PDCCHE & F U B ¥ gt

o] 714, WU E g o] & whido] W E g ¥ = PDCCH > o)) ute} PDCCHE 9
Z}zkol vl iy & Al Sk A& wetth A B sze gl Yol A S

A o) Foll A 7] A =& whkoll 7] & ZEk= PDCCH7} o] t] o] 9li=#ol] 73
ARE AgetA Gt S VA5 o2 EE S E AAAd S 76
A A 24l 2 PDCCH7P o] 1= )Xol M oJ® CCE & dl'éo]u} DCI ¥R o &
AFE = & F glenz dubd A B2 9] oA PDCCH
F H (candidate)= 9] RS R UE H o] 212 9] PDCCHE 3=t} o] =
S 2FQl = Y] 7 (BD: Blind Decoding/Detection)®] 2} ¢t} S&Ql= vl -2
ko] CRC Y-at-ofl ApAl 9] @l 2138 ZHUE ID)E Y] vF227) (De-Masking) A] 71

uhr

2, CRC 2F& AE3IY] 3ld PDCCH7F A1 2] Ao A L Q1 R] o H-E 82l &=
[l =i o) g
2 ¥ T (active mode)ol| 4] TS XAl o] Al A %] = H]o|H & =A18}7]

A&l vl Bz el PDCCHE ¥.UE 3t} DRX F.E oA w2 vl DRX
719 BYEH -3kl A Ao Y(wake up) U EH 7kl & FEHE
A B g Qle| A PDCCHS XU H ¥t} PDCCHS XU H o] 48] 5] =
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[157]

[158]

[159]

[160]

[161]

-DRX A B3¢9l o] g} &,
1o Al A4 %) 3= PDCCHE 57418}7] ¢ 8l 4] 3= non-DRX
2] 2] A o) e o] FA)3F = 5 CCEoll 8] Bkl iy &

Sl afof gt} @ik oj W PDCCH ¥ o] A$E X R 227 v non-DRX
B39l WA PDCCHE] £l vl o] A+3 w744 7F5 3§ CCE
et ¥ E PDCCHE B7 v 3y 8l of ghr}. w2 21418 91 ¢k PDCCH7|
7He] CCEE AHE8t=A] 227] fito PDCCHE Befl= vl o] A &g
W 7hA] 7Fs gk B CCE et el 28 HE& A &df oF gt} =5, @i CCE
e e HE EgglE tay o}, =, k2 A CCE {3 #d

W
o
-
O%
ot

G E 12 sto] g mZd & A ettt g ad o] 25 Aujstd, CCE F 3k g
G E 22 sto] Yl mZ Y & A=t} 1 $of TRA] CCE {5 &l @491 & 4, CCE
Ao Pl A9 & gE T & A|E &), 98 C-RNTI, P-RNTI

=1

Se R UE Fdof 5t BE DCI Wl tia] £l vy & A| =51
At}

o] ¢, vhiko] 7h 3k B E RNTIO U3, =
e, 25 CCE A e 32 Bl v=

A] %= (detection attempt) S =7} A UpX] 7] Hol X L2 LTE A| &~ 8o A = whido]
SRl gz -g 8 A A 2] 223 0] 2x(SS: Search Space) 7' & A 2] g,
M A 2w o] 223= B UE 8] 918 PDCCH T2 A EE 9|v]sh, 2t PDCCH
Eof whet ol gk 715 7HE = Q)

XA 23| o] 2= F-8 A ] 229 0] 2(CSS: Common Search Space) %} ¢
X A 223 0] 2(USS: UE-specific/Dedicated Search Space)= T < 4~ It} &8
MA| 2ul| o) 20 A, BE dhdo] 3-8 A A] o] 2] Z7]of thsle] oF 4
g}\#q. T EG X Aol A= 2 dhdalc) E A o7 AAE 4 9l
whebA, @22 PDCCHE H a9 sh7] A8 g 574 A% 2oo] 2~ 2 &8
MR o] 25 5 BUEE & of 5t whebA shibe] A B QoA Hy
447 o] B2l = Ul A (BD)2 5~ A Ht}. o 7] = 4ol 3 CRC #h(ol| &
E0©], C-RNTIL P-RNTI, SI-RNTI, RA-RNTI)°]| ufe} 28] 5}i= Bl = Tt 75
FEOFE ] =t

2 A A] o] 2 & 18}e], 7] A F F=o] x] A B2 H[ 9] Wle| A PDCCHE

gzl spi= @5 B5o)l Al PDCCHS 44317 $1%F CCE A<l o] g H.=
T 9= A7 EAE Aok sk, CCE 91 X7 @9 E] ol v A5
A ehdol M) 2vo) 2 el £ A 2 4 V] wEolv vk
Zy el i Al 4 Qi o] 28k A& FH A3)E] f5te] v 54
F(hopping) A 2=7F @bk 578 A 2] L) o] 29 A2 X 5ol A& = it
%32 3-8 A A 2ol a9k vl 54 M A] o] 29] 7] E YEITL

¢

‘

mE
I
o,

e

Jm

*1

1E

Ex _]o
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[162]

[164]

[165]

[166]

[167]

[168]

[169]

[3£3]

Number of CCEs  Number of candidates Number of candidates

PDCCH format (n) in common search space  in dedicated search space
0 l — 6
l 2 — 6
2 4 4 2
3 8 2 2

7HA L, e ke PDCCHe % FJ DCI 4&” OJJr 1A§— ?fo}t
iEHZl(ﬂag for format 0/format 1A differentiation)E ©]83}o] DC S T
= du}. w3, 7] A Sl 2l s A A ¥ PDSCH A4 2ol upe} vhko)] 03} 1A
ool ttE DCI ¥ o] 279 4= A=, 2 2 DCI 9 1, 1B, 27 ¢

& XA o] 2o @ DCL 2 1A%} ICE M A& 4= v}, T3
e DCI £ 3 2= 3AE A A3 A E 4= 1o, DCI 9 33} 3A:=
DCI £ 07} 1A} T3 7|8 7|}, ghhe vk E2g 218 2} 7} o} T} &
218 zpel] 2 5Fe] ~ W EH CRCE o] 8-3lo] DCI W& 3 4= 3l

AMA 2=l el 2= S kML= W AR 7 e 41,2,4,8) ° T2 PDCCH 1.

»—1_,
u]«
>

£ oln] gtk A4 223]0] 22] PDCCH F1. A1 E mol 12 CCE= th&-}
e 814 4] o) A4 5 ek,
1

[=41]
LAY, +m)ymod Ny, , /L |}+i

o] 7] M, M_(L)-= A %] 25 o] 2~ Al R U E3}7] 98 CCE {3 dl'E Lol &
PDCCH ¥ X.&¢] 7|55 Y e ™, m=0~MAL)-1 ©]t}. i Z} PDCCH
TR oA E CCEE A A8t 19 2= A i=0~L-1°]t}

A28l v} o), 9 pPDCCHE vl 2 Y517 Yol v B4 A %] 25 o] ~

H

1 3 & A2 Ado]| A5 EF EYEHITE o7 A, -8 A A
227 0] 2~(CSS)&= {4, 819 M3 @S 2= PDCCHE S A Yahar, & 54
M A 223 0] 22(USS)R= {1, 2,4, 8} 9] A3 éll'-& 2= PDCCHE S A1 &t

¥ 47 @ olsle] U E ¥ ¥ = PDCCH 2.5 YET,



22

WO 2017/023128 PCT/KR2016/008599
[170] [3%4]
Search space s Number of PDCCH
, e candidates A/
Type Aggregation level L Size [in CCEs]
1 6 6
UE- 2 12 6
specific 4 8 2
8 16 2
Common 4 6 4
8 16 2

[171]

[172]

[173]

[174]
[175]
[176]

[177]

[178]

T2 18 Fxetd, 38 A X 2Fo) 29 Ag-270 M, =4 2
L=8¢ thsl] Y_ki= 022 A ¥} vbdH, 13 & Lo disf T 57 A X
2dlo] 28] A9 Y k= 2] 28 o] Aol H T
[72]2]

Y, =(4-Y, ,)mod D

o171 A,

Y =ngnmt #0

o} Z o n RNTIE 93l A& %= RNTI 342 wh2o] 218 2} (Identification)

=9 shutE AgeofE 40l 3k, A=398270] a1, D=65537°] |,

k=[n/2]

oF 2k A 71A, nis= FA 2l el 3 HE (e lE)E v

= A 7R 7] PUCCH =9 1 AlQ =2 A= 2, Alo] 21 &
S SC-FDMA W2 & o] g-ato] ¥lxst= w2lolt), & 11404 YER = vf<}
, A& Al 227} OCC(Orthogonal Cover Code)E ©]-8-3Fo] A7+ & < (domain)
Foll A Aty o] A 4= Atk OCCE o] &3Fo 2 4] 5 A3 RB Aol
L5l @B Alo] g Eol thFalE 4 o) A% PUCCH £ 29
7350l = aprbe] Al Al 2T AIRE G ol AAAM AFE AL CAZAC A E 2~ 9]
CS(cyclic shift) & o] 83lo] &H77) o] 52 Ao 215 E0] U5 = HHi,
55 4t 718 PUCCH X9 (o & E9, PUCCH ¥~ 3)2] 4 -§-ol|i= 31} 2] A&
Al 27t k5= o ol AX A HAE¥] 51, OCCE o] &5 AlZt o o &aks
o] &3t H e W E o Ao A Eo| s

Lo g A8 = olw T B AlaHe A sl &3 Fets
7Nl SC-FDMA Al &8 QA gt AE3h= A& vebditt

L 9o A= 1 &% FQtel ahte] A& Al 2ol Aol=5 (3= SF=5)9] OCCE
o] &3&te] 5 71 2] SC-FDMA A &(=, o) B F)& A A3 o] AFahiz A=
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[179]

[180]
[181]
[182]
[183]

[184]

[185]

[186]

[187]

[188]
[189]

[190]

HERITE o] A9, 1 &% F92 el RS Al Eo] A2 5= ot

5 99] o Aol A, RS A2 54 w8k A E glo] 485 CAZAC
AR5 A = lem, H7] 9l RS Al el 44 &9 occrt
A8 (i well ) FHl R dd 4 ok 3 8] el Aol A 7t
OFDM Al #-(*E1= SC-FDMA 414 B & 12 7] o] Wz A Eo] ALg-¥ 51, 747}
H2 A2 QPSKel o A ¥= Ao 2 7S, shtel oA A&
Az H T W E s 12x2=24 B EVF o b 2708 SR 08 AE T
AT B Eaas 5 480 EVF HI T o) o o] &5 24k 4 o] PUCCH A Y
TEE AN 4F 71E9 PUCCH =9 112 2 2 Al Hel] v]ste] 2g8
=718} Ao} A r.e] J o] 7hg s .

CA 714t CoMP 52}

LTE ©]-% A| 2=l o]| 4 LTE®l 4| 2] CA(carrier aggregation) 715 & ©]-& 3}
CoMP(cooperative multi-point) A &8 7A & 4= )t}

5102 & do] A8E e A S A AE A A o] W 7R
CoMP A] 228118 o] A 8}z S o] U],
%108 Fxshd, Zalol v g A(PpCell) 7 2l o F Al T 2] A (SCell) 7] 2] o] =

5 T & AR, Al g A 02 Hol Xl 5 eNBol

H A5 dAgt

UEL9l Al A1 ¥ 7] %] = (serving eNB)©] PCellS- &5}, W
71 A=l A SCell g &8kl JT, CS/CB, &4 A A8 &t}
&2to] 7hs e 4= QT

% 1094 += UEZ} 7 eNBE 217} PCell ¥} SCell 2 ¥ 3tahi= o & S A|8haL
Ao, AAZ= FUEZL37H o]k AE et 15 LYy
F3b thejol H CoMP 5212 5ha1 ThE AE L THE F3b4 Do) A ¥ CA
FAE 8= A% 7Hs et o] wjol] PCell HE=A] CoMP & 2ol ol 3 8 3=

gk,

Al
=z

o2, [‘10

PDSCH T4l 913 UE A4}

491 A5 32 B 'mbsfn-SubframeConfigList ol 2] 3} %] A] ¥
MBI LE)S A shar, w2 B I Q] ol A z}xlel A
9] &= ¥ (intended) DCI = 1, 1A, 1B, 1C, 1D, 2, 2A, 2B 3= 2CE A E &)= A1
Al o] PDCCHS A& ], A AlZoll A Ao ¥ A% B S (transport block) 2]
Aol Al gkE o TU g HEZH QoA Ttk & PDSCHE v 21 ghr},

w2 2l of) Al 9 % ¥ (intended) DCI 29 1A, 1CE €3} SI-RNTI =
P-RNTI®| 2|38 2~z 355 CRCE 7H4| = & ¥ PDCCHY w2} PDSCHE
)29 3}a1, 3l E PDSCHYF A2 = = A &5(RB)<l A= PRS7} A 3H4]
gethar 7hA gk
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[191] AR Alef] o gk 7)) 2] o] X|A| & =(CIF: carrier indicator field)”7} A4 4 ¥ = ¢hib-&
el AA] =7}F FF A %] 223 0] 2x(common search space) W A1 4l 2]
o] 3+ PDCCHON A &= =4 8F ] F=t)ar 7FA4 gt

[192] 1 x| ¢k o PDCCH CRC7}F C-RNTI H:3= SPS C-RNTI®l| o]8] ~= ¢ E=
o], CIF7} A4 ¥ = ek AW o)) o gt CIF7F @i 54 A %] 23| o] 2~(UE
specific search space) Wl el 9] %] 5}:= PDCCHoI| <A gk} a1 717 §hol,

[193] chko] SI-RNTI® &8 2~ 3 5% CRCE 7FA|+= PDCCHE U] A Y315
A Aol of sl AA A, Wi o)l 31 304 Ao ¥ 23 el e} PDCCH
2 & PDSCHE U] 29 &t} o] PDCCH(E)® -2 %] += PDSCH SI-RNTIC]
o8] ~A M EY %73} (scrambling initialization) ¥ T}

[194] 3% 5% SI-RNTIC) 9] &) A4 == PDCCH % PDSCHE <A §tct.

[195] [3%5]

DCT 3
DCT X9 1¢

~3fo]~ | ppccHO 33 = PDSCH A& W4

PBCH QHEIL} X E9] 57} 10y wed heu}

¥ E (Single-antenna port), X E 0 AR,

O8A o AF YO]HAE (Transmit

diversity)

PBCH SHEHIU ¥ EQ] 47 10]H ©d e

ZE, ZE 0 AHE, O8A wod AF

t}o] 1 A E]

[196]  &&ro] P-RNTICl o8l 2255 CRCE 7H#]3= PDCCHE U Y 555
A9 AlFo ols] A, w2 ol 3 4004 F ol &3l uhel PDCCHS}
& < PDSCHZE v] 24 &t} o] PDCCH(E)°l o]-2 %= PDSCH+= P-RNTI°l| 2] 3}
AWM EY Z7] 3} (scrambling initialization) ¥ T}

[197] ¥ 62 P-RNTIC 98l A4 %= PDCCH % PDSCHE ¢ A] glt}

[198] [3%6]

off | 2
N

o

ol
o

DCI 2" 1A

DCI ¥ A A o]~ | ppcchell W3-+ PDscH AE i

DCI X9 1c | &8 pPRCH ¢HEIV ZE9 F7} 109 v d
Stel LV ¥ E, ¥ E o AR, 182 o
A& Yol A E

DCI X9 1A | &8 PRCH C¢HHIU ZE9 F£7} 109 v
QEILV XE, ¥YE o AE, €A ¢grod
A5 tho| Al E]

[199] vhibo] RA-RNTI®N 98] =7 3855 CRCE 7}A|i= PDCCHE v Y8} -5
9l Aol olaf s, whS ol gl 3 504 g2l w 23l vkl PDCCHS}
&l & PDSCHE ] 29 3t} o] PDCCH(E)°l th-2% = PDSCH:= RA-RNTIC]
o8] ~A M EY %73} (scrambling initialization) ¥ T}

[200] 3% 7<= RA-RNTI 9] &l A7 ¥ += PDCCH % PDSCHE ol A gt}
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[201] [E7)

DCI ¥ A A o] 2 ppcciel] -3+ poscH AE A

DCI X9 1c | &8 pcH eIV X T 5t 10]W @
MHIV X E, ME g AR, 121X ¢gkow
A% ol A

DCI ¥ 1A | && PRCH ¢FUlY 2 E9 JJ47F 1019d g
?_]_—HL‘I' \7E, FE O/\]Q, j_E—]]] O}gtﬂ

[202]

[203]
[204]

[205]

[206]

[207]

[208]
[209]

[210]

[211]

[212]

A ol A

e e X BE 99} o] 9714] o] A <§ F.E (transmission mode) -
st whel PDCCHE %3l Al719 % ¥l PDSCH Ho]E A$S& 54185 49
AS A 1dH S 53 WA A 0 2 (semi-statically) 242 4= At}

=}l 2 Bl 19 A

- %“& ARk CPE 7?%1% PDCCHE 9] %t OFDM A &2 427} 4o o] -
# ¢ Well A &= kel v £ E 504 %14 ¥ = PDSCH RBE 41614

- ,7}% Z42) £-E-(VRB: virtual RB) o] v ¥ = 27] 2] & A<
E%(PRB Physical RB) % ©] = 3l el e 5 A B X g <) Yol A PBCH T+
zepolg] = AT P 57 A7 ASEHE For s SR, Bt
2702l PRBOA] SHellU £ E 5,7,8,9, 10, 11, 12, 13 F=1= 1404 A5 =
PDSCH RBE 41614 &=t}

- ek By VRB A @ (distributed VRB resource allocation)©]

2] 4 ¥ (assigned) SFE|L} EE 79] 4 A% ¥ = PDSCH RBE F-21614] &=t}

-2 3t B.E PDSCH RBE 741 814] 5314 transport block @] T & &
A ek (skip) e = Aot @do] vz & A Sskip)shd, &2 AlS 2 A4
Al 5ol Al transport block©] A &2 2 v] F ] ¥ %] gk t}ar XA gt}

Q) g2 B 29 AT,

- & AHk CPE 71432 PDCCHE 913 OFDM A &9 5271491 of =

B3| Q) Woll A& heu} 3 E 59| A A 4% := PDSCH RBE =413} %]

o) 1—

oF =1},
-7k, VRB o] w3 3= 27) 2] PRB 5 o] = tvtel s U A Bz g o)

el A4 PBCH7F A& 5= Faoh¢f T 553, b2 el o 271 ¢ PRBoJ A
oteu} ¥ E 504 A 4% = PDSCH RBE 41814 &=

- qFeF VRB Aol w5 = 271 9] PRB 5 o] = shutel e s d Ay Y
ol A Zetolm ] = A 7Y g 7] A&7 S Fare 55U
ko s 27) o] PRBOA] QtElL} £ E 7,8,9, 10, 11, 12, 13 3= 140 A
7 4-¥]:= PDSCH RBE 47213} A] ¢Fi=

- %_hﬂ]- CP7]- 29 z%g 7:1 o] r/}m o /\Lab*ﬂi }80 = er/Ké #l = #6°ﬂ }\1
28| A M B Q) ol A lﬁi—*&lﬂ VRB 79 geo] A4 ¥l (assigned) $HEI L}

_m
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[213]

[214]

[215]

[216]

[217]

[218]

[219]
[220]

[221]

S E 594 PDSCHE +418H4] %=1}

- @ FAEE VRB AR S o] 2] 7 ¥ (assigned) QEH| Y S E 70 A
PDSCHE FAl8HA] &+=

-2 3t B.E PDSCH RBE 741 814] 5314 transport block @] T & &
A skip) & o= Ao @Eo] A" & A= skipshd, =9 A5 34
Al 5ol Al transport block©] A &2 2 v] F ] ¥ %] gk t}ar XA gt}

whiko] C-RNTI®) &3] ~a 5% CRCE 7HA]i= PDCCHE YA et
9 Aol ol sl g EH, ol 3 10014 gl H 7t 23t whef v
PDCCH®} 3l & PDSCHE t] 29 3}, o] PDCCH(E)°l tl-&-% &= PDSCH=
C-RNTI®l 28] 2~ 5% * 7] 3} (scrambling initialization) ¥ T}

ko] My Alof o gt CIF7}F 278 ¥ 7] o} ©hido] C-RNTIl| 9] & ~=3 &%
CRCE 7}A3= PDCCHE H AW o525 49 Aol s 4=, G
] 529 ¥l PDCCH W CIF #kell o3l A A€ A1 A o] PDSCHE U] 29§ttt

e B 3,4, 8 =99 vhdo] DCI £ 1A 5 <l (assignment)2 -2 514,
w2 PDSCH 7 <5 ©] transport block 12} ¥+& ¥ 31, transport block 2= A&
B35 (disabled) o] &} a1 714 3k},

wito] A% B 78 HAEW, o] PDCCH(E)) sldsts v 54 F=
A% 3= C-RNTIO o] 2 30E% 2713t H

54 CP7F shaFd ol A ARG, TS HE B 8E A ek et

o] A B 9= AAgE v, vhdo] Apilo) Al ¢ 5 ¥ (intended) DCI ™A
1A 3= 2CE A& 8l:= C-RNTIC &8 2= 31+5% CRCE 7H4 <= PDCCHE
AZEsA, -2 A9 AlS 3241 B (‘mbsfn-SubframeConfigList) ol 2] 8l %] Al ¥
A Bz Qe A dld PDSCHE vlZd ghet. &, A9 AlF el o8 PMCHE
U a9 e =5 A A H 71}, PRS Al 41> MBSEN A H.32 ¢ Q) ol A qh A7 ¥ a1
A B2 Q] 400 A AHEH CP Aol 7} Auk CPel oz, A9 Al Zell ©] 3l PRS
Al H(occasion)d] AH- 2 AW A B 3Z g Q- A <]t

3 82 C-RNTI®) 9] 3] A4 == PDCCH ¥ PDSCHE ] A &t}

d
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[222] [3%8]
A DCI BRI TS ppccHY W55+ poscH A W4
LRSS SR
W2 1 | DCI & 9 c-rurIol | W QY XE, ¥E 0
A 1n | ofgh g 54
DCI c-RNTI® 2ol 9 ctEv XE, XE g
1 a4 54
= p | DCI & B oc-ruTTol | A E ol A E
ET 1A | 9% g B
DCI Cc-RNTIO| 93t A& oy AH
21 che 54
W 3 | DCT T4 W c-rnTIOl | A5 tho]B A E
IR 12 | 9% 9 54
DCI c-rNTIO] 9 %H 71 A4¥ cDD(Large delay CDD) %= A&
¥ 2n | g 539 tho| B A E]
W 4 | DCT T4 9 c-rnTIo) | G tho]H A E]
2 1R | 93 v B4 (Transmit diversity)
DCI C-RNTIO| 2]3H HFZ F7F U593} (Closed-loop spatial
x93 2 e 54 multiplexing) & FAF vho]H A E
Yo 5 | DCT 9 @ c-rnTIo) | AF Tho|Bj Al E
X 1a | 9¢ v 5%
DCI C-RNTT] 29]&t o3 Al EA MIMO (Multi-user MTIMO)
29 1D | g 54
Wi g | DCT & 2 c-rNTIO | AE TholH A E]
R 1a | 9% v 54
DCI c-RNTI®] &f3%k wd HE Holo g o & HF2 3
X 1B | g 54 v 5}
B 7 | DCI 4 2 c-rnrIol | PBCH SFEIL EEQ] £} 10w ©hdl chE)
¥ 1A | 9% we =4 RE, ZE 0 AL, 29 ¢rod HE
o] Al Y
DCI c-RNTIO] 93 o oY XxE, X E 5
TP 1 | o =4
ME g | DCI =8 @ c-rnr19l | PBCH QFEIV EEQ F=7} 1o whel obeu
X9 1A | oo o =3 ST, ¥U oo AMg, 2¥x o A%
tho| 1 A E]
DCI C-RNTTO 93 o]F #ojo] AF (Dual layer
I 2B |t EA transmission), ¥E 7 % g I+ oY
eV} YE, YE 7 EE g
K- 9 | DCI 8 R c-rNTIO) | H]-MBSFN A|EH: pBCH QtEILV X E9
I 1A | 9g g BA F7F 10l @ QbEV ¥E, ¥ E o AL,
a8 R gkotH ZF Tho|HAE]
MBSEN A B¢ & <t ¥E, ¥ E
-
DCT c-RrNTIO| 3%k Al s7bA dlolo] AE, XE 7-14
E 2¢ | g B
[223]  W@2o] SPS C-RNTI®]| 93] ~~=131&5% CRCE 7}A|+= PDCCHE

adshEs 48l ASel o8 AgHY, e

wpe} 32 eho] 2] 4ol PDCCH 2 Zeto] v 2] 2] &) PDSCHE U

oz} ¥ 7ol Aol 7+ Z3lo|

S I
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PDSCH”} 3l & PDCCH ¢lo] A5 &= 45, ¢ PDSCH #&H 74 &
% g3t} o] PDCCHeI 8% PDSCH2} PDCCH 1= PDSCH= SPS C-RNTI®]|
olal 2= EY 27| stE

[224] o] HE R 78 HAAE o, o] PDCCH(E)9 t-&5 & v 54 F=x
21 % 3= SPS C-RNTI?l| &J3 ~AEY 273,

[225] o] AF e 9z AAE uj, ghbo] il Al o =¥ (intended) DCT 34
1A 5= 2CE A ¥€3}i= SPS C-RNTIY 9 &l 2= %1 E ¥ CRCE 7}#]+= PDCCH
= Ao Al 2] & H (intended) PDCCH $1¢] 14 ¥ = PDSCHE 7 &34,
k2 2] A% 92l B (‘mbsfn-SubframeConfigList') ol 2] 3l 2] A] ¥
MBIl sl PDSCHE vl 2 gt} w, 449l 7l 5ol 28l PMCHE
U Y a5 A A 5 71, PRS Al 41 MBSEN A HL3Z ¢ Q) ol A qk A7 ¥ a1,
B3 2 Q) 400l A A8 CP A o] 7} UHE CPolaL, 9] AlS<ll 23l PRS
Al & (occasion)2] UFZ HAH A BZH Y A Qs

[226] ¥ 9& SPS C-RNTI®l 98l A4 % = PDCCH % PDSCHE <] A] 3t}
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[227]  [3R9]
A B DCT 2 Xz AH o] A ppccHO| W-5-%¥+= PDSCH
A A
2E pDCI X9 1A | &8 2 c-rNTIO | &Y QY XE, XE o
oz vk =4
DCT 3% 1 | C-RNTIO| ool | v Sk XE, X E
ol £
=R DCT Y 1A | 38 2 c-rNTTO] | A% tho] ] A E
g9 T 54
DCT 9 1 | C-RNTTO]| o5k | AE Yol AY
o =
HE 3 pcr ¥ 1A | 8 2 c-rNTION | ZlF TRl Al E
ogl v Ex
pCT X9 2A | c-RNTTO| oot | A tho] ¥ A H
ek =4
XA pDCI % 1a | 8 2 c-rNTIO | A% o]v A E
o3 vl =3
DCT ¥4 2 | c-RNTTO] olgt | A o]y AT
o £
Wl g DCT 9 1A | 38 2 c-rNTIO) | A% Thol A Y
¢ e =
WE g DCI 9 1A | & 2 c-rNTIO | A% tho]B] A E
olgl v &3
AR DCI 320 1A | &8 2 c-rNTIO | Y QHHY XE, X E 5
oz vk =4
pDCT X" 1 | C-RNTTO| ool | et QheY X E, ¥ E 5
o =
WE g pecT X9 1A | 38 2 c-rnTId] | @ QtEY ¥ E, ¥ E 7
¢ e =
pCcT X9 2B | ¢-RNTTO| ok | A QL 2TE, 1= 7
kel =4 = 8
=R= pDCT 29 1A | &8 2 c-rNTIO | ©Y SHEY XE, ¥ E 7
oz vk =4
DCT X" 2¢ | C=RNTTO| ool | et MV XE, X E 7
oe E z) L= g
1 170 ——

[228] o] 9] Aol elsll 9 Al C-RNTI(Temporary C-RNTL el 2] 8l 2= 3154
CRCE 7}*|:= PDCCHE Y &9 8155 A 5 31, C-RNTI| ol & 2354
CRCE 7HA|:= PDCCHE H A9 5h4] G5 A=W, w2 o}l 3t 9¢)
A olwl 23l upgl PDCCH 2 3l & PDSCHE t] &9 3t} o] PDCCH(E )9
t)-§ ¥ = PDSCH+= 94 A] C-RNTI(Temporary C-RNTI)ol] & &) =130 5
Z7]&E

[229] ¥ 10 YAl C-RNTI®) 93] 474 == PDCCH % PDSCHE o] A] gHct,
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[230] [3%10]
DCT X A A Ad o)~ ppccHel] W53 ppsch A< whA
pcr 2 FE 2 YA c- PBCH STEIVE 2EQ] 47} 10]W @
1A RNTIO| &gt ot olEV ZTE, TE o A}E, 18 ko
54 & Tho| AT
DCT 9 1 | ¢lA] c-RNTTY) PRCH ¢tElY EEQ] 4271 10 o
o v 574 CHElV 2E, ¥E 0 AME, O8A gow
G Tho|H A H

[235]

[236]

[237]

Ste v} ¥ E ZF OCI( quasi co—located)
QC/QCL(quasi co-located =--= quasi co-location)+= T2} 7Ho] ol = 4= 9l
719l bElYF £ E 7 QC/QCL #A ol A Th(F-E QC/QCL ¥ A thar &4,
sty QFEY X EE Fal A ¥ = 259 3H 9 54 (large-scale property)©|
& stute] Sty LEE o AL ¥ = A Z 25E A (infer)E <= dvhaL
who] 7Sk 5= dvk o V1A, V] 3R 9 542 A Z4H(Delay spread),
=39 2k Doppler spread), -3}~ 1 3Z E (Frequency shift), 3 3 52!
3}2] (Average received power), 41 E}Fo] ™ (Received Timing) 5 3t ©]/d-&
x5 L“;}

LR E} ¥ o] GojdE 5 Qv 5 ) 9] bEl Y £ E7F QC/QCL ¥H-A o
ME}( = QC/QCL ¥ vhar &4, 3t o] Steu L EE S-af A 4lE0|
gy = Ade] A 54 (large scale property)©] T}& 3t}o] QMY X E S
ol A Aol ey = 74 Ad 25 ShA(infer)d 5= ATkaL whEo)
7HA e = vk o7 A, AT 3 9 542 Al EH4k(delay spread), 55
S H(Doppler spread), 5= ¢ 4] 3 E (Doppler shift), 3 37 ©| 5 (average gain) 2
1t A (average delay) = s} o) & E3Hsk)

=, 7 719 SreElY ZEE ] QC/QCL #HA ol 9 vh(F- QC/QCL ] {1 thir
e, shube] qbelY X ERFE o A A o] A 9] 54 o] v A] shite]
SHelu 2 EZ R E o A Ao ARl e 53 &5 ov gt RS7H
AF¥ = H9 U LEE 183, M &2 o& 5 E7 9 RS7} xqiﬂk‘
SHeU 2 E & 0] QCL Aol Ao, 3 T4 9 Qtelv L ER B 9] F
Aol PHA 5L TE S ERY HHY FERZRE Y FA A9 %r‘?.ﬂ—‘ﬂ
SR AT 5 A Aol

B A A oA 9 QC/QCL T B o5& T#sHA & .é, QC/QCL
NAE 9 Qs 5ol stuE wE & Aok =& FA & FH &, QC/QCL
7Hg ol A Héhiz Y L E ol = vkA] 5L 9] A (co-location) ol A &38)=
AAHD M = Ak FH (o & 501, 5L A
poin)oll A HEah= eHev R E g1 vhido] 7 & = o= 5) 2 & QC/QCL
Ma Aozt agd 5 o, &g o AR 0|9 A2 FAL M a5

%= 3 Q1 E(transmission
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[238]

[239]

[240]

[241]

[242]

[243]

[244]

[245]

g o A= A o] Held 9 QC/QCL T Ao &8 2

o

g3tol

oL e
ot

o>
2 oo ot

&7 QC/QCLA Mol whet, v ¥]-QC/QCL(Non-QC/QCL) SHE L}
EE g oty T ESZRE 9] T4 Ad 7hel FA g 3]
Wl EXS 718l 4= 9lu). 2=, o] A9 Bl glo) 1 8= W
E 2% (tracking), =3} 2 AL 5 27‘4 ARG AA FAH B EEY F
ato] Z4zhe] Ad7d ¥]-QC/QCL QFElY X E & =54l X 2 A
G 5tof o gt

QC/QCLE 7Hg 3 4= Sz qtellut ZEE ko) tisl A, dd2 v 53} g2
A AT g vk Aol Ak

- A1 gk g g kel thake], dEE of ¥ Spito] ghH| L

FEZRH A A thgk A=A -3 2 91 (power-delay profile), A &1
gk 2 =S 2] 2~ E g (Doppler spectrum), =58 A 34 A9 E U E
telu} R E=FE O A Aol thet AE 4 A AR = Y HE(Wiener
filter) G ol T L3HA 483 4= A},

- I S E EGshift) B =41 E B ol] T ke,
FE 3 A ZE R Fukar FU13 e 5

FE9 Bz 448 Yok

-3 A Ao tiake], @ F o)A QY R EEof tisto]
RSRP(Reference Signal Received Power) 742 H & 5= )
o & Eo, @de] s A tolE AY H2E 913 DMRS o xE

A o] CRS SHEIY £ E 9} QC/QCL H vk, w2 3 DMRS <Fe| 1}
FEZ T AE 3G A A4S CRS qEEIY X ERZ B 243 H F41 249
HH 9] 54 & (large-scale properties) S ‘& U 3} A] 4§31 DMRS 7|1 5} &F = =
tole Al 4l Ads& FEAIA 7 At

ks, CRS&= vl B2 T8]al AA o] dx] JjH oz =&
U5 (density) 2 HREEN AV E = Fx Aso|vnzg 3 A et
FA A= CRSE-E] Hu} obg 2 0 2 & 50] 7h53ty] wfji-o| v}, ¥hi
DMRS:= 54 7= F ¥ RBol| tisfj A= @it S48 55, ‘IEP
PRG(precoding resource block group) W 7} 7] A =1 0] H &0l A}-g6}= el 7Y
&) 4 (precoding matrix)7} H & 5= ) o v 2 wibof A A = -8 A Y- PRG
el = gk = 9lo E}‘r/] PRGE 27lE® W2 4 $-ofal sl et b2
i efoll A% DMRSE 741 A o] 3Rl 9 54 FAHL 0= AL Ao A5
A3p7h A S 4= Qv Hgh CSI-RSS: TL HE 717}
2 BEE o g4 o 2 9oty Eﬁrlx} Qo
CSI-RS%: v}zl 7Fx 2 F A 21d e JH E
ol 517} uug 5 2= 9]

=, QHElY 2 E 11 QC/QCL e go RN B s A e AN

i —

j9

N
é

o, ozi

>:ﬁ‘: (m ol Hil
o ol

[‘

Kel
hy

o &1t e] kel
E RN

okﬂ mE
N

—~

~A ms7F € 4 A,
- A=R= A A ==

g o7 /\}%a 78"0!‘ A=

O.i_, r‘\o
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Az, AE 574, Ad A Ba ol &8 5= )k

[246
[247
[248
[249

—t e e

[250]
[251]

[252]

[253]

[254]

D2D(Device-to-Device) &1

5112 3z A A FA(D2D) 71l thEt 248 AW sty /3 ol

51104 UEE AR&ALe] @& o) w] 8} A vF eNB 9} -2 U E9] = n| 7}
UE®}S] FAl Whaof] e A& Al ehs 4 -F-oll =, sl v E9] = 4]
Al A& UER 4 7 At} o] 8loll A= UELS d o] A9 H3h&
9] H|5h= 244 (resource pool) ol A 54 & 2plol] & Fap= 2}

Y (resource unit) & A B &)L, s A F-45 S ALE-35lo] D2D AT E
%ﬁé}E% &2 = QT ool gk 24l UER] UE2% UEL®] Al5 & A&
T A= A F5 7 (configure) L 3l T 3 U ol A UE14 NZE HETH
=

4

{

7124 A4l &2 UEL®] 7] 1%4 A2 elel = A S Ao dElE 5
Ao, 7IA=e] A 9 vtell = Aol o E UE7} delFAY 2
AP el AP o ARE 5 gvh dubA o 7 21 & B0 29

2]
%)\%% Eﬂ% T e 7} UE= st £2 H502] Al 7518 A A 6o
50\_-/\ ] ]__9.6]— e O]q_

T 12E X} ‘?r o -4 AN ol & =A g ot}

128 Fxshd, A A Fapa Ado] NLF/HE e o A AR AR o]
N_T7HE &5 o] F N_FN_T 7§ 2l 2 fr5io] FeojE 5= Qi) o7 = a3
b ZOIN_TAE )& 72 jbgdva 53 = vy 544 o= g
AR A2 2 Rl A R uhel o] =7 o g HhEsho] vEbE 4=l
2 AlRbo|u} FEab apglol A o] thol M ATE] &t 7] flsA st
w=a] 29l 7<) Sylo] W)= Bl 9] 81l ollﬂ]/\ﬂ_}\]ﬂ-oﬂ -z} A
ARl el Rl o = i sel =l o] el &k Ak Frul el 9lof A
A Fo| g D2D 213 & F4l8karA) afi= UEZF S4l <l /\} o g = A
Frlel fehe omjet =

71 A e A #2 oY FRE AR ¢ vk AA A E2
Zo M H$¥ = D2D Al a9 LH“g“(content)oﬂ whebA S = )l
D2D Az o] W& ofefj el gho] +i-d = Qo ZhZfol| thsle]
o] 7 4 U

27| &7 & (Scheduling assignment; SA): 2} 541 UE7} =3 5F= D2D ] ©] E
Aol Ao ARE sz Al o] A, 71 9] vlolE A d el H2E HsA
3 2 gk MCS(modulation and coding scheme)-} MIMO 7 <& %] 3/5 5= timing
advance 59 AR.E X35l= 213, ol 215 &= &Y A 7Y Al A D2D
t o] el 2} $H7 WE| & 2 x o] AFyE = A% 7hsFh 2 HAlA oA SA A
0|7 SA7} D2D Ho| B 9} HE| &8 2y o] MGy = 2kl o] F2 o
1o, D2D Alo] A delet A d =5 i)

D2D o] 8 A ¥: SAE F3to] A HH A& AE-8to] $4 UEZF AR

7y 2

[e]
hy
A o=

LER
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[255]

[256]

[257]

[258]

[259]

t] o] B (user data) 5 A 53F=tl] AFE5l= A9 . 7 A A F-4 el A
D2D tlo| Bl ¢} 317 'HE] Ed A5 o] HEE & Alo] 7hs 3k 4 -§-ol = D2D
tlol e 2 EE& g A Fell M= SA BRE A9 g @ v o] D2D | o] B
A ato] A= = vk oA EabA SA A & W el AE A R/ Aol A
SAABHE AFstet] AFSH AW A 245 D2D HlolE Al A E A=
o] 73] D2D Hlo|B & HEh=t A& =

t] 2~ 2] 2] (Discovery channel): %21 UE7} X}/\] ol IDEY HAHE
A&t 14 UER stol | A& S o IS o= v A A & A g A
=.
A gk 74 9-9) ‘ﬂ]'ﬂ]fé D2D Al & 2] W& (content)©] & 3+ 7 -5-| == D2D
2T Al SA ) upebA Aol gk Ah el & ANES ¢ Ak A olE FAst
D2D t] o] ¥ Zﬂ%jolur q/\ﬂ‘ﬂ‘j/] H Al %] 2} stE| 2k & D2D 21 5.9 F4] Efo] ™
AR WA E 50 57 71E As el F20 AR A S5 = o e

Al A 4 A g timing advance & 4 -8-3Fo] A FH =A)o|u 2 T
WA E Eo] 7E Az o] A% A S eNB7F7IE F4] UEe! Al
A7l =4 ol M JiE 4 UE7F 3 ol M AHA A 2 7iE 2SS
Al g A Esh=A), Az (Al E 501 24 D2D Al 2 7F 3 A H 32 g 9 of] A
A E= A B2 gy, ¢ D2D 21 5 9] A Sol] AMEE = A B H QLY 9,
eNBEH 9] A5 A|7], D2D UES] F41 A8 Al7] 5ol whefa] ThA] o] gt
M #E S EE g v

B g A ATl A= A o] A 9] D2D F 416l A eNB7F D2D%41 UES] %41
A8 2 A A 8= WS Mode 1, A3 219 o & o] AR o] A7 ¥ o
A, eNB7F A A o & A/ A8, UE7F A5 4 Abd = A e eh=
WS Mode 22} A4/ o] 5H7] & kot D2D t] =7 ¥ 2] o] A 9-of| = eNB7}
23] A& A BhE 7ol = Type 2, AFR ol A 21 G 52 eNB7F
A A g A g Aol A UEZF 213 A A& A e84 9= Type 10] 2
A 473 e8| &2 g

471 A3 D2D & Aol =8 A (sidelink) 2 Al B H 425 91 91, SA= physical
sidelink control channel (PSCCH), D2D synchronization signal-> sidelink
synchronization signal (SSS), SSS¢} &7 &= D2D &4l o] H ol 7}
71E-A 2 A HE H43= Ao A2 2 Physical sidelink broadcast channel
(PSBCH), =& t}& ©]& 2 & PD2DSCH (Physical D2D synchronization
channel)o] 2}al F-& = Qlth. 54 whido] zphlo] =1l Q& ¢el7] g
23Z, ol o] Aol 54 wdo] ID7F E3HE ] & e, o] g

A1 & physical sidelink discovery channel (PSDCH)&} & 5= )

Rel. 129] D2Dell 4 += D2D &4l UER}e] PSBCHE SSS¢} 37 ﬂ*%} Rl o) &
2138}, $SS2] &7 -2 PSBCH| DMRSE ©] 438} =8 gt}
o}-%--7 1 2] X (out-coverage) UET= PSBCHS] DMRSE &7 3| H.11, o] Al & 9]

—
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[260]
[261]
[262]

[263]
[264]

[265]

[266]

[267]

[268]

[269]

[270]

[271]

RSRP(reference signal received powe

1) o8& S48kl Aol 573}
4~ 2=(synchronization source)”7} € 4| o] &

A5t =t

V2X( vehicle—to—vehicle/infrastructure/pedestrian) =4

B g o] A = T3 2 service types s Al &6k V2X B4 TH 7]
el A ke o] 21k vaX T4l o] thE A 91 MM 2 B 37HA & oA 8HH
U A

- V2V (vehicle-to-vehicle): A Alo] 2] &4 (Communication between vehicles)

- V21 (vehicle-to-infrastructure): &2} eNB 4= stationary UEZE 7|53}
RSU(Road Side Unit) A}¢] 2] Z-2l(Communication between a vehicle and a roadside
unit (RSU) which is implemented in an eNB or a stationary UE)

- V2P (vehicle-to-pedestrian): 2} 2 7] Q1(R. Y 2}, AFH A AR}, 2= 8- A}
L= 2ol &X|E)aL Q1= @i Alo] 2] F-Al(Communication between a vehicle
and a device carried by an individual (pedestrian, cyclist, driver or passenger))

SI3 R S 4 g o] AA oo w2 VaX Al oA 9 ot Btk
FABHAE, 5132 B g o] AAfdel] b2 vav B V2l A4S AR
S=dolH, & 143 2 g o] AAldol] ubE V2P T41S oA 3 ot

Aere thea AR E A% e] 918 vax B4 S A% 5 A 59
7 A e A -of o] 5 S e el v] fg 40w vaX
X

FLH>

O

2

& QoL WA A E R 2Rl S 4l o]
785, AbaL Apgko] A 4] S abgFol] A aL viA K| (el & Eo1, V2X WA A,
CAM(Cooperative Awareness Message)/DENM(Decentralized Environmental
Notification Message))E A& = 21.oH, o]= V2v g4l el e 5= 3l
W=, AbaL zpEko] = o] 9] %] 8k LTE RSU &9 infrastructure | E Y A& E“ﬂ
TR Al A A A E A S a7 9len, o= V2l galel sl 4= 3l
i 14 e, m el A Abo) 7} FERE A B RS
Zo] 4

EA A QoA 2 ALar7p Ay S A Q- Alar

SH= A A AFE RAAT AL SR A5 S A A A E
AL o gl oli= vap SAalel s ge 4= ik, ol w|, V2P -Alol A
HAIALES A8 A1 715 REEA] BAA7E AP whidel] dHY ) 1) o,
APAAIAZ: FRAAL = AR AR ol fed S A AT A B
V2P BAle] 7he gk B el a et 4= 9l

o "X V2X T4l Hh w2 % %*J%% &) A Aok A4S 54
AR afd = glon, ol VaX Fale By a & o R ¢str] o
eto] gkshAl =2l ¥ ar

= A el A= val s Ev}ﬂé F V2 EA A S A AR
71%E ARk srelu ' V)5S Va1 O S dk e = Al ofy 1, e
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[272]

[273]

[274]

[275]

[276]

[277]

[278]

A5 o] F %l Aol ALi17}
WP BRG] 0 ), Aban MHAL 4] 9] AR RFEH(ES AR} 3l Aol 9]
AE=E AagEs delae 458 7R e
olu], AkaL AF8HE AlS EA Ao & E9], RSU 5 £ infrastructure
HEL )& 24 A g A o] @i(e & 59, th& 2 =+ pedestrian ]
B )0 A7) AL S ot S g AL RS

B2 EI| A ESHE] I 22 E = ‘proximity safety service’ & Al &
o] 2 g} proximity safety service2] ol &=, V2X 41 274 ol A o] 7}
commercial application 52| o] ] 7}A] AH| =& A58} 7] 9§
BREANEEMMEANEE DS AU 7t Jod 5= At
= HAANAE ol BREFNAEMEINAE AF AU E
TA Ao w2 Aol dstr] A, VaX B4 A B =& 50, A,
RSU ‘§)EFH o B2 B ~E e )2 E A4S “v2X
HRENAEMHENAE DS, VX BEEINAEMAE N AE AFH =
H| Al A /78 B/ O] B/ A B3 “V2X B2 EF| 2 EHE A 4~ E v A X))
sty gt ek, Aulb Aol ASe] BA S o) A AW A2 o
F U7l 2= E d)o] ¥ Z14-& “(unicast) PDSCH %170l &} A 8} 7] & 3kt
V2X B2 EFNAE/AENAE AEE g AE Al 15 Aol (=
E4 2.9 cluster W oll) BF-A 4] (semi-static) & & Z3}(coordination) ¥ ©] &&=
T AT
o & £, Cell A= T(ms)2] F=7] = A(ms) SF 2 3ZA-S 283+ Al A o, Cell
= 22 7] 2 B(ms) SF L. Z A& 488 Al A ol|, Cell C= Z-2 712 C(ms)
< EA]Q_ ;GQ.sL }\]XJoﬂ 7L7LV2X Hi= H/\E/Uﬂqyﬂ/\E uﬂ/\] ]7].
ﬂ%% T = A F(resource pool)©] (F ] 2] Yloll) A okEE o] & 4
o]
“LVMﬁEFﬂ*EMHﬂ*EﬂM] CellA,BR CHE »F 5L
Al ol(F, L3 B 2]l Tal) ASH 3, A2 e S A s
Sl (5, FDM Y H &) A F 5 =5 2h] o] (F 2] 2B Well) dA/okEE of

C/)

.

AS A

?ﬂAllﬁﬁ%ﬂH o] AR HE FA| AFE =5, U A
)8 Eg A4 ) VX HEE I AE/HEF| AE WA A& B 5
7] A&, g e« A= ol AE)REEH | A HolH

o] 7hg gk vhike] df sl of gkt thA] WEhH, F442] of of] A Cell
~CEIHE VX HEEANLE/DE ) L E A A Z FA] =2lek7] 913
“Iaro] A= 1A AS)EFE O FA| HlolE A7) TS

T W 2] 52 (reception capability) 2 2= ((E= U ES A ZE B a1dh
A gk = Sloh

f1°

Ot
—|—‘

X >y [H
o N 2

i
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[279]

[280]

[281]

[282]

[283]

upehA], ZF ghiko] £al SE o) whet voxX B RS AEMHE I AE A X &
= J& 4= Aot 2, APaL A SH(EE S AAl 5

B 2 2 A E HE] 7| 2 E S| ofF 5} proximity safety service2] 74 -5-, 2} w9
E

T4 T FHE A EE wido] voX MR EF AELE A 2 INPAR=2

ol
I
o
b}
N

upehA], 2 A A o A = Zp e FAl Al (1= EFQY7z
SR UE FEEAZFESE ), 4 A HE VX BR E A ESHE A A E
HA A& F48H] g WH/A Y & A Gk =2l s ol Adaglol
Al YA Yol gli= «m e vhido] vaX H 2 EF AE/HE A A E w A A &
T2 5 7] 98 &4 WAYEE Ak,

ol 5 ol 2 2ol 4l TEHE HES Aol S Fa, ES A(EE
71 A=A H A= @doll Al unicast PDSCHE 27| &% & o], ©hde] =4l
THE st 2AlEH T 7 Aok B A e =, H ES A Al g
@do] =4l TS 313 51e] unicast PDSCHE A~ & & v 91 Al 9] vaXx
BREINAESHENAE wA X &} 5Ug Al deol 2ASH A B A=
OE Al 2ASE A, TDMEANE AA-A T 4= ) o & &9, Al
SGHUE D& Cell AZHE V2X B2 EF AE/HE | A E WA X & 424183}
Al Cell B2 ¥ unicast PDSCHS] & A| =410] 7Hg s, A2 @ (UE 2)<
Cell A 2 BE-E] Q] HA|X] FA] 4l B7b538 495 7HA 3 & 5= At ol
74 5-, U E L] =1+ unicast PDSCH A% ~A|=H A, ZF @be] @it =41 54
A Hol 7] 28], Al YH(UE 1)°l 3= unicast PDSCH”} V2X
BREINAESHENAE wA X &} 5 U s Al del ASH s ~AFH
A2 @ H(UE 1)°]) 3= unicast PDSCH7} V2X B2 =7 ~E/HE| | A E
HAA] 2}= T & Al A o] AFE S5, TDM WA/FH =) ~2ASH S 7 2
2 FAA A “FAgE AR DG/l B A DS/ sy e B
3 : FAE g 4= gl

ol d FA THE nHd 2AlEE ] FAEH= A HMEYIE
o

¢
fl

0

Faz,

O

o\l-}

&) AN e Aalol/ kA A gl A W o] e @il A vax

REMNAEMEEINAE AR E AL = 9o, dAHE Y ES T AY-S
Ho} 8402 /AN o2 A A A Av s 2d 5 ke
7 A ko)

ol glell A= 7+ @& 24l 52 & FFT(Fast Fourier Transform) B} /&, 214
T4 2 dloly tz2d Al g/ E 7ol 71 Zeteo] dE FAl 58S S0
7} g HE VOX HRE EF|AEME N AE
A1 /A A G & AQFge. 12, o] 8o
A& ol thek gt et g ol whef vhd =41 59 EFYY o

59 B2 A SR B 54 5 4R

u
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[286]

[287]

[288]

[289]

[290]

[291]

[292]

[293]

Aadgsle] EY AR A3 4

Loebd =20 52 BFY 1AL A A o) - @Y (single) FFT, @ Al Y 5= (channel
estimation) ¥ @ ©lo| g t] 2 A oJ(decodlng chain)

ik =4 5 B (el d), B 1) @ FFT, 9 A e 4 3
tlol B tjad A9l A 8h= v E}Cﬂ of*’-—zq/]g 7 At Bl 1
7HE A 7Ee] b A F el st

B 19 P& Ald 4, 3% "’ﬂ‘;’l%\*/ﬂ} e t
FFT 28, @ Ad 374 2 to|g ¢ ¥5& o] &3 4 vt uhabA, 8§
G (54 ARNVE) V2X BEEJNAE/HE N AE WA A S Al E =

Al Aol =, & A & &9, AW )R FE A% unicast PDSCHS] 5 A
FAlo] E7}stet.

kA BFY 1S XAk @] g Al S I Y ES A S
7N A AR A=, V2X B2 EF| A E/AE I A E WA A7) A S B = Al =
unicast PDSCH &2 2AlE ¥ oA &< o Atk =, U ES A+ vaX
BE W AE HE I A E W A A] 2} unicast PDSCH7} TDM HH2] © &
AFH 25 AAEHE 4= At} o] 75, unicast PDSCH+= V2X
BRI A2EMEENAE HAA7L S = A8 Zedats e M E
IYYE 3 dEE 7 Aok

EFY] 1 @2 o] 8% TDM WA 02 HE¥ = V2X HE BN A EAE AN A E
HAIA & a7 Y, A AR Y dE5E = Ao AdElE &
PDCCH)< U a9 a4 &= 54 ko] AA = = vt o] 574 :rL7P*°‘—Hﬁ:
1 A 4] o]l 1 NDR(Non-serving-cell data reception) gap©] & #| & € 4= ¢}, v} 7
olof g == A ol el 54 S thFgt A o' Wy E 4 Ao

NDR gap-= & &2 54 F-7H(measurement gap) = T-H ¥ = 7l do| L2, si@
=X L= Tg o g AAE = 9l

Ho} gAlst A=, Y 574 2 @ o] inter-frequency RRM& =4 3}7]
A3 BEx o= /\474451 F At &4 T Eor e HqH A2 HE AT E
18} %] a1, tp& =34 EH & 9] RS(Reference Signal)E =74 31] RRM
5% Avk. 2 5% RRM 542 5 RRM R.are} ¢ g

o] 9} @2], NDR gap2 whito] A H] Alo] ol t}& Ao & o], v A1
Al (non-serving cell) ZFF V2X H 2 =7 A~ E/HE 7HZ:E A 2] & 524138} 7]
e Ao AAE o= glr}h whebA, A4 ¥ NDR gaps b ¥ xpAl o] A1)
ARRH S (A E 59, Ao AL, RS )& FAISHA] Far, v AW A=Y
MNZE AT 4 047]7\1 Hl AR AE 7] @& qHehA] g =
Ag e 52 QT o] & s, 2 A H A2 HE o AT A4S 9
S5 2 A% o] 9J FFT/CE(channel estimation)/t] Y A 912 H] A H]
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[294]

[295]
[296]

[297]

[298]

[299]

[300]

[301]

=
Alo] AH At F7]7F 5hA] 3= 7%, &2 FFT A1 €] FFT
AJIET51 /] /\]E ] X ] o

N

E

o ;cz FFT/CEM Sl xﬂ Ao HA82 WAE 5 vk 53], 4% ¥l NDR gap
oF vhire nj A AR RE V2X HE =N AESHE| 7] 2
ATF ©] 21 g NDR gap-> V2X A1 8] 2= Bl & Al &8h7] 98 54 o= vt
A= Ao

NDR gap©] 24 ¥ = W ol = ofgff oF o] vhaket A A ol 7F A1 = vt

A A A e 2 A, NDR gap> A B ZH (SH] HEH B2 = o] 49
AT Al2d S B8l ol Al Als/A A2 5= 9t} & A A 2 4], NDR
gap®ll & @ sl= 574 SF 71+ F+71/7] {H(duration)/SF 2.3 Al 9] v}e}w| B
(& ol el Al Al s/AAE 5 Aot oo, el shebrl el 4h(E) 2 &
system frame number(SFN)°l| 3+ A 1B %= g7 whibol 7] Al &-2 4= 91t} SFN
F7FE wde) Al e = A9, 54 4kl wi9r] SENE 2= 2 ¢ 9l vkl NDR
gapo] 7% 0 & F A5l & Bl & NDR gapo] 244 & v},

o] 2] o], NDR gap &<+ o Al 2 7E] o} il d]o] & EFQJ (el & 50, V2X
B REINAESHE AN AE WA A B 5)e FAlEfoF A Goll THEF A«
] H (assistance information)”} 7} = 2+ ?_}‘?jfoﬂ /A A1E 4=

oﬂ% = , ﬁi/ﬂ] o] ]:/1 = /\/\] °H o]: S}k E]_ﬁ] /\41/] Ntﬂ =] E7} J-'O‘]—l%] /\41 -ID list,
EF7l Ao Ao AQd B35 98] AFE %= RNTI(¢] & £ 9], broadcast/multicast
RNTI) 5o Al AR EA 7} ehibol] /% A2 5 ATk RNTIE 41 ¢
D]—E'__,l‘% x] ] HI—Q_ RNTI7]' u}/\i']l;] ;q]o.] HH © )\/\]/HEE‘]— P 01
A9 ARl Estr] o] vhitof A A& ¥ = A-ID listi=, RRM =4 < %éﬂ
]%Q - /‘“—ID hstﬂ't %EE L g ;Gv_*a,_ 29 zqgtq N’E rrLtH_tqq_ o] = 01—1\1

< ¢l nl-e} o] NDR gap-g ¢l 3ll Al & = &= A-ID listi= V2X
EEE NAESHE N AE wAIA & et B2 Aol Al AR E X A|5HH,
RRM 4 F7HS 98] Al &= = A-ID list= RRM 74 9] t)/go| == g7
Aol A A B A A[EH7] wji-o]

Tl VoX B 2 =S AE/HE A A E ASo] F 2 © & (dynamically)
AAEHE = A, VX HEEINAEMENAE A 27 A2
AE R Ao} Ad(ell & £, PDCCH)S &3l A Al ¥ RNTI7} w27 ¥l DCIE
ol el Al AA/AEE g ATk wheb A, e XA 2HE RNTIZF v 27
DCIE &8 V2X HEENAE/HYNAE AE 229 ARE g 535t
53 ~A %8 QKW 7] 23] NDR gap Wl A A44 3= vaX
BREENAE/HENAE dAIAE 52T 5= )

T, olebs g, V2X E 2 B A E/ A E 7HiE %ol

1 -1> off

24
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[302]

[303]

[304]

[305]
[306]

[307]

[308]

HE-2] A (semi-statical)(\E = WF- % 25 %] (semi-persistent)) . 2 A S 2 5= )T},
T, S Al o] M AR RE V2X HEEANAEAE I AE AF

:‘
=
AR(EE B-GEH 2AFY GR)E v ATRE 5+ Jom,

e
ol
ﬁ
e
i

& SEl Abdel A4/ o Aot dE B, AES T2
244l o] Bl ek A AlRE R AR A/ /A DGR WA A E F Aol E
s XM E A 1 o] FE R g2 Aa wEk(EE 5o R Vax
HEEAAEMEYNAE AS AP 2344 5 v ol 7k, A&
AR AR E V2X BEEANAEME AN AE A5 A H AR7F 23 vax
HEEAAEMMYNAE AS 2AEE ZR(EE TG54 2Aled AR)E
MR AR S g o, A AE HE&E diadEo A sd 2AEE
ARE AddE 5 Ak & Ao o] 49, v v2X
HEENZEMYNLE ~AEE GRS AN ARSFE A6l AlgiLY]
o), V2X B2 = AE/HE A AE WA A E 422187 98l DCIE
FAMFYE Bt gvkeE Aol ¢l

B A Aol A8 Al V2X BREEANAEMFEINAE AL Al gl AgE vaxX
A WA A7 = A5, S Al Aol A5 = vaX
HEENAEMHEINAE A %] 9] #lo]|2 = Alo] == A A 48 At
H 2 VoX BHREEF A E/HE I AE A A Ho A48 vax 715 WA =] 7}
PAAY 58§ o HET} gli= A 5ol =, sl AS Al el AEH = vaxX
HEENAEMHYINAE A X 7F gAY = A9l A YRR x84
S]] 2} Alo] 29 Hlo]|REE Alo]| 2 E zHE= V2X BREEF AE/HE ) AE
HAI A 7} A2 4= )

V2X B2 EA A E/HE ) A E wA A= b 2 5E o] ACK/NACK H&&
Qe R] FE Ao g dA/AAE 5 A &, EE2 vax
BREINAESHE A AE H A ] Falol] AFstAL Attt ol &
HEY T &) 7] 9138 H 9] ACK/NACKS A438HA & 4= o). whalA,
W2 NDR gap©] A4 ¥ 79, A% ¥ NDR gap &<t B} Al 22 HE] v2X

¢

2. 9 5221 58 Bhe) 2412 A A o) - © 2 (single) BT, U] (L= W F)
Ad 57 (channel estimation) 3 U E(%=1= HE| &) o] ¥ v 2% A ?1(decoding
chain)

G 2 T B 201, BR Y 20)E @ FET, U (s HES) A
R U= (= EEE) HolH vad AlRle 485k R B o= Heojd

Bl 2 vhih e vk FRT 3] 0 & t] B(E= HE| &) RS &0 7Fs38t)
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[309]

[310]

[311]
[312]

[313]

[314]

[315]

[316]

upeb A, Bl Y 28 A AlehE o] vk Al HE S A1 U E g A (e

7)1 A= /41 A=, unicast PDSCH A 42 ~A|lEH el A5, 7134 H i’ﬂ .l
o]z\]—oiﬂiﬂ_ Lb AJ]C;I_HH xdﬁozgt V2X HE &= H/\E/mﬂyﬂ
w X% o] HE Al 2} T3 A H © & unicast PDSCH A4S =7 &9 oH oF
Froh. webA], g A A 7] EE o o R A ATk B
AELRE VX HEENAEMHE | AE WA A S AH A 9] unicast
PDSCH} §HA] =41% 5 )

Rhel, EFY 2 el tishe], VX BR EA A E HE I 2 E WAA] B s
H| A1 A 7} unicast PDSCHE A &3h= AW Al Alo]ol] 7] A ¢ 2l o] o=
BIATFBEA] = A, DS g e Al AA ool whe) F2be 5= 9l

=, UIER = B 28 A A8k o] b =4 5 & =418 1E‘rE

11:101 /HE1J/], 1:]]}\11:101 /H] /\}0]9] /\137]. 7]/\4241%] gﬂ]ﬂﬂ O]AFOE 7%— ] L%_-L
3oz, A1 A A el el A A g uhe) o] VaX B 2 B A EMHE T A E
Al Al X unicast PDSCHE TDM Wl o & A7l e 4= 9l oy vaX
HREINAESHE A AE A 4] 41& 9]¢ NDR gape @l Al A48 &

T 3

=)

>/

3.9 A 5 B 3(AI3 A A ) - BB (s HE &) FFT, U & (=
HE| ) 209 34 (channel estimation) 2 T &(55= HE &) o)y vl 24
A ?1(decoding chain)

e =21 55 B 30l 8t BF 30)2 Y E (i W E &) FFT, U= (=
Hel 5 A 34 D U EEEE HEHE) tloly Had AlE 488k dd
Bt o= Aojd 4= gt

B 3 9 v 5 (e Y E) FFT T3 0% t 5 (e HEZ) RS AE0]
7hs st whebA, B Y 3E A AlshE whide] vt 4l 5 S Al
W ES A (EE 71X 5/ A)i=, unicast PDSCH W %8 2~ A& ¥ 8= 4
AA7EgE AEERE ol e}, BA] = AEEREH AEHE = VX
BREFNAE/DE I AE WA X 2] AF AT 5 A4 S 2 unicast
PDSCH A&& 2758 T 7 Uk whebA, vhidh& A A a4 =7} gk
o o} T A tE AEERE V2X HREEFNAESHE ) 2E WA X &
A8 A o) unicast PDSCHS} 31| =4l 5= v}, o] & F3l A AL a8 2
TFEITHEFE LS T A

Bl 3 @i o] =41 582 CA, DC(Dual Connectivity) /%= D2D 541 ¥
A4 el whe, o}aﬁg}ﬂo] Ul Al = Aok ol My
UThH. o] A7, W FE By B AlREstE b o R LS FUF AR =
ol Al d sl E AR AH5T o AT

o & 5o M/l2] FFT A|Ql, N7/H 2] A1 d &% q(Channel estimation) % H|©]
t] 7% ) 2(decoding chain)S 2 -&3}%, M7l 2/5EE N7 Q] #1152 CA, DC

o

-

2



41

WO 2017/023128 PCT/KR2016/008599
B/ D2D(EE U2 54 FA5 ) A8 ¢4 02 st die
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[317]

[318]

[319]

[320]

[321]

[322]

[323]
[324]

2 M /= N ARIE F CA, DC 2/%+= D2D 59
A2 A8l A Ao E AR Y= AR S Al el Ehal HiE o] ARl Tl
BRENAE/HEINAE A4 2 unicast PDSCHE FA] 5=4181= d]
&+ A
ufehAg, ﬂﬂ’&l A AISHE gl @ Al T E S RIS HES A=
IE,M Z/EE N Y A 9E 5 CA,DC Z/EE=D2D 59 528 94
A 0 72 ARGE A QS Al 9] star W
qTH] o] Aol EAITHE gl A9, U ES] A= wido] vaX
AN AESHE ) AE WA A] 2 unicast PDSCHE 54| 241 0] 7}53 k=
ear, F Al x| o] A Al HS TAI Ao R AASH T 5
2,7 Zho] A Qlo] EAJ5HA] a8 FRIg A5, HER A+ Al
DAl of o] whe} voX HE =) AESHE 7] A E WA A 2 unicast PDSCHE TDM
o g ~A|Ed s = 9lon VaX HREEFNAE/HE| ) AE yAA] A1
sk NDR gap= ©Haol Al A&l = o At
= UA] e, H E Y A= 2ko] Al el E4) o] Heof] 7] Z3}¢] unicast
PDSCHY] A% A AL V2X HREIF|AE/MHE I AE Ad A A3} 5254
EL— /\1—0] 0}74] A9 ;G &l 2= o)

= T M
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