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PDCCH7} 3 o] 7 #|A] 2] o g+ A o], 5| o] & | A| A} 2] 'H X} (Paging Indicator
Identifier; P-RNTI)7} CRC9l| v} 2~71 = 4= 91t} PDCCH7} Al 228 A H (H.t}
TAA R A2 FE S5(SIB)Cl ek Alo), Al g AR A EA B

Al 2=l A B RNTI(SI-RNTI)7} CRCOl| n} 270 = 5= Qo). v o 9o 3 <
zel g Aol et 3wl A& HE et 7] 94,

) o] 7 &= RNTI(RA-RNTI) 7} CRC®l| n}~71 = 4= i},

54 ©4E 4P Apmaae] 22 Gehli Sl e
AR S T o104 Aol o} elol el G0 w4 A
Ao] G Aelli= Ak A Ao ABE ¥sheli= &g ekw A4 of Al 9 (Physical
Uplink Control Channel; PUCCH) o] &ty Eﬂ olE] & Hol= AF&4} Hlo|H &
E 5= & 2]/ 3 A8 7 A € (Physical Uplink Shared Channel; PUSCH)©]

S Ev G vk S-S fA 8] fl el A, shkel vk PUCCH2F

PUSCHE &A|°ll 2 &3A] %=, ahbe] dhidol] th g PUCCH:=

A B e 9 oﬂ A AL ES ZHRB paindl] &3 E T AL ESE Bl et
AHDEEEL 2 50 tiste] Ao] g kg aE xF#] gkttt o] & PUCCHY

S E = AL 5 Bol &3 A Al A 53} 47- 3 (frequency-hopped) ¥ TF Al
=

[55] A Z A% (Reference Signal; RS)

[56] T A A "M 7l S HET o, dEE = S FAd g s F A
AEE 7] witol AF AN Az ef=ro] FAS = vt fad AT E
FASo A EutE FAlEH] el Ad AR E o] &35ke] Al Al Z ol A
=& BAgsto]of gtr}. A d A RE Lol 7] YA, SA S5 A1 S0l A
BEF L= AEE dEste], A7 As7t Ad & Bl AE wll e of =
AEE 7HA AL A E A RE dolll &= W& FE AT AV S E 9L 8
21 % (Pilot Signal) H+= #2421 & (Reference Signal)#}al gy,

[57] SR YE AL 8] Hol B & S48k A -f-oll= ZF 541 QEE Y& =41
QHElL} Alol o] A e A3k dolof EnlE S E 218 4 Q) whekA, Zh
FA oY E 2, £ AAISHA = HEl Y EE (port)' E 2 H 9] FHE2A15 7}
A8k of gt

[58] FERANT =T FRNe s e FEa AL w 5d 5 v A A

LTE }\] < Hl oﬂ /\]—801: = ?Q—}_ ]E__E,_//ﬂ ,
[59] i) PUSCH % PUCCHE %3l 243 AKX 2] 53] W E(coherent) s 525 ¢ 3t
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A 4 98 52 324 S (DeModulation-Reference Signal, DM-RS)

i) 714 o), M E 27 02 Fatael Ao 3P AL E4E ZH5]
et AL #2241 Z(Sounding Reference Signal, SRS)7} )

e, st d A A s,

i) Al o] BE ddo] 3-8k A5 324 F(Cell-specific Reference
Signal, CRS)

i) 54 dERks 9

5t
iii) PDSCH7} A4 %] =

ik B 222 41 $ (UE-specific Reference Signal)
76] =

SR ES T EEERES

iv) 318 = DMRS7} 255 = 49 Al'd el A H.(Channel State Information;
CSHE A3ty &gk A I el A B 2241 & (Channel State Information-
Reference Signal, CSI-RS)

v) MBSFN(Multimedia Broadcast Single Frequency Network) F. =2 7 & %] =
Aol thet 23 A ES 525 98 5 5= MBSFN 334 & (MBSFN
Reference Signal)

Vi) ¥FEEe] A2l 4 917 45 2516 ALSE = 915 322215 (Positioning
Reference Signal)7} $)

BT 1 BAo) Bl 2 F AT PR 5 Aok A 4R 958
At Ao FrA S o) oy Hx2E a ALg = FEAS 7 I AAp=
UE7} Bk} 9izi2e] Al AR E g5 ahen) 1B doe] gone Freew
AE e ofof shal, A M B ZHqlel M 53F A o] B & FAIeHA] =
Gbolgt s 1 H A S E FAlstelof ghrt o] = A= H 5o
Bl M = AR FAbE VA 5ol Y A E B o el 2] 2ol §HA
Hul= FRATEA, G @ F2ATE Ao =N AHd 548 51
dlolBl & H2 % o= A gt o] FEA 2= vl B 7F A5¥ = g el
7w o o g,

S HEHVHMIMO) A 2H o] B

L 5E gFtEuE 2= A S4 Al aRle] ] ol

5 5@a)oll AL vhef o] FA41 QY] 25 Nt 7 =, 74l gHE| Lol =5
NR 7HE 2|9, 27 F2 7o A 7F vk 9] QFH Y& AN S| ¥+ 45
o] QEElL} ol Bl ate] o] 22]%1 A E HE &7l Skt uhek A, AE
ol EE AT ok 85 U] H o A 7 vk Al d HE
SFo] gl whek, A Hol B o] 24 o8 vl QFE|L o] A 9] H
A% dlo] E(Ro)oll HlolE F7HRD] el Xl Wk Tk 5= 3

=T »
(=211

R, = min(NT’ NR)
o & E0], 4712 £ Qtee} 47]1 2] 4221 Qe Y& o] £3}+= MIMO 52!
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[86]
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AE7Hol 245 A H W
S
of 7}sx| W™
w
7} A& ¥ o] AA AEE = Nl $A4 %
Xy Xps™ots Xy,
7 A5 e B vk A] 3 E
w
= AF ARE AS A A3 ol whet Zb QteElvtel] 23] whl el =
qag gl
X195 X25° s Xy,
= HH
X
E o] &3sto] v ol E = Advt
[5=215]
X L VR 4V Win, || 5 |
X, Wy Wy * Wy, 5,
<=|" =’ | . |=Ws=wWPs
X; Wa Wi 0 Wi |15
| Xy | (W Wz 0 Ve §N,_
o 7] el A,
Wi
= A S Qe Yo} R A A B ke A E ] gy
w

:

TN Z = Nr7H/l 74 OPEﬂUﬂP Uiz A5 2 el = S
Y15 Y22 s Y,

& vjEl % e go) A 4 Ao,
[ 26]

y= 1r}’2a""yNR]r
OT-EﬂH— /\1 E/\] }\]/\Eﬂ oﬂ}q ZH ‘jj rd
QHEL} Q1) 2ol wha) il 4 QlT), 2 Qhel ) jRIE] 220 gt
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[90]

[91]

[92]

[93]
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o) A1, Qlel o] 27k 24 QR Qe 27k WA, 4] hellite] @l 2t
9ol ol g

$HH, & 5(b)-= NR7I 9] &4 QFElUell A =40 QEElL} j=229] Al E 2 =A[ %
swoleh 7] AY e ol el % W Fel EA Y S5 Uk 5 sl A,
BN O] 540 bl b el 4] b} i e Hshis A e g3 gol

= [hu’hiz”"’hw ]
EEPF/W N7l o] &40 QFEIU 278 Nev o 721 QFE| V& =3bsh= 2&
AL tpex go) xaAE 5 ¢
[+418]
h'lr —hu hn hm,
h; hy hy - hZN,-

H=| _ |=| )
h;r hn htz hw,
_h;,J _h)v,l hN.z hN.N,_
AA Aol = Ad dE
H

& A% Fof vl A x-S (AWGN; Additive White Gaussian Noise)©] ©f & F1t},
NR7H 2] 5241 SHEuy 2 2fol] o aff %] 3= ) A 52
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[96]

[97]

[98]

[99]

[100]

[101]
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[2110]

N by h, - huv,. X n
.yz 'h'ZI hy - th, x n

y= : R . : 4 — Hxin
Yi hy h, hw,- X; n,

(Y| [Py P by, | *n, | | N, |
g, Al AElE HEtdE e 3 E
H
of u} Ao 5= 54 qtejihe] Sol ela) AR AY B
H

oA el 23= 5241 QbElLFe] 4= NR¥} a1, € o] a=3= 41 Qbelvko] 5= Nest
2ok = Ad 34
H

= A= o] NRxNtg t}

gl E o] =Y A (rank) T A 2 = ¥ <l (independent) 3 = G o 7 oA HA
MNe2 JoRct upebA, de] B § iz o /5 Bk & 4 gk
Ad FE
H

o] = =(
rank(H)

)= Uh 3tk o] Al gk
[=4]11]
rank(H) < min(N,, N, )

B & A= AE 2 LA H-3l(Eigen value decomposition) 31 31-& ™,
00] o 13 59l A5 4ol 5 4 ATk AR, B8] T ThE ol
0] A] &3l (singular value decomposition) &5 |, 0] o}l So] x| & 9] 7f =
Gol% % qrk. meb A, Y Aol A D= o] BelHl ofui= Foj7l
Ao A e A8 E R 5 Qs Ao Sekn @ 4 Ao

B 9] 4] 910141, MIMO %ol oo 2 =L (Ranky = 54 A8 2 57
FoF AL 5HAHCZ NTE AT 5 U= AR 5 YEhlH,
dolol(ayen®] Mo = A ARE Tl AFH = NS 2EH NFE
VEbdTE dREA 0 2 FAHE A S A Fol o] &5 = WA ol Of-&-hs
M=o dolol & AEat7] witol &

I e = A

D2D o] 57] 85

I
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o) alel M= A< s A @ 7]1E LTE/LTE-A A 280 7] % 3}e], D2D
AN A St F 7] & ol 3l A §tl. OFDM A| 2~ Bl o M = Al gt/ 0}
57| 7F wA] oF-S- 749 A 7F 7H4] (Inter-Cell Interference) 2 138l OFDM 41 & o] 4|
AR TE e ol HE| EE8 o] Brbed 4 vk 5718 957 9§ D2D
G 5o] A 57 AT E F7405t0] BE o] H Ao R FUE s
AL v && Aot} wpelA, D2D9} & H4t B Al AE M= 54 =T}
H3F 571 AN E AT U] UES] oldll 5715 9 4= gt} oA
2afl, D2D A& F741E Y U == 50| (o]W ==+ eNB, UE,

SRN(synchronization reference node 3= synchronization source = =2 5% T}
A =% Ut}h) D2D & 7] Al 3(D2DSS, D2D Synchronization Signal)& %145} 4L,
L A @kEo] olof) B E B0 AT E FFAlshE WA o] AREE S

D2D F7]Al g o= Zeto]l g & 7] Al & (PD2DSS(Primary D2DSS HE+&
PSSS(Primary Sidelink synchronization signal)), Al 71T 2] & 7]
21 % (SD2DSS(Secondary D2DSS H=3= SSSS(Secondary Sidelink synchronization
signal))7} 218 9= A T}h PD2DSSE A4 Z o] o] AL 3 Al F 2 (Zadoff-chu
Al 22) B3z PSSOF A G 2 5 5= 9lvh 9 DL PSSS) 2 e
U2 A2 3 FE Qe 2 (o & 501,26,37)F AHE S 5= 9T SD2DSS+=
M-A| 2 3= SSSoF AR /M 2 Sl o . vhef @0
eNBELE] 7|5 %E 749, SRN2 eNB7} ¥ 1, D2DSS= PSS/SSS7H © U,
DL°] PSS/SSS<} @& PD2DSS/SD2DSS= UL A Bz g]of wjsg Wh2]-g up 2t
5 6= D2DE 7] A& 7F AEH = ARz o] Ao )
PD2DSCH(Physical D2D synchronization channel)= D2D 21 & &A1 o] o]
71 A dolof 8= 71 E-o] ¥ = (A28 R (ol 5 Eo], D2DSSel #H H
A B, FZ9 2 Y2 (Duplex Mode, DM), TDD UL/DL 14, &4~ & I¢d AW,
D2DSSol| A of Z 2] A o] A 2] <&+F, subframe offset, HZ =7 ~E A H 5)7}
&= (3% Add 4 2Ltk PD2DSCH= D2DSS 9F & U 3k A B2 ¢ 9]
ol A iz A8k E 2} el A g 4= 21Tk DMRS:= PD2DSCH2|
T2E fe AHE o 3

SRN-Z D2DSS, PD2DSCH(Physical D2D synchronization channel) & % &-3F=
=9 4 9tk D2DSSE 54 AlE 2 Pl 5 913, PD2DSCHY: 54 4 H.E
et AR =AY AR el Azl AE Y S 717 o 2= A= gy
ATF @714, SRN-Z eNB 3= 574 D2D wido] & 5= it} 73 Y E 9 =
7 ¥ 2] X](partial network coverage) = # ¥ 2] %] H}Z(out of network coverage)2]
73 5ol = o] SRNe] & 4= 9t

5 73 2 gl A AW 2 %] Bl (out of coverage) T2 7o) D2D F41-E ¢ 3
D2DSS+= Hdlo] & &= At} 3, D2DSS = v & S8 "ulold 5 vk
olstel Aol F71 A2 E Hilo] = A2 AF 7 A= ¢ 71125 AF
o] sz AT ol e}, F71 A& 240 Al Aol ghao] Mo ¥l D2D
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A% Egshiz Aot o] ¢} Zo], D2D 7] A&7}
e}

N
27 ok g} A el A v o] AR BN 4% 5

1= 89]3= D2D 418 =31 3}= UEL, UE2 2 o] Eo] AF&3= D2D 8l &
At} & 8(a)oll A UE= ©'& H3= D2D 4] 12 o] w}a}
A= A HEA T FGH & ou] gt} g & 9

he o ahiz ¢ a2 E ol X 543 Aol Adekiz o) x
2 4SSk A s 11 A8 510 D2D 58 522 5 ek 54
YH(UE2)= UELO] A &5 A58 4= 9l 242 & 74 (configured) W3l

3 pooltloll A UE19] A& E A& 7 At} o 7|4 g4 2 UEL9]
1A= AA HA e A= A VATl dE s Ao, VA= AAE
HA Holl = Aol vE ddo] ¢

AARE 5 vt Ak o= gk &
e st e Sl glA s fuls A skl A9 D2D AlE Al el

} F AT Ha2 FHE = 8ol dAlE A S Aok R 8bh)E
P, AA Fabg A o] NFE 3] a1 2 A Al ZF 2 o] NT7HE

o] F NF*NT7H 9| g]d2s f5lo] Aolv = Z21& o o= vk o7 A=
A2 FOINT M EXZH NS F7] 2 vk & 4 glv, 53], 59
2 Frilo] A uhe) o] F7]4 o 2 dhnslo] vrebd o QT B,

|3bol v} Fafa 2p o M o] tho| M AE] &35 7] 98, bt 2] 4]l

i fylo] Mgy = 284 glas fFH 9] QUH 271 Al gl uhela] AL o
ezl o Wste 5 Qlrh o] gk gl A {FU R Qloj A BAs
Eo|# D2D AT E FAlst a1} afhi= ko] Falol ARgE = 9= vl A
o HEs om e 5 9l

& Bge] Yas fulow T 7
A

S~
_& L

>F¥P>OEM%PNO¥OM

2 AL oo
%_@ﬂ_%mii‘r

i)

>~
L

™

=2 T M
Yot FL oy T/7=2 ]%E}ET/\)\E} WA ZF 2] A Fo A AFH =
D2D 4l 5 2] A 'l Z=(contents)ol] WA FH-E 5= 91t} o & E90], D2D A% 9]
Zdl == 39 = Jlom, 242t tiste] Eie] glis Fol A EH 3]

D2D A1 & 9] 7'l == 4|, SA(Scheduling assignment == Physical sidelink control
channle(PSCCH)), D2D ©]o] ¥ A, t] 2~ ¥ g] | d(Discovery channel)©| )=
T UL SAE $4 ddo] 333k= D2D Hlol B A Y Ao 8 AREEhs
2229 91X 2 1 9] Hlo]E Aol BxE 934 I 23 MCS(modulation
and coding scheme)} MIMO #l - W2, TA(timing advance)5 2] A B.& ¥ &3}
ANZA g Ut o] AE = FA g2 FYl Aol A D2D H o] E ¢ g+
HE| Z A B o] AEE = AL 7H5sHH, o] 249 SA 8] 42 Fo]ad SA7FD2D
ol Bl o} WE|E el 5o AEE = ) 22] B2 olu e 5 k. e
o] &2 2 D2D A Y (control channel), PSCCH(physical sidelink control
channe) = =2 =% )t} D2D tl o] H A € (=, PSSCH(Physical sidelink
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shared channel))<, 421 ©hzbo] AF-&4) do| B] 2 AEsli=t] A} &8}= 2] £~ 9
poold = At} 7t &< €l F4 Aol A D2D o] ¥ ¢} g SA7H
HElEe g ¥o] AFH = 49 D2D vl Y-S AF 2]z Foll A= sA
JRE A gk Fej el D2D Hlol ¥ A d ko] ME d 4= k. vhA] EEhd SA
gl T W NE gt 75 el SA G RE A Sz AR EIE
REsE D2D H|o]E Ay gl A A Zo|A]i= o] #13] D2D o8 & A 451=1)
ARG Atk v e g A& FA dide] A9 D Fo AR E
AEato] 13 YR stolsF A& I 5 v F sk wA A E 9 g

e A~
HhEY 4 A

D2D Al & 2] A"l =7} F U g A 9o D
dolgh A FS AT F UTE ol E 59, B
t] 278 2] WA A2} shel )i D2D Al Z 9] F4
71 71 A= e A AR ol A FA1 5 =A] oY
A-gsto] AEE=ADoly A WA E 5o NE A5 HAE A
eNB7} 7' 541 UEN Al A7 &l 5=4] o} ™A 7iE 41 UEZ} pool W ell
AR A 72 AE A S AE A A EeteA), AlE (el E &0 7 D2D
N2 7F gk qr g oA A sh= A B2 A4y, $F D2D 2l & 9] FHEell
AFGE = A B Q)9 7] 57), eNBE B 9] A% A|7], D2D UE®] F41 A=
A 7] ol wheba] ThA] gl gl 2 G EE 4= Tk A o H el D2D
FH- U A o] Aol A eNB7F D2D 541 UEQ] 441 A2 214 AN 3= WS
Mode 1, A% 2 & & o] AP el A ¥ o] AL eNB7F A S A G 9 &
A7 ekar, UE7E A5 &4 A& A Bahs W S Mode 28} 27 & ghoh,
D2D discovery 2] 4 9-olli= eNB7} 2 5] 2118 A A] &} 7 9-oll = Type 2, AL A <]
A Al & = eNB7F A A8 2 o el A UE7F A3 A5 Al &

A &= 7 93= Type 10] 8} L2 7] 2 ko),

SA 2 A= 2= A

o | @& VA o 2R A w2 2l S F3l SA(KEE, D2D Ao
A1 &, SCI(Sidelink Control Information))S A3k 4= it} Z= 2 gihe
71 A= S 2R D2D F4l ol AFE S H A E A W= (configured) TF. 1] AL,
T S L Aol M AR b 2pl & A ElEle] SAS HEE 5 T

SA F7]= & 90 =A1E vhel o] Aol A 4= vt = 9& Fxshd, A

A SA 7] B4 A 28] 2| 0) 0 g g A AZA] I Yol o8] XA

-

U

X

O

27 23T A (SAOffsetIndicator) THE H o] 7 A Bz g o A Al 2 4= 9l 7}
SA F7]:= SA Y& Z0 D2D HlolH AS& At R ZHY E& £33
AUTH SA &2 FH-2 SA F7] 9 A HA A Bz QB A Bz <]

H] E 9 (saSubframeBitmap)oll A SA7} A5 H = A2 AA|H AE I F
npA A BT Qg E3He 4= glvh. D2D Hlof B AEE ek fAas S,

2.X 19] 79, T-RPT(Time-resource pattern for transmission *
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TRP(Time-resource pattern))”} ]85 0 2 #] A A o] E] H F-ol] AL8-¥ =
Mrxzg o]l 24 = vt Z=AlE vhef o], SA glAas 8 A 9]¢ SA
F71el 23E M B Q1o i T-RPT H| E 7 Ru} B 7% T-RPT+=
Hhito] 289 4 9o, mpx Rt e g A8 ¥ 5= T-RPT+= H-& A H 2
M4RFE truncated ¥ o] 8= 4= qlth $41 W& X A[ 8 T-RPT| A T-RPT
H E o] 1%1 91 x| A F41-& 38 51t 2] MAC PDU+= 41H A 412 37|
L=

Sk | 2}EELE B2 o A = periodic message EF ] 2] CAM (Cooperative Awareness
Message) ™| A #], event triggered message EF Y 2] DENM (Decentralized
Environmental Notification Message) Y| A| X] o] 52 4= At} CAMol| = W&k
RS op S 2] B A AH) BB, Aok S 2 A A ol B, 9 £
A, AR WS 5 7] A AR E3E 5 v CAM WA A 9] 7] =
50-300 Byted = At} DENM 2 2}&F o] 317, AFAL 5-9f B4 Q1 AF8hA]
A4 == WA A D 4 9hvh. DENM @] 715 3000 Hfo] EXRLU} 242 4= gl o,
A& 19 Well = BE 2o MA A E 41 o+ At o] v DENM-&
CAME. T} 52 priority S 7HE 4= 91 2, o] wf -& priority & ZE=th= 21 &
UE &R A A = sl AEah= 457 EA S W priority 7} =52 418 -5}
A&t 21& A& 4= Lo, = o 7)o w A #] Sl A priority 7} 5
HAI A& Al ZEA 0 5 $-dete] AEate = Y 75 vk o] UE B3l A +=
priority 7} 3= W A| | = priority 7} S5 W A] Z]of] W] 7HAE S @ WA THE o] A
TA Q7 FES U A 5 Atk CAMO A X security overhead 7} 3£ 31H%
Rt} ] £ message sizeE 7HE 5
A A T EhbEA, Bio] T1ES A 8o

Al vhef o] o] vhitbEo] v
1% 0 B2M, E il (platoon)S G A3 o] & 4 Tt o] slel| A 1= o] & 3ol
& A5l ol s @ w T dEEo| WA A E oJE A st
1

Al X 04

ZUYES A ol Tt Wt I1F Uoll 3t v ST HARE
FE3tetE HA A E /AT = Atk A7 EHE AR e A F 7
THETEE F A A HAZ, ST AR 92 15 &34 &&=
S gk A = ok @ 1 e e 9E s A U E A RE,
i T1Ee) EhA] i widoll Al Y EN S dElV] A AR 5 A
ZHE e ZYE PGS ZYEL S L] A R E T
HAIX] & HEEANAESE = 9l om of7|A ZEdS ¢el7] 9 4R,
ZHES UEsh: A A AR, S £ AR, S5 A7 AR,
ZHEe] 544, R A W, FHEY wol 4B 5 F sk o)l E
Fotst F ol FHAR ZE AR E @ I2E ) Sk s 93 A
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