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2] -&3tc}. LTE-A(Advanced)= 3GPP LTE®] %l 3}o]t}. WiMAXs= IEEE 802.16¢
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[59] LTE/LTE-A A1 +Z/Ad

[60] 518 Fxste] 74 = Qe 2ol thsle] A g
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AL BN =, ol & 50, &8 Al o] 9 X Al 22 | (Physical Control Format
Indicator Channel; PCFICH), = ] 3} 8} =1 4] ] 2]l & (Physical Downlink Control
Channel; PDCCH), = 2]HARQX| A] A} Al & (Physical Hybrid automatic repeat request
Indicator Channel; PHICH) -] %1t} PCFICH= A B 32 ¢ <1 ¢ 31 14| OFDM
Ao A AgE 1 qEZE Q) o Alof A HFel A-E-E = OFDM A4l £ ¢
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ATt 59 PDCCH7} Ao & el dAsd 5 vk g 5
PDCCHE ¥ U E 3 4= 9Jt}. PDCCH= &t o] 9] A3k
A o} 2 € 2 4~(Control Channel Element; CCE)2] Z 3l (aggregation) & 2 7 &% T},
CCE+= 74 A o] el 71528 =2 # o] EE PDCCHE A& a7 9l
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PDCCHE 93] ¥ 23 CCE2Q] 7]<4==DCIS] 7|9 7Y d o] E 9l upe}
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X0, 1,2, 300 )7 F o= oPJrﬂ AL 4 9lem, DCIe] A7) 7F 2 A S
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Tl oA /\}(Cychc Redundancy Check; CRC)E #-7}¢tt}. CRCE PDCCH]
AFAF s S5 uhel A U EQ A A 2 ¥ 2H(Radio Network Temporary
Identifier; RNTD 2} aF = 2 {H 2} & np 2~ 7] @ vl PDCCH7} 54 wdol] of &
Z o], eh-o] cell-RNTI(C-RNTI) 2} 2} 7} CRCol| mh =71 = 4= Qlth, =,
PDCCH7} o] 7 w|A] x| e]] o g+ Zl o] H, ]| o] % X| Az} 21'H 2} (Paging Indicator
Identifier; P-RNTI)7} CRC®l| w}2=7] = 4= 9l T}, PDCCH7}F A 2= 8] A H (2.}
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MEZH YL Fak oA Aol YA} HolH o= F3E = vt
Aol GAol = FTFHA Ao ARE E35lel= B8] /daF= A4 of A (Physical
Uplink Control Channel; PUCCH)?] &€t} tlo] g & F o= A& A} dlo|H &
E 5= & 2]/ 3 A8 F A € (Physical Uplink Shared Channel; PUSCH)©]
gt ©d wkEal SEA4 S - A8H] s A, shuke] BE& PUCCHS)
PUSCHE ‘Aol A&at] =t} shite] dittel] gk PUCCH=

A B L ]lel A X}% 55 (RB pair)oll $EE T A &5 ol S5l

AL EFHES 2 €500 thato] Aol g kg a5 2] gkt o] & PUCCHY)
e = X}%%% ol &5 AA Pl A F=3k47-Z Y (frequency-hopped) ¥ T} 2L
gt}

o
K

ZZ 415 (Reference Signal; RS)

FA TR A 2Ee A 37l S HAE o, AFy = H2S FA A S SElA
A5¥ 7] wiEoll AFaA A Ao o off Fo] Alsh = Slth d AN E
FAS A FukE 48] faiA = A QRE o] &ate] 5241 Al T el A
=& BA S oF gttt A d AR E ol 7] A8l A, S5 FA Sl A
B e gle AaE dEete], 4 AT AE S Sl AlE w o] off =
ALE 7HA AL A Y B E o= WHE FE ARG AV AZE 9l =
A1 % (Pilot Signal) H=+= #3421 & (Reference Signal)2}al g+l

et Y& ARE8ho] ol B & &4l 8= A -5-olli= 2 4l qhElv9f =41
QFEl| L} Abol o] A b ¢holof SREE AT E FAE F ot webA, 7
A oteElv B2, ST AA|sH A= PElV E E(porty B & H o] F2A 57t
E A Bto] of gt

R SR EREL L SEE EREE TR ER R
LTE A 2=®loll = @ d o 2 a 2 M,

i) PUSCH % PUCCHE %3 A%¥ A B2 73] E (coherent)dt 25 9]t
Ad FA4E& 98k 52 F 2413 (DeModulation-Reference Signal, DM-RS)

i) 71 A =o], MIEY A7 vh& Fappoll Ao Bzl Ad #4245 5461
At AL #3241 Z(Sounding Reference Signal, SRS)7F 24

s, st A FEAl T =,

i) Al o] BE ddo] g5k A5 3241 F(Cell-specific Reference
Signal, CRS)

i) 54 kS 9 gk Wd-5 324 S (UE-specific Reference Signal)

iii) PDSCH7} A %% 3= 7 EdHxE Al dEH=
(DeModulation-Reference Signal, DM

iv) 1% =1 DMRS7} A 55 = 4 < %} el A X (Channel State Information;
CSHE ALstr| &gk A I el A4 B 2241 & (Channel State Information-
Reference Signal, CSI-RS)

v) MBSFN(Multimedia Broadcast Single Frequency Network) . =2 A & %] =
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[84]
[85]
[86]

[87]

[88]

[89]

[90]

Az ek A JES 525 A8l A5 5 3= MBSEN 3241 £ (MBSFN
Reference Signal)

vi) Tl A 2] 4] A A B E A= AR H = 9 A FZ A S (Positioning
Reference Signal)7} $J

Faenms 1 Bl ue} 2 F A R i 4 Aok A 4R 85
915 52 o) N e} ol B 98] AL FEANE I glrh AR
UEZH 513 920 A RS S5z o1 B ho] Jon® Yrjejon
HAEHofofatar, 54 M B e Q)M staF H =1 dlolB & Al8hA] &=
dolghh 1 F 2D E ISt oF dn, iRt o= Ao 9
Foll M5 Abg T FA= 7 A ol SR A S Bl v o 2o E
FENTZA, G2 T F2NTE ST o2 Y 54 6o
£ H2d 5 U "o o]l 2 3= vlolHIF A S E = g ool
oF gt

o= HE VHMIMO) A 281 9] 2 el &)

%5 U RtHYE 2 B4 B Al 2E o] A ot

5 5@yl A = vkl ghol Al RbElVRe] 25 Nt |, =4l qEEl Lo =&
NR =2 se¥, $A71v A 7] e A vE vh5=9] bl uE A3k ¥ = 4 12t
] SHelu pol] vl Elsle] o] 2491 A AF §Fo] FIHEH webM, A
ol ES AT kg adS BV or A 5 Aok Ald dAE
G7Fo] S7tetel mel, A Yol E= ol 242
AE HolERo)dl @l ol E S7HE RO w8l %

(=211

R, =min(N,,N,)

1
o Eol, 4709] $20 heluie}azfe] 5241 el o] 43k MIMO ¥
Al 2= Rholl A= el SteLt Al 228 o] ulsf o] B 4u o] A% wol EE H5
% gleh vhEeteL Al 2819 ol 24 3 F700 dh Fuel] SR ol F
o1 A AH dlolE] AFE PO o|To] 7] % thFd 7% Eol
AA7HA s ATH 3 Qeh Ea R 7S5 o] 34 o]
A

.

SIS A av)
o O
B oo

2

2

of
ol
>
_&#

A
U & 73 oA of v etE L
A, g e Al e 74 A
R ASE FEe AR AT AE A
A7 e ar gl

T QP A g ol A o] FA W& = oh 4 B & o] §5te] Bt

TAA e ARtk 7] Al Eell= Nl o] F41 bl vkek Nevl o] =41
FEI7E SEA AL 7 g
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12
X
& o] &3t a3} gol ndE 7 Ut
[5=215]
L -
X Wi Wi Win, | 51
X, Wy Wy © Wy 2
X= = A~ =W§=WPS
X; Wa W =0 Wy IS
| X | | Wvr Wz 7 W, | Sy ]
o 7] ol A,
Wi

:

= iHA S Qe el A A Y B RS T A S o] g

o~

Zoay PHoletas
AN T = N7 o] Al belU7E Sl 5 2 qhElvke] FAld =
Y15 V20" s Y,

o e thg s ol Fald 5 U

[72]6]

wlrir

y= 1’)’2”"’yNR]r

L RERE PSP e
Qe L} Qle] 2o upe} 32 = QAo FAl QbE U 2B 41 QL
AA = A&

h,

ij
2 A= g

o) A, Q18| 2~9] 424 7k 41 QHEl} Q1] 227 WA, 41 helute] Q1e) 27}

-

Lzl ol Fo gkt

3, & 5(b)-> NR7W Q] £41 Qheuboll A 5241 obelu} j2 o] Al Y-S ZA| g
Lot A7 Ad S Fold A 2 AE JEl e BAE 5 Ut = 5b)oll A,
T NT7H 2] A4 QFel 2B =4l obel L = =& shs Al d 2 —%?Jr ol

LeR 4= 2l
[ /\17]

hiT =[ phiz""’hw,]
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wheb A, NeZl 9] 421 eFE a2 3] Nesll 9] 241 QFE U2 B3 B E
Ad2 vy gol dE 49l
[72]8]

th hy h, - hm,.
h; hn hn o hnw

a1 .
h;r by huvr
_h:.J _h)v,l hN.z hN.NT_

AA Adel= A 3E

H

S A7 Fof] WA (AWGN; Additive White Gaussian Noise)©] T 3} 71 T}

NRRS] 41 ST 1

n,n,,

& vrgt ol walE & Ak

[5=219]

n=ln.n,,m, I
Fedh A RaE S el pAA S = vhe o] 9 E S g

[42110]

B4 hy h, - huvr X
Y2 by hy - by |x

y=|_ |=| ' " |+ |[=Hx+n
Vi hy h, - hy |=x n,

R

e | | B P Py e, || %n, | Ny, |

s, Ad AU E deis Y 9
o] 3} o] = H 541 QhE| L] ol o) A AY A

ol A o == Al FHIVS] 7 NR¥ 241, & o] 7+ 541 FH Y] = N9}
2ok S Ad
H

= 3 H o] NRxNe# T

gl E o] =Y A (rank) = A =2 = H ¢l (independent) 3 = G o 7 Fol A HA
M2 Ao}, wpalbA], de] A= 8 = do /S5 B & 4 gl
Ad s d
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[114]

[115]

[116]
[117]

[118]

14

H

of ==

rank(H)

)= Uk ol AlghE o
[F2111]

rank(H) < min(N,,N,)

B & A= dE S LA H-3l(Eigen value decomposition) 3t 31-& ™,
00l obl 31§ A Se] A2 Aol e 5 YTk FAFEA, ALe] E ohE Gl
E-o] x| -3l (singular value decomposition) 3312 f, 00] o}l o] X]&9] 7=
Aol gt 4 okt A4 Aol A A o £2149) el Fojzl
Aol ME e QRE B 5 e Jd ka3 5 vk

A o] Aol glol A, MIMO A &ol] o ¢ ? =L (Rank) = 54 A1 B 54
Fab Ao M SPA L m NEE AT 7 Ue HAEY 75 e,
'Holoilayen) o] N = 4 HEE SEl AEHE AE 2EH NFE
VER T ARk 0 2 SAG2 AT AFof o] By = F A ol U g3k
M9 Bolol & AFatr] witol] 58 Aol gl & F=i= dolof 7la¢f
EAg o 5 7hxit

D2D ¢tte] 57| A5

ol slol A= 453t A1 9 7]F LTE/LTE-A Al 2~ 8lo)] 7] 2311, D2D

O

Al A Tzl 5] 5ol sl A gt OFDM Al =Bl ol A 3= Al X534
7|7 wA] oF-8- 749 A 7F 7H4] (Inter-Cell Interference) 2 18l OFDM 41 o] 4|
M ETE v tto] HE| EE o] E7FsA 4 vk 571 & %571 9@l D2D
tkEo] A3 U AT E FFAlEte] BE o] A0 U5 wEE
AL v G840t} whela, D2D9} L Bk v E A AH A= EA w7}
i &7 AEE AFfFiL YA UEE] ool 5715 9 7 St ohA
el D2D Az Al flef A mEEo] (oW x4z eNB, UE,

D2D F7| 25 o) &= Zefo]w 7] 7] 21 5 (PD2DSS(Primary D2DSS 1=
PSSS(Primary Sidelink synchronization signal)), Al 71t 2] & 7]
21 % (SD2DSS(Secondary D2DSS H3= SSSS(Secondary Sidelink synchronization
signal))7} 91& 7 9Ath PD2DSS+ &4 o] o] Ap5232 3= A 2 (Zadoff-chu
Al 22) BE1= PSSOF frAVH G /MHE R 2 5 4 doh B¢ DL PSSt E ¥
U2 AL 3 FE Qg (o & 59,26,37)E A3 4= 9t} SD2DSS+
M-Al 2 3= SSS&) FrAYHA A/RHRE 2 T 7 Aok whef s o]
eNBZ B 57| 5 2 7-9-, SRN2 eNB7| ¥, D2DSS+= PSS/SSS7}F H T
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DL2]| PSS/SSS<} & ] PD2DSS/SD2DSS+= UL A] BL7 2] o HEJ Hh2] -8
& 6003 D2DEY] A ETF A% H = Az elo] KA 5] o] 9]

PD2DSCH(Physical D2D synchronization channel)= D2D 21 & &A1 o] o]
7Hg A A Lolof sz 7] H-o] H= (A28 AR (o] 2 S0, D2DSSe) #EH
AW FZ ¢ 55 (Duplex Mode, DM), TDD UL/DL 7-4, 2] 222~ % #red A1
D2DSSol| T H off Z 2] A o] A o] <&+, subframe offset, HZ =7 ~E A H 5)7}
A5¥ = (5 ALY 5= vk PD2DSCHA= D2DSS 9} & A &k A B 32 2 ¢
ol A = T8k A B Y Aol A 4= 4= 9l DMRSY= PD2DSCH]
525 A8 AHE 5 ATk

SRN-Z D2DSS, PD2DSCH(Physical D2D synchronization channel) & A &-3}5=
wor29) 4 910} D2DSSYE 54 Al 912 B2 4 9151, PD2DSCHE 54 A S
HERISE AU Ao gAY B9 1T T A A e 5
AT o714, SRN=>- eNB 3= 57 D2D ©@izto] = &= v & U EY =
7 ¥ 2] X](partial network coverage) £+ AW 2] %] v} (out of network coverage) 2]
7 F-oll = @ibo] SRNo| & = 3l

T 73 3-8 Aol A A g A ¥ (out of coverage) &2} 2] D2D F41-& A 3
D2DSS delo] & 4= gtk g D2DSSE thE 55 B8 HdlolE 5 9l

olgte] Aol M 57| A E Hylo] ghth= & AR V1A =9 57]@1@%— AF
o]t AT ol 2, 57] AT FA A Aol gh3o] W o] vl o] D2D
E7INEE AFshz A= E98k= o]t} o 9 o], D2D F7] Al =7t
Helo]l Fo=H 7Au g x| ¢F vhbat A ) A v ghdo] AR FAlS 3 =
ATH

D2D g A2 =

% 89]5= D2D F41& 43 8Fi= UEL, UE2 ¥ o] £0] A8 D2D & &2
F9| o7} A H O T} & 8(a)ol A UETE WE 5= D2D B4 W2 o ufe}

=

it

AZE FAlets 7 A= S MEA A AHE ofn| 3t ke Ao
Aol Fge oz wlas F el A 543 Ao dFah elas
Fe AEEta g 2o RS AFESHe] D2D AN B E FAls 4= gl 524l
SHHUE2)E= UELS] A2 E A5 & iz 2las & 74 (configured) 3L

3 pooltlol 4 UEIS] A58 A% S 2 k. o] /14 €222 & UEI]
A ZE AR Mol = A5 714 To] BelE F o, AT A7
A3 90 2 BTN G2 o] YA L Ao IR A0

%ms&%mbﬂ*ﬂﬂii%ﬁ%*@}QANADmNEJNﬂ
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g2 il o] Al E upe) o] =74 0 ' gHRste] UErE 47 gtk i,
Al kol F ok 2plol A o] tholHAIE] B tE 7] Hel, st =] 4 ¢l
gt fFylo] g H = a4 gis fylof QI A7F A kel upabA AL o
Qe zl o= Wste 5 glrh o] gk gl A {5 R Yloj A BAs
Fo| D2D 25 & A8t A} shi= whibo] FAlol] Ag S = 9l # A
o] e on e = Sk

g F2 Y SFE ARRSE 7 A WA A i Fel A ASEE
D2D 21 & 9] Z1’ll = (contents)ol] whebA] -2 5= QT o & Eo], D2D 21 & 9]
Az A E 5 glon, 2o thate] Bof gl o] 7442 4 St

r\'1

D2D A1 & 9] 71 'l =2 4|, SA(Scheduling assignment == Physical sidelink control
channle(PSCCH)), D2D ©| o] & A, t] 2~ ¥ 2] 2| d(Discovery channel)©| =
T Atk SATE $4 ©@hdo] F35h= D2D ol B A d o] AL o' AFE5h=
] YR E 19 dHolH Ade] H2E A F Qs MCS(modulation
and coding scheme)H MIMO 7 - ¥2] | TA(timing advance)s & 4 B.& X 3}5l=
NEY 5 glek o] AEE FY 22 F5 44 DD dloTEl 5} 3
e E 8 Ho] AFE = A% 7hsat, o] 45 SA gl &2 Fol @ SA7FD2D
dlol el s W e g Ho] A% K elhne] B2 @ 5 ek vhE
o] 20 = D2D Ao A = (control channel), PSCCH(physical sidelink control
1T} D2D Hl o] A 9 (%=, PSSCH(Physical sidelink
ghiro] ALg A Hlol B & A shzt] A1g s ek

L.
]

channeD) = &% % ¢l
shared channel))b, %2l

poold = Ut} whd T ¥l &2 {45l Aol A D2D Hl o] Bl ¢} Al SATH
WE| e Elof A45 % 79 DD 0B A YL AT ¥l %2 Fol A SA
AHE A sk 3 ef o D2D dlo] ] 2 dito] A4 = 4= 9lt), thA] E3hH SA
o Z e E gAhs Y Aol SA AR E AES=d AR E Y
REsE D2D Hlo]H Ay A2 Fo| A= o] A3 D2D o] E & A4sl=1)
A3 5 qleh E A e AR e £ wie] 4419 D Fo| uE
A%are] o1 WL ol 7 AN WA 5 YEE 5= WA AZ A

a2 59

DID 415 o] 716127} 5419 750l 5 DaD A1 2] 4204 4540 kel
Aol dh el B2 MG T 5 ek o B Fol, FA D2D vlole] Aot
[©) A A

EEsE L “ﬂ 1 13}0}E13}ED2D*J§ &

8501 A=A AN T BACE Fol AR 5] A5 A9
eNB7} 718 %41 UEI 7l 214 8 4= ol 19 718 %41 UE7} pool ol A
AA A o2 A AE A% AQE ABFH=A), AE L) E Sof 2 D2D
N5k A B ol A X ez Al Ee] A4, 3 D2D 215 0] Aol
A= MBS ole] 7)), eNBEE o] A% A7), D2D UES] %41 712
A7) Goll wpebA] ThA] ol 2 B 79 4 9leh A el #el 4 paD
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AR A o] el A eNB7F D2D %41 UEQ] $41 A& A3 2| Al ek W
Mode 1 (V2X 9] 7 -9- mode 3), A& A @ o] Aol HA ¥ o] gAY, eNB7F
A& 2 G oS A skaL, UEZF 23§41 A2 A8 sh= Wi S Mode
2(V2X 2l 7 5- mode 4)8} F27] & 3t} D2D discovery 2] 7 $-oll = eNB7} 2] 3
A2 A A sh= 4 S Type 2, AL 48 1421091 SEi= eNB7E A4 2
A9l d Ao A UEZF A4 A% A& AElsh= 49 Type 10]8 272

3o},

N
EE
o

C

_4

V2Xol| A= 53 275 % (Centralized scheduling)ol] 7| REs}= Alo] =8 =1
Ag 2E 39k H41 e 27159 Bal o Afol mH A Af B 7F AR E T
9ol = ol el &t F 7HA] AFE o & AAEE WAlo] mA|Hoo gltt & 9E

1l O
2z, 9] A58 ~AEY WA o] Ad B 30 A= apgko] 7] Ao
Alol =9 = A& @431 (S901a), 7] Al = o] A& T3 (S902a)3l 5L L
A g FEl ohE % %‘E o Al AE-& 3 (S903a) st T HAF WAl oAM=
o el ol o] A ﬂl%%‘%?% cololl vl &, A B 4o] e ek
5 9(b)e] F-AH *?ﬂ s
A AL2(S901b) A, wﬂ## =
A1 8(S902b) 3+ 3, A B & =} = o
ULt ol W HF ?<PH AEE 5 1000 =AIE vke) o], vk w A o] A
X}%E of of &) = Mk 2] o] A}%-ﬂu} V2Xoll A = MAC PDU !
o] Foj A =H|, HE HEE 9 3k o
ZFA (time gap)S 7L o qutﬂ% %= O]E}. O] ol Eﬂﬁ ’\Hﬂ $ 478 -& 3GP
36.213 V14.6.0 -4 1448 &
ARl

SA S &4 A

rjg
mlo
o}m tlo -
ol
o
gl
Wi
2
ot
=2
=
[-'>~1
oby

SA(EEE ,D2D A|o] Al 5, SCI(Sldehnk Control Informatlon)) e 4 )
APl =R A 416 B2 2 v VX5 Q 22 E D2D Sl AR 2l e s
T3 W=(configured)th. L] 3L, 74 W& 71 g Ao A AZE F b
L—]‘Q‘g}oq SAE ;ﬂ_/_ﬁ_ﬁl— 2= O]Iq_

APOIE RS A% R 1 i 20 4 SA F71% 5 99 A E g} o] el

A g vk =93 Fxstd, A WA SA FU= 58 A 2F LY PR
AAAFZA 1 H ol ol 8] XAl H A% Q3 Al (SAOffsetIndicator) THE o] %
MEZH YoM A2k = ATt ZF SA F71+ SA gl4& 2 F3 D2D HlolH
AES A MBI Y £& 23S 7 ATh SA F A2 E& SAF719 A
HA A B AHE A HZ Q¥ Eg(saSubframeBitmap)ol| 4] SA7} A 55 =
Ao R AAH AEZH Q] T apx]H A B 282 £35S = QT D2D H o] H
AEE Ak a2z F2, 5.2 19 45, T-RPT(Time-resource pattern for

transmission %= = TRP(Time-resource pattern))”7} 4 -8-% 0 Z 4 2 4] t] o] ¢
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Tl AbGE = A Bz o] AAE 5= ). EAIH vle) o], SA i~
= A9 gk SA F7lel 2eH Bl 7)=7F T-RPT H| E 7Rt} TS
74 9- T-RPT+= HH535bo] 2 &5 4= 9l o wix|ulo & # 8 ¥ = T-RPT+= ©<
A B3z Q) 7|5 RHEF truncated ¥ o] 482 5= Itk A TR XA
T-RPTo| A T-RPT H| Ej o] 191 YA oA F41& =38 st o] MAC PDU=
4 A& 51 A Hok

V2X, Z Alol =8l F A4 B 3 49 A9 D2D$} 2] SA(PSCCH) 9}
] o] B (PSSCH)7F FDM "2 0 2 4 A FHt}, VaXel A = 2t Tl dh= 54

G AAE Fol= Aol Tag a0l i, ol & 98 sSAS} tlolHE FUgH
ARE2H o] A7 thE Faba 2k ol A FDM A S5 = Aot &= 1201
ol el gk HE A o] o 7F mA H o] 9li=t], & 12(a)¢} ol SAS} vlo] Bl 7k A A
A A &= WA iz 5 12(b)9} o] SAS} tlol B 7F A4 18k A =
ShU7E ARG = A ol 2§ W] Y E d = AR A, B e
2 N7 A E Bo] AEZ e Q) Aol A Fubar & o2 dhu) o] 4}e] RB

715 7= A9 wglolth B A ol £3¥ RBO| 5, = A A Y2
A7)k B ] Foh & o] AR A= AT A IEE R
A A T}

Sk | 2}EEZE B2 o)l A = periodic message EF ) 2] CAM (Cooperative Awareness
Message) ™ A #], event triggered message EFY 2| DENM (Decentralized
Environmental Notification Message) Y| A| X] 5-o] A5 4= AT}, CAMoﬂ = ke
P &9} & apuke] FA A H) AR, X ef 2 &b A 4] HlolH, x4
A, AE WS 5 7] &g AR EEE 5 At CAM A A] 9 37]*:
50-300 Byte 5= 1 Th CAM WA A= HE =) 2~ EF W, %] A (latency)+> 100ms
Kt} zfolof ghth. DENM-> AFaFo] a1, Aol o] &34 Q1 AFsha] A v <=
AL A 4= I Th DENM9| 7]+ 3000 Hfo] EX.U} 248 = gl ow, 5 H ¢
Woll li= B AhgFo] WA A& =413 5= vt ol W DENM-& CAME. U %2
priorityE 7F2 4= 9] o, o] & priority & %%t o= A2 g UE # 4ol A +=
A oﬂ Aget= 497 A S ol priority7F %2> 42 A8t AEEhE Al
, = o] 7] WA Foll A priority7h 32 HIA A E
tod AEstel= Ad 75 vt o 2] UE ¥4 ol A 5= priority 7}
= priority 7} W& #|A] K] o] H] & (M4 S @ A TrEA A 2 & F
= A 5 3tk CAMON A & security overhead7} 3£ 7 $-of &=
F-H.T} v & message sizes 7HE T )

RAT(Radio access technology))

4% ‘f%% FA 7171l U S & S 898 875HA Eell et 71 9] radio
access technology ©l| H] 3l &4}¥l mobile broadband & 219l t st & @ 4] o]
o5 a2 ok 3 Tt o] 717] R AR ES dAste] AA ot AL ThekE

X 8] 22 & A &3k massive MTC (Machine Type Communications) & A] XAl T

&
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Lodomh > fo o
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FAl A e e 8 olgy & shrfolt), Wk ol 2f Al #] X (reliability) X
A A (latency) ol T2 A ] ~/UE & 212 $F &A1 Al =8l T] x|}l o] +=9] ] a1
21t} o] 2F 7+o] enhanced mobile broadband communication, massive MTC, URLLC
(Ultra-Reliable and Low Latency Communication) 5 212 §F 2}A| o} radio access
technology 2| L=})o] =2 ¥ a1 9l o, B o X = H 2|4 3l T technology &
NR ol g}t -t}

% 13 WA & 1400 = NRell A& = = Zul ] 7271 o A H o] 2
13 728, skt o] Z el &9 el DL control channel, DL %3+= UL data, UL
control channel 5 ©| 25 X 3= 4= 91 3= self-contained "% & &3 o & 3}, o]
j, DL control channel ©| 4] 3= DL data scheduling 4 ¥., UL data scheduling % }.
o] 4= 4= ) 31, UL control channel | 4] := DL data | ™+ ACK/NACK
A B CSI A X (modulation and coding scheme 4 XH., MIMO A% & A H F),
scheduling request 5 ©| A2 5= 1T} control g & 7} data & & A}o]ol =
DL-to-UL *3= UL-to-DL switching & 9] 3} time gap ©] <A 3 = I}, 3¢
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® Definition of bandwidth part
v" A contiguous set of PRBs in a given numerology
® Motivation of bandwidth part
v Energy saving by using RF switching
v Load balancing among different bandwidth part
v" A single cell can support multiple UEs with different capability in terms of system
bandwidth size
v" Forward compatibility for potential extension of system bandwidth sizes
® Bandwidth part in Rel-15
v A UE can support only one active DL BWP at a time for DL carrier in a cell
v’ A UE can support at most one active UL BWP in UL or UL and SUL or SUL only
depending on SUL configuration
* Incase SUL is not configured, at most one in UL carrier corresponding to the
DL carrier
* |n case SUL with dynamic switching is configured, at most one in each UL
and SUL
* Incase SULis only used, at most one in SUL carrier
v" A UE expects the same numerology between DL BWP and UL BWP at the same time
in a given cell except for UL BWP in SUL carrier
* SUL carrier can support different numerology from DL carrier in the cell
* The numerology is however smaller or equal to that of DL carrier
v" A UE is configured or accessed initial DL/UL BWP for each cell
* Initial DL/UL BWP defines the first BWP that the UE access in a given cell
* In PCell, initial DL/UL BWP is defined by SSB & RMSI configuration
* |n other cell, initial DL/UL BWP can be configured
® Definition of carrier (= 16 & X}
v" Center frequency and bandwidth
v" Subcarrier spacing(s) supported by the carrier are also indicated for a given carrier
v’ Parameters configured in each cell/carrier includes
* Point A: Reference point outside of carrier’s PRBs where subcarrier 0 of all
numerologies (supported by the network in that carrier) are aligned
* Offset between point A and lowest subcarrier for a given subcarrier spacing:
the lowest frequency of PRBs of the given numerology (in RBs based on the
given numerology)
* Bandwidth in # of RBs: bandwidth of the given numerology PRBs
® Relationship between carrier and bandwidth part
v’ Configurations done at carrier level
*  PRB grid of each numerology supported by the carrier
* BWP configurations (up to 4) in that carrier (DL/UL separate)
* CBG configuration
* TPC (per cell group)
* HARQprocess
* Scrambling/sequence related parameters
v’ Configurations done at BWP level
* Control resource set (configured per cell, but association per BWP)
* Resource allocation related parameters (T/F) & DM-RS config
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¢ CSI-RS related parameters
* SRSresource set
* HARQ-ACK & SR resource
*  Configured UL grant
® BWP Switching latency (&= 17 & & 18 X}
v" Type 4 UE-capability to indicate between Typel and Type2 delay that the UE
supports
v Scenario 4 does not require ‘RF component latency’
® Active Bandwidth part
¥"UE is not required to monitor the downlink radio link quality in DL BWPs other than
the active DL BWP on the primary cell
UE is not expected to receive PDCCH, PDSCH, or CSI-RS (except for RRM) outside an
active DL BWP
UE is not expected to be triggered with a CSl report for a non-active DL BWP
UE is not expected to transmit PUCCH, or PUSCH outside an active UL BWP
For a given time, a single BWP is active per link (DL/UL/SUL) per cell
DCl format 1_1 and DCI format 0_1 can have bandwidth part indicator for dynamic
change of DL/UL BWP for PDSCH/PUSCH transmission
*  For each DCl field, the bit field size is determined based on the active DL
BWP where PDCCH is transmitted, and the interpretation is based on the
BWP indicated by DCl format 1_1or0_ 1
® Initial Bandwidth part
v For DL, initial BWP is given by consecutive RB sets for RMSI CORESET (which is
configured by PBCH)
v Subcarrier spacing,
v" CP length,
v For UL, initial BWP is given by SIB for random access procedure
® Default Bandwidth part
v' Default DL bandwidth part is higher layer configured
v Initial value of default bandwidth part is initial DL bandwidth part
v For energy saving, UE will switch its active bandwidth part to default bandwidth
part when UE does not detect DCI format 1_1 or DCI format 0_1 for a certain
duration of time (based on BWP-InactivityTimer)
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5.1.28 Sidelink Received Signal Strength Indicator (S-RSSI)

Definition Sidelink RSSI (S-RSSI) is defined as the linear average of the total received
power (in [W]) per SC-FDMA symbol observed by the UE only in the configured
sub-channel in SC-FDMA symbols 1, 2, ..., 6 of the first slot and SC-FDMA
symbols 0,1,..., 5 of the second slot of a subframe

The reference point for the S-RSSI shall be the antenna connector of the UE.
If receiver diversity is in use by the UE, the reported value shall not be lower
than the corresponding S-RSS! of any of the individual diversity branches
Applicable for RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency

5.1.29 PSSCH Reference Signal Received Power (PSSCH-RSRP)

Definition PSSCH Reference Signal Received Power (PSSCH-RSRP) is defined as the linear
average over the power contributions (in [W]) of the resource elements that
carry demodulation reference signals associated with PSSCH, within the PRBs
indicated by the associated PSCCH.
The reference point for the PSSCH-RSRP shall be the antenna connector of the
UE.
If receiver diversity is in use by the UE, the reported value shall not be lower
than the corresponding PSSCH-RSRP of any of the individual diversity branches
Applicable for RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency

NOTE: The power per resource element is determined from the energy received during the
useful part of the symbol, excluding the CP.

5.1.30 Channel busy ratio {CBR)

Definition Channel busy ratio (CBR) measured in subframe n is defined as follows:

e  For PSSCH, the portion of sub-channels in the resource pool whose S-
RSSI measured by the UE exceed a (pre-)configured threshold sensed
over subframes [n-100, n-1];

e For PSCCH, in a pool (pre)configured such that PSCCH may be
transmitted with its corresponding PSSCH in non-adjacent resource
blocks, the portion of the resources of the PSCCH pool whose S-RSSI
measured by the UE exceed a (pre-)configured threshold sensed over
subframes [n-100, n-1], assuming that the PSCCH pool is composed of
resources with a size of two consecutive PRB pairs in the frequency
domain.

Applicable for RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency

NOTE: The subframe index is based on physical subframe index

155
[ ] 5.1.31 Channel occupancy ratio (CR)

Definition Channel occupancy ratio (CR) evaluated at subframe n is defined as the total
number of sub-channels used for its transmissions in subframes [n-a, n-1] and
granted in subframes [n, n+b] divided by the total number of configured sub-
channels in the transmission pool over [n-a, n+b].

Applicable for RRC_IDLE intra-frequency,

RRC_IDLE inter-frequency,

RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency

NOTE 1: ais a positive integer and b is 0 or a positive integer; a and b are determined by UE

implementation with a+b+1 = 1000, a >= 500, and n+b should not exceed the last transmission
opportunity of the grant for the current transmission.

NOTE 2: CR is evaluated for each (re)transmission.

NOTE 3: In evaluating CR, the UE shall assume the transmission parameter used at
subframe n is reused according to the existing grant(s) in subframes [n+1, n+b] without packet
dropping.

NOTE 4: The subframe index is based on physical subframe index.

NOTE 5: CR can be computed per priority level
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Beam failure recovery
v’ Motivation
* Frequent radio link failure can be occurred in FR2 operation due to the analog
beamforming based communication

—  Aserving beam pair is vulnerable to UE mobility, UE rotation, or beam
blockage

— Radio link recovery takes too long time until the link is successfully
recovered

— If UE can find a new beam based on periodic DL RS measurement, the
link can be quickly recovered via changing the serving beam
* Define a new L1/L2 based fast link recovery procedure (UE-initiated serving
beam change)
v’ Overall procedure
* Beam failure detection

—  UE finds out whether serving DL beam is failed or not
*  New beam identification

—  UE finds out a new beam based on beam RS strength and selects an
associated PRACH preamble
* BFRQ{beam failure recovery request) & monitoring response from gNB
—  UE transmits the selected PRACH and searches for gNB’s response
v Beam failure detection
* A beam failure instance

—  When BLERs of all serving beams are above a threshold(Qq.), it is
called as a beam failure instance (BFI)

—  For ‘serving beam’ RS determination,
»  Optionl: No explicit configuration of failure-detection-RS
o All of the CORESET beam RSs (CSI-RS or SS/PBCH
block) are monitored
»  Option2: Explicit configuration of failure-detection-RS
o The configured RS(s) are monitored
o Only periodic CSI-RS with single port is allowed to be
configured

—  PHY reports BFI to MAC sublayer periodically
»  No BFl indication if the BLER is below the threshold (Q,.)
» Theindication interval is determined by the shortest
periodicity of failure-detection-RSs
» Theinterval is lower bounded by 2 msec
* ‘Bam failure’ is declared if N BFls are occurred, where consecutive BFls should
be occurred within a timer.

— If no BFl is received during M reporting intervals, MAC resets the BFI
count.
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—  The value of N (max. BFD count) and M (BFD timer) are configured by
RRC.
v" New beam identification and PRACH Tx
* NW can configure a list of new candidate beam RSs and a list of associated
contention-free (CF) PRACH resources to a UE by RRC

—  Casel(1-1 mapping): a CF PRACH - an SSB ID
—  Case2(1-1 mapping): a CF PRACH - a CSI-RS resource ID

—  Case3(1-1 mapping): a CF PRACH - either an SSB ID or a CSI-RS
resource |D

—  Cased4(1-X mapping): a CF PRACH - a SSB ID and sQCled CSI-RS
resource ID(s)
*  When beam failure event is occurred, UE selects a beam RS (either SSB or CSI-
RS) and transmits PRACH associated to the selected RS

—  When the new beam RS list is configured, UE search for a new beam
among the configured RSs first until a timer (Beam-failure-recovery-
Timer) expires.

» If UE found at least one beam RS above a L1-RSRP threshold
(Qun),
o UE selects one of the RS(s) and transmits CF PRACH
mapped to the selected one
» Else, UE search for all SSBs & selects one SSB among them,
and then transmits contention-based PRACH associated to
the selected SSB
> If at least one SSB is above a L1-RSRP threshold, UE
selects one of the SSB(s)
+  Else, UE selectsany SSB

—  After the timer expiration, UE search for a SSB and transmits
contention-based PRACH associated to the SSB selected by UE

—  When the new beam RS list is not configured, UE search for a SSB and
transmits contention-based PRACH associated to the SSB selected by
UE
* If UE could not receive a response for the PRACH within a window, UE can
select another new beam and can transmit the PRACH associated to the beam
*  UE stops the PRACH transmission if the number of PRACH transmissions
reaches to the maximum number (PreambleTransMax-BFR) configured by RRC
v’ PRACH response monitoring
e |If gNB successfully detects the PRACH, it means that

— The UEisin ‘beam failure’ and a new beam is found by the UE

—  The new beam ID or a set of potential new beam IDs is the one(s)
associated to the PRACH
*  gNB can transmit a PDCCH as a response to the PRACH for BFRQ
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—  For the response reception w.r.t. the CF PRACH,
»  CRC of the PDCCH is scrambled by C-RNTI
»  No restriction on the DCl format
» Adedicated search space for the response monitoring can be
configured by RRC
»  UE starts monitoring after 4 slots of the PRACH transmission
—  For the response reception w.r.t. the CB PRACH, existing search space
& related parameters for initial access is reused
—  UE assumes that the PDCCH for BFRQ response is spatial QCL'ed with
DL RS of the UE-selected new beam for the BFRQ
L3 Measurement for mobility management
V" Measurement resources for RRM measurement
®  LTE system

—  Common Reference Signal is defined as “Always-On” signal

—  (SI-RS within DMTC window (Small cell enhancement)
* NRsystem

—  No ”Always-On” reference signal

—  Multi-beam operation
v Measurement Resource for RRM measurement in NR
*  Measurement resource

—  SS/PBCH block : SSS and PBCH-DMRS

—  CSI-RS within active BWP (only in connected mode)
e SS/PBCH block based measurement is baseline

—  S§/PBCH block : Always periodic transmission

—  CSI-RS : No self-synchronization property
v SMTC (SSB-based RRM measurement Timing configuration)
e Similar to DMTC in LTE system
*  Network power saving vs. UE complexity

—  Long periodicity of SS/PBCH block for network power saving :
maximum 160ms

—  High complexity of neighbour cell detection in UE from long
periodicity
* UE power saving
—  SS/PBCH blocks from neighbour cells are confined within the
configured window
»  Configured window = SMTC
»  Comparable complexity of neighbour cell searcher to LTE
system

—  Measurement subset
»  Network configuration of subset of SS/PBCH blocks
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Configuration
—  SMTC window duration
—  SMTC periodicity & timing offset
»  Multiple SMTC (periodicity) configuration : SMTC1/SMTC2
»  Common window duration and timing offset for SMTC1 and
SMT2
»  Cell list in SMTC2 in case of multiple periodicity configuration

v CSI-RS resources

Why CSI-RS resources?
— Large number of transmission beam in a cell
—  Lighter resources than SS$/PBCH block

—  More flexible resource configuration
Associated SS/PBCH block & QCL

— UEis required to measure all configured CSI-RS resources
» Large measurement capability & power consumption
—  Associated SS/PBCH block for UE complexity reduction
»  UE measurement : Only when the associated S5/PBCH block
is detected

»  QCL (Type-D) configuration with the associated SS/PBCH
block resource
Reference timing of CSI-RS Resource

—  Associated SS/PBCH block : Timing of the detected cell
—  No associated SS/PBCH block : Timing of the serving cell

v’ Measurement report

Per-cell measurement report

—  If absThreshSS-BlocksConsolidation is not configured or the highest
beam measurement quantity value is below absThreshSS-
BlocksConsolidation

»  Highest beam measurement quantity value

- else
» The linear average of the power values of the highest beam
measurement quantity values above absThreshSS-
BlocksConsolidation where the total number of averaged
beams shall not exceed nrofSS-BlocksToAverage
Per-beam measurement report

v’ Per-beam measurement report

Detection of SSB index for per-beam measurement report
—  High UE complexity for extraction of SSB index from PBCH
Synchronization indicator (UseServingCellTimingForSync)
—  Use timing of one cell to derive the SSB index of another cell
» Intra-frequency measurement : serving cell
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» Inter-frequency measurement : any detected cell

— InTDD bands, Synchronization indicator is assumed to be set to TRUE
v RSRP
* Used for Beam management and mobility (cell selection, reselection and
handover)
*  SS/PBCH block RSRP and CSI-RS RSRP

—  SS-RSRP: linear average over the power contributions (in [W]) from
SSS and PBCH DM-RS in ldle, inactive, connected mode

—  CSI-RS RSRP : linear average over the power contributions (in [W])
from CSI-RS in connected mode
v" RSRQ
* Used for mobility (cell selection, reselection and handover)
* Secondary synchronization signal reference signal received quality (SS-RSRQ)

NXSSB RSRP
NR carrier RSSI

measurement bandwidth.
*  (CSlreference signal received quality (CSI-RSRQ)

NXCSI— RSRP . )
ﬁ' where N is the number of resource blocks in the CSI-RSSI

measurement bandwidth

, where N is the number of RB’ s of the NR carrier RSSI

v' RSSI
* Linear average of the total received power (in [W]) observed only in OFDM
symbols of measurement time resource(s)

— Including co-channel serving and non-serving cells, adjacent channel
interference, thermal noise etc.
*  Measurement duration

—  S5/PBCH block
»  Default configuration
> SS/PBCH block : Any OFDM symbols within SMTC
window (UE implementation)
»  Network configuration
> Avoid UL part (and/or SS/PBCH block) for RSSI
measurement in TDD band
o Measure over the indicated OFDM symbols of the
indicated slots

—  CSI-RS : OFDM symbol containing CSI-RS resources

v Rx beam for RSRQ measurement

* Same set of RX beams shall be used in measurement of each TX beam based on

a measurement object

*  Same Rx beam between RSRP measurement and RSSI measurement
Radio Link Monitoring for mobility management
V' QOverview

*  Objective
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—  Detection of the downlink radio link failure (RLF) of the PCell and
PSCell

—  Periodic IS (In sync)/O0S (Out of sync) indication to RRC layer

—  Radio link re-establishment after RLF
* Reference channel

—  Same with LTE

—  Hypothetical PDCCH (BLER)
*  Measurement resources

—  S85/PBCH block and/or CSI-RS
»  Explicit configuration from network
»  Default RLM-RS : RSs indicated by TCl state of CORESETSs for
monitoring PDCCH

—  Configurable Q;,/Q,, for service type (RAN4)
v" Multiple beam operation in RLM
*  Multiple RLM-RS configuration for multiple beam
* |S/00S definition

—  00S: when the radio link quality is worse than the threshold Qg for
all resources in the set of resources for radio link monitoring

— IS : when the radio link quality is better than the threshold Q;, for any
resource in the set of resources for radio link monitoring
*  Beam failure and RLM

—  Beam failure also use hypothetical PDCCH BLER
—  Radio link monitoring : Potential cell-level link quality

»  Concept : Monitoring all possible beams from gNodeB

»  Maximum number of RLM-RS resources due to UE complexity

2 for below 3GHz / 4 for 3¥6GHz / 8 for above 6GHz

—  Beam failure : Actual beam-level link quality

»  Default resource : TCl-state of CORESET that UE is configured

for monitoring PDCCH

ol stell Az, B4 ) (i, @ /Sl QElh w1 (2, ], AP, TXRU,

Qe AU E)E o] &3l M, A2 FY Ei= ol gt v Al A o] AF-E Fa 3=
AEE PS¢ vk LE R, 509 ¢V el (5=, L AP, TXRU,
ote L} ] H E)E o] &3 “FA]” A4S “HALF DUPLEX” -4 &

Ei=
LA =8 Ewol E g & ol B, S ) (R, g D)9 qbElY s d
(3=, 41, AP, TXRU, 5= ¢HEV e W E) & F3 AEE = ol g v Al #]=
A = AT FA g (B, Aol gh A El 2 Bl (=, -4 9, PROSE
PER-PACKET PRIORITY (PPPP) *£3=, PROSE PER-PACKET RELIABILITY
(PPPR))2] 71 <= &= QI HEx=, PPPP glo] A4 o2 Wa5 g o=
S A S (EE, AU AR 22 94 = AE AR A E A,
PPPR #ko] &5 ¢4 oo Arls (B, g des 2 54 )=
(,H/d =] ‘F q_

=, A7 A A= BREFNAE o7 (s, FEAE o7, O A E
HZoIAY, L=, FUANLE 7L (A& &1, Aol g 7l & 5= 7] 9] et
39 (3, AP, TXRU 3= ANTENNA ELEMENT)S 534 (A ol) A453h=
B L Ednt i, 3] BREANAE 7S FAd A2 S 57 79
Qteu} 3 (3=, W, AP, TXRU, B3 QHel U A A E)S S3| A T A<
AEE 5 Ya, FUMNAE 718 A2 Ao st g Flo] B4= 7)o ote 3
(<=, W, AP, TXRU, 3= QHElY A2 A E) & Fal A SAlol AEE 5
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upeh, Aol Al AgE 4= ) dE S, 5A okelu g dof] tf gk An] o
- =91 (%52, PPPP, PPPR)7} W #] QEE| Y s d o) o g A{H] 2 9] 9
kel Apol 7t F45 V] 54 otely s d ol g8k Al gkol $HA
MAE = 9lt) o] A9, A7l EA oty g H o R e 94 =99
H A A 7F A 5] =)ol gt WA A7) 22 &5 2 TDM A $o] S H s &
4 % It} Ti=, A% REF_POVALE 24 (B AA, 2kE)sh= §¢
A B oty 3 (B3, 4, AP, TXRU, 3= ¢ty AW E) 7ho] A4
a4k (=, 87 AEgh &bl 7k, 4] A E QARET S A F-ell v
g A o7 Agd ¢ = Q)

[191] QA AA|ofof] wp =, AH] 2~ EFY) (=, 4 429, PPPP, PPPR ©= =
NUMEROLOGY (¢ th, SUB-CARRIER SPACING, SLOT 74 A 7= &
SLOT FORMAT)), == QFe L 3l g (=, W, AP, TXRU, H== QFe L
)W E)yd 2 OLPC b E (o AT, ALPHA, P_O) 2/ o) A% 391 3k
(£, Hd 518 A Agghol sEA =2 A4 o ok 5, A8 2~ B
(%=, 41 £=91, PPPP, PPPR == NUMEROLOGY (¢ Z1 o, SUB-CARRIER
SPACING, SLOT 7-4 A1 7] 9= %5 SLOT FORMAT)), %=3= ¢t} s (BEi=,
W, AP, TXRU, == 9HH| U Q2] W E)yE = CLPC (close Loop Power Control)
ol FYPA R I LES AHofd 4 gl

[192] 3H3H, REF_POVALZ} 4 2] %A 931 ((=3=, REF_POVALS$} #A4] glo]), ¢telrt
sjd (==, §, AP, TXRU, (5= Qe Y A2 HE)Y S «(H ) 318 A5 949 4t
apolrrtol g - AR (FEiz, A G Abeh R A A ¥ AL, whio] Y] Al ALekE
T A 7] = o U )Y (B, 91, AP, TXRU, B ¢tEU Ag)H EyE A4

9] e AR A AT 5 Yk,
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[193]

[194]

[195]

[196]

38

A Ao wp=, bk -3 SRol| A AR o] DA <ty o (=, W
AP, TXRU, == oFe L A 2]d EyH «(MAX) POWER LIMIT S THSSHA A,
Aol ShElLE 3 (YE5=, W, AP, TXRU, B+= S U A E)He] “H 5 9t 9]

%} zpol» 7 AL el A oj | QA G ol o] =5 & 5 v} (PC_CONDITION).
o) 7] A, Ab<e sk 27 S TR 2 A9, otev Il E E (e, W, AP, TXRU,
E= QtH Y A E) 1He] AE2 TDM A 7| A, B, e (A 5&
AEHAI A 4= 5 v}, E=, F2bo] A9, AMW R R i
(PRIORITY) ] A H] 2 78 W] A[A] (3=, 55 PPPR 4k 9] WA A] E+= E;S
PPPP %L9] WAl X)) A 40] 4F7] PC_CONDITION©] 75 w7} 2] 92 o 72
Aerat s o o 5 vt o] 7] A, ¥ A gk (POWER LIMIT) 46 QHe| v s d
(£, H1, AP, TXRU, £+ Qe U 2R E) Aol A “S A ¥ CBR 3«52
W A] A o] PPPP 19| Z3tel upe} AolshA| (B, s HA o) Add A d 5
L= ot} oo} 2 Ao HhHE AdF o E5F Ao} (A7, 4 Al e E
A gh/z=74)e] 52te] dFd .

1=, REF_POVAL<S ¢|&3}o] A= g =& (POWER HEADROOM, PH) #}©|
AdkE = ok ol 7, 57 Felv 3 (2=, H, AP, TXRU, H5= QFHH| L
J 2] E)e] PH 3ko] REF_POVAL %30l AF&¥ o} &2 oten) s d (Ei=, W,
AP, TXRU, == QFE Y A2 E) o] A 349 gk (=, &7 A= ghel ¢ 3l
AR 7, ko] PH gko] REF_ POVAL =30 A& &4 ¢tey) o g
(2=, 11, AP, TXRU, H+= ¢HH U A2 E)o] A& a9l 3k (B, &
A ghel o8l AA == A o= e Ad 5= Tk o] 7] A, PH %ol

Alad (. Bal)E 749 REF_POVAL =0 AF8-H QHe| L g A R
L= W, AP, TXRU, &= ¢teju dlg) A E 4 B) 2/ = REF_POVAL 4 H.
2/% = REF_POVAL 2ol AF-8-% #] ¢F-& oteln) o d o o 3k (VIRTUAL) PH
ARy F7MH o2 Al adg(Es, Ba) 9 4 )

ESH PH gk AL Al s1d (=, Ban)ol OPEJM s (£, 4, AP, TXRU,
EE}_: o]-Eﬂq_ oﬂ;t/]udE , 1:11/1:1:&: }\13]_4 E]_ol (U:L, _Or/t T_T.‘H PPPP U:L— PPPR)
HE =y ow e = b oA V[A,PH g Al 199 (B, Band 49,

4> r1
E

{0

O

A otev} 3y (=, W, AP, TXRU, BE3= e gl E)A B 7} 847
Al EE BanE = ok 8k PH gL AL 2 A 29" (=, BanE
749, obe L} 3 d (3=, 4l AP, TXRU, B3= ¢te L dglHE)e] A= A3

(i, o) A Aol meE 5 oleh o, 574 qhel o) (=
AP, TXRU, TE3= ¢t U Aol HE)S Ae A3 (3=, o] dE A 3hol
SgehA] ol Abg 7he @ uh9] gho) Holsls A, 7] E w9 ik
& & oteln 9 g ((Ei=, W, AP, TXRU, 3= S L <l g] E)of| A] 9]
Blol] ©
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L AV AT A LA ES sHA R TdE o 5 AR, A7 At
HA 5] 23 (s, M) dHlE 7 5 = Sl o, B ool A=
A el A& 918l 3GPP LTE A 2281 7[Rho & Ak wh2]-& g st ol A RE,
A ]k Aol H8-¥ = Al ~51e] H 9li= 3GPP LTE /\]i% o] ol th=
Al2=Bl o R L 94 Thg e g, 2 g o] AljF WA 52 D2D Al
Al M = 24 48 7Hs st

[197]  ©17]4],D2D &4l UEZF U2 UES} A4 54 Ad S o] &8te] FAlsh=
A& oulst, o 7| A, Q& UEE AHgALe] @hidbg o m|apA|uk, 7] 2] = 3
L& U EA A A7 UE Abol o] T2l W2 o wpebd A2 & /4l 8k
7:] o]

F-oll= Al A& UERE (b4 = Qv B, & dhg of At Al 52

MODE 3 V2X &4} (%/5%3= MODE 4 V2X Eﬂ)oﬂ g Ao HeE 4
UTh TS A E, o] Aot kAl &2 AR o] AA (=, ALY )
(EA)V2xX A4 ;E;, A1) AL (5 =59, PSSCH( V= (A EE)
PSCCH 2/¥=3= PSBCH))ol 9 -4 2 o & 224 4= & gt}

[198] gk, B o] AQE WhAl 52 PSSCHE} (5 ¢) PSCCH7} (Fa @ <
Aol Ay €15 (ADJACENT) (2/%+= o] (NON-ADJACENT))¥ o] A4 49
(R AR A=, A I1E ") E MCS (2/5%+=, 23 0] E 2/ RB)

(FE(E=, 1 9) 715k e] Aol =alE Aol vk ghg 4 © ;cz e =5 gl

ok Ay 2, Boukby o] Aot Hk2] 5-& MODE#3 (1] 31/5-2 MODE#4) V2X

CARRIER (1¢] 21/3-& (MODE#4(/3)) SL(/UL) SPS (¢ 21/3-& SL(/UL)

DYNAMIC SCHEDULING) CARRIER) rouk e A o & A 85 S w9t}

Tk Ay g, Bodbg o] Aok Hh2l 58 CARRIER 7ol 57| Al1d (%4

(18] 3/2& Ay A YA 28] a/2 e g (rE] A= vaxX A =

MEZE Y AR 18] 5/ZE N (L aySS A EAY A7) 18]S

M7k & A (L2 a/5-8 () Aol dh Aot (o) 484 4

Todrh dHEE, B oubg o] Aok WAl 52 7] X 73} vhd 7] (V2X) Bl A =

g AgE ¢ Q) A2, 2 o] A9t 24 &2 UNICAST (SIDELINK)

ZAl (18] 31/%-2& MULTICAST (&2 GROUPCAST) (SIDELINK) =4l

712 31/5-& BROADCAST (SIDELINK) E2hol| 9k 3l 2l o & 2 g% 4= 1=

Sy ?:_]gﬂi, Hodlbd o] Aot vhAl =0 E obgu) oY (1 o Hl gg AP%S

TXRU = ANTENNA ELEMENT)/] Ad 37 v oty A d (2

<2 AP €& TXRU =2 ANTENNA ELEMENT) 9| # % JM (AA)ol A&

TS TR, e HE (22 ] =2 AP £-2 TXRU =2 ANTENNA

ELEMENT) ¥ “POWER ERROR REQUIREMENT”E W5A] 7] 7] 9 8, Abo] &

oL} B g (B8 Hl S8 AP 28 TXRU =& ANTENNA ELEMENT) 71l

A 9] Zpol7t & 7 Y= AP, 18 A= 1A & (4, Aol g

otelluf 9 (52 Wl &2 AP £-& TXRU &2 ANTENNA ELEMENT) 7}l

RF7HA] 2] = o] Qlof, A& 3h9] Zpol 7} A4 7F 5] A o= 7 -5l v

J
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7171 (Hand-held device)(100d), 7} (100e), IoT(Internet of Thing) 7] 71(100f),

=2 5(100a), ZFF(100b-1, 100b-2), XR(eXtended Reality) 7171(100c)

RAT), LTE(Long Term Evolution))
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[220]

[221]

[222]

43
A7 71148 (400)5 F 33t 4= Q) o] & B0, A3 T4 B4l 7| 5ol FH ¥
e AR F A AR ENS DS 5 e S EE ERS 5 9
o] 7| A, ZF5F& UAV(Unmanned Aerial Vehicle)(ol], =#)& ¥ 313 4= 1t} XR

7171+ AR(Augmented Reality)/VR(Virtual Reality)/MR(Mixed Reality) 71 7] &
3 315, HMD(Head-Mounted Device), 2HFell -1-H] ¥l HUD(Head-Up Display),
e, 2vpEFE, 74%‘51 Ao el & Hutol 2, 7HA 7171, t A=
AFol ) A (signage), X} T FHE 7 5 Aok F ol 7=
ZAtEE, 2nEE, °1 01‘31 E 7171, Z2nES ], At E a2,
AFE ], =EfR 5) o8 23 o vk 7FA2 TV, WAL, Al E %‘%
Eobe = vk IoT 717]5= AlA, 2ntEN Y & L8 5 O]E} &

A=, WEY] A= FA VIV 2R 7dE = o, 574 71 ](200a)L
FATNTANA ZAFMEYRT =22 T4 55 »}

N
N

-{n

v
gl
g

o},

4

Al 7171(100a~100f)3= 7121 5(200)2 Z-3 U] E$43(300)9} A 59l
A 7] 71(100a~100f) )| = Al(Artificial Intelligence) 7] & o] 4852 4~ ] o,
7
<

1 4o
>

171(100a~1000)+= U E 9 =1(300)E 53l Al *11:‘%(400)9} Ad=E 3
A 1(300)+= 3G Y E 9 =, 4G(<l, LTE) Y EY = H=3= 5G(<l, NR) LﬂE%z/_
2 ol &35t 7AE g UTh T4 7] 1(100a~1001)f
15200/ EX A 300)E S8 AR AT 55 AR 7 A F/MEHAE
SHA] ka1 A3 F4l(e.g. Aol =% A F 4l (sidelink communication)) & %=
AL} ol & Eof, AFFE(100b-1, 100b-2)2 # 5] 52 (e.g. V2V(Vehicle to
Vehicle)/V2X(Vehicle to everything) communication)< = 5~ A h. S ToT
7171l AAT)= T2 ToT 7171 (e, AlA) B3z T2 40 7171 (100a~1006)2k 2 4]
FTAE & 4 9k
A 7171(100a~1006)/7] A =-(200), 71 A =-(200)/7] A =-(200) 7kell &= 4
/A (150a, 150b, 150c)©] o] F A 5= glth o] 7| A, T BA/a 4 &
BHFw A T A1(150a) 2 ALl =% A B A1 (150b) (A=, D2D 54, 714 =7
150c)(e.g. relay, IAB(Integrated Access Backhaul)¥} -2 T} ¢F3gl =4
(oll, 5SGNR)S 5 aﬂ ol g 4= ), A FA41/1E (150a, 150b, 150c)<
71718} 71 A =145 7171, W%ﬂrﬂ AFE M2 FANTE
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[227]
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ﬂ
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s ‘201]71] g o 3o Ol 7N A ==

Mﬂ wus 24 A Eoﬂ ﬂ] S-3F= WUS A Yol A o) -3-8= WUS A5 &

2
T 218 Boukgo)] A4 49l A 7|7 E o Al s
=2

1= T = 1O = T A

12 Z2stE, Al 54 717110009k A2 54 7171(200)= oF g 74
A4 7142(9), LTE, NR)S 28l T4 N5 & 528 = ) 7] A, (A1 541
7171(100), A2 T4 7] 1(200)}~ 209] {74 7171(100x), 714 =(200)}

/= (A 7171(100x), A 7171(100x) ) ofl th& & = 3

Xﬂl T 7171(100)+= Shu o] o] S EAA(102) H skt o] ] | E2](104) &
3}111 F7H o & st o] Ao F417](106) R/ = st Wﬂ

(108)S U] £33 4= vk, Z 2 A4 (102)3= ¥ 22l (104) D/5E3=
ﬁ 71(106)5 Ao sk, B Ao AN | A2, 7155, Aal, ;ﬂ] ,
[T A SAEES TS TAD F U o E &
A A (102)+= H Z.2](104) o] BRE A elsto] Al AR/ATE BA g H,
171(106)5 B3l A1l AB/ANTE E6l= FHA AN E A5 4 ATt
h, 2 AM|A(102)F= FT2171(106)5 53l A2 AR/ E E3tsl= 74
N2 e 5, A2 Q5] A% A Z5REH 98 AHE v 22 (104)]
A sk = Qo) Wl 2e)(104)3= TEAA(102)2 A= 4= 9o,
S 2 A A(102)9] &2 AE s ks AR E AT = QY o & 5o,
] 22)(104) = 22 A A (102)0] o8] Al &= T2AAE F A
Tt AL, 2 A0l A E A, Vs, AR AL W B/
THAEES T3] A HHEES Ll A EL
ATt A7, ZE2A A (102)2F W F2](104)= FA F41 7]
TS HAAE A B/ R/ e AR = vk F52A171(106)=

g Do

b
>

B oobr K oyd ob 2 R
{‘

L
K

-

|k

ZR2AA 1029 1AE 5 %L st ol Ake] St (108) 5 58l 74 N EE
F2 Q/EE A 5 Q) FA1(106)3= F217] H/HE= AV 5 2318
T At FF2171(106)+= RF(Radlo Frequency) 41 -84 &= qlt}, &

h=]

I ol A A 71715 B Bdl/E] 273 o n 3 L Qe
2 AA (102)= W2 104)el AAH T2l 7] ko] A] Ale] =% g

~ F

Nz o AFS A8l 7%= 8 AHE B9 <tely f-ylel 284 ey
F E R AT S o) LR AIA (102)3= W 22 (104)0] A 4H
g o] 7] Fsto] A7) o bEly frulEel s AbEE 85 AEE
Z1Zsto 7 As A8 AAE 7 UL AV Ve AE Aol 718k
371 o] QtEIY il Eoll ek AF A& 2 5 AUt volrt,
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[229]

2z *ﬂ A1(202), st1t o /d9] #2204 E
4] o] FA171(206) R/ES= BFL o] 4o
FEIH208)E H 2 At Z 2 A (202)1= W 2] (204) B/EL=
FA71(206)Z A Aol AAE AT, 7] s, AR} Al Wl
T T TAEES A s A Ut A E &
1141(202)+= W 2.2](204) W o] B HE A g5l A3 ZJE/NEE A2 gk H,
A71206)5 8 A3 AB/AN T E E345t= FA NS E AEs 5=
, ZR2AA202)E 7471206005 B8l A4 AR/ EE EEehE T
TR H, A4 AR/ANT O AT A ELYH A ARE v 22 (204)9)
T vk W 2 2] (204)= ZEA|A (202)9F AAEH 7 LA,
];\1(202)/] F2F BE 3 thekdl AR E x1 A5t = o)t} oﬂ = 201,
2(204)+= ZEAA(202)0] o] &l A|AH = ZEZAMAE T Y
FAY, 2 Al ZRAI ] A, 7] s, A AlQE, W H/s
o]

~
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-

(0 20 > 18 oob 1 e oh
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I14202)¢F 2= 4 %L 3t o] ate] oL 208) S S8 A AT E

= 51 4 9l ok $92171206) FA17] REE A8 E3E

EE
& 4171(206)+= RF T"r 3 EgE ol B odygo A A 7] 7=
1B 2/ & om g 5 At
1 7171(100, 200) 9] st=4lof & 3] B} A A o2 At
o] & A &h¥] = A& o} A vk, 3t 1*04 EEE% Aol st o] /el
ST R A (102, 202)0) o8] A E 5 Yt} o & 5o, &} o] Akel
LR AIA (102, 202)5= 3k o]/d-9] AlS:(ll, PHY, MAC, RLC, PDCP, RRC,
SDAP®} &2 7|54 AT 78T ME} st o] /de] R A (102, 202)+=
B EA O A" A, 75, dak Ao W R/EE FA A RS o
&} o] %2l PDU(Protocol Data Unit) i/EE% &hu) o] k2] SDU(Service Data
Unit)Z A& 5= It} 8k o] Ake] 32 A4 (102, 202)+= & Ao 7iA] &
A, 75, A ARE, WY B/EE T2 SA R uhal A, Ao} G R,
Holg = AHE AT 4~ ¢ Ur S o] 2] 3Z 2 A4 (102, 202)F= - A 9
MAIE 715, Ak, Aot 2/ = W ol whet PDU, SDU, HI A X], Ao 4 =2
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[230]

[231]

[232]

46

st} o] o] S EAIA (102, 202)= ﬂE%Fﬂ, mpol AR HEEY, mpo] A%
EZ A ELz vhol A2 HFEE A 50 U st o] 4o Ef*’-—‘ﬂ"i(l(n
202)+= st=dof, Belof, A E o, 55% ol 9] 3ol ofs -5l = 3l
A o &2, sfi} o] 4] ASIC(Application Specific Integrated Circuit), 3F4- ]/‘c}/]
DSP(Digital Signal Processor), 3} ©] /2] DSPD(Digital Signal Processing Device),
SFi} o] /d-9] PLD(Programmable Logic Device) &= 3} ©]/d-2] FPGA(Field
Programmable Gate Arrays)”} 51} 0] /d-2] 3Z 2 M4 (102, 202)°l] E &= 5= )t}
H 1,1}\101] 7H/\]5] Hnﬂ 7]: XJ;‘(]. ;q]o]- mm 1:11/1:1:1:_ Ex} /\ 1 ﬂ,_ ,Hgﬂoi
EE AZEOE AR 7 EH 5 L, Aelo] e AZEY o= BE,

& E3etE S 8 E = vk 2w Aol A" A, Vs, d A
T A SAEES TSRS AR o] e
322 A A (102, 202)0l] 3 A, SF: o] 2]
g o] st o] el 2 A (102,202)00 &l 52
a1, 71, Ak AljE W B/ = F A S RES
cEo] JymE ol U FHElRE Hello] B AZE Yo & ALE-SHe]

N

ARSI ﬂ]+ﬂ(104 204)+= Lt ol o] L EA|A (102, 202)9F AAE 7

AL, ohek ek o] diolE, Ao, WAL BE, R, FE, AN R/ELE
e AT 5 Sk s ol e W EE] (104, 204)3= ROM, RAM, EPROM,

S Al H R, St mepol L Hl A 2 E], Al Wl R, AR S A A

E =9 2P0 A E o v shy o] e MR 174(104 204)= 31t
AIA (102, 202) 9] Wi R/ @) 5-ell Aok = gLk g, shu

21104, 204)3= fAl iz -4 i ot -2 g dt Vs S 28 sk
AA(102, 202)9} 1A E = 9l

2 % 2171106, 206)= 3tk vu 2 AN A 2 A 9

2h A L sell A 15 E s AR A HlolE], Ale] AR, A

2 AT sk ol el Al 71(106, 206) = Bk 0] /d€]

Aol A AT, 71, Ak AR R R S 2t

W= AR AL EloTE, Alo] AE, A AS/AE TE AR

B ol /d el &574171(106, 206) = B o172

W(loz 202)9} Ad=E 5= 9031, FANTE F520F 5 9leh o &

O}L} ol/gel ZEA|AM(102,202)3= Bk o] ] £572171(106, 206)7 o}ur

ol el the Aol Al AFEAL dlol ], Alo] A Ea= T ANZE ASs s

Aol g 5= Tk 3, st o] el R A (102, 202)3= Bt o]/ <]

& =2171(106, 206)7P st ol o] vhE A RAFE ARS A} Elof ], Ao} A

= FAANEE FASES Alof e 4 ik 3, shu o o] £4171(106,

206)3= 8k} o /-] QFE (108, 208)2F SEE a1, s o] gl

£ 572171(106, 206)+= 3t o]73-2] 2FEILH(108, 208)E 53 & Aol AAIE
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A, 715, Az, AlQE W W= 52 FAE Goll A A E = AEAL
tlolE], Alo] K, 74 Aa/Ald 58 S5t e s AgE ot &
Aol A, B o] 4o qbE| U= v, Ho] =
SHElLR(el, SEEl Y 2 E)A = vk, shut o] o] &A1 7]1(106, 206)= Al
AFg2) ol g, Alo] AR, FA NS/ TE sk ol ake] R A (102,
202)E ol &3t Astr] Al FAlE T4 A/ & RFHE Al S oA
Hlol~ME A5 =2 W3 Convert) 3 = T} 3hut o] 2] F24171(106, 206) =
shif o] ko] LR A4 (102, 202)F ©]-&ato] A2l | A&} tlolH, Alo] R,
T NE/AE T& Wo] A2WE AT oA RFHIE A2 |Es 4= Qi) ol &
A sto], skt o] 2] = A171(106, 206)= (oFE = 1) 24 gl o B H/EL=
dH & 283 5 vk

[233] Hulgo]l A8+ AS Az 3= 4

[234] EREAFASE A 2s A I 2 E oA S

[235] T 225 F2H4E, AT A 3 2(1000)= 223 E2(1010), ¥1271(1020),

]
FeS o At} o] 2 A gk = & ol Y A ¥k, 52229 E2H/7] 5 & 219
SE R A A (102, 202) Z/IEE 25241 7](106, 2060) 0 A =302 4= glt). = 229]
=9lo] Q43 219 T EAIA (102, 202) H/E= $52417](106, 206) 0] A

TalE =9t o= B0, B 1010~10602 5 219 3 2 A4 (102, 202)° A
TaE 4= ok e 55 1010~10502 = 219] 3R AA(102, 202)°) A
TAE I, £33 10602 5 219 F74171(106, 206)0 A 7-A 2 = itk

[236] A== T 229 A5 A 32100005 A FA Az 2 Aske 4= lu)
AV, ZEY = AR ESFY Ha3g HE A 2otk AR ESE
AEE5=(4, UL-SCH A %55, DL-SCH A%E5)S x3}13t
A5 = vheksk B2 A 9o, PUSCH, PDSCH)S %3 A44

[237] TAROR FE== A B (1010)0] &) A E

A=, 2713 45-& T4 71719 ID B R ol 23+ = vt 295
HIE A 2~ " Z27](1020)0) o Wz Al A am iz ¢ Qv Wiz
212 pi/2-BPSK(pi/2-Binary Phase Shift Keying), m-PSK(m-Phase Shift Keying),
m-QAM(m-Quadrature Amplitude Modulation) 52 2313 5= It} 4 HE
AE Al 2= Folof wl s (1030)00] o] &l afit o] o] W #Holoj = wjgd 4
ATH 7+ A% wlolof o] WMz A EE-L XY (1040)0] 9] 3 & el
FEEEE WEE 5 dvh(E g ad). 2 AT (1040)2] &9 2= 9ol o

1|3 (1030)2] &3 yE N*M2| Z2] 1Y 3 E wWel 73 42 5= ATt 7] A,
N-2 oteU L E 9] 74, M2 A4 go]of 2] 7f4=o|t}, o] 7] A,

I FAE(1040) = A W HEE o) g E ¥ A F(transform) X 2] ZH (o],
DFT ¥ $h& 3¢l o] 2o 2 -& 3o = vt gk, Z ¥ ST (1040)+=
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[238]

[239]

[240]
[241]

[242]

48
EWdaF Tyad s FdsHA] G Ty ay e T 5 g
A1 w3 (1050)3= 2 obellu} EE o] Az A EES AT uh4= Ap o vj g et
T Ak Al RT3 22 A E S 1ol A H5=9] A (o], CP-OFDMA 4 &,
DFT-s-OFDMA 41 &£)& ¥ §FetaL, a5 S Qlol| A o] Eukdat 5 x39t¢
4=tk AT AA71(1060)= vE Y A A EEZRE T4 AT E AAEH,

o
AAE FAANE= A rHYE B8l & V72 ASE 5 Ak ol & H4,
A& A4 71(1060) IFFT(Inverse Fast Fourier Transform) =& 2 CP(Cyclic
Prefix) 4+ %) 71, DAC(Digital-to-Analog Converter), =3} “J-&F ¥ 2+ 7] (frequency
uplink converter) & X383 5 Slth

FA 77104 A 255 s Als A Bg-2 5229 A5 A
774(1010~1060)8] o= A 5= It o & 5o, 741 71 71(el, &= 214 100,
200)+= QHEIL} R E/FAVE 8l o 25E T ASE AT 5l
FAEH FAANEZE NS B4V & S vo] ~Ms A= Wk 5 gl
ol & sl N& HU7| = T34 61 8F ¥ 2] (frequency downlink converter),
ADC(analog-to-digital converter), CP A 71 7], FFT(Fast Fourier Transform) 5. & <
LS 4 Qi) o], Wlol M= M= A v 2 A,
¥ AE F (postcoding) I, B2 A D - A9 E S A ZEYEF
1 = 9t ZEEE S (decoding)E A A Helje] AREFH R HdE
B, A A B E AT AE A H 20 EA)E A5 297, 49
waEme, Bxv], Uoaawie 9wl wee S g,
A= FH 77 88 9
o] 485 = 54 71719 e o & vebdu 54 717 +=
| whet ohFe A E S AEH g UATHE 20 FE).
S Frxskd, T4 7171(100, 200)= & 219 54 7171(100,200)])
™, T}k @ A (element), A +-(component), % /F-(unit), L/HE =

E(module)®2 734 7 It} ol & &0, 74 7171(100, 200)+= F417(110),
Ao} 2-(120), H =2 H(130) B F7F 2 4(140) 5 E3H8 5 Q) B2 E B4
3 2(112) 2 FF271(E)114)S 83 5= ) o & B9, B4l 3|l2(112)&
=219 sl o] Ake] 3 2 M4 (102,202) Z/H = sy o] kel W 2.8 (104,204) &
et = Sl ol & 5o, $AVI(E)(114)= = 219 &t o]
T2171(106,206) H/HE = 8kt o] ko] QFHIL(108,208)2 Z 3 = 3l
o] 4 (120)= E-4145(110), W 2 2] F-(130) 2 F7F L.4(140)9F A7) H o=
A A 7171 9] ARk EAHE Aol gt o & Fof, Ao (120)=
o] 2 2] (130)0) A4 g g/ e e/A ol vdkste] 4 7171 ¢
AZNVA 7N A A &2E A 5= Aok =3, Alof7(120)= =] 2 2] F(130)9])
AdE ARE ZFAF110)= 3 @, e S 7I7hE FAAA
AH H ol ~F T3l AFstAL, SAF110)E &3l o, th& &2l
717D RNE TR QIE o] 25 Bal] FAlE G RE ] EEl - (130)°
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[243]

[244]

[245]
[246]
[247]

[248]

[249]

49

#7t £2(403= T4 71719 Rl tek sl T4 5 9lek A 5
o), 27} 22:(140)% 591§ El 2, 2% WO unio, FEH 3
AFEY T Aol E ST T 5 Ak ol T ATE = AL ol AT FA
7171 5= 255 20, 100a), ZFEE(5S 20, 100b-1, 100b-2), XR 7] 7] (&= 20, 100c), §-TH
71 71(& 20, 100d), 7FA (5= 20, 100e), IoT 71 71 (5= 20, 100f), U] A & "8 ik
23 A, T b X, MTC A, o5 x|, de A AA(EE 5§
A, Bt AR, 71520 ], ALA B/7] 715 20, 400), 71 A = (5 20, 200),
HEAA =5 5o FHE FdE 7 Uk 74 717] = AF&-dl| /A 8] 2o ufe}
ol 7hs et v A E Aol AFEE = AT
230 4§41 7171(100, 200) W o] thekat @ 4 AR Hul/
AAZE FA A A o] 25 Sl T AA 7, Aok O‘Hﬂ% (110)=
S8 FAoE 1 AE 5 ) o & Eof, F41 717](100, 200) LHOM
Al 01-,—(120)9} FAF110)= AL Z A ¥, Ao] - (120)eF A1 FH (e,
130, 140) T2 (110)E Fall o' 2= 5= grh w8, 744 7]71(100,
2000 Hel 2 @4 AR, FY/5 Q= R sl ol g 48 ¢ 28
T Atk ol & 5o, Ao (120)= ati o] o] ZEAA HEow A3E
AT} o & Eof, Al (120)%= T4l Al ZZA|A, o] Z&]A o] A
32 2 A A (Application processor), ECU(Electronic Control Unit), ~Z 2|3 ] €]
ZRAA, HEe] Ao TRAA T HFoE A 5 vk thE o=
] 2. 2] %-(130) = RAM(Random Access Memory), DRAM(Dynamic RAM),
ROM(Read Only Memory), 3 2 A ¥ = 2] (flash memory), $] 4] ] 2 2] (volatile
memory), H]-3] 24 1] 2. 2] (non-volatile memory) 2/ o] 9] 3o =2
TAE 49

olsh, & 239 74 of|ol] tall =S Fxste] B 2pA s A g ko,

2 dtgol A&+ Fd7]7] 4

g4t B o] 4853 Fo) 71 E AR Fol 717 s E
2utER = o] & 7] 7](d, 2ntES A, AntE ), F o8 7,
RELE & )Q ESHs 4= ) Fof) 7] 7] 3= MS(Mobile Station), UT(user terminal),
MSS(Mobile Subscriber Station), SS(Subscriber Station), AMS(Advanced Mobile
Station) %=+= WT(Wireless terminal) & X| A & 4= T},

5245 Fxshd, Fof 7171(100)+= QFEILVHR(108), E214-(110), A o 7-(120),

] 2. 2] 5 (130), A F57(140a), Q1 E] 7| 0] 224 (140b) E & 2 H(1400) &
Eghet o= ok *bElVHR(108)= A F(110)9] 72 A = 3l 55
110 130/140a~14OCL 7}7} 5239 55 110~130/14091 o &gl
F(110)= T F4 717], 71 A5 EH 2S5, dlolH, Ao A5 5)E

T Ak Aol (120)= F o 7171(100) 2] 14 8425 S Aol st

5}
=
ULk F2Hs a4 v} Al o] F-(120)= AP(Application Processor)& X 313t

-

H
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[250]

[251]
[252]

[253]

[254]

50

= ATk v Z 2 (130)= FoH 7171(100)9] 5ol E.a
dlole/atebr e/ 22 13/ a=/g 85 -& A4 4 9 &
AEHE = dolH/ARE & AGE o vk A& 34-(140a)
7171100000 7l A& &8k, 740 54 2=, viE g

RUE] | o] 2237-(140b)+= F- o 7171(100) 2 Th& <137 7|71 9] f1d & A2
ATE QT # o] 25-(140b)= 2| 71 719ke] A& 913 thFdt 2 E(
drEe TE YL /&Y 255 X832 5 Utk &Y )= a
BEAZ, UYL GR/AZ, HolE, R/E= AMSARTH 8 E = ARE
U WG 1T 5 Aok AE - (1400)3= Tl e, vhol A R E, AR A
i, T 2E o] F-(140d), =97 R/EE Y BE v 238 5 Ak
o 2, "ol ¥ FAle] 45, =¥ 7 (1400)= AHEAEFH 9
IR, HAL 24, 54, olvl AL HH )& 55, 85
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T A 53 A8 100)2 QFELE(108),

(110), A &1 3-(120), T-F4-(140a), A& 531-(140b), A A4 (140c) L AF&

FYH(140d) 5 3 7 Aok AHUF(108)= TAF(110)9] dF2E 4=

T ATh EF 110/130/140a~140d= ZF2F 52 239 55 110/130/14000 o -§-ght,
FAF110)= B2 2, 71 A 5 (eg. 714 =7, =W 7] 2] 51 (Road Side unit) §),

AE o o 7715 A E (e, HolE], Al A& 5H)E FFAE F A

A1 (120)3= AHeF = A& 8 2H8(100)2] L A25-S Aol ko] thakEl

22 e 4= ) Al o] H-(120)= ECU(Electronic Control Unit) & X §+3

(140a)+= 2 H= Ag T3 ZFE(100)S A el A a5t &

(140a)+= o, 28, 99 E S, ulq], vgola, 28 AA 52

AR F T (140b) = A = S 58 2FF100)o) Al A S

A A =2, MEH e 58 23T 5 k. A (140c) = 2

AR AEA AR & D& 5 At AA R (1400)=

, == AA, & Al A (wheel sensor), 475 Al A,

A
AL AA, T3 2] LA, 8l 4l A (heading sensor), 3£ 4] A X5 (position
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[e)
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[258]

[259]

[260]

[261]

52

B(eNB), Al 2= 3 Q1 E (access point) 52 &1l o & thAld 4= Qlvt. 3
& UE(User Equipment), MS(Mobile Station), MSS(Mobile Subscriber Station)
5o gofz ojAE = k.

Pogo] w2 A o= vgE =, ol & 5o, st=sof, Aol (firmware),
AEEY0] = s A ol oal 73E 5= vk st dofel o gt
T A9, E g o] A Ao st = 1 o] /de] ASICs(application
specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal
processing devices), PLDs(programmable logic devices), FPGAs(field programmable
gate arrays), T2 A A, ZEZ Y, vlo| A2 FTEE Y, nfo] AR ZZ A A Fol
ofsf 7= & Ak

Hot T E ol o3 A 49, B el 9 LA dz o] ol A
AYE V)% EE AR FAss BE, A% 35 5o g pad &
Stk 2T Eg o] 3=tz v we] F5lo) A g s o] L2 A6l o) 75 5
ek 7] W5 fl e 7] TR AA W i 8ol 9173kl o]
FA 5 Thra Sao] o a 4] ZRAA e ol E B Fa e lr)
B e Boge] 5% woluhx] ¢z el oE 54 Ju=
A 5 Qg2 FAN A APk whebA, 4719l A E A e B E
woll 4 A §HE 0 & 84 5] o] 43z oh) 5] 31 oAl 19l A o2 e Hofof
vl el A E APl gl s 4ol o8 A ofof s,
Wi o] BobA 9l Ul Aol BE e el ygle] L
Ay ol §7H5 A

g4 v} g By o] AN FEE S T ol FEA A 2gle] 4§
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[5=2]

One downlink slot
—

e N
7 A
N\

/£
‘ // 70FDM symbols R |

7 v

Resource block
" 12x7 Resource element

Resource element

NPE x 12 subcarriers
12 subcarriers
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3/16
[5=3]
Control region Data region
— N A ~
| | |
First slot Second slot
Frequency
One subframe
Time
[5=4]
-
Control region <
> »
Data region < RB pair
N
Frequency One slot One slot

Subframe

Time
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Tx

(a)

(b)
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[5=6]
Symbol
index
#H # #2 #8B # OH# #6 #1 #8 #9 #10 #11 #2 #3
7
- D2DSS subframe -
(a)Normal CP
Ho#1 # #B #H # # #1 #8 #9 #10 #11
s v s
7 Z
(b ) Extended CP
| :pDDSS | | :SD2DSS : PD2DSCH
;//j/ : demodulation reference signal for PD2DSCH
 guard symbol for transmit/receive switching
7]
D2DSS
D2D UE in coverage D2D UE outside

coverage

/

eNB synch coverage
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8]
I
——
UE2
(@)
Frequency
Unit Unit Unit Unit
#(Ng-1) # (INp-1) # (Ng*Np-1) #(Ng-1)
Unit Unit Unit Unit
#1 #(N+) # (NG *Np- #1
Ni+)
Unit Unit
# NF # (NF *NT'NF )
Time
D2D sighal
transmission from a UE
allocated with unit # 0

(b)
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S903a

« New packet transmission
Sensing Selection
T CrlE. Cul
Sensing Window | Lo =
1 - Data /7 7 ata []

IR |\ {

Selection
Window

(Re)Selection
triggered
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[5=11]

pouad V§ T
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demgewenqnges
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==

Ly
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payesuni]
dewrgaueriqnges o uy s “o1
‘Jood 201n0881 VS 81 UT AWRLqNS

deumiq
1L 19PN

detmiq demmiq JOJROIPUTIASTIOYS
Ld&-L T 3poN LdA-L T 9PN
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[2=12]
‘ L=
SA pool = i
! L
| One ||| |
Sub-channel | |~ i
|
|
Data l
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