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FAl Al2"lQl IMT(International Mobile Telecommunication)-Advanced®] X3} 248 st Yo, IMT-
Advanced= A 2 A& o5 AJHldlA 1Gbps, & o]F AJElolA 100Mbpse] Hol8 HFEZ IP(Internet
Protocol)7]Rke] HEH|T]o] AH| 2~ A P& FER g},

3GPP(3rd Generation Partnership Project): IMT-Advanced®] Q7 AldS FFA7]& A"l o=
OFDMA(Orthogonal Frequency Division Multiple Access)/SC-FDMA(Single Carrier-Frequency Division
Multiple Access) H<H2l 71wkl LTE(Long Term Evolution)E 7§43k LTE-Advanced(LTE-A)S FH]&taL gtt.
LTE-Ax= INT-Advanced& 918 freldh S0 59 shfolrt,

S, 2 AAE 7 AHFAES 3= D2D (Device-to-Device)7]&o] e #Alo] Folx|ar lt}.
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% 2% AMSAF W (user plane)dl] it ¥4 TR EF FZ(radio protocol architecture)E YERH EFE0]
=

T 3& Aol WW(control plane)ell gk 74 Z2EF Fx& vEd EF5%o|H
% 4¥ ProSed A 7l T+ Ebich

% 5% D2 wAE Fdske dEEd A A9 wjA &S YERAT

&6+ D20 2 FAe] A AAajdleltt

T 72 D20 23 dge) e AAldolt

L 82 Al 7Iss Algete 9Ee oF vehdtt

5% 9= DRUE#NO Al A DL CARRIER#X, UL CARRIER#X, CARRIER#YE ueE}iT}

= 102 A7) dA#E ol&ste FAAQ WS et

T 112 e o Ao mE wide] D2D B S dE PHS vehdc
T o12v wide] D2 T2 Fdce AES oAlgtt

%132 rA#A-2E 483 ujo] W] D2D 2 ¢ WhHolth
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wge YA 9 FAF o
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£ 18 FAEA Ase e

EAEA A28 o5 Eo] E-UTRAN(Evolved-UMTS Terrestrial Radio Access Network), H+ LTE(Long Term
Evolution)/LTE-A A]Zz=¥lo]g} A& 4= ).

E-UTRAN-> ©'Z(10; User Equipment, UE)o|Al Alo] W (control plane)¥} A8+ W (user plane)S A3}
= 7)A|=(20; Base Station, BS)S X33l @i (10)e nAHAL o]FAHE 7HE 4 9om, MS(Mobile
station), UT(User Terminal), SS(Subscriber Station), MT(mobile terminal), FA17]7](Wireless Device) &
e gol2 Ed F v VA0S 920 FAste u8E A (fixed station)S B3,
eNB(evolved-NodeB), BTS(Base Transceiver System), A2~ EQE(Access Point) & tfE £z &Y 4 9
o},

1A= (20) 52 X2 ClEHo|~E T3] AR dZ=E 4 A}, 7]A]=(20)2 S1 SlEH o] ~E %3] EPC(Evolved
Packet Core, 30), HUY AAstAl= SI-MMEES %3&] MME(Mobility Management Entity)e} S1-US &&] S-
GW(Serving Gateway)<} A%},

EPC(30)= MME, S-GW = P-GW(Packet Data Network-Gateway)® T4 ctl. MMEE @9 A& AR @ &
o #3t JRE JHA 3 o, o]y HHE whie] oA HEo F=E AFEHETE. S-GWi E-UTRANS ¢
Ho=m zt= AolEYololH, P-Gii= PINS FHHo R zt= Ao]Eg|o|o|t),

gty JEY T Alole] FEXAMAEHolA ZEEZ (Radio Interface Protocol)d AFEL B4

A JpE Al 2E A5 4<% (Open System Interconnection; 0SI) 715 Hwe] 319 370 A& vlgo
L1 (A1AZ), L2 (A2A1F), L3(A3AS)Z F22 & A=, o] FolA AlAZd &= EASS A
Y (Physical Channel)& ©]83F AW AS ] ~(Information Transfer Service)E #|-&3tH, A 3AF] ¢
3l RRC(Radio Resource Control) AlS2 ©dy UELZ I FHAAYES Adstes 98-S
9138 RRC AlTS o a} 7|27 RRC HIAIAE gkt
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I, &= 38 Aol HW(control plane)ol et FH TREF FXE el EFLoltl. AgA HHe AlgA}
Holg HAES 3t T2ESF A% (protocol stack)o]irl, Ao] HHL&

=2 49 3% #Fx3sd, E8A5(PIY(physical) layer)< &2 A9 (physical channel)& o]&3}o] 49 AZol
Al AR A4 M¥]~(information transfer service)E ATt EHASTS A A5 MAC(Medium Access
Control) AT ¥= AFAN D (transport channel)& E3 AZEo vt AFANES S MAC AT SIAS
Abel = dlo]Eg 7} o]sgttt. AFAES FA QEHo|~E F3 dHolErl oW ofH 5o HAFH =Tt

e} HRE,

AZ g2 EZAS Alel, & $2071 41719 EYAS Alole EElAldS s
A d-2 OFDM(Orthogonal Frequency Division Multiplexing) W02 WZE 4 Jal, At FH+5 F
Aoz &gy,

MAC A152] 7152 =gAds AsAqde W3 2 =gado] 3= MAC SDU(service data unit)2] <)
g Aow EFAMER ATH+= dEES(transport block) o2 gF3l/dAttF3E ¥}, MAC A =
HAQEdS E38 RLC(Radio Link Control) AlEoAl Au|A2E A&k},

RLC A9 752 RLC SDUS A4 (concatenation), & (segmentation) R AA3(reassembly)E EFHgiTt.
T} e] (Radio Bearer; RB)7}F 8.7-3F= t}%Fg QoS(Quality of Service)E RA3l7] fldll, RLC AT 54
B.=(Transparent Mode, TM), ¥]&<] EX=(Unacknowledged Mode, UM) % 2}1® = (Acknowledged Mode, AM)<]
A A o] FARE=ZE AFeth. AM RLCE ARQ(automatic repeat request)E E3] F AAL Alwdi).

ongﬂ

RRC(Radio Resource Control) AlE& Ao} HwoAMrt AHogrk, RRC AEL T4 Hojglse AR
(configuration), A (re-configuration) & d#|(release) 2} Tl =gAQd, AFAE L ZAEE
o] Aoj& @Fert. B WEd UEIATY] dHeoly dYE A8 A1 AS(PHY AS) 2 A2 AFWAC AlZ,
RLC A%, PDCP AlIS)oll o3l Al3=e= =24 F=2E ofn|gr).

ARE-x} Hol 4] PDCP(Packet Data Convergence Protocol) Al&2] 7158 A&zl dlolEe] HE, &y 4=
(header compression) % & 3}(ciphering)E X stt}. Ao Hwo|A e PDCP(Packet Data Convergence
Protocol) AlF9] 752 Aol HW dlolge] Ag % Adasl/F A4 R3S (integrity protection)E EgSHc},

RB7F ARt A2 5A AuaE AFsy] A& B4 Z2EF AF 9 Ade 54 Asta, 7z
AZel vejuy 2 52 PSS AAFGss 3L ondth, RBiE thA] SRB(Signaling RB) ¢} DRB(Data RB) 7}
A2 o] A 4 Atk SRBE Alo] HWelA RRC WAAIE AEets FEE AREEW, DRBE ARE-AF oA
AHEAL HolElE WEete FEE AMSH.

wke]l RRC A5 3} E-UTRANS] RRC A% Alolo] RRC 1A (RRC Connection)o] EHEF™, e RRC AZ(RRC
connected) AFeEfel A Har, 2FA g 9 RRC oFo]E(RRC idle) ZFEfel] A Hr}.

HEYIAA @d= doleE AFste stFda AFANEEE AL~RMAFRE AF5sE BCH(Broadcast Channe
D3 2 olgfell AR EfFolut AoHAIAE W&t a8F%H A SCH(Shared Channel)o] Sith. t3Fgd = ¥
HAEE EE HEEHNEE Mu29 EfT e AouA|A o 49 g34da SCHE 3 d6d = Ui,
e ML g MCH(Multicast Channel)S &3 HEd +% Ut g, @A HEHIZ dolHE
AEets FFHA AFAdRes 27] AuAAE HE8k= RACH(Random Access Channel) b 71 o] ]of AR&=}

I o)} AAHAIAE A4 4eFH A SCH(Shared Channel )7} Att.

(m r

AsAd A9l Qe AFEAQde wHEHE =g A< (Logical Channel)®+ BCCH(Broadcast Control
Channel), PCCH(Paging Control Channel), CCCH(Common Control Channel), MCCH(Multicast Control Channel),
MTCH(Multicast Traffic Channel) o] ¢it}.

&2 A9 (Physical Channel)2 AIZF Gl A ofg] 7] OFDM AT} 3k FHollA o8 7fe] F3kE3(Sub-
carrier)Z FAECH sl MBEZA(Sub-frame)> AlZF FHollA] H42] OFDM A E (Symbol ) EZ +AdH T},
AdESS A G 92, 559 OFDM AUER 59 FykEd(sub-carrier) 52 FAET. &3 ZF A
B9l PDCCH(Physical Downlink Control Channel) =, L1/L2 AlojddS 913 ald Arzele] 54
OFDM A E(o], 2HA OFDM AlE)e] 54 FuteaES o]&3e 4= t}. TTI(Transmission Time Interval)T
ABZH Q] e @ gtoT.
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E-UTRAN®] RRC A5 =274 A2 (logical connection)®] %o =7} old7}

£ RRC A2 4 (RRC_CONNECTED), A= o] UA &4& A9 RRC ofolE
(RRC_IDLE) 2}aL F-Er}, 2 e o] The RRC Aol EAEY] wiEe] E-UIRANS 3d T Ex8 4
T A ghobsl 4= glom | uwlebAd wrS gdAHoF Aojd 4 glrt. wkH] RRC ofo]E AbE|e] whHe E-
UTRAN®] s}otd F= glow, A nr ¢ 2 A9 @9 EHF J9(Tracking Area) TFHE (N(core
network)e] #g]dt}. =, RRC ojolE Areje] vk
T TR olFTAl AHlaE 7] fsid = RRC
AREAZE o] PSS W o AS S W, 9He dx Adg A4S g T osd A RRC otolE e
w2t RRC ofolE JEje] T RRC 945 %S ¥ S w HZA RRC 99F A (RRC connection
procedure)s 3] E-UTRANZ} RRC A4S F3istal, RRC 914 E|E Hojght}. RRC ololE Aejo] Ad wio]

RRC e g
& W,

e 2 A9 gz EA ipw setsn], g4t deole st
A2 gejz ol Fahok drt.

RRC 922 92 Bast i A%E old /A7 dtd, A Bof AsAe] B8 A% Bo| o= 4 o
o6 %ol WAsIThL, ol E-URINO.ZHE 5% (paging) MAAE £ 25 olo] tld S5 wAA
9% 52 %+ 3

RRC A5 9lol $1X8= NAS(Non-Access Stratum) A< A3 (Session Management)9} ©]5A e
(Mobility Management) 59| 7]'s& 433},

NAS AlZol A whate] o438 HE|aly] $)ake] EMM-REGISTERED(EPS Mobility Management-REGISTERED) 2 EMM-
DEREGISTERED = 7}x Abel7} delslo] glom o = Abglz chubyl WWElA A&dch, 27 ohere -
DEREGISTERED “4Fejol™, o] whate] WlE9ae] H&atr] AslH %7] AZA(Initial Attach) a2 B34 &3
HE T 5=3l= A4S F330. 7] dZ(Attach) ZAA7F AEFFoz F3Ed o 2 WEE EMM-
REGISTERED 4}ef7} gt

w2yl EPCTF Al1g® AZ(signaling connection)S #&]3sh7] 935ke] ECM(EPS Connection Management)-IDLE
el % ECH-CONNECTED 48] 5 7b4) el gelsle] gom, of % el v @ MESIA <4¥c}, Bk
IDLE “Jefe] ©hto] E-UTRAN¥ RRC 148 Wow g whk-d ECM-CONNECTED “gel7} #t}h. ECM-IDLE “3efel
& MMEE E-UTRAN¥} S1 91Z(S1 connection)S o™ ECM-CONNECTED “Jei7} ®t}. whto] ECM-IDLE “JEfol
& Woll= E-UTRANS &2 i (context) HHE 7HAaL A @bvk. whehs] ECM-IDLE Zeje] e vES

A9 WHS vs "e glo] A AMEl(cell selection) T A XM e (reselection) I -2 wd 7]uke] o]FA
#A AAE Fset. vbA whdo] ECM-CONNECTED Zgefol] g welles ©de] olsd2 UEYAY HHo 9
A grelEich. EQM-IDLE Aefell Al ghzte] $1x7F MEL A7t 4 e A< depd A vdd E

9 7341(Tracking Area Update) A5 F3] UES I ©Ee dld HAE &AL,

olA] D2D =Ztol| ois] Am3it}. 3GPP LTE-AolA]&= D2D &2ty @3k Au)|~E ZHA 7wk A8~ (Proximity
based Services: ProSe)#} 3%+ o]3} ProSex= D2D B#3 %53 sldolw ProSex D2D 23 =8E 4
AT}, oA, ProSeol W&l 7<= ?EEP

ProSedl|* ProSe 213 EAl(communication)®} ProSe 213 WA(direct discovery)e] SUTh. ProSe 2%
LG 2 o] TE FhllA FaAEE SAIS Wit Y] dEES AMEA W TREFZS o] &3y
Ag 433t 4= 9lt}. ProSe 7 D}UL(PFOSG enabled UE)-2 ProSeQ] ST 213 Add AAE AYs=
< oujgit}, Bl 2 Aol glod ProSe b ©HES G (public safety UE)&} B]-&&
@ (non-public safety UE)E =% ¥3tdtt, T8 ot vZo %% St &3l 757 ProSe #HES
AYshs ddolar, H-FE bd @ ProSe AL AU FE kel Sl 7w AUEA e
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ProSe =& A (ProSe APP server), % ProSe 7]%(ProSe function)< 333lt},
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9.6 Physical Sidelink Broadcast Channel (PSBCH)
9.6.1 Scrambling

The block of bits 50),...6(M,, -1), where M, is the number of bits transmitted on the physical
sidelink broadcast channel in one subframe, shall be scrambled according to clause 5.3.1. The
scrambling sequence generator shall be initialised at the start of every PSBCH subframe with

7SL
Cinit = N1 -

9.6.2 Modulation

Modulation shall be done according to clause 5.3.2. Table 9.6.2-1 specifies the modulation

mappings applicable for the physical sidelink broadcast channel.

Table 9.6.2-1: PSBCH modulation schemes

9.6.3 Layer mapping

Layer mapping shal be done according to clause 5.3.2A assuming a single antenna port, v=1.

9.6.4 Transform precoding

Transform precoding shall be done according to clause 5.3.3 with ME5°°™ and AZ75CH

replaced by Mir™™ and MEEH | respectively.

9.6.5 Precoding

Precoding shall be done according to clause 5.3.3A assuming a single antenna port, v=1.

9.6.6 Mapping to physical resources

The block of complex-valued symbols z(0)....z(3  -1) shall be multiplied with the amplitude

scaling factor Beggen in order to conform to the transmit power Pogpey specified in [4], and
mapped in sequence starting with z©0) to physical resource blocks on antenna port p and
assigned for transmission of PSBCH. The mapping to resource elements (k./) corresponding to
the physical resource blocks assigned for transmission and not used for transmission of reference
signals or synchronization signals shall be in increasing order of first the index %, then the index
I, starting with the first slot in the subframe. Resource elements in the last SC-FDMA symbol
within a subframe should be counted in the mapping process but not transmitted.

The PSBCH shall use the same set of resource blocks as the synchronization signal.

9.7 Sidelink Synchronization Signals (SSS)

_13_
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A physical-layer sidelink synchronization identity is represented by N3t € {0,1,...,335}, divided into
two the two sets id_net and id_oon consisting of identities {0.L..,167} and {168,169.,..,335},

respectively.

9.7.1 Primary sidelink synchronization signal (PSSS)

The primary sidelink synchronization signal is transmitted in two adjacent SC-FDMA symbols in

the same subframe.

9.7.1.1 Sequence generation

Each of the two sequences d;(0)....d,(61),i=12 used for the primary sidelink synchronization
signal in the two SC-FDMA symbols is given by clause 6.11.1.1 with root index wu=26 Iif

NiL <167 and u=37 otherwise.

9.7.1.2 Mapping to resource elements

The sequence d;(n) shall be multiplied with the amplitude scaling factor fpspc; and mapped

to resource elements on antenna port 1010 in the first slot in the subframe according to
ai; =d, (n), n=0,..61

RB
kmn 31y Vs

_ |12 normalcyclicprefix
- 0,1 extended cyclic prefix

9.7.2 Secondary sidelink synchronization signal (SSSS)

The secondary sidelink synchronization signal is transmitted in two adjacent SC-FDMA symbols

in the same subframe.

9.7.2.1 Sequence generation

Each of the two sequences d;(0),...d;(61),i=1,2 used for the secondary sidelink synchronization

signal is given by clause 6.11.2.1 assuming subframe 0 with N{ = N5 mod168 and
N = | N3 f168].

9.7.2.2 Mapping to resource elements

The sequence d;(1) shall be multiplied with the amplitude scaling factor fssss < fpsgen and

mapped to resource elements on antenna port 1010 in the second slot in the subframe according

to
ag; =d; (n), n=0,.061
A/RB
k=n-31+—28_s¢_ Nis Neg
2
_ |45 normalcyclic prefix
|34 extended cyclic prefix
A7) & 1€ #=zshd, PSBCHE 2395 (scrambling), WX (modulation), #lole] P (layer mapping),

| =5

=z 3 (t ransform precoding), ZE|EY, E84 JHdore #F & 714 dsd & AT
HEES] B35 b(0), ... ,b(My -1 2ABE =

B39l W] PBSCHOlA HEEE HIEES Ji4E yveidtr., 2afEde o]&He 2adEY AdLs
PSBCHE A&ahi Amzeelnie N p7luke

QPSKE o]-&-3tt}, Holo] Wy 2 Zglage dd ¢tHY TEE AAZ 423
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of IR EE EE fE/7MAHEC] JEHESE AT 5 vk, o714, dElE, CARRIER#F= V2V &4l (
TO VEHICLE, x}2k 7Fe] (&7 €%9)) Ad ZEAoz ae 4 91S) AE CARRIERZ aiA= & v}, w3l

Ay 2, ol /M ELS D2D UE#X7} (CARRIER#F ArollA) D2D RELAY EA1S $88tx && 49 (5o
D2D UE#X7} (CARRIER#F “4e]) DRUEE AHAE A &4 A-)elvt dgA o AEEEE fxo] Hogd ¢ & 3l
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(I AI#A) CARRIER#F “gollA &= PSSS A2~ AJ4 el ROOT SEQUENCE INDEX A7gell A}-8-% & SIDELINK
SYNCHRONIZATION ID Z12]il/&-& SSSS AlfZ AYAdel o] &5+ SIDELINK SYNCHRONIZATION ID (& 1 #&)+& Al
Aol A2EHE (F2 AAF) 00C &%=2] SIDELINK SYNCHRONIZATION ID %t (<lE Eo, {168, 169,..., 335}
(E 19 id_oon #x))& o]&3 F U}, 7|4, ddlZ, SSS (28]31/=2 PSBCH) A& #A A= AR e
Alads (52 4738 F25 2] Fogd 4+ k. olgst o] Agd A, g2, (V2V 2 A8)
CARRIER#F Aboll A (V2V ZA #&) SSS (Z18]ar/=-8 PSBCH)E A<%3t= D2D UE(S)E (PSSS 1@ ar/&-2& SSSS
APz A (28L/ES PSBCH  SCRAMBLING  SEQUENCE — GENERATORS]  %7]13P)ell) 593  SIDELINK
SYNCHRONIZATION IDE AM&3tes AA#E < 7F k. Erb ofvg}, olglgh qtxe] A&d A5, dd=,
(V2V 521 218) CARRIER#Y AollA] (Vv B2l #&) SSS (Z28]a/Z2 PSBCH)E A3k D2D UE(S) & 593
A Aol A sll" SSS (Le]aL/EE PSBCH) & AFses HAAslE & = vk, = thE A=, CARRIER#F &
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DeES FHol gold & = ek,
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REF_CARRIERE, ¢l& &1, CARRIER#FS] MEA_CARRIERO]Av}t B CARRIER#T “} CARRIER#F] MEA_CARRIER (=2
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REF_CARRIER®] FDD CARRIER =-> TDD CARRIER %o “gHgle], 3 CARRIER#F7} FDD CARRIER(/BAND) =
TDD CARRIER(/BAND) <1Aol wh&}, &= TDD UL-DL CONFIGURATION T= gro] AAH L= JfFo] AHod 4 =
k. w tE ddE, A7) At o uwEl, CARRIER#F AolAl d<%%:= PSBCH CONTENTS ol TDD UL-DL
CONFIGURATION Z=7} TDD A]2=#l (Z& (AA]) TDD UL-DL CONFIGURATION)S 7}2]7]%W, CARRIER#F AollA A%
=+ (MODE1) PSSCHS] TIME RESOURCE PATTERNS ZA#J3l+= 'PSCCH (SCI FORMAT 0) “3¢] TIME RESOURCE PATTERN
I= 77} SUBFRAME INDICATOR BITMAP 7he] <d-s/wi® #HAI'= (3GPP TS 36.213 2=#d] <) TDD A|2=¥ 2
o4} D20 F4l TS s AHel¥ TABLES =zt Fojd & vk, whdol, CARRIER#F AollA AFH=
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(| A|#B-4) REF_CARRIER 3% DISCOVERY Z#]al/=-& COMMUNICATION —z&]ir/&-2 SSS/PSBCH A% (2g]al/&2
A1) ¥ RESOURCE POOL A4 AR,

(AA#B-5) AN7F (FL AB=ZYY & #gre ZHYd) (2a/Fe Fu) 7). = gE dHE=,
REF_CARRIER] (&) Al (& MB = £ g Z9) 5712 UL s 13 o] AHojd = = 9t}

olgtell A= wiEto] D2D F4S CARRIER#XONA Falgttiar 71g ket CARRIER#X (dl& &<, SCELL (&2 NON-
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CARRIER#X7} ol PCELL (&& Aldol] Aold (F& Azxd¥yw) thE CARRIER) (o] &}"REFER_CELL"o]2} #3})
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7] ge gl Qi S olslelA 71E AREFERCELL)OI2} AT, S48 135S POELLAA RRC A2
AFEIQ W W/ PCELLOIA RRC ofolE AMHIQl BtelARt s dow AgHEs a4 & = gt
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SYNCHRONIZATION SIGNAL ID (SLSSID) AR F& @3 CARRIER#XoIA©] IN-COVERAGE (INC) D2D -S4l #¥
RESOURCE POOL B ®., SLSSID AKX S3 &4 Fridozw dezE 4= ul. o] D2D UES] 3 olA CARRIER#X
el D2D FAle] OUT-OF-COVERAGE (000)7F & 7FeAd<S st Ao,

D2D UE®] Aol A CARRIER#X o] D2D E4lo] 00C7F & 729, (A=) REFER_CELL ~7]¥ke] TIMING
REFERENCE (28 a/ES TA)7F obd 00C A3Fell A o] (CARRIER#X 71Wke]) TIMINGS whE%, REFER_CELLEF-E]
A= 00C D2D E41 ¥# RESOURCE POOL A X, SLSSID 5& 7]wto 2 CARRIER#XoA ] 00C D2D EA1S& 33}
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REFERENCE®} CARRIER#X 7]Wke] TA A7 WH)E w=Y REFER_CELLEZRE FAld (%) D20 &4 &4
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_22_



[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

S550dl 10-2000968

kA, D2D TX(/RX) &2Fo] a=]= NON-SERVING CELL (Z18]i1/%-2 SCELL, ©]3} FY)o] IN-COVERAGER ¥t
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(FFH#A-1) TS D2D %&(DzD g = D2D 2D 3l oA, Aol HoH 737 (52 AJadH

H ARl uhef, T 719 ARE BU1E 2E D2 AEE ALk b, ©@ES IN-COVERAGE NON-
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% 149} o], D2D TX(/RX) E=%}o] Z=8)¥]= NON-SERVING CELL (~1®]31/2< SCELL)e] OUT-COVERAGEZ ZHeh(/
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