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(57) Abstract: An embodiment of the present invention relates to a method for providing a broadcast service to a remote UE by a re-
lay UE in a wireless communication system, the method comprising the steps of: receiving a TMGI monitoring request from a re-
mote UE; and determining whether to provide a service to the remote UE on the basis of information included in the TMGI monitor -
ing request, wherein the TMGI monitoring request includes a TMGI and an MBMS SALI and the relay UE provides a broadcast ser -
vice to the remote UE when the MBMS SAI corresponds to an SAI received from system information.
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[37] - eNodeB: E-UTRANS] 7] A] =, £-2]ol] A X3 AW 2] #| = v 22 Al (macro
cell) T Z.o|t}.

[38] - UE(User Equipment): A}-82} 7] 7], UET W' (terminal), ME(Mobile
Equipment), MS(Mobile Station) 52 8012 A2 =5 v}, iE8H UETE
= E &, F ¥, PDA(Personal Digital Assistant), 2~7}E & HE|v|t]o] 7] 7] 53
ol Fof 7153 71 71Y 4= a1, 1= PC(Personal Computer), 2F5F §1A] 7] 9
dol Fol E7Fs 3 7171Y 5 v MTC & W&ol A UE 5= ddo]ehi=
£o]3= MTC tulo] ~ & A A & 4= 9t

[39] - HNB(Home NodeB): UMTS Y| E 9] 51.2] 7] X = 0 2 4] L)o] A %] 5}
AW 2] 2] = vlo] A2 Al(micro cell) 1.0t}

[40] - HeNB(Home eNodeB): EPS U E 9] 2] 7] %] 5 0 2 A 2 o)) A %] 3}
A g A= vhol A2 A pfEo|t

[41] - MME(Mobility Management Entity): ©|& /] ¥ 2] (Mobility Management; MM),
A/ 2] (Session Management; SM) 7] 58 58 5}i= EPS W E 9] Z19] U E 9] A
=

[42] - PDN-GW (Packet Data Network-Gateway)/PGW: UE IP =4 &+, 3j| 7l
2~ 8]\ (screening) 2 HEH ¥, 353 ©]o] ¥ F (charging data collection) 7] &
2 Y= EPS HEY AL YESY A v,

[43] - SGW(Serving Gateway): ©] 54 8 # (mobility anchor), #| 7! 2}-$-¥ (routing),
Frfr(idle) 2= 470 9 &, MMEZ UES 0|8t Bl 7Y eh= 7]
2 Y= EPS HEY AL YESY A v,

[44] - NAS(Non-Access Stratum): UE2} MMEZF2] A o] =¥ <1 (control plane)2] 73]
(stratum). LTE/UMTS 2 E 2 ~Elo| X UES} Fo] W EY A A28,
E] wAAE Fa 7] 98 75 A AT 2, UEY o] 54 &
Al 18k, UESF PDN GW 1H9] IP 2 & 5= H(establish) R -4 8F+= Al A ]
AzLE A st s FH Vs o2 g

[45] - PDN(Packet Data Network): 574 A 8] =& X|Ysl= A E &
MMS(Multimedia Messaging Service) 1 H, WAP(Wireless Application Protocol)
AH 5)7F 1A ShaL s HIES AL

[46] -PDN A 4: 3}}2] IP 482 IPv4 =4 2/ = 2] IPve X o] 3 ~) 2
F ¥ %=, UES PDN Ho] +=2] 491 4.

[47] - RAN(Radio Access Network): 3GPP U] E%] =19 5] NodeB, eNodeB ¥ ©] &%
A o] 8= RNC(Radio Network Controller)E ¥ 3}3}= w9, UE kol &4 5}
o] YEQ AR AAE A3 gt}

[48] - HLR(Home Location Register)/HSS(Home Subscriber Server): 3GPP Y| E%] =1

o] 7R A RE 712 a1 Q)= dl o] E W o] 22, HSS+= A2 4 #]“Y(configuration
storage), ©}-©| ¥ E] E] #2](identity management), AF-& A} A Bl A& 9] 7] 5 &

Fae 4 gl
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SRR EELCERE EREREEREEEE EEOES
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el oR A% 4R Alol o] vz s ] WS A A< AR Al A
EE= VA B8 ARTUA N = Al 39 FA S -3 A7 A o] Aol
7he gk AH] 2, o) ] AL-8-2} H A tf] o] H (user plane data)= 3GPP ]
HES A E 9], EPC)E A X A] a1 2 5] dlo] ¥ 7 Z(direct data path)E
T3l ke o)

- ProSe 71U Al o] A: & ©]%49] ProSe 7}5 3F Y-S Alo] 9], ProSe
AT UACN A AEE 8 AT Al ou gt 583 D] dgE A
%= % ProSe A-H- Y A o] A-& ProSe E-UTRA A [-U A o] A, F @& Alo] 2]
ProSe-assisted WLAN direct communication, ProSe “135 A {1 7 o] A H=3= ProSe
HEENAE AFUA M T stE ou & 5= )

- ProSe E-UTRA 7] 7Y 7| °] A1 : ProSe E-UTRA 7| vl% Aol ARE ALGg
ProSe # 7Y 7| o] A

- ProSe-assisted WLAN direct communication: 2} 5] A {1 A o] A A2 E A8
ProSe # 7Y 7| o] A

- ProSe 71U Al o] 74 & : ProSe 71 - Al o] A & A W sk= A/ Aol A
3 EEM, ProSe E-UTRA 7]t U Al o] A 74 & 3= E-UTRAE A}-8-5}o]
ProSe-enabled UEE Alololl A BTi= 24 eNBE 53] -H=E 4= )
ProSe-assisted WLAN direct communication pathi= WLANS A}-8- 0}04
ProSe-enabled UEs Aol ol A 2174 == 4= )

- EPC 74 & (%=1 infrastructure data path): EPCE Eﬁi ARgAF 3
U Al AR

- ProSe U] 227 H &]: E-UTRAE A[-8-3}0], <27 ¢} ProSe-enabled &H'd-&
A1/3k0) 5= 1} A

- ProSe Group Communication: 75 $F & ©]/J-9] ProSe-enabled ©@'& Al-o] ol 4],
s ATy ANd BEE ALE P:‘ A o t} ProSe A4 Al o] A

- ProSe UE-to-Network Relay : E-UTRA S A}-83}= ProSe-enabled H| E 9] = 9}
ProSe-enabled 3 5 ¥ A| o] ZE] @bt Alo] o] AFJ-YA 0| A o] 2 F235h=
ProSe-enabled 3 &8 A o] X ¥] ¢

- ProSe UE-to-UE Relay: & ©]/32] ProSe-enabled ¥ 5 ¥} A o] Z ] ik
Abololl A ProSe A1 Al o] A & d o] & % 2}8F= ProSe-enabled 3 £ A o] 3L E]
i

- Remote UE: UE-to-Network Relay & 2} ol| A = E-UTRAN®|| 2] 8] A H] 2= Q]
2F 31 ProSe UE-to-Network Relay S -3l EPC Y| E$] A9l 12 % =, < PDN
A A2 A 3= ProSe-enabled ¥ 5 €] A| o] L E] whko| | UE-to-UE Relay
& 2}ol 4] = ProSe UE-to-UE Relay & -3 U} & ProSe-enabled ¥ &2 Al 0] X E]
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- ProSe-enabled Network: ProSe T _/:74 B 2], ProSe HRF-Y Al o] A Z/HE=
ProSe-assisted WLAN 2] %] B-41-& X 6= Ul E 9 1. o] §}ol A = ProSe-enabled
Network & {Fets] W E Q) m1 e} A1 4 & 4= 9l )

- ProSe-enabled UE: ProSe U] 2~71 8| &), ProSe 7 7Y 7| o] A 2/ +=
ProSe-assisted WLAN 2] %] Z-21-8 X 9 6Fi= @&, o] 3}ol A = ProSe-enabled UE
2 ProSe-enabled Public Safety UEE o]} &3t 4= )

- Proximity: T 2~ B 2] &} A7 A o] A ell A Z+Z+ A 2] =] = proximity 74
s TS A

- SLP(SUPL Location Platform): $1 %] A4 8] 2~ #2](Location Service
Management) 2} 3 2] 4 A A (Position Determination)-S- #743H= 2l E] E]. SLP=
SLC(SUPL Location Center) 7|52} SPC(SUPL Positioning Center) 7| ‘5=
g}, 2pA| S AFEE-S Open Mobile Alhance(OMA) ¥ =14 OMA AD SUPL:
"Secure User Plane Location Architecture"-& ZF316}7] 2 3k},

- USD(User Service Description): ol & 2] 7| o] A/A 8] 2~ gl o] o] = 2+
MBMS(Multimedia Broadcast Multicast Service) A H] 2= & 9] $F TMGI(Temporary
Mobile Group Identity), Al A 2] A|2} 2 &5 A| It frequencies, MBMS A] H] 2~
A A o £4:3}= MBMS service area identities(MBMS SAIs) 4 H. 5-& USDel #o}
ol A A3t ApA g AL 3GPP TS 23.246 W82 137 & g,

- ISR(Idle mode Signalling Reduction): '] E-UTRANZ} UTRAN/GERAN
Abol & b= o] F 3| = A5 vHE A2 9 ] o5 Aol o3 Y EL A
2 o] W) 7F A ke, o] & o] 7] 9] g WH o 24 Wido] idle mode®! 7 5
E-UTRAN¥} UTRAN/GERAN S 7 §-5}] 747} MEQ]r SGSN (©] &} o] +
%= & mobility management node2} & $holl Al 914 55 F, o]v] 553 F
RAT(Radio Access Technology) A}©] 2] ©]& B cell reselectione 33 ¢+ 74 -9-
WiEe] 9% S5 544 @l sk 7ol th whebA] e o)
DL(downlink) data”7} %= 2}3}= 7 §- paginge E-UTRANZ} UTRAN/GERAN®]|
SAlel Ryl o2 M ke AF A o & 3ol DL data® A 4 9Lt} [3GPP
TS 23.401 2 3GPP TS 23.060 3]

- MBSFN(MBMS Single Frequency Network): ]t ¢+ %] & -8 AW 3} = 158 ¥
th= Aol ‘=AU 3F waveformS EA] ol A48t 0 Z M -8 ¥ 3= simulcast A&
7%=

EPC(Evolved Packet Core)

%= 12 EPC(Evolved Packet Core)E 3 315}~ EPS(Evolved Packet System)2]
MeF2 ol 25 el = o)),

EPCi= 3GPP 7| = &9 A58 34317] 93¢ SAE(System Architecture
Evolution)2] &4 A ¢l @ A o|t) SAE= tFFS 72 U EL A 1] o] 54 &
A dstE U EL A 725 245t AT FA| 9 Al E gk} SAE, ol & £,




WO 2016/186414 PCT/KR2016/005173

[71]

[72]

[73]

[74]

[75]

B E g

& S
Y] E 9] 1 (Core Network)©] ™, Z| Z1- 714 2 A 71 L v A A 7F A H] 25 x| 918 4=
Atk 71E8] o]F T4 A 2F(E, 2 At 3= 3 At o]F T4 Al =Eel A=
S48 913 CS(Circuit-Switched) &t o] B & $] 31 PS(Packet-Switched) ] 2 7} 2]
THEE AB-HRlE Tl Zo] YIEH A 7so] A=A 1, 3
Alth o] 5 B4l A28l 2] 738}l 3GPP LTE Al 2~ 8lol| A=, CS ¥ PS<]
AB-wuQlEo] shtel 1P mHQl o & vl sl = St 2, 3GPP LTE

Al 22’ ol A =, TP 7 3 ' 2] E] (capability) & 7FA] = ¥hda) vk 7k ed o] 1p
71Hke] 7] X =4 & £ 9], eNodeB(evolved Node B)), EPC, of & & A o] A

T el & Eof, IMS(IP Multimedia Subsystem))2 E-3fo] A= 5= Q). =,
EPC= ©-tl-YHend-to-end) IP A H] 2 F-& o] B =2 ¢l F- 0]t}

EPCi= Tt A e 455 X33 4= o, &= 1A= 2L FollA] Aol
&l &5l+=, SGW(Serving Gateway), PDN GW(Packet Data Network Gateway),
MME(Mobility Management Entity), SGSN(Serving GPRS(General Packet Radio
Service) Supporting Node), ePDG(enhanced Packet Data Gateway)E 5 A] §FC},

SGW(E= S-GW)i= F4 4 U ESI A (RAN)9 0] U EL] A Aol €]

WA o B A F2slaL, eNodeBSF PDN GW Aol 9] HlolE A2 E f4]ah+=
758 o 840t} gk, whito] eNodeBeoll 2] 3l 4] A W (serving) ¥ &= 4§ 9 o]
AA ol FslE A5, SGW 22 o5 BA E I E(anchor point)2] & &S
Stt}, =, E-UTRAN (3GPP 2 #] -8 o] 2 of| A A 2] ¥] = Evolved-UMTS(Universal
Mobile Telecommunications System) Terrestrial Radio Access Network) U] ol 4 2]

ol FAE AWM SGWE Fal A Z Eo| eF - E 5 Ut =3 SGWE= o &
3GPP U E9] 1 (3GPP H 2] =-8 F ol A & ¥ 1= RAN, | & &£°], UTRAN L=
GERAN(GSM(Global System for Mobile Communication)/EDGE(Enhanced Data
rates for Global Evolution) Radio Access Network)2}2] o] 548 ¢ g < A
EAERA /) 5E FE ek,

PDN GW(*E= P-GW)E= F| 7L Hlo|B] VI E T E 33t tolH Qe # o] 29
& 5 4 (termination point)°l] 3 & &TE PDN GW 8 3 {8 57 (policy
enforcement features), | % 2 ¥ & (packet filtering), 255 #| ! (charging support)
S& A4 S ) T3, 3GPP U E 9 1.9} H]-3GPP I E S AL (o 2 B9,
I-WLAN(Interworking Wireless Local Area Network) 2} -2 21 2] & %] ¢k =
Y| E 9] =, CDMA(Code Division Multiple Access) Y| E £ A1 WiMax$} -2
N H = W EN )] o BA el 2 915 YA EANE 4TS 5 qlek,

E 19 HESY A T2 oA A= SGWS PDN GW7F E 9] Alo| Efo| 2
T = 2 et ARE, 5 7 9] Ale| E o] 7F dd Aol ESf o] 44
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[76]

[77]

[78]

[79]

[80]

+ 4 (Single Gateway Configuration Option)°l] W} 7-& 2 425 )t}
MME<+, UES] U EL A AZ ) tfgh A~ HES A 2o &,
E | 7 (tracking), ¥ ©] * (paging), =™ (roaming) ¥ M= H & X| ¥ 3}7] ¢t
ANady LA 7|5 ES FsHE 240tk MMEE 7 A 2 Al A #hel ol
A E Alo] HH(control plane) 7155 & Ao gt} MME= -2 eNodeBE &
2]8k5L, THE 2G/3G v E 9] Aol ti et A= B B 918 F o] Ao Eg o] <]
AElg gk Al 29 S skt gk MMET E.QF ¥4 (Security Procedures),
o)-W| E9 A M4 @& © (Terminal-to-network Session Handling), F-& Y&
A X124 ¥e](Idle Terminal Location Management) & 2] 7|52 538 gt}
SGSN<& tHE 3GPP Ul E 9] =1(el & 5°], GPRS Y E 9] =)ol th gk AF-&#}2
ol-s4d ¥e] X <l<F(authentication)? & 5= 37l o] & A& gt}
ePDG= 21 2] ¥ A] k3= ¥]-3GPP Y| E$] (o] & &1, LWLAN, WiFi
gk~ FH(hotspot) -&)°ll T gF B === A o] 3hS §hr}
% 18 ghxste] Ak vlel ol 1p A S ] El & 7hA) = v, 3GPP
M| 2= B2 H]-3GPP M A 2~ 7|Hk o 2 & EPC W] 9] T} %3k @ A58 7650
A 2K, 2.3 9l o] El (operator)) 7} A & 3F= IP A H] 22 Y E L] A (A & 59,
IMS)ol| 1A 2~8F 5= 1t
S E oA = v g d s ZREE(HE £01, S1-U, SI-MME §)&
A8k 3GPP A 22 Bl o A = E-UTRAN % EPC 2] /0] &t 7] 5 7l #l| (functional
entity) 50l EAsH=2 /M9 7 5& Adsh= M A D5 dHH s
¥ Q) E(reference point)B}il o] te}, thg-o] 3 1S = 19 BAH HHHAA~
FRNEE Qs Zlolth & 19 A& Lok HEL A F-Z0l upe} op&Fst

LI
Ao s EAE S| £ 5 Yk,
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[81] [3E1]
1] A

1-MME E-UTRAN2t MME Zte| ®o Zalgl Z2EZo ofst Ess ZQlE
{Reference point for the control plane protocol between E-UTRAN .and MME)
HEQU B0 eNB 7H 2 A3 U vlol2] B AFBX Bael ElY o] et

S1.U E-UTRANS} SGW 712| 2o A Z QI (Reference point between E-UTRAN and
Serving GW for the per bearer. user plane tunnelling and inter eNodeB path
switching during handover)
Fridle) S/EE 283t JEOA 3GPP UM~ HEHNI 28 o|5HY ot
Al 9 Holg| Hy ussg 23t MMERF SGSN 2te| HE3A~ ZQIE,
O gHEH2A ZQEE PLMN-Lf == PLMN-ZHOE S0, PLMN-Zt 8HE 2 H 2|

S3 A2 AMZ2E 4 9l8) (It enables user -and bearer information exchange for

inter 3GPP access network mobility -in idle and/or active state. This reference
point can be used intra-PLMN or inter-PLMN (e.g. in the case of Inter-PLMN
HOY)

{(GPRS 0{2t SGWe| 3GPP ¥# 7|s Zte| #td Ao % o[5d A2 HS
of= SGWer SGSN Zhe| afma A ZRIE. ol AE E{E0| = HEX Hed,
sS4 ALEA E22 g2 8 MSeHIt provides related control and mobility support
between ‘GPRS Core .and the 3GPP Anchor function of Serving GW. In addition, if
Direct Tunnel is not established, it provides the .user plane tunnelling:)

SGWer PDN GW Zte| ArgAt Z2i2l E|lde & Eld 2El8 MSotes elhH
A~ EQIE, ot O|SHCE 218, D8l g94k= PON HZEHE F8A s6W
7b g RIKSHR| 52 PDN GWRE| HZEO0| "adt L, SGW MEIXIE ¢l
S5 A A2 E(It provides user plane tunnelling and tunnel management between
Serving GW and PDN GW. It is used for Serving GW relocation due to UE

mobility and if the Serving GW needs to. connect to a non-collocated PDN GW

for the required PDN connectivity.)

Si1 MMES} SGW Zto| S~ EQIE

PDN GW2t PDN -Zt2| Zm 3~ ZEQIE. PDNE, QUEClE 8 28 & A
5 PDNO|ZLL 02 Sof, IMS Mu|~o| H22 9fet 2m2|0lE-Lf PN <
UEg. O YulH~ ZPIEE 3GPP AMA2| Giof #Eetdt is the reference

SGi point between the PDN GW and the packet data network. Packet data network

<

may be an operator external public or private packet data network or an intra

operator packet data network, e.g. for provision of IMS services. This reference

point cofresponds to Gi for 3GPP accesses.)

[82] Tolo) EAE dH A FQE Fo)| A §2a E S2b3= B]-3GPP ¢ E] #] o] 20
&l F3te}. S2ai= 41 ¥ 3= H]-3GPP 4|2~ 2 PDN GW z+e] ¥ Ao &
ol 54 XS ALE A HH ol A FEh=E W T A EQEo|t) S2biE ePDG 2
PDN GW %+9] #&H Alo] L o] 54 A QU& A8 HH o A g3t gl
¥ Eo|t},

[83] % 2% YA QI E-UTRANZ EPCE] o} 7| Bl X & e o Al L2o| T,

[84] S A H}e} 749], eNodeBi= RRC(Radio Resource Control) $1°2 o] 4] 5} 1] of
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N Fe Al Edlo] 2of el-t-H, #o]d WA X o] ~AET

BREANAH AYBCH) 2Aled ¥ A5, dda 2 oew A

Y& UE A 54 &, eNodeBe] Z4& 913 A4 2 A&, 74 #ofe

o], A 3] 7} A o] (radio admission control), ~28] 31 14 o] & 5

75& 73S 5 vk EPC Woll M= # o) ¥4, LTE_IDLE 73 H ¥k, A8}
o

—

HHo] ot5 3} SAE Hlo]&] Alo], NAS Al-1dH o] ot5 3 2 A4 HE
75S 3 4

[85] 5238 Wi 7] X5 Abo] o] Alof el A o] Fad 1 o] 2
3 2 & Z(Radio Interface Protocol)2] :rL E YEeld oA olar, & 4= vk

71 A 55 Abol o] ALg-af o A o] A Qe H|o] A~ X2 EFH] 25 Ve
of| Al o] T},
[86] A7) A Qg Ho) A LR EF O 3GPP FAH &Y AL JHlo & sl

A7 FA QI A o)A T2 EZLS 3 A 0 2 &) A 5(Physical Layer),

] o] ] & =1 A] 5 (Data Link Layer) 2 Y| E 9] 4] 5 (Network Layer) 2. =

o) o] A, 5249 0 2= ol e 4B A% & 513 A4 W (User Planc)}
A o] 21 & (Signaling) X122 91 g Al o133 A (Control Plane) 2. = 7% T,

[87] A7 L2 ES A ? =58 24 /\] 2~ El o] /\1 15| g] ol#] %l 7| |k /\] »~El 7}
% %] -(Open System Interconnection; OSI) 7| = 5.2 o] 519 371 Al 5&
vhg o 2 L1 (AI1AS), L2 (AI2A12), L3ABAISHE 734 5 A

881 olstol A, 471 5 30 mAIE Ao} ] FATEER 0] A
AVEA Bl Ao A R ET ] 7 AZS A Er)

[89] A1 AZel 28 A%-& &7 A € (Physical Channel)S ©]-& 3}

A B %4 1] 2~ (Information Transfer Service)E A| & 3tt}. 7] B8] A5
Aol 91 = wl A £ 4] o] (Medium Access Control) Al 53+ A4 A d (Transport
Channel)y& &3l 1A% o] glom, 7] As 2 d-& &l vl A5 ESA o A5 =

Y AF Atol 9] HolEl7F AdE . :l‘j/]ﬂ, ME O By A Akl =
SASH L5 B AT Alol= L& =& dole 7 AgH )

[90] & 2] 2] 9 (Physical Channel) 4| Zja{ o A=l 7o BTG
FapEgol iz o el e A B Al 2] o (Sub-carrier) & A | TE o 714,
el A B 3 g Q1 (Sub-frame)-> Al {F F Aol B2 A E (Symbol)E 3 H4+9]
MBI ER AR sty B S B Al E %(Resource
Block)E = 7/ ¥, atv} o] AL E5S 59 4 &5 (Symbol) &3 H 2
AreFeo]EzZ A4 ) dlo) B 7 A5 ¥ = T A1 Q] TTI(Transmission
Time Interval):= 170 9] A B 3Z @ ol & F3}+= 1ms<] ).

[91] A7 S5 S 2 AT S = Al'd &2 3GPP LTEC]
=, dlo| ¥ A € 91 PDSCH(Physical Downlink Shared Channel) <}
PUSCH(Physical Uplink Shared Channel) 2 #] o] 2l € Q1 PDCCH(Physical Downlink
Control Channel), PCFICH(Physical Control Format Indicator Channel),

A}
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[92]
[93]

[94]

[95]

[96]

[97]

[98]

PHICH(Physical Hybrid-ARQ Indicator Channel) ¥ PUCCH(Physical Uplink Control
ChanneD) 2 Y= <+ 3

A2A S0l = o 8] 74A] AlFo] EA) gt}

WA A 2A 52 v A5 E 4 o] (Medium Access Control; MAC) Al &2 1} %3}
+=2] A9 (Logical Channel)& t}F3 252 ol v A 7] = & 31
o] =gAg g shue] AEAdel v A 7= =8 Ald th<3t
(Multiplexing)9] & &2 =38t} MAC A%< 49 A15< RLC AlE 3=
=9 A (Logical Channel)Z 12 ¥ o] 1o, =g]Ald- /] AFH =
A B.e] F5rol whe} A o] 3 H (Control Plane)2] A H.& A 43}=

A o] Al d (Control Channel) 3} AF-8-AF3H *H (User Plane) 2] 4 H.& A 438}

E |9 A I (Traffic Channel) & ¢ o},

A2 A 52l F4% A Ao (Radio Link Control; RLC) Al &< A AT 225 H
T41%E Hl o] B] & 23 (Segmentation) ' 172 (Concatenation) ko] 3}9] A 5+ 0]
T o =2 HolH & dAFslr] o AR vl AV E 245t
Ag gt}

A2 A 5-2] 7l b o] E] 425 (Packet Data Convergence Protocol; PDCP) 7%
IPv4r}t 1Pv6 S} -2 IP 971 HFAl o] T Fo] 212 T 3ol A A& 4 o=
A7) flste] A Ao ®E A7 7 A5l B 83 Ao HE Tal Q& 1P
71 3] Abo] 2 E F o] 52 F 6 3 (Header Compression) 7| 5= 5~8) gt}
3 LTE Al 2281 A1 3= PDCP Al 0] R.Qk (Security) 715 5% el 3=, o] &=
Al 341o] Hl o] ¥] & W] 8= 9k 3} (Ciphering) @} Al 3212 ©lo) ¥ £2H&
W) 5= 24 B3 (Integrity protection) 2 -4 ¥ T},

A3 A2 7H Aol ¢ %] gt T4 2} Al o] (Radio Resource Control; ©] 3}
RRCE} 2F3] 8h A 52 Ao} g Hel| A 7k g o] ¥ v, -4 2 HE2K(Radio Bearer;
RBZ} oA shE 9 "ézé (Configuration), Al 4 A (Re-configuration) 2
&l Al (Release) 2} T H o] =] A, A% 2d R &2 L= Ao E
g gt} o), RBi= ©Hdz} E-UTRANZES] dlo]E] eS¢l &) Al2A] 5l
ol af A T E = AH| =E o] gt

J7] @de] RRCE} 74172 RRCA T Akol ol RRC ¢4°2 (RRC connection)©]

,EEL}

NS A5, - RRCHA 24 Ell (Connected Mode)oll ) 7] ¥ a1, 18 #] 53t
71 9- RRCH3F ¥ =(Idle Mode)ell A Elt}.
o] 3} vhiZre] RRC “J B} (RRC state)2} RRC ¢1°4 W of) o &l A gt} RRC

A e & whk o] RRC7F E-UTRANS] RRC 2} +=2] 4] 174 (logical connection)©|
o] =7 ol d7HE web, A H o] 9l= 4 -9-+= RRC_CONNECTED

Al el (state), 1A E o] A A] & H-$-3= RRC_IDLE A} Efgh a1 -2,
RRC_CONNECTED g B 2] ©@h& RRC ¢4 o] &A4]5}17] wj+t-oll E-UTRAN-S
g ko] EAE A oA mhotst 4= 9 o H4 upebA Sds gupH o=
A o] 3t 5= 91T}, §EA o] RRC_IDLE A e o] vha-& E-UTRAN©] whidhe] &4 &
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[99]

[100]

[101]
[102]

[103]

[104]

otk 2= glow, Al B} vl & 2] @9 9] TA(Tracking Area) T =
4ol ¥l gk} =, RRC_IDLE e o] w2 Ao n]sfo] & Ao whe] =
G o] EA o Rk gpotu ), 4] o]} Hl o] B 9 - T4k o] EsF Al
H) 2~ 5 w7] 9l &A= &l ©hibo] RRC_CONNECTED “3Ef 2 3o sfof of
5o}, ZF TAT TAI(Tracking area identity)S 58l -+ Tf. W2 Al o A

I+ (broadcasting) ] = 74 2.1 TAC(Tracking area code)& -8l TAIE T4 T

Pﬁx}ﬂ wol A& W e S, dEe
gl Aol Al RRC A4S a1, 4 o] vhde] =
RRC_IDLE 7 Eff ol W&t} RRC_IDLE /g Efj 9] 2=
AL (AR B S, A2~ 8 4 B (System information) W 3 0] % A4 B & Ay Bo}
o] & Al FN3 2(Camp on)$tT}al H} RRC_IDLE A Hl o] W& A @&
RRC AZ4& ¢& FQ79)& v H] 24 RRC 912 37 (RRC connection
procedure)2 &3l E-UTRAN®] RRC %} RRC A A& 951 RRC_CONNECTED
AFE] &2 H o] gt} RRC_IDLE A Efol] 1 @to] RRC 1A S WS Hart s

A4 o2l 77k el 65 o) A8 ASl F 5 Ak, dlole] g A
ol e FTIL, oh W E-UTRANC 2 E] o0 9 WA A & 32313 745
ool e S MAA A% 52 F 9

AF7] RRC Al 9ol Y x| 8)+= NAS(Non—Access Stratum) Al &<
12 2] (Session Management) 2} ©]-54d 2] (Mobility Management)s 2| 7]%5S
T3y gy,
ofefi= &= 30 A NAS A5l thao] A8 Adrd gt
NAS A 50l 4:8}= eSM (evolved Session Management)<> Default Bearer ¥+2],
Dedicated Bearer ¥ ] 9} & 75 Fdste], 4ol Yo RN E PSHH| A
o] &35}7] ¢ &t Ao & Tt} Default Bearer A1 5-7 Packet Data
Network(PDN)el| & % 4 3 Alo] Wof] &5 v o 2 B S Whi=t]=
E% 2 7 ol u], Y ES A= o] Hol B AMH| A5 AMEE 5 =5
whbo] AL 7hHs g IP A5 Tk, EEE default bearer®] QoSE & E 8l F L
LTECN A= A A HolH &7A1S g 54 958 B8+
GBR(Guaranteed bit rate) QoS 5742 7}A| = bearer®} t & %2] B4 glo] Best
effort QoS 54 & 7} %] := Non-GBR bearer?] -+ &5 |1 $+t}. Default bearer2]
74-9- Non-GBR bearerE & W=t} Dedicated bearer®] 7 $-°l = GBRHE+
Non-GBR 2] QoSEA & 7}4] = bearerE & 22 <= At}
| E 9] Aol A @hike] 7] 313t bearerE EPS(evolved packet service) bearer} il
221, EPS bearerE &3 & 1] HES A= 5ol IDE &95HA Hit o] &
EPS Bearer ID2}31 -2t} 5}1} 2] EPS beareri= MBR(maximum bit rate)
£ +=/712] 31 GBR(guaranteed bit rate)2] QoS 541 -& 7}xIt},
= 5= 3GPPLTEY A W@y A~ 3A4& JeEld 32 o]t}

LTIV
o
>
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[105]

[106]

[107]

[108]

[109]

[110]
[111]

[112]

[113]

W A2 G2 UE7E 714l =73 UL § 715 474 UL T4 &
Sek] 98 ARE-E

UET FE <19 2 (root index)®} PRACH(physical random access channel) 2 %

1 2=(configuration index)E eNodeB =2 -E| =21 ¢k}, 7} At} ZC(Zadoff-Chu)
Al 2ol o &l A o] ¥ 3= 6470 o] - H.(candidate) NF A2 2] gEo] 1o,
FE QA= ko] e4rl o 1 Y A2 2 HES A 9§
w4 QlE ot}

A NAl| A L]l B o] AE2 2 Avpr} 54 AIZF 2 Fahas 2kl o
AT PRACH A4 18 2~ Ay A~ Ll B o] HFo] 7hsdk 574
AMBzy g e Qe EZ XA ko)

UE:= 9Jol2 Aes iﬂj?j MM~ TP E % eNodeBE %43t} UE:=
64709 T H. W] A 2~ HE 5 stE e gttt 1931, PRACH A4
Qg 2of) o] 3 G = = 7\1 | ]% Ad L“;} UET = A8d iy A
S PES AEE A B ol

/ﬁﬂ@@ﬁﬂigﬂw%€$LLd%®&j@Hwﬂ*%ﬂmMWl
access response, RAR)S UEZ H.lit), Yy A~ g2 2vh A 2 A&

H %] UE+= RA-RNTI(random access-RNTI) %= v}~ 7] ¥l PDCCHE 4 &3t}
UE+= A% % PDCCHell ¢]3)] %] A] %] 3= PDSCH 2. & MAC(Medium Access
Control) PDU(Protocol Data Unit) W] W A2 G&-& =218t

L 62 T2 LA J(RRC) AlF oA e A2 7798 e

5 60l A vk} o] RRC 912 of 3ol whe} RRC Bl 7F HHEFH 9iv 7]
RRC 3Bl & UEQ] RRC A% 2] A E]E](entity)7} eNodeB2] RRC A5 2] Al E]E] 2}
=] 4 ¢4 (logical connection)©] ¥ o] =71 ol 7S wahy, A A E o] 9=
719-= RRC A2 “JEll(connected state)2} 31 5}a1, 1A H o] QA F-2 HEH =
RRC 73 X =(idle state)e} il S},

271 A A} e (Connected state)2] UE= RRC 912 (connection)©| <= 4] &} 7]

o] <#ol] E-UTRAN-S 8l d whdo] &R E A vl A gpobdt 4= gl o, upefA
UEE a4 0 & Aojst 4= . vhH o] §-F .= (idle state)2] UEi= eNodeB7}
gotd = glow, A Bo t] & A9 @9l Eg 7] A 9 (Tracking Area)
%%iﬂ“mﬂhﬂMMMbﬂﬂﬂﬁﬂ“WﬂEﬂﬂﬂ@GmM@Amm%
A= 3t olt) =, 7-F T E(idle state) UET= & X9 @ 2 S o] 27k
gpotE | S ot} Hlo| B of & B9 o] EF Al A B A5 W] faf A=
ke A4 el (connected state) = 3 o) & of 3t}

AFEA7FUES] A& W A5 & 1, 7] UEs= WA 2 de ds gEas &
e Ao A FF I (idle state)ol] HFE0} A7) F-F EZ(idle state)ol] &=
SA® UEE= RRC 128 92 d a7t 9lE& v v 24 RRC 92 #74(RRC
connection procedure)S 5-3f eNodeB2] RRC 753} RRC 128 @il RRC 912
A} Ell (connected state) & % o] 3Hr}

roi' hal

|

E
["_|_4
o]-)
r (]
g
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[114]

[115]

[116]

[117]

[118]

[119]
[120]

[121]

[122]

[123]

A7 7 EEddle state)oll 1 UE7FRRC 2SS Hart s A=
ol 7k 7F =), o & Eof AFEAFY] F3) A5 B e HolH A 5ol
I a5t AL, of Y EUTRANC 2 7E 3 o] WA A & 5418 45 o] 9
gt 5 HA A AF 55 & Aok

% T Z(idle state)2] UE7} 7] eNodeB2} RRC 14 -& @7] {8l A= 7] gt

}9} Fo] RRC 12 3} (RRC connection procedure)-S- % 8 5l oF ¢t} RRC 12
14 -& =17, UE7} eNodeBZ RRC 912 27 (RRC connection request) H| A] 4]
Z%35h= 34, eNodeB7F UEZ RRC 12 A4 (RRC connection setup) | A| %] &
A %-8hi= 37, Z12] 32 UE7} eNodeB® RRC 12 A4 2+& (RRC connection
setup complete) WA A| & HAE b= HA = 28t} o] & -2 Ao thafj A =

6= Fxsto] Bt gAlstA A shd vk g

1) % F.=(dle state)2] UET B3} Al %=, Hlo]H A% Al L%, == eNodeB 2]

o] el thet S 59 o] = RRC A4S iz} 3 -5, WA 7] UE=
RRC 12 2 % (RRC connection request) W A| X| & eNodeB=Z 7 % 3HT},

2) 7] UEEFH RRC 12 873 v A& A8, 7] eNBi= 541 Akl o]
FHe 7 §olli= 47 UEQ] RRC A2 23S s=ea)
12 9 A (RRC connection setup) H|A| X & 737] UEZ

3) 471 UE7} 2 7] RRC A4 474 WA X & F41 5}
A4 44 25 (RRC connection setup complete) M A] %

RRC 924 AA WA A& A3 4d oz HEshd, v 24 47| UE= eNodeB
RRC 128 97 ¥ 31 RRC 12 == Ho|dit},

ProSe (Proximity Service)

ProseA ] 2= & 2] 4 0 =2 25 gk AX] Aol o] v a7 g] 2 A4S A5 4<%
AU A A = VA S T AU Al = A 39 HA & g
AF Aol Aol 7hs g A v 2E o v] g,

%= 72 EPSO| A 5 UE7}F B-A16k= 7] 8% Q1 74 2 (default data path)% EAE A
ATt o] A g 71 A1 A &= ALF AT &G 8EE 71 4] 1 (eNodeB) R core
network(Z;, EPC)S- A Xt} B e ol A= o] 3t A ZE QI X g A E 8 ]

t] o] B “d Z(infrastructure data path) (\t EPC path)2}al F2 7] 2 o), 3
olelgt Az A EHA tolH HRE Fek TAS AT G AEZ A FAlolghal
FE27]E g

%= 82 Prose®l] 7]1HFSE 5 UE 9] A3 2= 541 7 2 (direct mode data path) &
HolFu} o] 3 A R = ZA] AR = ALY A7 &% 8= eNodeB 2 core
network (55, EPC)-S A XA & +=1}. &= 8(a)i= UE-13} UE-27} 242} ¢t} &
eNodeBoll 783 2 (camp-on) 3}aL QO HA 23] B FAl AR E 53
tlolH & Fa W= A5-5, & 8(b)+= 5 Y §F eNodeBol] 71 - 5}aL Q)&= F
UE7F A3 B2 S A28 Fd& HolHE il &= 495 A skar sl

-

5= 93= Prose®l| 7188 5 UE 79| eNodeBE A *]:= 521 7d Z(locally-routed

Ly 3

lr

O

I3
olo
ofl
2
>,
A
ro,
=
=
@]
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[124]

[125]

[126]

[127]

[128]

[129]

[130]

data path)Z H.o] =1}, o] 2] 3 eNodeBE 7 X i= 54 A2 &= AR A7 &9 351
core network (5, EPC)-& 7 X x| &+=1}.

FH 3GPP Release 1391 4] = backhaul (5, core network) 3} 2] ¢1°4 o]

#li=/3% ] %] E-UTRAN % backhaul 9] 17 o] A §H4 <1 E-UTRAN®] 4] 2]
o5& MH| =5 AlFatr] YE EFHE 2E Y Foll vt (3GPP SP-140714)
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Communications FAsto 24 Y ELAZ 2 A4 Mu|AE £ 8= A4S
A1 S Ao g, B} A g 8- TR 23.71390 28 2= 4= 9}

A S10019) A1, UE-to-Network Relay+= %71 E-UTRAN o ¥} %] 2}4] /i =
Ho] & 913 PDN 12 ~H-& 53 g}, IPv6 casell A, & &l o] = prefix
delegation function 2. =2 -] IPv6 prefix& & =1},

&7 S1002¢014, 2] 2 E UEE= B9 A Y278 2] L= R 9 B U278 &
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SFE et}

%= 11 Pre-established MBMS o] 2] 9] AL-&-& AR &l7] 918 Lot} =
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TMGI announcementE H 2 =7l ~ E(S1305)%Hc}. ©] 5= Direct Discovery
message S 5-3) o] F0] A 4= It} o= UHEA © 2 TMGI_Monitoring_Refresh
Timer B.t}= 2Fa1, 74 715 $H(configurable) RE 5271 2 HHg 2 4= 91T}, TMGI
e o] Aulg et Ao FAol A-8E 4= qloh

o] 7] A, TMGI= 9H41 @A o A MBMS A 8] 2= ] 2~ M o] 7] 23}
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8 7 6 5 4 3 2 1

Temporary Mobile Group Identity IEI Octet 1
Length of Temporary Mobile Identity contents Octet 2
Octet 3
MBMS Service ID Octet 4
Octet 5

MCC digit 2 MCC digit 1 Octet 6%

MNC digit 3 MCC digit 3 Octet 7*

MNC digit 2 MNC digit 1 Octet 8*

[513]
Group
Remote ProSe UE-to-NW| | Network Communication
UE Relay Application

$1301-—— The UE has successfully discovered the relay and the Application has provided MBMS service description
h containing a TMGI to the UE so it can listen to related broadcast if available in the cell.

TMGI Monitoring Request
S1302—_ b (MBMS service description)

TMGI Monitoring Response
(Prose Layer-2 Group ID _traffic,

Q1303 —-IMGI Monitoring Refresh Timer)

‘ TIMGI is detected |/\/81304

$1305-~_ 1 TMGI Announcement (TMGI)

81306\4% The UE receives the the broadcast content and may release unicast distribution leg |
\ | l |

31307% The Prose relay stops broadcasting TMGI availability and the UE may request an unicast distribution leg |
\ |

SISOSJ{ The UE stops receiving the broadcast content |
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