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(57) Abstract: One embodiment of'the present invention relates to a method
for performing location registration by a remote user equipment (UE) in a
wireless communication system, the method comprising the steps of’ trans-
mitting a direct communication request message to a relay UE; receiving,
from the relay UE, a direct communication response message including lo-
cation registration period information and location registration performing
time information, in response to the direct communication request mes-
sage; and when the location registration performing time information ex-
pires, transmitting a first TAU request message to an MME, wherein the
location registration period information is applied after the application of
the location registration performing time information.
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- UMTS(Universal Mobile Telecommunications System): 3GPP¢l| 2] 3} 4] 7] -4
GSM(Global System for Mobile Communication) 7] §+2] 3 A t (Generation) ©]-&
Al 7%

- EPS(Evolved Packet System): IP(Internet Protocol) 7] ¥F2] PS(packet switched)
0] Y| E ¢ =2 EPC(Evolved Packet Core) 2} LTE/UTRAN 52| oA 2~
HEYAZ A" YEY A A28, UMTS7F 2 315 el o] Y E 9 Aot

- NodeB: GERAN/UTRAN®] 71 #] 57, £ ] of] A2 ahm] 7 2] A= vl T =
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- eNodeB: E-UTRANS] 7] A] =, £-2]ol] A X3 AW 2] #| = v 22 Al (macro
cell) T Z.o|t}.
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Equipment), MS(Mobile Station) 52 8012 A2 =5 v}, iE8H UETE
= E & F 0%, PDA(Personal Digital Assistant), 227 E & HE|u|t]o] 7] 7] 53}
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2~ =12 d (screening) 2 B E &, 2} d]o] ¥ F FH(charging data collection) 7] 5
52 TS =EPS Y EY A U EY A =,

[49] - SGW(Serving Gateway): ©] 54 8 # (mobility anchor), #| 7! 2}-$-¥ (routing),
F-F(idle) = 37! W3, MME7} UEE d|o| A3t 5 EL| AR = 75
52 TS =EPS Y EY A U EY A =,
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s A st Al FH 75 o =2 d

[51] - PDN(Packet Data Network): 57 A 8] 2E XY dli= A B (| & 59,
MMS(Multimedia Messaging Service) 1 H, WAP(Wireless Application Protocol)
AH S)7F AXF AL = U ES A

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

[53] - RAN(Radio Access Network): 3GPP U] E%] =19 5] NodeB, eNodeB ¥ ©] &%
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o] YEQ AR AAE A3 gt}

[54] - 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 &
TP T 2

[55] - PLMN(Public Land Mobile Network): 7] Q1 &0l A] o] 5541 A 8] A& A &8
Lo 4R VEST ooy HE 5o A= =

[56] - Proximity Service (X=+= ProSe Service J=+= Proximity based Service):
Ze)dom 3 4R Aole] vsAAuel B s 849 AR A4
E A FE FE AFUACNM iz Al 38| 4H F F8 AF A0 Mol
7he gk AH] 2, o) ] AL-8-2} H A tf] o] H (user plane data)= 3GPP ]
HES A& 591, EPO)E A A A @31 2% o] ¥ 4 Z(direct data path) S
%8 marach

[57] EPC(Evolved Packet Core)

[58] %= 12 EPC(Evolved Packet Core)E 3 315}~ EPS(Evolved Packet System)2]



WO 2017/191973 PCT/KR2017/004645

[59]

[60]

[61]

[62]

[63]

NeEFAQl 725 el = = o)t

EPC+= 3GPP 7|59 A5& 43t 7] 9 gk SAE(System Architecture
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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
Al o] F F41 Al2=gle] 1391 3GPP LTE Al =810l 4 &=, CS % PS<]
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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
FRAEZAM 75 #5 v

PDN GW(*E= P-GW)E= F| 7L Hlo|B] VI E T E 33t tolH Qe # o] 29
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AMEE = HES A)ebe] o] g A T E g A EJAE TS T 5 Sl
1 UEYA T2 oA o] A= SGWE PDN GW7H E 9] Ao Ego] &
TAE = 2 YeEbl A T 5 7 o] Aol Ed o) 7L @l Ao E g o] -4
+ 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), #| ©] 7 (paging), =™ (roaming) & W= H 5 A H3st7] ¢
ANady LA 7|5 ES FsHE 240tk MMEE 7 A 2 Al A #hel ol
¥ Ao WA (control plane) 7] ‘&= A o] S} MME= -2 eNodeB & &
8kal, ThE 2G/3G W E 9 0l thgh =0 & 913k Ll o] Alo] Eg o] 9
2 sk A 29" e ekt Bk MMET E.QF 34 (Security Procedures),
- t]-Y| E 9] A Ml A 3= ¥ (Terminal-to-network Session Handling), -7 ©'&
A X124 ¥e](Idle Terminal Location Management) & 2] 7|52 538 gt}
SGSN+ tHE 3GPP U E 9] (e & E°1, GPRS U E ] =)ol th 3 AF-&-2} 2]
o] A #e] E 2l (authentication) ¥} -2 2= 3|7l to|H & A &H st}
ePDG= A1 8] 5] #] ¢4+= H]-3GPP U E 9] Al & E°], L WLAN, WiFi
gk 2= (hotspot) &) °ll g Bt =2 A 9] F3hS g},
518 28k g gt ule) o), 1p A W 2 E] & 7HA] = @&, 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)oll HA| 23 5= 3l
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
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EE

E-UTRAN$} MME 719] Ao &1 2 & ol theh dls i
3 Q1 E(Reference point for the control plane protocol between
E-UTRAN and MME)

S1-U

A= OB Bk eNB (AR 293 D wloje & AR ZelQ)
Bl g ol tf ¢ E-UTRANS} SGW 7H2] &3 T 2~ ¥ Q] E(Reference
point between E-UTRAN and Serving GW for the per bearer user plane

tunnelling and inter eNodeB path switching during handover)

S3

Frir(idle) R/ = 20 3} 4 B ol A 3GPP A 2~ W E 9] =L g1
o]/ ol th ARG 2 Wl 2] A B kS A6k MMES}
SGSN o] g3 2 ERIE. o] # ¥ [ 2 FIE= PLMN-W 3=
PLMN-7H(e] & E¢], PLMN-3F A= 2 W o] 7 9yl A= 5= 9l
(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 HO).)

S4

(GPRS 39} SGW 2] 3GPP 4 # 715 119] & Alo] H o]5A4]
A& AlE 5k SGW S SGSN 3ho] el 2 ERIE, 14

Bl do] = H A Fow, AHEA Q) B E " & Al 2 (It 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.)

S5

SGW<} PDN GW 7keo] Abg4F 2l B E s R EHE 3 &
Agehz A ds IRE G o] g or Qla, gl &%=
PDN 12735 #l8) A SGW7F 7] #1 %] 81#] &> PDN GW = 2|
AZAo] LR -5, SGW A 2] & 9 8l A A& (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.)

S11

MME$} SGW 7+e] #lH A~ EQ1E

SGi

PDN GW ¢} PDN 1Fe] @l A 2~ Q1 E PDN-2, 2 ¥ ¢ o] E] o]
& & 1= AFA PDNo 7 H ol & 501, IMS A H] 9] Al &2 9§
e olH-Y PDNY 4= 9l o] #ll 5 7 2 E 2 E = 3GPP

N M| 2~ 9] Gioll 8l &3}t is the reference point between the PDN GW
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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

corresponds to Gi for 3GPP accesses.)

[71] 51 =AE G2 EQJE Fofl 4 S2a X S2bi= H]-3GPP Q1 E | o] 29
& ettt S2ai= A #] ¥ 1= H]-3GPP 9} A2~ L PDN GW 7+2] e Ajo] 2
ol 54 XS ALE A HH ol A FEh=E W T A EQEo|t) S2biE ePDG 2
PDN GW 7te] & Ao 2 o34 A& ALgAF H ol Al33h= el d X~
¥ Eo|t},

[72] % 2% UREA Q1 E-UTRAN} EPCO] o} 7| €14 & vFERY o A] 52 0] T},
[73] S A% vk} o], eNodeB = RRC(Radio Resource Control) €172 o] &4 8} ¥] o
A ERE A ESo] & o] ebp-1, H|o] 7 WA« 2AEH @ AF,

HEIEAAE AEBCH)S A=Y 2 A5, ¥ R thEd o)A 9
}%% UE® Al &4 &9, eNodeB2| A4S 913+ A 2 A&, F4 o]y
A1 8] 7} A| o] (radio admission control), ~L&] 3L 1A o] FA] Ao} TS ¢+
= 78 5= vk EPC Well A<= ¥l o] % & A}, LTE_IDLE “ ] ¥, A4}
A5 3l SAE Hlo] 2] Alo], NAS Al 1d ¥ o] o3l 9 744 RS
TP 7 A
3 Wi 7] A ARo] o] Ao o A o] FA] Q1E] # o] 2~
E Z(Radio Interface Protocol)2] ?E% e oA o) a1, & 4= vk}
|55 Aol o] ARG-2} el A o] -4 QIEHo] ~ LR EFO] 25 ek
] 5ot
[75] A7) T Qe ol 2 LR EHL 3GPP A &Y 748 Vo & g,
A7 FA QI A o)A T2 EZLS 3 A 0 2 &) A 5(Physical Layer),
t] o] B ¥ =1 7] Z-(Data Link Layer) 2 Y| E 9] =1 7| % (Network Layer) 2. &
o] Fo] X, 422 A 0 7 =t o] Bl H X A 55 9]¢ A8 A3 WA (User Plane) 3}
A o Al 5 (Signaling) A &S ¢ 3 A o] 3 H (Control Plane) 0. 2 - %-H U},
[76] 17] TREE 74] ZEL E/\] }\]/\Eﬂ 01]7‘1 Hg] oqu ;q 7Hu1—63 /\]/\917]-
} % 7] %:(Open System Interconnection; OSI) 7| = 5.2 2] 319 37| Al 52
v o 2 L1 (Al1AS), L2 (A2A415), L3(A3A )R -39 5 2
[77] olslo| A, 7] & 30| EAIH Alo] HHe| FHAZREZT & 4°ﬂ Sl
AR-&A} 3 H o) A 9] !f"d TREZF 7L AFE A e
[78] A1 AFS =8 A5 =2 2 < (Physical Channel)S ©]-8-3}¢]
A B %4 1] 2~ (Information Transfer Service)E A| & 3tt}. 7] B8] A5
Aol 9l = wl A £ 4] o] (Medium Access Control) ﬁ]%ljrt 7<% A D (Transport
Channel)g 53l A2 o, 7] AE ANdS Sl vl A A oA A5 2
AT Abol o] HlolH 7 At 18] al, A2 v A AL, =

N N2
off g off _%
mlo&m

H

[74]

éilk\
> N

i

A}
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A5 FA S Y AF Aol AL Z&) do|g 7 AdE )
[79] =% é( hysical Channel)< A| 7P Joll Q1= o] 7] A B g e)a)
FIE ol Qla= ol 2] ] A B Al C’1(Sub carrier) = 1A H T}, o] 7] A,
shtel *wiﬂl%‘(Sub-frame)% Ak Z Aol B=o] AlE (Symbol)E I} 422

MBI ER FAAET st A BT i’ﬂ - H4=2] 219 L5 (Resource
Block)& = -/ ¥, st} o] A &8 579 A E(Symbol) &3 579
AregoER A ol 7t A E5 = &9 A {EQ] TTI(Transmission
Time Interval)i= 17} 2] A B 3Z ¢ ] of & ﬂﬁ}k‘ Ims©| t}.

[80] 271 NS FAF EYAFel EAEE =2 Y5 3GPP LTEC
w2, glo] g = <l 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),
PHICH(Physical Hybrid-ARQ Indicator Channel) ¥ PUCCH(Physical Uplink Control
ChanneD) 2 Y= <+ 3

[81] A2A) ol 1= o 7 7}7<] A Zo] EA g}

[82] WA A 2A 52 v A5 $ 4 o] (Medium Access Control; MAC) Al &2 Tt} %43
=2 A 9 (Logical Channel)& T3t 252 ol v P A 7] = & sh, gt
o =l Al d S st AFAdol wlBAI7] = =elAd vz}
(Multiplexing)®] & 3H& 423 3t} MAC A5 914159 RLC A5+
=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] 2} & (Control Channel)¥} AF-8-2}38 H (User Plane) 2] 4 H.5 43}
E |9 2 4 (Traffic Channel) 2 Y-t}

[83] A2 Al 2] 4% =4 o] (Radio Link Control; RLC) Al 52 A Al 5 0 2 5 g
2138 gl o] Bl & ¥-&F (Segmentation) 2 9174 (Concatenation) 3} 3}9] 7] 5]
FA o R HolH E A Fslr]el A st =S o)y AV E 24 dh=
A= g

|12 Al5-2] 2} 7] ] o] 8] =% (Packet Data Convergence Protocol; PDCP) A 52
IPv4t} IPv6 S} -2 1P 3| 71 ZFAlof] T & Zo] 2h& A R ibol| M 82 0=
AFatr] Yste] iAo g A7 7 A BE Qg AR E @il = 1P
71 3] Abo] 2 E F o] 52 F 6 3 (Header Compression) 7| 5= 5~8) gt}
E3H LTE A 22§l oll 4l = PDCP A 5-©] H.9F (Security) 7| 5% 43 8F=d], o] &=
A 32F2] "lo] g 7 & WA Sk ¢k % 3} (Ciphering) @} #l| 32}2] d] o] ¥ Z2}E
WA sk 24 B35 (Integrity protection) = -1~ ¥ T,

[85] A3 A2 7H Aol ¢ %] gt T4 2} Al o] (Radio Resource Control; ©] 3}
RRCe} oF3 & Al 5-2 Ao @ Ho| A gk A o ¥, 54 -2-HE2}(Radio Bearer;
RBE} oA shE 9 @7‘3 (Configuration), Al 4 A (Re-configuration) 2
& Al(Release) 2} HH ¥ o] =] AE, A5 AEd E & L= Ao E

ol

2

[84]
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[86]

[87]

[88]

[89]

[90]
[91]

3o}, o) uf], RBI= vh2 3} E-UTRANZFS] tlo| g A& 9] & 24 Zcl
ol &l A& ¥ = AH| 2E o] gt
271 gk o] RRC 9} #4172 RRCA|S Aol o)l RRC 912 (RRC connection)©]
A& A5, G2 RRCA Z 4 H (Connected Mode)oll A ¥ az, 18 %] &3
71 9- RRCH3F ¥ =(Idle Mode)ell A Elt}.
o] &} vhie] RRC AHH] (RRC state) €} RRC <12 HHR ol T & A4 31t} RRC
B & ¢+ 2] RRC7} E-UTRANS] RRC$} =2] 4 12 (logical connection)©|
o] =7t ol 7t E Wb, A ¥ o 9l 4§+ RRC_CONNECTED
J ll (state), A ¥ o] A - % 9= RRC_IDLE A ¥ 2}l -2t}
RRC_CONNECTED g B 2] ©@h& RRC ¢4 o] &A4]5}17] wj+t-oll E-UTRAN-S
' Tde] A5 Al Aol A mpeldt = glom melA TS gupH o
Alojsk 4= 91}, BFA o] RRC_IDLE AHEj & vih& E-UTRAN©] vhido] &4 &
gpotel == glom, A B o & A9 @9 Q] TA(Tracking Area) T =
gl Aol ] gk}, <, RRC_IDLE ZJ e o] thd-& Ao v]ste] & X de| =2
G o] EAj o] gk spoty | S-A] oL} Ho| B of 2 F4t9] o] FE4l
AR) 25 7] Yaj A= s ©io] RRC_CONNECTED 4] 2 o] 3lo]of
ST}, 7+ TAT= TAI(Tracking area identity) S 53l -2 o, -2 Ao A
"<& (broadcasting) %] = 4 2.1 TAC(Tracking area code)E &3l TAIE T &

{t

o
2l

>

ol
ol

A TH

AR 7E ko] 24 18wl A 2
3l Aol A RRC A2S o, 34l wgel] dhbel A
RRC_IDLE /g & ] ¥ &t} RRC_IDLE 3 Ej o
AS (A8l skar, Al 228 A B (System information)H 3 o] A BE Al Er}
o] & Aof 743X 2-(Camp on)dF}al 3t} RRC_IDLE AHEjo] M &8 e vde
RRC AZ4& ¢& FQ79)& v H] 24 RRC 912 37 (RRC connection
procedure)& -3l E-UTRAN<] RRC2} RRC 172 & 951 RRC_CONNECTED
JEl 2 o] gt RRC_IDLE g Ejell 9| wido] RRCAZ S W& vt e
A9 o] 7HATE =, & B AFE AR F3 AL, HolE HE Al
So] d 23t} 7, o}y E-UTRAN S 2 32E o] o] H Al A & 42213 74
olo] thgt & MAIA] HF & & 7 Ut

A}71 RRC Al 9 ol ¥ %] 8}= NAS(Non-Access Stratum) 7] 52
2 2] (Session Management)} ©]-54) ¥+2](Mobility Management) s 2] 7] 5=
T3 g}

ofefi= & 30l A E NAS A5 ol thabo] Al s] A g,

NAS A 50l 4:8}= eSM (evolved Session Management)<> Default Bearer ¥+2],
Dedicated Bearer¥ 2] &} - 7|55 78 3to], ©hido] WO B FE| PSAH| A5
o] &35}7] ¢ &t Ao & Tt} Default Bearer A1 5-7 Packet Data
Network(PDN)°l| & % 5] & 8 Alol] Wol] &4 o] Yo 2Ry o whi=the

oo
)
o
=
e
i)
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[92]

[93]
[94]

[95]

[96]

[97]

[98]

[99]
[100]

[101]

EAE 7HAt o)),  E 9 A= whiEol ‘3] ol MH| A5 ALE S 5 Yl
Wido] AL 753 IP A S T dshY, I3 default bearerd] QOS £ g =
LTEON A= A HlolH 7412 A 54 o9 35 BAF

GBR(Guaranteed bit rate) QoS 5742 7}A| = bearer®} t & %2] B4 glo] Best
effort QoS 54 & 7}F4] = Non-GBR bearer®] F &5 #] ¢ ¢t} Default bearer2]
74§~ Non-GBR bearerE & RF=T}. Dedicated bearer®] 7 $-¢| = GBR¥ET
Non-GBR 2| QoSEA & 714 = bearerE & W2 4~ Q)

Ul E 9] 10 A @itol 7] 343t bearerE EPS(evolved packet service) bearer@) il
2=, EPS bearerE & & 0] Y EQ A= sl o] IDE &9 5 ® ol &
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},

%2 5% 3GPP LTEC A f%] A2~ 34 -& Yebdl 55 5ot

A oAz & UEZE 71 A= 3 UL 5715 @74 UL #4212
Sek] 98 ARE-E

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

91 9] *(configuration index)Z eNodeB 2B =418t} 2} A vt} ZC(Zadoff-Chu)
Al 220l o] &l A o] ] = 647]| 2] $- 1 (candidate) 1 A2~ Tl E0] 9l oy,
FEQIE A= vhitho] 64719 R A E NA| 2~ L]l B A7) g
w4 QlE ot}

WY ANA 2~ ZejdE o] A2 2F vt 54 AIgFH Fab 2p9 o
AT PRACH A4 18 2~ Ay A~ Ll B o] HFo] 7hsdk 574
MBszy i ZegE s =3

UETE do = d8d dg AN~ Zefis % eNodeBi A% g UEs=
64719 TR Wyl AN~ R s F s Aelgic) T18]) 31, PRACH A4
Qg 2o o] &ff &= = Bz dl E—H%LE} UE##HEHE] A N A 2
ZYFES A r sz ok cige

A7 W A A P E-S =A% eNodeB= W Al 2~ -8-%FH(random
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}
UEi= 4<% PDCCHe 2] &l A A] ¥]i= PDSCH 2. & MAC(Medium Access
Control) PDU(Protocol Data Unit) W] #%] M|~ 5 ¢ =213k}

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 7 8] & UE2] RRC A% 2] Sl E] ] (entity) 7} eNodeB 2] RRC A& 2] <lE] FA 9}
=24 174 (logical connection)©] =] A=7} of 75 WahH, AAEH 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},

)71 14 2} el (Connected state) 2] UE= RRC 1 A (connection)©] <= ] &} 7]

N

JA

@

O{N H:l

N mlo
OW o

=

-
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[102]

[103]

[104]

[105]

[106]

[107]

[108]

mitoll E-UTRAN 8l g ehke] S5 A ghjoll A spebel 5= glow, upe}A
UEE a4 0 & Aojst 4= . vhH o] §-F .= (idle state)2] UEi= eNodeB7}
potel = glom, A B o] & A9 @99l EH A A &(Tracking Area)
9 2 A W (Core Network)©] 2] g}, A7) E 7 #] 9 (Tracking Area)-<
Aso] FHdfl oty &, 77 EE=(idle state) UE= 2 A& @9 &= EAf o] 77k
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 &
ﬂﬂmﬂH%QQEQMMmWﬂQE%Q§U]-WLﬁMRmm@ﬂ%ﬁ

JE UE= RRC I AS #& a7t & W v 24 RRC 942 74 (RRC
cmmmmmmwmkfwﬂWM%QRMﬁH%MRC@ﬁOﬂLME@ﬁ
A} Ell (connected state) & % o] 3Hr}

471 % B E(dle state)oll Y UE7FRRC A4S 2 Fart e A9
ol 7k 7F =), o & Eof AFEAFY] F3) A5 B e HolH A 5ol
g 3prhut, oW EUTRAN S B F-E] | o] 7 W A[A] & =418 74 §- o] o]
gk SH° HAA HE T & Uk

% 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 Frxoto] B Al A sk o3 Z

1) F5F F.=(dle state)?] UEs= 53} Al &%=, H|o| B A4 A%, B=5= eNodeB 9]

ool et 3H T o= RRCAAE Bzt & 49, WA 47| UEE
RRC ¢1Z2 2 % (RRC connection request) M A| X] = eNoderﬁ 4—/‘01 st

2) 7] UBEZ KB RRC A2 &7 wIA A & 5= NBi=
T3 A 9ol 47 UEQ RRCAZE 24 & < %‘3 i, S
2 4 4 (RRC connection setup) WA A & 37| UEE &

3) %371 UE7} 7] RRC 44 AA WA A & 5413819,
A4 44 25 (RRC connection setup complete) M A %] &
RRC 178 A WA A & AT o= A5, v 24 4}7] UES= eNodeB
RRC A2 & 97 51 RRC A2 B2 o gtr),

3GPP Release 14°1] 4] 3= non-Public Safety @&l tf 8] A = relay UEE &3]
YESLA AZA MH] A5 P25 51a1AF SA1 A service requirements 213 5l
AT}, o] &} ol relay UEE S3ll WESR A 4 Mu]| A5 i =gddz =
34 © 2 wearable 7| 717} A2 ¥ 31 Ut} o] 9F #& &, WID (REAR: remote
UE access via relay UE)2] objective™= SP-160231 1= 4] ol 7| Al ¥ o] 21t} 3GPP

Ly 3

lr

O

| m
ﬁi
oy
&
£

>

>,
N
c
usl
N
X
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[109]

[110]
[111]
[112]

[113]

SA1#74°] A =¥ REARE 9| & TS 22.278°] A F3}= service requirements ]
u} 2 (S1-161167), 3GPP networke] H# o] UES Ea] Y EY A o4 Hu)| ~ S
k= 2] 2 E UE )34 & identify, address and reach® = 3} o] of &
Al Qbatar glt
244 o & Y| E Q] A7) UE7} reachable 3HA] o] & g sh= i & UE?’-_
T714 2.2 91X &% (TAU: Tracking Area Update) A 25 -3 51 %=
o|t}. UE= & o] &35td e} TAUE 33 5% 2t} o] 2] ¢k TAU
TS 23.4012] 5.3.34 (Tracking Area Update procedures)S 3313}, UE7}
© % TAU (Periodic TAU: P- TAU) T3 =5 317] 9138 MMET Attach
Accept W Al R L TAU Accept WA A o] Elo] 7§E§ ESIA] 7| (T3412 value
W A] T3412 extended value), ]l 7]¥t3}o] UE:= P-TAUE =3 &kt o] of] T &t
AFA| 3 AL TS 24.3019] 5.3.54 58 gt} o] UES Ea YEY A
AA M| 25 W= @) B E UEZF 52 wearable THido] 2l Heo] UEE 2
AAFEES 13 e 5 Q) A EFE S power consumption = A Ol A 7h 4 o] H
power K. Z Fo]= Ao| ug# 3 v}, 2] . E UEC] A relay 7\1 H]| A5 A3 Al
7 Aol Y EY A2 A4 (9] = RRC_Connected mode 2 /5=
ECM_Connected mode 2 /5%=+= connected mode & 2] 2 3H-S 21| a 4= Q1 &)
51755 Fol & slo] upgA et wpebA, ol sl A = He ol oF 25 FAl
AAE 2= 2B E UEY 1A 55 Wil thal 29
BREE
A Ao 1-1
B kg o] o] A A|dof 9]¢t 2] 2 E UET E o] UER A% 32l
= ot} ddlo] UEE MMEZ B 71261 9% 522 93
Elo]lw A B(THE A8 A %l T At o]3= Attach Accept M| A] ], TAU Accept
O]“l‘, g] T E UE:= /\]—7] 217@ EA
= 7] ARMEY]IRZ A 5

)

1 fo
C

> >,
D)

=2

&

ai)

oo )

A
=2

O%
ol
I rlr
O e N 2 K
N
o
=
>

N
i ofn
=

i

o
it
Ay T e

Z

MEZ= A1 TAU 8% A A& dFF oM, 93] &5 A&
EAE}. o & E0], g R E UEE T3 A Foll & T3 A Hell 24 &= T3
| 2 ¥o] UEE 53] MMEZ TAU Aa1& 4~3 &

7] TAU A=}7F o) UBEE 53 TAUY S ¢al= R E WA dog
AN Ao R E31e 4= )k A7) A1 TAU A A 3= A7) Hdlo] UEE

pes)

(ol

>y rdor L B

o> 10
Qo

ol

\

o

e

=)

iu)

S

[

-
v
i
2

1714, 7] A 55 37] ARz 47 9H 55 59 A AR DRE
AR OR B A FID 5 Aok B, AN S5 7] Guiz 4] 9K 55
o) A B A g Foll A8 AY 5 Ak F, A 55 59 A
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[114]

[115]

HAR7F A0 R X85 o TAU 874 WAIA7F AEH &, A 55 57
ARl & TAU Efo| W 7} AL8-4 5= 9l T}, 8] . E UEE 4
HAIA] A 2, A7) A 55 F7] GRo| sk AR RFR F A2 TAU
8 HAAE AET 7 AT AA o5 738 A A RE o]
AAE A2 s g 7hR] A3l g A Y 4 A o9 FE A9, E R E
UEE YA 55 58 Al ARl ubeh TAU A5 =33t o2 4], ¥ o] UEY
TAU dxbe} &4 A% 571 & Bt o Aot 7o, 2] B E UES TAU 417}
g o] UES TAU A zate} Aol st AlZt el A el eltid, Hdlo] URE 8| RE
UE9] TAU A A& 93l RRC IDLE F.E )| A RRC connected A} B} & 7 3k3jof &
A7t 53] gl E UEY 71 B2 4§, €8] UEE 2] ¥.E UEY TAU
u) o] X <44 © & RRC IDLE X.=°f| 4] RRC connected A} B} & A 3}af of &} a1,
o= Hllo] UEY] WiE 8] & ¥ 59 SHoA v &g 4 o]t} wpehA, 7]
T30l ofdl] o] gt vl A a8 S A AT 7 ATk Boh A8, Y] TS B,
] 2. E UE7} & @ ©] UE®} synchronize ¥ X] &2 JE| 2 U E 9] Hol P-TAUE
T 3tel] e} RRC IDLE F.=of) 9l+= Hdlo] UE7} 8] = E UES] A 19
H Al X & Y| E 9] 9 H43}a2 4 RRC connected = 1 3+8}+= 71 & WA & 4=
ATk o= "l o] UE7}relay A H| =5 Al g8t ¢ RE UE7F U d o5 1
971 ] Atk =, dd o] UEE AH4lo] P-TAUE 7385171 93l RRC IDLE
.= o] 4 RRC connected 7} & v 2] . E UEL P-TAUE 8l slo 22 i 3k
RRC connected = 2] #3H-& Hkx| &k 4= gl

71 A TF A3 AIE A B AT A QD A TE (o], xxxxtd H/HEE xx ¥
T xxY W/ xx A 2/EE xxd) A 5 Q3 AT A Q1 A ZE (o], xx A
YD 5 glth A7) R 2l dlo] UEZF th&H ol MMEE TAUE 423 & of

U A Es 2N Bl AR A 5 0 AR 55 57
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[116]

[117]

[118]

[119]

[120]

[121]

°|& PTAU 77| 2 dgste] & 21& 4% 3 ek 7] 7] ghe 12 ghow
T3 T2 ghell 7Iwkske] A7, TAU Request w Al K] o] EFHAIZ 5= 9Tt
2] X E UE7} ¥ d|o] UEE &3 MMER TAUE $-3 8= 49, 2] . E UE=

N3 2 38 ARE MMEERH 543 5= vk 15 2 3d Z R A IMS

g Zol A A Fe-& A A8k 45, 8l = E UETE RAT(Radm Access
Technology) ¥ 73 & 53 3} ¥, CS(Circuit Switched) RATO A {1+ & 3 &

T ATt o]l g A g A2 A Al o 204 & 0}7]?-—&5}

Ay<4z3l A e ZHylo] UES &l 5E.E UEZF A& o] A 4 A4S =35t
7d5-oll gk Aolt}, gref, Heo] UEZF |7 relay A H| 2~ Alg 52 2|2 E
UE7} 9h+= 75, @dlo] UE= T1 Bof 2h& gk = T13 5 A g 4f =+ T
B} & gloll sl dstE 7] (0] & T8kl 3HAh & 2l B.E UEA Al Al &3 5=
Atk M EE UEE T2 5712 (1= T2 AR5 A48 5, elo| =27} 7tz
3t 1= Elolw=T27} Bt& &17] 7o) Do) UEE E-8l MMER TAU 425
G834 qlot. o] o] ¥ F.E UE= 47| TAU @27t Hdlo] UEE 5%
TAUS & &el&= BARE WA A Q5 = ghA A o2 ¥eket &= it} gl
2| 2 E UET MME° Al 71 41%1 A A| ¢5-& T8 o AL&ste= F7]40
Ao REMN o] & P-TAU F7| 2 A5t & A 84S 5 Aot 471
F71458 T2 3k o & 3= T2 ghell 7]¥kate] A4 TAU Request | A] ] o

A 5= 2
o] UE7F MMER F7]14 <1 91A] 55 Al, MMEZ} o] & # o] UE®] o g
TAU A 2}7} ¢+ 5 ¥ F-9l I= signaling connectione Al & 74|38l & A2 2% }7]
13 & o] UE Active flagE A A3t A5 5 ot o)== A4l o] relay
AB) 28 A F8hE 8l X E UEZ7F MMEE TAU A2 =864 9w o]
UE7} RRCIDLE .= A3kt o 7 Q1&g t}A] connected mode”} ¥ o] of g+&
u} x| 8} 2= 9J T}

578 44 vfst o] Aelol UEZ} e 2.5 UBWE tAa) 7] 491 91
TEHES THSA &, F e EE UEZFUIESY A9 7] 42 9% 555
Falt= e A A o 5 mAlE AL it "l o] UES] UE#1 4} 2] B E UES]
UE#2+= Helo] UES 2| 2 E UES] #AI7F g4 Aul & 7HA v 12 an
UE#137} €] 2. E UEQ! UE#32] A3 MME+ MME#1°| 2L UE#22] A4 MME+—
MME#2¢%1 A o = 7H4 ¢to}. 1efvt 28 UES] MME7}F 25 22 75 2 7} UEY]
MMEZ} 2.5 th & 4 -5 & g of " atof] 3k o)

7] S70101 4 UE#1¢] RRC IDLE X =<1 H} RRC connected B- =7} = 7] 9|3
eNB= RRC Connection Request H| A X| & #1538k}, W7 §702¢ 4] eNB7}
UE#1°]] /] RRC Connection Setup M A] ] & -5 &3],

@A) 870391 A UE#1-> RRC connected X-=(=7, RRC_Connected) 7} % %} .14
RRC Connection Setup Complete M| A| X] ] TAU Request M| A| A & E3FA] A
eNBE A %3t} o] & 42413k eNB= MME#191 7] TAU Request W A ] &

m

lr
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At} UE#10] Y E$ Z12 TAU Request WA A& A %51 = 32491 o] f-+=
F714 Al 55 ] gty HEEA] o] o gHA ¥ = A2 ol it
o]

5 50, o] 5ol & A 55, UES capability/configuration ¥ 7 ol w2 R 31
5% TAU request HW| XA & A 55} o] -0l 25 EgF T} w7 S70400 4
MME#1- UE#loﬂ Al TAU Accept MIAl A 2 33T} o] 3= eNBE A A A
UE#10l Al A2E T} A7) TAU Accept WA A= UB#10] 7] 42l 91X &5&

T3y &l of 0}% Al W72k, & T1S E38F8lt).
[122] WA §7059 A4 UE#1°] U EQ 3 A4 A8 ~E A &35F= UE#20] Al YA
L29 F7] ARE AF5= WA A, TAU Info WA A & A 43}, A7)

Aeahi= A 55 F7] AR3= 120tk 571 AR 1200 o) & 2phA| 8 ALahe
Azl A& Fx et v A S70690 4] UE#2+= TAU Info ACK M A A &
REla=d

[123] @A S7070) A UE#37F W E L A A4 Mu| =5 Al Fikr] 918 Hd o] UEE
El Al

A ke, WA §70800 4 UE#3+= 41 1%l Hd|o] UER! UE#19} 1:1 ¢4
A7 /e 8, A B4 2% (Direct Communication Request) M A| A &
UE#10 7l 2% ghek. & $709°1 4 UE#12 23] 541 & H(Direct
Communication Response) W A| X 2 & 3HT}, A} 7] WAl 2] = UE#3°] o] gt 9] A
59 F7] 41 T29t UE#37} o] - I EH AR 91X 55& A afof al+=
AR AR TIE 238He o), T2 2 T3 gholl o) 3F 2} Al| $F ALl Ab<e 3t

A e Hz s,

[124]  UE#1-& ©@A] S704 ©] o] RRC IDLE E. =7} ¥ 31 & 714 g}, o] ol ¢
S7010¢l1 4 T1ol 719kek efo] w7} Wk &k v, M E) A= 914 55F
a3l A} gk}, upeba] T A eNBell 7l RRC Connection Request ™ A] %] &
&gk}, @A) S70119 4 eNB7|F UE#191 Al RRC Connection Setup M A| A 2
Skt @A S70129 A UE#12 RRC connected - =(Z, RRC_Connected)”}
%] ¢ ™ RRC Connection Setup Complete H| A %] o] TAU Request ™ A| A &

SESIAA eNBE A F-3He). o] & 52418 eNB= MME#1 9] ] TAU Request

I

,

[125]  ©7] S7013°0 4 MME#1-& UE#1°] Al TAU Accept WA A & &-5H3att}, o] =
eNBE 71 2] UE#10) Al AE-¥ T}, 4}7] TAU Accept W A| A i= UE#1°] 57124 21
AR T5& A of ehi= AV, S TS E3HETL UE#LS 7] 57418
T A Q1 §1A] T 5& A8l oF shi= A1 6k Olﬂﬂr W7ol gl mt,
YE UER X 55 77| AR E A TshA &S E} =, o] % thH]
Aol A= Ag-olwt YA 5 F7] ZRE xﬂ%%? cole gk 7 -g-
2 B E UEE o] Aol Al 3wk AW (5, @7 $7059F @A $709 A =41 3t
T2)°l 1‘%}04 HE AR F7]4%1 X 55 T et ¢ S7014¢0 4
UE#2+= T2 718k E}o] M 7} 7132 3k v}, MME#2 % TAU Request ™| A A &
AEgeh o) = %Eﬂ o] UEQ] UE#]1 & eNBE 7] 3] MME#2 & A &H 1}, A7)
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MME#2°] Al =714 %1 914 &5 53T v UERTE AHE8tE 94 65
F714L, T2 5 AT 2H o] 5 P-TAU 712 dAs] = 3l& add =+
A
[126] A $701590 A4 MME#2+= UE#2°1 Zl TAU Accept M| Al A & - H3c}, w7
S7016% 4] UE#3+= T3¢l 7|43k Elo] 7} 73 6+ v}, MME#1 2. & TAU Request
Uﬂ*l A& A43c) o)3= o] UEQ) UE#] 2 eNBE 7] 3] MME#]1 ©. &
2tk A7) MME#10) 7] S27] 2 ¢l 9% S22 =33 uj) UE#3 = Al-&61=

F

AR o5 714 T2 Al e T2 2K o] 5 P-TAU 7] & 243t & 2l
228 4= v} @A) $701701 4 MME#1-2 UE#30°]l /] TAU Accept ™ A A] &
S

[127] 7371 @A 870148} ©HA] $7016-% F Aol AT 45 v} 7] @A $70159]

(e}
A1} UB#2= MME#2ZE 574 ¢ 9 %] 529 F7)

= e A3 o) =
UE#27} ©+A] 701400 A A &3 T2 kY =5 ot ofd =5 o}, 7k ol
739 UE#23= UE#1 0 2 5B Al gk-& =7] A Hol 74tste] Y EQ A=

F714 9 YA TE5& FA e o) = UE#3L mhak7hA] o)t

[128] Ao 1-2

[129] A< 1-10] 2] 5. E UEZ} TAUE 242} 3 ahi= Alol] #3k 2191 vhA, A A] o]
1-2%= o] UE7} 8] 2.E UEQ] TAUE tl2l&l| A =8 afi= 2 9-of] &gk A o)),

[130] o] UEZ} o)1 relay A1 H| 2~ A3 521 2] = E UE7}F 9l+= 4 5, €dlo] UET
T1 2o} 2h2 3 == T13 543 ol s gst= F71(T)= 8 2E UES
reachability & &1t A5 /A ¢t o] A §F 52H2 i) 4 7] 2] E.E UE A
T2 ARE A&, ii) A7) 2] 2 E UES) 7 keep aliveE 3+ WA A] A F(o] =
2B E UER 3ol 33t & 4 dth), i) 471 gl ZE UE7F T2 71 &
7| o] UE® 7] reachable&l/keep alive$ha &l =5 XA 5 3} o] 9] 2=
Eghst 2 v} gl B E UE7| o] 1| o] UE Al 7] 4 & = reachable$}H/keep
alive$hs ¢he]al gllom 71 57]7F T29F 5L dvba o] UE= 7] 52h&

A
W 5 9

[131] YEEUEE %Eﬂ o] UESN Al T2 571 & (o]= T2 B R.E 43 F,
Elo| M=T27} /& 3} L= gho]M=T27} Tt 3}7] # ) A}219] reachability &
o] = WA A E AS3) o] &= o & o], TS 23.3039] 5.4.5.34 (Layer-2 link
maintenance over PC5)°l| 9= keep-alive WAl A1 2] FEA -5 a1, Al 57
Aeold WA AL =5 9lr) ghef 2] 2 E UE7| 2 o] UER reachability &
eke] 7] ol data FF o)t AL HA|A] A Fo] Hilo] UEE w3l A&t
74§~ 8] B.E UE+= reachability S ¢#] = &2H& skip & 7 2t} o] = 471 data
A%ol ) Al 1d¥ WA x| ASo] Yio] URE 3ol # 4}7] 8l =E UE7}
reachable 3} 0} a1 752381 = & &) 7] w o)},

[132]  w=kek, e o] UEN Al A F A relay A ¥ 25 &3 8h= ] 5. E UE7H HHE &
35, ddlo] UE= 7] Y E UESH 111 HAS A Al 3= 2L 5ol U =
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[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

sl o] el 1 E 2] ¥ E UE Al Al-&3tt).

i) 2] ¥ E UE7} t}8-H || reachable$t/keep alive$h-S &e oF &= Al d/A| 7F
AR(T3). 371 AR AA QN AITE (o], xxxxtd H/HEE xx® L/EE xx ¥
/3= xx Al B/ xx ) D G5 QAT 2 A 7E (o], xxE FH)D S
At 7] B R= dE o] UEZF th& ¥l MMEE TAUE <3 &l of 5} =
Al AR A = T A R A7) 2] 2 E UEZ HH reachable ¥ /keep alive$H2
A w312} gho v}

ii) 2] 2. E UE7} T3 o] %9l 7] 4 &2 ¥ g o] UEZE reachable&/keep alive 3H=
ekelof b= 7] A H(T2)

2] 2. E UE T3 A AFell 2= T3 Al Aol ¢EA] Helo] UER A}l 9
reachability & ¢ )= WA X & HE 3T} o] &= o & &0, TS 23.3039] 5.4.5.34
(Layer-2 link maintenance over PC5)°l $)3= keep-alive WAl A1 o] JEf A -5 9l a1,
MEA B mAAD S5 e}, 7rof ¢ B E UEZF H gl o] UER 47
reachability & ¢2] 7] ol data F oy} A 1€ wA[#] HEo] HH o] UEE
=& whAY et 7 -$- 2] 2. E UE reachability S &¢] = 52 skip & 4= Mt} o] =
A7) data A FolH Al TLE H WA A] A Fo] Helo] UER stold 7] gl B E
UE7} reachabled}th 3L b8 52 5 37| wj ol o), W3, 4] &2 o g EE
UEE Elo] v =T27} 9t & &b 1= Elo] | =T27} Tt & 3}7] A o) ApAl 2
reachability & ¢#]+= H|A| %] & & # o] UEC Al A&krt. 7FoF 2] 5. E UE7}
o) UER A7) T2 719l 7]4Ea}o] reachability S 2e] 7] el data A 40|}
AN 1g ¥ vA]#] AEo] Heo] UEE -3l LA e 49 2] 2 E UE=
reachability S ¥ 2]+ & 2& skip & 7 vt o] &= A7) data Aol A1
H A 2] H4-o] 2 d o] UER 3}e]F 4}7] 8] X E UE”} reachable st} ol
TS5 5] wi-o)

g o] UE7} 8] .= UEE t4138}e] TAU RequestZ 53 3}
UE= A+ & #d AR5 o] UBRWPE A1 = 3l
AR A IMS {15 o] A ¥ A o8& AAsh= 45,

g A g A A A o] 204 ety = §hrt
o] UE7F MME= 5714 %1 #]X] 55 A, AFAl 0] relay A B =5 Al 538)=
I E UE % reachability7} <1 ® 2] 2. E UES] thal| A &%= 5271221 9] %]
sEe et o] W Hyo] UE:= tha3 o] vhdgt JHl® ¢ E UES
A& MMER 71411 /1A 5& 7383 = 3

i) @dlo] UE AH21el th3k TAU A atE 53 5, 2] 2. E UE 27} th3F TAU
AapE 9

ii) &l o] UE AFAlo] T3 TAU A x}E 528 3, reachability 7} 2l ® W&
2] ¥.E UEe°] 3 TAU A 3}E ghH || 5238

iii) & #@ o] UE A} 2 reachability 7} &-%1 ¥ B+ 2] 2. E UEC] o gk TAU

i
o,
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[141]

[142]

[143]

[144]

[145]

[146]

HAxHE ghH ol 523

MME= 2% TAU A 2b7F £ vhE Sl release S -3 8=, 1), ii)2] 4 §-
b H O TAU Axp7F A4 05 3 E ofof shi= v, Wl mpx| ¥} TAU A A&
#| 2] 3Fal TAU Request W] A X| & MMEZ 7%+ A| signaling connections 7| 45
A = 21 24 sH7] 9138 E o] UES Active flagE A A8t A5

%82 ol UEZE 8l EE UE(s)E tAlel F714%1 914 552 3+
HWobS mASEAL QT & 8ol Al UE#13} UE#2+= H el o] UES} & . E UEY]
A7 FAAE B = 7Hg ko

7] S80101 4 UE#1¢] RRC IDLE X.=<! H} RRC connected B- =7} = 7] 9|3
eNB= RRC Connection Request H| A X| & 1 5-3kr}, W7 $802¢1 4] eNB7}
UE#19l] 7] RRC Connection Setup W A| A| & -&-5+3+c}, vh7] S8039l 4] UE#1-
RRC connected ¥.Z=.(Z5, RRC_Connected)”} % ¢! 2™ RRC Connection Setup
Complete W] A] #] o]l TAU Request W| A X| & E3FA]H eNBZE #53t0}, o] &
A1 8F eNB= MME®] Al TAU Request WA A & &3t} UE#10] W EH A2
TAU Request M| Al A & A F3he= 34 Q0 o]+ F71 4% A 555
Fstr] Aoy Al 1d H Q= gl o] o] ol & ¥ A &5, UEY
capability/configuration ¥ 7 of] W& H. 31 55 .5 33k}, WA S804ef A
MMET= UE#1°] 7l TAU Accept WAl A| 2 3-8}, o] &= eNBE A A A
UE#1 Al AEH ) 47] TAU Accept WAl Al = UE#10] 5271421 914] &5
Faelof b= A Y14k, = Tl 28goh

A S8050 4 UE#1°] U ES = A4 AMH| 25 A& 8Fi= UE#2¢] Al
reachability &<l 7] 4 H.E A& 3F= WA #], TAU Info W A| A & # %3},
7] A3 8F= reachability &1 7] A H.i= T20| t}. T24kol o ¢k 2}A| gt Algk2
d4ret A& et vhA| S80691 Al UE#2+= TAU Info ACK #IAI A 2

s

At} oA S808el A UE#3+= A1 El¥l Hdo] UEQ UE#19) 1:1 4 -&
15
[e]

sk}, @] S80991 4] UE#1+> Direct Communication Response W] A] A 2
te}, 7] v Al ] 3= UE#39] o) 3t reachability 2F91 7] A B.91 T29}
UE#37} ©] % reachable & /keep alive 32 && oF &= Al F/AI L A RS T3S
sEshebet T2 2 T3 gholl th &t gholl ol o A A gk Abgh-S A<z gl Ad -8 Fhxghr),
A S8010°01 A UE#2+= T2¢]l 7|9kt efo] 7} vk & §F 1}, UE#1 9]l 7] Keepalive
WA A & A E-3H), @A S801100 A UE#3:= T30l 7143 efo] ] 7} 7z & v,
UE#19l Al Keepalive "I A A & A& ko}. @A S80107} THA] S8011-2 & Al <]l
WAk 4212 9t} v+ ) $801200 4 UE#1- UE#2°] 7| Keepalive ACK M| A #] &
S5et) @A S80130l A UE#1-2 UE#30l] ] Keepalive ACK V| A| A & -5 53k},
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[147]

[148]

[149]

[150]
[151]

UE#1-> ©7)] S804 ©] 3ol RRC IDLE .27} ¥ A 0 2 7} 3k}, o] o) v
S80140 A T1el| 7| kgt efo] 7} whR gl vh, I EQ| A2 94| 55&
a3l A} gk}, upeba] T A eNBell 7l RRC Connection Request ™ A] %] &
&gk}, @) S8015¢ A1 eNB 7| UE#19l 7l RRC Connection Setup M A| A 2
SHekt). @A S80169 A UE#12 RRC connected - =(=, RRC_Connected)”}
%] ) 2™ RRC Connection Setup Complete H| A] %] ¢l TAU Request M| A| A &
SE A A eNBE 72 F-38Ht), o] & 47218 eNBE MME®N ] TAU Request WA A &
gt} 7] TAU Requesti= UE#1©] relay A B =5 A& 8h= 2] % E UE 5
reachability 7} 2+l ¥ 2. & 2] 2. E UE, < UE#29} UE#3°] t 3t ¥ %] 5=
SEFFET A g Al VA WA T st R A g Qo E A Ao of M =
Abre et Wb = ii), = E @l o] UE AFA] 2 reachability 7} 8HQ1 ¥ & 2| L E
UE®] t gk TAU A5 kol =8 3fi= w24 o] ALg-3 21 o= 7HA gkt T
S8017°1 4] MME+= UE#1°l| 7l TAU Accept WA A & -5 ¢ 3}, o] = eNBE
AR UE#19) Al A2 ¥ ) A7) TAU Accept M A X = UE#1°] =71 4 21 9 A
5 TAoF st AXF V1%L, = T1E& 380 UE#1-> 7] 7418
F71 40 AA FFE FA s oF 3f= Al K/F 714kl ol 3 W7 o] gls= vl
] 2. E UEX reachability 2}¢1 7] A R.& A& oPﬂ%éﬁ?%ﬂ~5°Pﬂﬂm
A o] )& A §-oll Tk reachability EFQ1 7] A R.E A5 5= o}, o] H g A5
Y R E UE:= o) ol Al &)k J 1 (=, &7 S8059F &4 S809°11 4 =413t
T2)oll 7]¥kabo] *| &4 o & He o] UE| A Keepalive & 212 3 gkt

5 8ol A= B UES thall A MMEZ} 53 A o2 EAE3 o, o] 9bi=
2] 2} UES] thall A MME7F o2& 7 9-5 7 B ¥t} 53] ddlo] UES] A1
MME¢} &] 2. E UE2] AW MME7} t}& 7-%-, 2 A}2] MME”} 2} 2] MME¢] 7
YR EUE7 A 5= 7832 ¢4 + Ik

Aegh Aol A, Helo] UE7H 8| R E UEoﬂ A T2 AR AFA, o2 2| R E
UE7} & Aol Elo] UEZ reachabilityE 2] A2 WA|stal o] & 443
WARAIZT7] el T2 4h2 s d gt o ® AAshA] oL HAME gho= g
AT HE A g Aol A 9] 5 AR TAU, o & g ¥ A A & TAU
Request HIA| A1 & A3 ok, A 22 G Ef o] A} F/mE = WA X 7F A o] ¥ of
”gQAEQQQVHHEWWHEﬂﬂﬁ@ 7l 4R.E Y 5E UE:=
A 2, A 9 T ATl ol A= UEZF A4 52 T8t U EY A

AE B = MMEE 7]8F 3 O}, REEA] o]of] 5 &kebx] %=1}, NextGen
System®] 5~ X 55E& = thFE FE o UEL A QNEHE (4,
M0b111ty ManagementZ =3 3} = Control Plane function, RAN, MM anchor node
2y9] 4= 9},

lAlA]oﬂ

Ao 2= 2] E UE7F 584 0% XI55 F(emergency call)e A& =5
k= W ol &3 Aot} GhA A4 104 Y RE UEZFH & #H ARE

1o o

(o
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[152]

[153]

[154]

[155]

g o] UE IE3= MME 25 E $:218= Ao A 9leli=t), o]ate A
oo et BEH Mo A8 S5 9lar, i Ao 2 =P A Hbgo g

AbgE = Qv

&2 UE9] serving network©l| 4] IMS {15 Zo] %] ¥ =] o] F-& Attach 53}
Al Attach Accept W] Al A & 5-3l], TAU 53] A| TAU Accept WA A & &3] &

CIMS 5 Fo] A ¥ =A4] o 3= Attach Accept M Al 4], TAU Accept

| A A] €] EPS network feature support IE (Information Element)©l] Emergency bearer
services indicator (EMC BS) B2 32 3¥ ) ofeff 3 2 2 3% 3¢|| EPS network
feature support IE7} ol A | o] §1 o, o]o] T gt %A gk W] -8 TS 24.301&
EEI

[372]
8 7 6 5 4 3 2 1
EPS network feature support IEI octet 1
Length of EPS network feature support contents octet 2
Spare
0 EAw/o ESR CS-LCS EPC- EMC IMS
Spare PDN PS LCS BS VoPS |octet 3
[323]
IMS voice over PS session indicator (IMS VoPS) foctet 3, bit 1)
%Et
g IMS voice over PS session in 51 mode not supported
1 188 voice over PS session in S1 mode supported

Emergency bearer sarvices indicator (EMC BS) {octet 3, bit 2)

get

] emerqgency bearer services in S1 mode not supporied
1 emargency bearer services in 51 mode supported
Location services indicaior in EPC (EPC-LCS) foctet 3, bit 23

Bit

2

Q Iocation services via EPC not supported

1 tocation services via EPC supported

Location services indicator in €5 {C5-LCS) {octet 3, bit 4 to 5}
Bit

no information about support of location services via CS domain is available
location services via CS domain supported

tocation services viag £S5 domain not supported

reserved

Support of EXTENDED SERVICE REQUEST for packet services (ESRPS)
{octet 3, bit 8}

R OO0
B RO

Bit

8

4] network does not support use of EXTENDED SERVICE REQUEST o request for
packet services

1 network supports use of EXTENDED SERVICE REQUEST to request for packet
services

EPS attached w/o PDN connectivity (EAw/0PDN)

octet 3 bit 7}

Bh;s bit indicates the capakbility for EPS attached without PDN connectivity

it

6

a EPS attached without PDN connactivity net supported

1 EPS attached without PDN connectivity supported

Bit & of octet 3 is spare and shall be coded as zero.

O 3 45 TS 23.167¢) = U3 A A& 9 ;} Q1 A e 2ot} 3%
4ol 4 o & &9, case A= serving network®l] 4| IMS {153 Zo] Al ¥ = v, UEE
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attach™ © 5= PS Woll A 715 &5 A|5gHt) vz 7FA] 2 case C2] 74 -5- serving
network®l| A IMS 71+ o] A4 ¥ A &= H), UE= CS 5ol attachd}] CS
ol A X5 F& Al =gk

p
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[156] [3%4]

CS PS VoIM |[EMS |First EMC Attempt (Second EMC

Attached |Attached (S Attempt

N Y Y Y PS CS if available

and supported

N Y N Y PS or CS if the PS if first attempt
emergency session in CSCS if first
includes at least attempt in PS
voice.PS if the
emergency session
contains only media
other than voice.

N Y Yor [N CS if available and  |No attempt is

N supported and if the |made in the PS
emergency session domain
includes at least
voice.

Y N Yor |Yor |CSiftheemergency |PS ifavailable

N N session includes at and EMS is "Y"
least voice.PS if
available and EMS is
"Y" and emergency
session contains only
media other than
voice.

Y Y Y Y If the emergency PS if first attempt
session includes at in CSCS if first
least voice, follow attempt in PS
rules in
TS 22.101 [8] which
say to use the same
domain as for a
non-EMCPS if the
emergency session
contains only media
other than voice.




25

WO 2017/191973 PCT/KR2017/004645
F |Y Y Yor [N CS if the emergency |No attempt is
N session includes at made in the PS
least voice. domain
G |Y Y N Y CS if the emergency |PS

session includes at
least voice.PS if the
emergency session
contains only media

other than voice.

EMC = Emergency Session. EMC includes also normal calls initiated in the CS
domain that are treated by the CS CN as emergency calls.VoIMS = Voice over IMS
over PS sessions support as indicated by IMS Voice over PS session supported
indication as defined in TS 23.401 [28] and TS 23.060 [2].EMS = IMS Emergency
Services supported as indicated by Emergency Service Support indicator as defined in
TS 23.401 [28] and TS 23.060 [2].NOTE: If the UE selects the CS domain and
initiates a normal call using the dialled local emergency number (see clause 7.1.2),
and the UE enters limited service state (e.g. due to a Location Registration failing),
then the UE camps on an acceptable cell (see TS 23.122 [41]) and may proceed with

the EMC by initiating an emergency call in limited service state.

[157] ol gk Wt o 22 UET A1 9] serving networkll A 9] IMS 71 & |1 o] o)
upel pS el A 1 Z& Al sl HEA] of R E ARG 5 T Z@jtﬂ, qhok
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A5 G Ao o8 o 4 gl whebA, A= 27) 1vs <)

A hekA s BT s F2A PS Gl A 5 2 Ame] E F%
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Aok A 0z, o)z IS M u) 28 A Falok sz 2 2ol a7 E
R A 7] %) 5, A}ﬂx}woﬂ L} 93 8E 7170h 12 99] 3= PDN 917

HAzp7b m=A E o] ek @A) $9019) 4 UEE 7115 2 9@l Request Type<
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A A2 YR E UEZL Eelo] UEE S8l AH| 28 Whaol Afsesw

U E9 Aol Artach R TAU A 2HE5 3 8b= 49, 18] 3L Hdlo] UEE 53
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