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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) ©]-&
A 7E

- 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~
HEL AR T8 U ESA Al 25 UMTS7}F X138t & el o] v E9] o]t

- NodeB: GERAN/UTRAN®] 71 #] 57, £ ] of] A2 ahm] 7 2] A= vl T =
Al (macro cell) T+ %-©] t}.

- eNodeB: E-UTRAN®] 71 %] . 2] o] A %) 8} # 1 €] 4] 3= v] 22 4 (macro
cell) T Z.o|t}.

- UE(User Equipment): A}-82} 7] 7], UET W' (terminal), ME(Mobile
Equipment), MS(Mobile Station) 2] 8012 A5 55 O‘E} gk UE+=
= E &, F ¥, PDA(Personal Digital Assistant), 2~7}E & HE|v|t]o] 7] 7] 53
Lol Fu 7Fse 71719 4~ 3L, B=+= PC(Personal Computer) X}F/k A = 2k
Tol Fof B7hse 7|71 5 2ok MTC & Wgoll A UE =i kol gl
&= MTC o] 25 A A& = 9]

- 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}

- HeNB(Home eNodeB): EPS Ul E £] 71 9] 7| X| 3 0. 2 4] S of] A ] 5}
Zl¥ ] A= wpo] A8 A Kol

- MME(Mobility Management Entity): ©]-54] <] (Mobility Management; MM),

A/ 2] (Session Management; SM) 7] 58 58 5}i= EPS W E 9] Z19] U E 9] A
ey

- PDN-GW (Packet Data Network-Gateway)/PGW: UE IP =4 &4, 2| 7
2~ 8]\ (screening) 2 HEH ¥, 353 ©]o] ¥ F (charging data collection) 7] &
TS TS =EPSHEY I UEY A ==,

- SGW(Serving Gateway): ©] 54 8 # (mobility anchor), #| 7! 2}-$-¥ (routing),
F-F(idle) = 37! W3, MME7} UEE d|o| A3t 5 EL| AR = 75
= TA = EPS HEH A Y ES A ==,

- 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,
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EYT wAAE F5L W] g 7] 5 A1 AlF o R A, UEQ ol & &
X1 8kaL, UES} PDN GW {Fe] TP 128 = H(establish) & %] 8h= Al A e
s A st Al FH 75 o =2 d
[47] - PDN(Packet Data Network): &4 AH] 25 X9 8}= A8 (d & E9],

MMS(Multimedia Messaging Service) 1 H, WAP(Wireless Application Protocol)
A F)7F AL s U ES AL

[48] -PDN 14 3}2] 1P F&(3h 9] 1Pv4 4 /= S 9] 1Pve ]2
XY=, UESFPDN 7He] =] 41 A4,
[49] - RAN(Radio Access Network): 3GPP U] E%] =19 5] NodeB, eNodeB ¥ ©] &%

A o] 3F:= RNC(Radio Network Controller) & 3 3+3}= @], UE kel &A) 3
o] YEQ AR AAE A3 gt}

[50] - 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 &

2238k 4= 9}
[51] - PLMN(Public Land Mobile Network): 7] Q1 &0l A| o] & %A v A5 A5 &
SRR EELCERE EREREEREEEE EEOES
[52] - Proximity Service (¥ ProSe Service H=+= Proximity based Service):

2o d e 2R 4 Aole) YaAue 2 s AR A AFUA A
= VA= E B3 AR YA Ol = Al 39 A E T3 A FH A o] A o]
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
T3l ngE T
[53] EPC(Evolved Packet Core)

[54] %= 12 EPC(Evolved Packet Core)E 3 315}~ EPS(Evolved Packet System)2]
MeEFA 2l 25 Y= =Ho|u),
[55] 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= HES A F2E dYsh= A A sld ). SAEE, ol & &
IP 7|HES = kst 7 A& 7|58 A Ystar 1o 4% dloly AF

AU E & A& 8h= 5o A 43k sf 7718k Al L] 2 Al gehs A

A== e
[56] A A 0.5, EPC+= 3GPP LTE A| 2¥1-S ¢ 3HIP o] 5 54 A| =8l 2] F0]
Y] E 9] A (Core Network)©| ™, 3 Z1-7]1HE A A 7 D B A ZF A 8] 25 X 5

AT 71 2] o] F EA Al ABN(E 2 Al B3 AT o] EA A 2Eho A=
4% 913 CS(Circuit-Switched) 2t o] ] & ] 3+ PS(Packet-Switched) 2] 2 7} 2]
THYE A TS A Zo Y ES 9] V5o A 12}, 3
A o]F E-A Al 'l o] 23}l 3GPP LTE A 2=®lo| A=, CS Z PS9]
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[57]
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[59]

[60]

[61]

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). =,
EPC3= ¢-tfl-th(end-to-end) IP A H] 2 -1 of] =2 Q1 G-z 0t}

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 €]

AA A 02 FA3FaL, eNodeB2} PDN GW ALo] 9] Hio| 8 A EE -4 3f+=
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
& 5 4 (termination point)°l] 3 & &TE PDN GW 8 3 {8 57 (policy
enforcement features), | % 2 ¥ & (packet filtering), 255 #| ! (charging support)
g AL ok 3, 3GPP U E S Z.91 ¥]-3GPP U ES AL (ol & &
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
A H = v E)ete] ol B4 Bl B 9% A EIIE e B 5 9T,

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
+ 4 (Single Gateway Configuration Option)°l] W} 7-& 2 425 )t}

MME:=, UES] U E 9 Aol theh A2 Y EL = 2pl ] &,

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 & &
akar, THE 2G/3G W E 9 o)l thgh A= B & 93 Fef o] Ao E o] 9
2 sk A 29" e ekt Bk MMET E.QF 34 (Security Procedures),
Yl E 9] A Ml 3= ¥ (Terminal-to-network Session Handling), -7 &

A A 2] (1dle Terminal Location Management) & 2] 7|52 538 gt}

oo o
DU = A T a1
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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 2= (hotspot) &) °ll g Bt =2 A 9] F3hS g},

% 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
AP AHZ, 2.3 #l o] El (operator)) 7t Al 3 8H= IP A1 8] 2~ W E L] A (] & £,
IMS)el] A 28 4= 91Tt

Eh E oM o e dE s FAEE(CE £91,S1-U, SI-MME 5)&
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.)

[67] 1o A E G Yl 2 EQIE Foll A S2a 2 S2bi= H|-3GPP QI E] 7 o] 29
3l gt} S2a3= 41 5] 5= H¥]-3GPP 9 A 2= % PDN GW 1Ho] & Ao ¢
o] 54 A h& AFEAF H el A Feh= 9 H T2~ EQIE|T) S2bi= ePDG 2
PDN GW 7te] & Ao 2 o34 A& ALgAF H ol Al33h= el d X~
ERIE oot
[68] 523 AHEH Q] E-UTRANT EPCE] o} 7] Bl A & vl o Al o)t
[69] LA ¥ ule} Zo], eNodeB+= RRC(Radio Resource Control) ¢4 2 o] &4 3} 5] o]
N Fe Al Edlol 2] ef-g-8, o) WA X o] ~AEE D HF,
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
[71] 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},
[72] 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
[73] olslo| A, 7] & 30| EAIH Alo] HHe| FHAZREZT & 4°ﬂ Sl
AR-&A} 3 H o) A 9] Pr’\4 TREZF 7L AFE A e
[74] 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

[70]

éilk\
> N

i

A}
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A5 FA S Y AF Aol AL Z&) do|g 7 AdE )
[75] =% 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,
444ﬁﬂiﬂ%@wﬂmm%ﬂﬁ ol E5=2] A (Symbol)E 7} H-4=9]

MBI ER FAAET st A BT i’ﬂ - H4=2] 219 L5 (Resource
Block)E 2 7AW, sl AU E5-& H52] A& (Symbol)EH 559
AregoER A ol 7t A E5 = &9 A {EQ] TTI(Transmission
Time Interval)s= 17 2] A B3 & 9] o] & ﬂﬁ}k‘ Ims©]t}.

[76] A7 S5 S 2 AT S = Al'd &2 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

[77] A2 A Zell = o & 7?%1 A5 o] E A gt
[78] WA A 2A % 2] v A7 424 o] (Medium Access Control; MAC) 7| 5-& t}ekar
=) A2 (Logical Channel)& vt A& doll w2 7]z &g ah, w3t

o] =gAg g shue] AEAdel v A 7= =8 Ald th<3t
(Multiplexing)®] & 3H& 423 3t} MAC A5 914159 RLC A5+
=9 A (Logical Channel)Z 12 ¥ o] 1o, =g]Ald- /] AFH =
A1 2] & 5ol whe} A o] 3 H (Control Plane)2] A H.E A 4-38}+=
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},

[79] 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]
T o =2 HolH & dAFslr] o AR vl AV E 245t
A= g

|12 Al5-2] 2} 7] ] o] 8] =% (Packet Data Convergence Protocol; PDCP) A 52
IPv4t} IPv6 S} -2 P B 7 A FA o] th g Fo] 2h& -4 g-gko| M &4 o5
A7) flste] A Ao ®E A7 7 A5l B 83 Ao HE Tal Q& 1P
7 F U Alo] 2 E Fo 52 F Y $H S (Header Compression) 7] &2 =8 gt
YESH LTE A 2= §lo| A 3= PDCP Al Z-©] E.Qt (Security) 7155 3 sh+=H], o] =
Al 341o] Hl o] ¥] & W] 8= 9k 3} (Ciphering) @} Al 3212 ©lo) ¥ £2H&
W) 5= 24 B3 (Integrity protection) 2 -4 ¥ T},

[81] A3 A2 7H Aol ¢ %] gt T4 2} Al o] (Radio Resource Control; ©] 3}
RRCE} FA 3H Al 52 Al o] HH o vt A o] ¥ 41 HEx}(Radio Bearer;
RBE} oF2 shE 2] @7‘3 (Configuration), Al 4 A (Re-configuration) 2
&l Al (Release) 2} T H o] =] A, A% 2d R &2 L= Ao E

2

[80]



11

WO 2019/027233 PCT/KR2018/008695

[82]

[83]

[84]

[85]

[86]
[87]

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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[88]

[89]
[90]

[91]

[92]

[93]

[94]

[95]
[96]

[97]

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
& o

=

-
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[98]

[99]

[100]

[101]

[102]

[103]

[104]

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}
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 &
) d Aol A F-3 EE(idle state)ol] M FE1). A7) F-3 EE(idle state)ol] H =2

JE UE= RRC I AS #& a7t & W v 24 RRC 942 74 (RRC
connection procedure)S 5-3f eNodeB2] RRC 753} RRC 128 @il RRC 912
A} Ell (connected state) & % o] 3Hr}

A7 7 EEddle state)oll 1 UE7FRRC 2SS Hart s A=
ol 7k 7F =), o & Eof AFEAFY] F3) A5 B e HolH A 5ol
4 a5t of ¥ EUTRAN S 2B # o] w|A| X & 7418k 79~ o] <l
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 Frxoto] B Al A sk o3 Z

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

o] el thet S 59 o] = RRC A4S iz} 3 -5, WA 7] UE=
RRC 124 2 % (RRC connection request) "] A| X] = eNoderﬁ 4—/‘01 et

2) 471 UEERE RRC 92 24 WA A& = NB-=
S8 A §-olli= 47 UEQ] RRC 12 24 & < %3 Al s
12 4 X (RRC connection setup) H|A| X & 7] UEZ #

3) %471 UE7} %3 7] RRC 12 A28 wA| A & =4leh4,
A4 44 25 (RRC connection setup complete) M A %] &
RRC 124 A4 WA A E A FA o5 HA4shdH, U2 4 A7) UET eNodeB#
RRC 128 97 ¥ 31 RRC 12 == Ho|dit},

& EPCel A 2] MME & Next Generation system(%= = 5G CN(Core
Network))®ll A = AMF(Core Access and Mobility Management Function)<%}
SMF(Session Management Function)= -] ¥ $1 T}, o] o] UE$}2] NAS interaction
2 MM(Mobility Management)-> AMF7}, 12| 21 SM(Session Management)-<
SMF7} =385} Al ® T}, B¢ SMFT= user-plane 7| 52 %E+=, = user traffics

Ly 3

lr

O

| m
[‘_>|i
oby
&
=

>

>,
N
c
usl
N
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[105]

[106]

[107]

[108]

2}-9-8l 3}+= gateway Q! UPF(User Plane Function)E ¥#&] 8}=d|, o] &= & &
EPCe A S-GW <2} P-GW 9] control-plane ‘32 SMF7} ¥ &3} 31, user-plane
32 UPF7F § 3 ehis Ao 2 b3 4= 9l T}, User traffic®] 2F-9-% & 9] 3l
RANZ} DN(Data Network) A}o] o]l UPFi= 8fu} o] o] & A8 4= i}, &, &
EPC+= 5Goll A 5 79 o A vhe} o] 7-4 4 4= o). m=gt, &2 EPSoll A 9
PDN connection®l] t-&3}= 7Id 22 5G system®l] 4] = PDU(Protocol Data Unit)
session®] 7 2] ¥ 21T} PDU session-> IP type % 5} o} 1] 2} Ethernet type %=+
unstructured type 2] PDU connectivity serviceE A| & 6} UES} DN 7F<2]
associations ¥ 7 =t} 71 2] o] UDM(Unified Data Management)-> EPC 2] HSS ]|
-$5 = 7152 423831, PCF(Policy Control Function)> EPC2] PCRF®]|
2= 755 3 B2 5G system®] & TFAMGS =517 e L
750l FE FHE Al3E 5 o). 5G system architecture, 2} function, 2+
interface®l] of] g+ Z}A| 3+ A} TS 23.5012 =83+,

SHH | 3GPPOl A = T 3 290 7] Al ¥ scope &= advanced V2Xel| T ¢t
architecture enhancements 2~ t] & %18} Z-ol] 31t} (3GPP SP-170590 #k11).
o] &g 2~ E|t] W& TR 23.786°1 7% % AL Q)
[3%2]

The objectives of this study are to identify and evalvate potential architecture efthancements of EPS and 3G Systein
design.needed to support advanced-V2X services identified in TR 22.886, based on-vehicular services requirements

normative specifications,

The detailed objectives are as foliows:

1, Investigate and ¢valuate the possible reuse/enhancement of existing finctionalities and -architectures {e.g. NR, E-
UTRA, NG-RAN, E-UTRAN, 5G-CN, EPC) in order to support advanced V22X services, including but not
limited:to:

- platooning, extended sensor.sharing, mnging to erthance positioning accurdey :and other network based
positioning enhancemerts, advanced driving; -and remote driving.

The timely completion of the EPS part of the study by September, 2017 is targeted, aiming at allowing niormative
work in Rel-15 timeframe. ' '

This study-will align with the 5G§ Phase 1 normative work. The 5G System support for V2X will also depend on
features that need to be studied in other 5GS study. items.

Architectural implications for RAN will be coordinated with RAN WGs.

advanced V2X©I 3} architecture enhancements Z~E] T] 3= TS 22.186°1 7| =%
AH) 22 Q FAEE RhE A 7] a1 A} ghr), o] 2] 8 A ¥ 2~ @ FALE) S v S 3E 33
& Aol

[3£3]

[R:5.1-013] The 3GPP system shall be able to support the operators to select which 3GPP RAT to'use for a VX
application.

NOTE 3:  Different V2X applications can be identified by use of different ITS-AID: or PSID.
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[109] A71e] ) A QFALGS TFEA )= 7S 3 a1A) TR 23.7860) = o} &
40 71 A F A E A olEta vt
[110] [34]

5.2 Key Issue #2: 3GPP PC5 RAT selection for a V2X
application

5.2.1 General description

A UE may support rultiple radio access technologies (RATs) over PC5 interface, including LTE and NR. For-
such UE, the most suitable 3GPP'PC5 RAT(s) for V2X applications should be selecled based on various criteria.
For example, forthe V23X application requiring low latency, the PC3 RAT that meets the required latency should
be selected.
To support:the proper selection.of 3GPP PC3 RAT to nse fora VIX application, the following aspects. need to be
studied: - N ' '
- ‘What parameters should be considered as input to 3GPPPC5 RAT selection tor each V23X application, e.g.
QoS parameters, RAN related parameters such as expected range of aRAT, operator policy, preferences
for each V2X application, peer UE capabilities, ete.?

- When and how the 3GPP PC5 RAT selection is perfarmed? Is the 3GPP PC5 RAT selecteéd before
sending/receiving each V2X message, oris the 3GPP PC35 RAT selecied based on static configuration for
each V2X application?

- How can 3GPP system. support the 3GPP PS5 RAT seleetion for the V23 applieation?
When studying the above aspects, the following need to be considered: .
- ‘When the UE is non-roaming and when the UE is roaiming;
- When the UE is in coverage and when the UE is out of coverage.
_Editor's note: When necessary, RAN WGs should be involved during the study of this key issue.

[111] 22 ule} ko] UEZF th<=¢] RAT(Radio Access Technology)< ©]-&3}o] PC5
(©] = D2D: Device to Device, = ProSe: Proximity based ServiceZ ¢ 3]
3GPPol| A 7 o gk Q1| # o] ) F 2t 3 S 5= 3l& wl, 578 V2X application?]]
&l o g RATS AFE-3HH ¥ i=H]of] tf gt v A 5ol S-ET). 7] ol A
RATZ] %%i: ) % % © & LTE (5, E-UTRA)9} NR ©] $J3=tl], o] 7]
F3HE] = 21 of Y PC5 & 2to] 7Hs g & RATO] 2 5 Q)

[112] V2X A8 2o A 71 F Q8 @ A= UE 7Fe] e 28|t} = xﬂ 1 UE7}
SA1E V2X HIA A & R E 8= T2 UEE R/%E+ Al 1 UE7F &
group®] W8 UEE ] 5241 7Fs 8l oF ght}. ZLef ©F road safety 7} & 92 %E‘-
ol g}, platooning ¥} -2 @ &8l o] 7h5 8] X, o] o] & & AlEk&
a1 3he], B dhg o] A = V2X application©| PC5 & 2H-& 9 3l AF-&-3l of 3F+=
RATS A8 sh= v AYSE AQFgho.,

[113] AAA 1

[114] =g o] A A Aol o A1 UEE w38 JRE &<l , uf} =g A B0
whe} A1 RATS A8 e = olvk 1e]ar, 471 Al RATS A B gvh= 4R =
7] A1 RATL. 2. 9] switchE A A 3hi= A R F slUH& }:f;g il

F

R

Spar, A

[}

[e:

Stz HIAA &
1Eel &8 2= UEN Al A5 == Aot Switch®] -5, 47| 3£ UE7}F L&

AfH A o] ol ofshiz X UE (5, A& 29sto] s g L

rc
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[115]

[116]

[117]

AFY A o) Aol 2o sl= tFE UEG))7F A7) 1% AR A o)A 3 35h=
RATS Al 1 PC5 RATN A #| 2 PC5 RATS. 2 switch® 318 2| A] &} RAT
Ao B, 471t UEZE "5 AR u Aol Aol Fefshiz ¥ UE (=,
A& EgEete] s L AU Aol Aol Frol b= thE UE(s)7F 71 1%
AU Al A& T3l str] H el AFE/4 8 RAT= A Estar, o] & ¢4t} 7]
1% ARUACNAE TLE AFH A o)A & FAFH RS 8= V2X service ®
& AlE = ok

o] 7141, %71 w58 A ®.i=, Geographical Area®l )3}, V2X service "2 2 3}1}
o]/Jo] RATo] ujF o] 9l= A o At v HH o] A 421 &l
e M= =8t 2 g

719k o], A1 UE= Al1 RATS] A ¥l/switche} HHH AR E W53 5
471 A1 RATS. 2 RAT A Bl/switchE =3l & 4= o}, vbqk, 7] 15 45

WERYE], A A i A o] o g SEHe AIsHE, ey, 7] STl

vE g :
&3 W F o = & Wikol ek 4] A1 RATO) A WakA = A9, A7) Al

RATS A el/47] A1 RATL. E 9] switchs 3 5] 4] &&
Eslsle] 13 AR YAl Aol FeldhiE BE UEE &Y
RATS =2 RAT A ¥l/switchE 53 514 "t} A8 (A 82l
Egtste] T1F A A o] el FrolshiE BE UES 59§ RATS A ¥lato
A28 A ®T). Switch] S, U1 3% UES X &slo] 18 AR A o] Ao
FH 3= B UET Y Al &< 3 target RAT 2.2 RAT switchE =33 5} 7]
ok Z15goll 3 wihs o] SH 3w sto], ik UERF-E] 4719 RAT switch
A|A/27 & 5418 UEE i UER ACK/SHS A48 =5 )
F7HA 0 2= thE UE7E el 1% ARy Alolddl Fefehi= v & B
UEEZFEH ACK/s TS B2 o t} & UEE ) 7 confirmation message S
PC5E 53 748 Foflof ] 24 P& UES -2 RAT switch $41& 533 =5
o 5 ATt E UERFE 4719 RAT ARG (A 8 A Al/87 & 7418 UEL=
F UER ACK/SHES A58 75 vt F7H o2 = tHE UE7L 8l Y 1w
AR YA Aol Fefshiz thE BE UEEZ Y H ACK/SHS w2 o o2
UE<E ¢l 7l confirmation messageE PC5E S8l 53t Fofof H| 24 &
UEE -2 RAT AR&(A B F2H8 =38t 5 o 5= Qv
et FAS S8 vaX Lol A RAT A A A A st &= 9li= FAlH &

AT}, A A & 2, Platooning 2] 73 -F-, =5, 7] 135 ©] platooning(- 3

=

=

N

DS =i
TS FH e 159 A9, B8 UES 2 RAT A ¥ capability 7} 5L 3} 4]
B& o AT 5 1 W 7] Al RATS A -18H%] X8k UE(s)7F & A 8kt

U] %] UEE©] A1 RATC. 2 ~9 X 8-9 AF7] A1 RAT-S A Q8h+] &=
UE<}9] V2X communication®| & 7}35}] platooning A} A 7} 87} 4= )t}
whebA], o] 2 8 RAT A9 capability E+75- 2 A& 7] A& &8 |4 5

o)
DA
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[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

271 WA A 3=, Target RAT A 1., A7) A1 RATLS 2 9] switchES 53 8}
Akl A E AR, 2371 WAIA 7F 7] Al RATS A8 vk G HIR| 4]
A1 RATL. 2 9] switchE XA 8hi= A BRI A& A A8h= 1, 1F

Yol Ao that 218 A X, thE UES 3t 28 A B 5 3} o] 4-&
23+ 5= 9l ) 3 UE7}F B2 UE(s)o) Al 18 AR YAl o) & F3at=
RATS switchdt =5 2| A|817] 918 iz Aels RATS ¢2]7] $18l PC5

A& A3 4 Q) o] 28 PCS WA A= st AR(E)E X8 &
Aol o] 2 &t PCS WA A= i A FE % 9lar, fad Al <t

Hog ded a5 dnk o d71E GRE thet A4 S vher

.

A) Target RAT 4 H.: o] = o] 3k PC5 RAT 2. 2 switchdl] oF 3}:=#] H= o] i gt
PC5 RAT-S AF-& (A Bhaf of &F3=4] target©] 3= PC5 RAT 4 K.9).

B) Switch/AF-&-(A 8 Al F el T gt A B.: o] = switch/AF-8-& A Al Ex}npa} 2

Qe =5 QAL (FA|H o2 = o]l HAHE X351 ¢Fe-0 &M

PN B 0 &), EH AN AR 5 AUk Fae B4, A 0
2o o) AW S QI WA R Pxo) 2 54 A2 AR S
otk i Tl A9, AN E e F 3 A9l (21%) subframe Fol 5} 7ol
Assd 45 3

C) 471 4Rt sw1tch°ﬂ 3k 1A of A ARG (A Bl Tt et AN A E
e &= AR

D) L Aol Aol T gk A A B o]= V2X serviceol] T g A F R,
V2X application®]] g+ 2'H X B groupol] th st 21'H AR 17 AF YA o] Al
WﬂNmﬁE@IfﬂWQﬂﬂﬁﬂﬁﬁ}E?i{EMMW®MMM1
Layer-2 ID, source/destination IP -4~ 75) & ThFst & el d o ol o}, =3, skt
oldd 5 Ak

E) o] 3% UE] th g 218 A 1. o] = application layer®l| 4| A}-8-%] = UEe°l tf] ¢
218 AR 5% Ay Al Al ARS-SH= 5244 . (source Layer-2 1D, source IP
—Zr_/]\_ %_) ]jl_O]:ﬁ]_ 531:/]]01 9 o] EE5]_ o}H— o]/\ym Sl o]q_

7] A1 UE= 771 71559 ti3E UEY 5 dvh 7] i3 VB, “L
HAF U Al 0] A 2] leader(4ll, platooning 5= CACC(Cooperative Adaptive Cruise
Control)l| 4] leading UE7} & A, 1& AF U A 0| H & 8 5F= UEE 5 218
kel 7 Aol 9li= UE, 7153 7570l A& 7HAI % UE, o 3% UER
At s A 4/AEH UE(C|= UE 22= A]7g 8t th& UEEN &dH =
3L, network B2 UE-type RSU7F A/ AT 5 Qlth) 5 sty 5 Aot 91 ¢
A1 (o, A4 0] leadereli= A K. 5) UE7} V2X application & 2 -E] & 53+
5= 9141, 3GPPOl A el 6= layerZ2H-H & 53 % Qi)

3 UE7} RAT switch ®o= AFS-(A8)H)2- A 8t= A2 UE7F 24 e 5%
3L, network B UE-type RSU7}F A A|5te] 2748 -5 Qi) A 7] ol A o 3%
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[126]

[127]

[128]

[129]

[130]

[131]

UE7} t} & UEE RAT switch T3= AFS-(A B & A A[3H= PC5 WA A & A% Al
o] 21%k PC5 W A| A 3= PC5-D H A A o] 7|, PC5-S W A A] o] 7 L, PC5-U
Al A o] AL}, & g o] H4 3 El] A EAl Ao el PC5 WA A A 7
AT 2 o] 42 el A A A E F o] PC5 HIA AL A5, ol &
S PC5-U°l A4 PDCP SDU type-S Al & 7l A 2l8ko] (o], ‘RAT switch’, ‘RAT
selection’, ‘RAT configuration’, ‘RAT’ &) AM-8-3 5= At}

428 group communications 9 $F RAT A B 3= switch ¥ H - unicast

communication®l]| &= 4 -& 7} 53} t}. ©] 3= unicast communicationS- 7] 5= UE7}

2

2711 group communication &= {F=35F = 91 7] wfjF-o]| T}, 12 31 group

communication-< multicast communication . & &4 2 4=5 i},

SHAH, 23 7] vl g H.e} B E], TR 23.786v0.6.02] 6.1274 9] 213= Solution #12:
3GPP PC5 RAT selection for a V2X application®l] Geographical Area”} TF -3} 70|
712 4= )t} =, configuration/mapping of ‘Tx Profiles’ associated with the V2X
services®ll Geographical Areas F7}3}= Al o| o}, o= 57 A 9 (Geographical
Area)ol| 5] 54 V2X serviceE 9] &l AF-& &l oF 3Fi= Tx Profile(s)< A4 /7-/ 8}+=
A& 9| gk}, Geographical Area & A8 715§ Tx Profile S 8] ~2E T -5
3L, Tx Profile & A}-& 715 3+ Geographical Area”} 2] ~EE 5 It} 54 Tx
Profile©] #| & ¢f] /-7 Glo] AL-8-715 3 7§~ Geographical Area 4 H. & E 3514
AL AA L 7] 7] gk (9, all =+ 5o 2 AT 1 gl A7) V2X
servicesi= | & E°], PSID or ITS-AIDs of the V2X applicationsd = 1t}

Tx Profile 7] ¥F PC5 RAT selection-= broadcast ¥ 7+ o} 1] &} unicast, multicast,
groupcastol] 5= 2182 5 At} 4719} o] Geographical Area®] F7}F=
broadcast®] = V2X service /% unicast¥] = V2X service 2/% = multicast %] &=
V2X service H/5E5= groupcast¥] = V2X serviceol] 48 % =5 3 4 Q)

&, 1% 7Ry Al o) Aol AFE/A & 5= RATS switch/A Bl ah= W & Bl
RAT ¥7bo] ol e} 155 A F- Y Al o] Aol AR-8/2 8 %] = t} &3¢t configuration<
5= UEC] thal update A 48 5= ok = Aol M= 15
AU A o] ol Frof stz UEE o RATS switch/A Bl 8h= W 9] j%;cz
A sG o) o= 54 X Fof] X3 & UEE Y &4 V2X service &

B & V2X service©ll AF-8/4 83} RATS switch/A Bl 5f= Wl o 2 g4 ;9, &

9l

B, 7] w19 Bz, 7] sk ol ol RAT 217kl ALEE 5= sli= A7t
41, 237] Shk o] 4ol RAT 2 7Hel] A mr ] of of 3= Qos sl e, 37|
shit ol 4ol RAT 2424l 4% % sh} o] 42 S5 5 Aok o] 3, 47
ohah A 8] A1 Ee,

a) A7t G H o B B0, 3T F S1F RATO| AL§8 5 Q= Ao 2
Aol 7 EA R EAE 5 ok (o B Bo), YA R PR - A YR

B3k ol A shar, o] T1kel APz A7kl M A RATO| AL H 2
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[132]

[133]

[134]

[135]

[136]

[137]

o)
b) QoS parameters : ©] 3= 4} 7] RAT-S o] &3}o] PCS 5 2HA] 75| o] of 3}i=
TS QoS ALY 5= AT} 1 ¢ & latency (J= delay budget, B2 25 A <)
7+ %k, Packet Error Loss Rate (F23= A& g & == A$A T 8) 33 ZL, data

rate ¥ gL Fol & 5 k. o] el &k ghell &l o] = A b &2 S A sHA
%)== ol 3l time window7} 7 Al FE 5% 91T} 7} parameter 'H # =
TEoR, g, o) ¥ $4& UE7H A A 3 B/ U E9 217t S48t
THER5H=A] o] -5 UESI A Al & Bl/E= T2 UER Y E 853 4 9l

c) RATY E3F5: RATO] £538A] o] -2 A A 3k J BZM, RATY radio
resource A& & oA 238E 5 o)

o] ¢} o], v|=d A KoM t}==2] RATO] &4 8h=
Geographical area o] t}5=2] RATo] A4 = o] A= H
T A= v o] vjsd AR 3 AleE
5 93l BE RATON commond} A #| 32 =5

A4 § 591 RATO) 7] 2712 REshx] 28 u), 7)) 2712 BEas

>

~

>

—]

o

S~

o

op

r

off 1%

BN
)
rlo
<
[\
pos
&
<
=3
o
il
i)
%
2
rg
=
>
H
o
S
>
oo
*
)
%
(o]
o
o
rir
N,
iy,
o
ol
N,
i)
%

AREE = AT

PC5 Q1 7| o] 2= ol A LTES} NR& X 38}= U E] RATS A ¥35H= UES
HAall, 44 et v2X applications 2 2] 3+ 3GPP PC5 RAT(s)] [The mapping of V2X
services (% & & ], PSID or ITS-AIDs of the V2X applications) to 3GPP PC5
RAT(s) with Geographical Area(s).] 32| B ¢} €7 3 2 8] A (provision) € 4~
At o] ek E = UE o v e AR & 75 9lat, 7ok Q17 s 2] x| 2l
74§, HPLMNW| V2X Control Function & = -] V3 reference point * 2]
Alrrd ol o & ZEHHE 5= dv) o] W, EPSE #l &l ol ¥ vaX
Control Function®} V3 reference point”} 5G System®l| 5= %] 8- ¥ t}= 7}4
Sholl A o] B}, H= network©l| 4] /371 9] provisioning-s NAS message S ©| -85}
TP 7= v

A712] A H = o] 3k X Ao A EA V2X serviceol] thal o w] g PCS RAT(s)<
AREA e 4= Qv (HE= ARG/ Bl o] authorize ¥l T Ho= AL-8-/41 8 0]
&gl tholt}. 44 7] ol A Geographical Areat= TS 24.385° A 2] ¥, & 8ol A ¥
vhel 2 e, & FAEY 5 a1, PLMN @91 A 425 9131, TA(Tracking

Area) B9 Y 5 9131, cell B9 A 12 QAL VA F G Y S AE T

iy
2
o
X
5
o rfr

A7) A PC5 RATY /7 2= %% 9% LTE (£, E-UTRA)2F NRo| ¢
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e, o 7]ell = gkshA] %Al PC5 F2te] 7hs§F BE RATO| oo e dd -
A
[138] 719l vl=g G RolA tha=2] RATO| EA8k= 45, 7 31 A<l
FAN(Z 2E)¥ RATO| A4 & Al A9 7F 7H8 32-& RAT (©] 3= default
RAT /I = =)ol L, 7Hd whx| el A[(2] 2~ E)%E RATO] AF8/4-& Al
F U917 71 S RATS 4 21e), Btz 1 whelel 4 Q1o ol of o2
471 w15 A 5004 thael RATe] EAl8h 44 9 A 4 0% 2} RATo
<=9 A B (precedence value, priority value)E -] 8}e] uljsgd A ®.of g7
& 4=t} oy A7t 7HY 2 RATO] default RATC. 2 312 € &=

24

]

;O
i3

(1391 719 wisg AR A v RATO] EA 8= 45, U 5 8t o] 49
ARIFF712 AFE 55 9

[140] i) UE7} PC5 5 2ol AF8/4]-4-31= RATS W17 (switch) 7Fs 3HA] o] L o] =
UE7} @A A1-8/4 8 52 PC5RATS 2 RATS 2 A3 55 3] &5 =4 &
Ve o] = & o] AR o = Hy g UEZ 18 #F Y A o] Aol A
leader 9 3H& 3 8kaL & Wl vk PC5 & 2ol A8/ 851 RATS W17
(switch) 7} gH4] of 2 A FE 5 Ut} o]5= leader &2 73 =<1 UE7}H
TF AFUA ALY 1F A B A RAT AA S XA 8 4= 9l B2
Egst 2 T e o] = £ U A4 R = H 2 UE7|F UE-type RSUZ

%= 9t} o] = UE-type RSUZE 52} F<1 UE7} U4t UE (vehicle UE, pedestrian

UE)E°l 7l RAT 14 -& AA & = = 542 23513t =t i, APl
WA e A koA At UEE ) Al RAT W3S A A8t 5= Ql= 545

ojn| gt 1 gl o] g AR} gl o & 18 A2 & & UE7}PC5 &2t
/3= RATS W7 (switch) 7Fs 3 A0 & 7HF3 =5 9t}

[141] i) Network®] PC5 & 2}ol] AF-8/4] 838l RATS WA (switch) 7Fa §HA] of 7
o] = network & 2B RATS ¥ 4 3} eli= XA & Wolof 3fi=A] o2, o] H -
network ©] TH& RAT& AME/4] 83 A& A A8t UET 7 7ol &t
71l A network-> RAN, Core Network®l] 3 +¥] 3= function, V2X Application
Server & &} o] Aol &= = Slth

[142]  iii) UE-type RSU7} PC5 & ZFol| AF-8/4] 83}= RATS
o] 3% o] = UE-type RSUZH-E RATS W4 3t i= XAl & wholof 3=

771 &t

[143]  iv) UE7} PC5 & 2ol A-8/4] &= RATS A 7hs3h#] o] - o] = UEZ}
AH-&/A &3 PC5 RATS A 85t 5 3] -8 5] =41 & Hebdt. o] = & ¢
AFA o8 = g UEZ 1% 7 F-yH Aol el A leader & SHa =3 &kaL
S0 W ol jE PCS & Atoll AF8/4- &3 RATS A8 7He @A) o] &2 Al g 715
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[144]

[145]

[146]

[147]

[148
[149
[150
[151

—t e e

[152]

[153]
[154]

AT}, o] = leader G & 73 T2 UEZ) 15 AF YA ol 15 W &9 A
Al RATS & = = 528 238 = Q) '8 o] = 5 t] A4 o=
E= M2, UE7} UE-type RSUE & 2HA| PC5 & 2ol AF8/4 83 RATS A E
7Fe kx| o] {2 A e =5 9t} o)== UE-type RSURE 52 591 UE7} 4t
UE (vehicle UE, pedestrian UE)E ]l Al A Bl ¥ RAT& ¢ F &= &2h& 283
4= olth ol 8] gk G R} glS- 0 & Q& ¢hA] 4 o 2 UE7Z} PC5 F 2}l
ALE/A 83 RATS A8 7Fs 3 Al o2 (he 5 QU

v) Network ©] PC5 & 2}el] AF-8/4 &3 RAT-S A8 715 ghA] o i o] &=
network & 2 H-E| A Bl ¥ RAT) th &l X| Al & Wojof 8f=%] o] 12 o] H-$-
network®] A1 Bl ¥l RAT-2 ¢2]¥ UE= 319 RATS AF8-3He), g 7] ol A
network+> RAN, Core Network®l] 33} %] = function, V2X Application Server =
B} o] 4fe] = 4= ATt

vi) UE-type RSU7} PC5 ‘& 2}el]] AR-8/%] &3 RATS A 7hs gh#] of i o] &=
UE-type RSUEY-E| A Bl ¥ RATel th 8] A A| S Wholof ah=%] of f-=&, o] 79
UE-type RSU7} A €1 RATS ¢E]H UET 1 RATS AR&-3hoh

V2X serviceol] AF8/4 -2 %= RAT-S UFE RATC. & W7 (H-5= switch)3}+=
21 qheF PC5 RAT®] simpled}t 7l 2 &7+ ¢49¥, <F LTE®} NR, LTEES AR-&stt 7}
NRZ HAS = A iz 2ol 33kt 3t o] 3= default RAT-S
AF-8-3FaL 9L AT non-default RAT 2 2 ¥ 7 313z 21 iz 1 dbfof) s at 4=
Atk L o]i= AT S RATS AFRSHAL YAk SA5E9 7 whe
RATO & WA= A i 1 dbdef] sl g3 4= ot

7k PC5 RAT®] 364t o] /o] ebil, th& RAT 2 & WA (H3= switch) A A
A T I RATS Al 9] 8kal -1 RAT-S A Bjsh= 7| E/a e Ab S i 5 sy
o] o]t}

- @A A8 T RATS Al &l 8hal A9 7F 58 RATS WA e

- & A AF-E 591 RATO] default RAT®] o} 2} default RAT-S WA 218

- 23 (%471 ), b)7F 7HE- 3 )& vES k= RATS WA ol

27138 V2X serviceoll AF-8/4] -85 = RAT-S U2 RATC & ¥ 7 (L=
switch)dH= Zlol] o gt A& B wbnyd kel A=) 48w},
b= 3= PC5SRATO] vF=%1 A5 7L 5 32

o

V2X service®l] AF-8/% 83t )
RATS A B (select)H= 21> 478 27 & WH53h= RATS A8 ghe
ol gt} vkof 2718 WHEEHE RATO| thehd, 71 5 A7 =2
RATE e g ofn|gtt), o] = & g dubof] A% 2 -8-¥ ).

AN 2

F HA A=, 15 AT A o) el e sh= UE 5 o 3E UE7
infrastructure @ PC5 RATS switchdl & A2 2% s
A oA sh= otk 7 HA Ao &= Al 1

s, zko] = /47 tl 3% UEZ} PC5 WAl Al & &3l TF& UE(s)ell Al PC5 RATS

O

rorr
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switchdhi= 218 A Al3h= 2] Ei= A8 E RATS A Al 8h= tl4l o) &
infrastructure 7} 3% A& & A 5}= A o]t} 4} 7] infrastructure:= RAN, V2X
Control Function, V2X Application Server, Core Network function, UE-type RSU %
st ZF ATt o] &= & v ol A A A -gHr)

[155] A}7] ™ 3% UEs= infrastructure = RAT switch 8% A] BTE= A Bl ¥ RAT A A
8 AL, FIEABRE XA BE& 5 AL AV AAle 19 A), B),C), D),
E), 13 71y Aol el Fosh= UEE S A1E AR 5 8 ol o] ARE
S-T o= T - /\1\ .

[156] Switch 2.7 2] 45, A7] 3 UEEHH 2% & 4=41 8k infrastructures= L%

i Al o] Aol Fredh= UEE ©] el & V2X servicedl] T &l & A g A 5] ol

¢t target RAT 2.2 switchE 3 7 I =5 XAl gt} A 8 gk RATOl off 3F %] A

o] 49-, 7] 3% UEE R 2748 =413} infrastructurei= L&

U A o] Aol o l= UEE©] 3l d V2X serviceol] thal] & A gk A 4 <l

target RATQ /\]__Q_/XJ _Q.SE]— z,: o] Ei ;q ]8Hj—

[157] )71 infrastructure”} RANS! 7 -$- broadcast "=+ 2} UER 2] dedicated
signaling< &3l 2| Al & 5= AT}, 7] infrastructure 7} V2X Control Function§!
74 ZFUEE V3 QB H o] A5 Ea)] XA & ZF it} AH7] infrastructure 7} V2X

ol N fo ot X
1S 40 o 1S o

2

Application ServerQ! 74 -9~ ZF UEZ unicast® 4= 3|4 UEE©| 74 7} 3
MBMSZE A A& = 1t} A7 infrastructure 7} CN function®! 74§ ZF UEZ
signalings -8l (o], NAS W] A| A]) = &l UEE©] 4 7153 MBMS=

A A1k = 9l T}, 7471 infrastructure 7} UE-type RSU$! 74 -5- PC5 H| Al 4] & &3]
(o= 7] A Aol A thx UEZF PCS HIA| A & Z-3ff A A g 213 f-AFSHA)
A A& 4= v}, o] 9} o] infrastructure’} UER A A 8= A H.E A 453+

WP O Hodlwd Kbl A X A& T}
[158] +7] infrastructurei= 73 7] A A| WA A & gHH A 5 Qa1 f-a 3k A ZF
STV oE AFE 5 Yk FEAE T3 UEZFAA S 23 A
Aot % A, E UEF A S5E GAAom g go=n Ea5d
T5% At B3 infrastructure 7 A2 SR E AHY 5 QT
UEE ¥ 3lste] 1% AR YAl Al Fesh= ZE UEE 5 Al 4

o ERl

[159] =

&A% target RAT 2. = RAT switch B2 RAT AF-8/4 82 3514 ¥

[160]  AAlel3

[161] 2 A] o 32, Infrastructure®l| A 7155 #F Y A o] Aol AFE/4] 8% += RATS
switch® 218 AA = AM8/4 83 RATS A8 o] & 1§ ARFYA oo
ol sz UES oI A\ Al sk Aol

[162] ™4 Switch® -9, Infrastructure 7} 54 15 A FY Aol Ael thal 3 A
/\]__Q./ J.g =0) RATO] ) A 5}}] 2= Uqawﬂﬁ}q— /\1—7] A 5t ]
o & EH, A 7|8 a) A1 A K, b) QoS parameters, ¢) RAT <3 =} 242

2315 =4 o F<d 5= A Infrastructures= 7] £71-& TS84

N
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[163]

[164]

[165]

[166]

[167]

[168]

[169]

2 A5 FGE A Infrastructure ™= 7] L5 H 7Y A o] Aol
Fol sl B 5 UES A AFE/4 8529 RATS A 1 RATO A A 2 RATO. &

& A5t H 3 A8 7}%@ RAT/] AC}EH%— WU E g8
Ab-go] A 3R] of & Fekdlit), Abv] A A SHA] of i o 5 B, AL <43 a),

2 WA A 9= AT Infrastructure = 7] 271 &
EEtEA] o 5 ddEty] A 2ar 54 Z/EE 54 R E UER Y

O~ 2Bl A=
TZ] (ol olq_

Infrastructures= 44 ¢+ 3h}o] RATS A B sto] 7] 15 AR Aol
o= B UBECN Al AFE/4 8 RATS XA &), o] off 7] A A< 19
A),B),0), D), E) A B T 3t} o] & E3tsto] XAl & 5 Slvk 7FeF, th 9]
RATo] A3t 945971 =AY defauli}] RATS A8 4= ) ==
ST B RATS A Ele 25 Qi)

271 A Ao 2, A Ao 3 A o) A infrastructure:= 7] A A
T8 QAL FRES ATV o E HSF LZFE‘R)\E}

At Aol A, V2X servicedl]l thall 54 A ol A 2= &4 groupoll A
AF-8/2 85 = RATS Al | RATOA] Al 2 RATS. 2 swucho} &2 719
V2X services H Sl FAalof] Folsli= B UEZF A7) B3 A { k)= 7FA o
71 A 4= dvk R A7l oll A V2Xserviceol] tHall 578 A ol A =
-4 group®l| 7\1 AFS/4] 8 5] = RATS A8l 8l= 52F2 A7) 2] V2X serviceE
gt ZAlol| Frofahi= B UEZF 7] 5 2H8 Al gtk 7H o 7]Hkg A

.

off

A

=
_4E‘
=

A& g

i 2
-r‘;(_)l
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[172] [35]
SA WG2 Meeting #122bis $2-17vvvwy
August-21 —25, 2017, Sophia Antipolis, France (revision of $2-17xxxx)
Source: LG Electronics
Title: New solution for Ki#2
Document for: Approval
Agenda ltem: 6.6

Work Item / Release: FS_eV2XARC/Rel-15

Absiract of the contribution: This paper proposes to add a new solution for KI#2 info TR 23.786.

1. Discussion

The following key issue was captured in TR 23.786 at the previous meeting for UEs supporting multiple RATs over
PCS interface.

5.2 Key Issue #2: 3GPP PC5 RAT selection for a V2X
application

5.21 General description

A UE may support multiple radio access technologies (RATs} over-PC5 interface, including LTE and NR. For such
UE, the most suitable 3GPP PC5 RAT(s) for VZX applications should be selected based on various criteria. For
example, for the V2X applicdtion requiring: low latency, the PCS RAT that meets the required latency should be
selected. ' '

To support the proper selection-of 3GPR PC5 RAT to-use for a V2X applicatien, the following aspects need to be
studied:

- What parameters should be considered as input to 3GFPPPCS RAT s¢lection for each V2X application, e.g.
QoS parameters, RAN related parameters such asexpected range of a RAT, operator policy, preferences for
each V2X application, peer UE capabilities, ete.?

- ‘When and how the 3GPP PC5 RAT sélection is performed? Ls the 3GPP PC5 RAT selected before
sending/receiving each W2X message, or is the 3GPP PC5 RAT selected based on static configuration for
each V2X application?

- How can:3GPP system support the 3GPP PC5 RAT selection for the V2X application?
When studying the above aspects, the following need to bé considered:

- ‘When the UE is non-roaming and when the UE is roaming;

- When the UE is in covérage and when-the UE is out.of coverage.

Editar's notey When necessary; RANWGs should be v olved dufing the study of this key 1ssue.

This paper proposes a new solution for this key issue.

LG HA GSIC=25>-A-6001:1
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[173] [3%£6]

2. Proposal

The following changes are proposed.

| *** * Start of 1st Change * * * * |

6.X Solution #X: 3GPP PC5 RAT selection for a V2X application

6.X1 Functional Description
This solution corresponds to the Key Issue#2 "3GPP PC5 RAT selection for a V2X application”.

For a UE supporting multiple RATs over PC5 interface, including LTE and NR, suitable 3GPP PC5 RAT(s) for V2X
applications are provisioned with the following parameters:

- The mapping of V2X services (e.g. PSID or ITS-AIDs of the V2X applications) to 3GPP PC5 RAT(s) with
Geographical Area(s).

These parameters can be pre-configured inthe UE, or, if in coverage, provisioned by signalling over the V3 reference
point from the V2X Control Function in the HPLMN. This solution assumes that the V2X Control Function and the V3
referénce point defined for EPS 15 also applied to 5G System.
When only one 3GPP PC5 RAT is mapped to any V2X service within Geographical. Area, the UE uses the 3GPP PCS
RAT for the V2X service in the area. On the other hand, when more than one 3GPP PC5 RAT is mapped to any V2X
service within Geographical Area, the UE can select one of the 3GPP PC5 RATs to use for the V2X service in the area
and the first 3GPP PCS RAT is considered default.

Helitor's note: 10 s FFS how the UF seleets o 3GPP PCS RAT fromthe provisioned 3GPP POS RATs for ¢ VIX

BerviEe:

6.X.2 Procedures

Fcitor's note: Deseribes the high-level operation, provedures and mfonmation flows for the solution,

6.X.3 Impact on existing entities and interfaces

Editor's note;:[impacts on etiting nedés or tunetionality will be added.

6.X.4  Topics for further study

Fefitor's note: Topics Tor BFSwill be vollecred for this particulsr fonetionakhisy:

6.X.5 Conclusions

Haditors note:Conglusions will be collected for this partieular Tunctionality.

**E% End of Changes * ***

LG #H=x} GSIC<25=-A-6001.1

0
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