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(57) Abstract: An embodiment of the present invention pertains to
a method for a home subscriber server (HSS)+user data manage-
ment (UDM) supporting a mobile terminated (MT) short message
(SM) service for a UE that is registered to both of an evolved pack-
et core (EPC) and a 5G core network (5GC) in a wireless communi-
cation system, the method comprising the steps of: the HSS+UDM
receiving information for MT SM routing from an access and mo-
bility management function (AMF) and a mobility management en-
tity (MME); determining a priority regarding which one of an SMSF
connected to the AMF and the MME an MT SM would be transmit-
ted to first, based on the information; and transmitting routing infor-
mation including the determined priority to an SMS-related node,
wherein the HSS+UDM may determine the priority according to
whether a UE to receive the MT SM is in a state of being connected
to SGC or EPC.

(57) &9A: ¥ ubgel A Aoz FAFAA LR A
HSS+UDM (Home Subscriber Server + User Data Management) ©]
EPC(Evolved Packet Core) & 5GC(5G Core Network)ol] =5 &
=31 UE°] ] 3} MT(Mobile Terminated) SM(Short message) A1 H]
25 A Y3h= el 9leo] A, HSS+UDM ©] AMF (Access and
Mobility Management Function) % MME (Mobility Management
Entity) =7 E MT SM #$8& ° Ae ARZ Falsle o

Al 7371 Rl 7120}04,MT SM £ 47| AVF 9} 14
SMSF ¢ 7] MME F o]k 3o WA dFgAd o
F ededs ddse Wl 7] Add FAeds
ot ohiE ARS SMs gl =) At W
xgbah, *H] HSS+UDM & 77| MT SM & :41% UE 7}
5GC i EPC °fl connected “JEISIA] o 7ol whe} 7] -

%918 AgshE A9 5 ek,
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3 A
WA T4 T4 Al 2" 9 A4 3GPP 5G System™} EPSZ 5-H
g A3l SMS As& A d3t= 4y 2

[1] olgle] A& FA FAl Al ~Hlof thdt F1 02 3GPP 5G System¥} EPS & 7-F
MUl 25 BHS 4= 9l @S 98] SMSE a8 4 o2 Agshiz Wy 2 A

2] A B4 Al =Elo] S0l HiolE 5

s 5t7] flal A eHA Ml E L Ak Ak
A28 AADE, A% 59 $)S B
Ak o= A= vF 5 S(multiple access) Al 22§ ol v, U5 3 4 Al 25l 9]
of| 5= = CDMA(code division multiple access) A| 2= 81, FDMA(frequency division
multiple access) Al 2~ 8l TDMA(time division multiple access) Al 2~El
OFDMA (orthogonal frequency division multiple access) A] 22§}, SC-FDMA(single
carrier frequency division multiple access) A| 2~ &, MC-FDMA (multi carrier
frequency division multiple access) A =8 -] )t}
uhy o] AL A § A

714 2A

[3] g o A= HSS+UDMe| EPC & 5GCol| 2.5 553 UEoﬂ ol &k MT(Mobile
Terminated) SM(Short message) A1 B] =& A lsl= W& 714 A= s}

[4] g o A o] Farx} dhi= VA HAE S o] el A AT VA A ER
AgheE] 2] o, A5ahA] B EUE Vs GAES ot o] VA =R E 2
g o] &38)= V] i-ofoll A B A4 & 7Ex el Al v &t A| o) s

[5] B kg o] Q] A Ao =, A4 A A 22 'l o] 5] HSS+UDM (Home Subscriber
Server + User Data Management) ©] EPC(Evolved Packet Core) ¥ 5GC(5G Core
Network)®ll 2.5 5%+ UE®] o} $+ MT(Mobile Terminated) SM(Short message)
A8 225 X 3h= W ol 1o A, HSS+UDM©] AMF (Access and Mobility
Management Function) ¥ MME (Mobility Management Entity) 258 MT SM
"2 93 AR E A8 WA 7] ARl 7] 23], MT SMS 7]
AMF$} 912 ¥ SMSFSF 47| MME % ©] 2= 320 & WA H 53X of gt
FATAE At G 7] A8E AT E 2eeteE o E HRE
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[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

SMS #d w=Eo A sk WA E sk, 7] HSS+UDME /7] MT
SM-& =418 UE7} 5GC H=3= EPC9l connected A 91 %] o] H-of t}e} A}7]
FAEAHE 2= A A

E kg o] o A Ao =, FAFA /\] 2~ el o) 4 EPC(Evolved Packet Core) 2!
5GC(5G Core Network)®ll ¥ 553t UE®] t 3 MT(Mobile Terminated)
SM(Short message) A ‘ﬂ] & X9 3}:= HSS+UDM (Home Subscriber Server + User
Data Management) & %] o]l Qo] A, 541 Ax]; D L2 A A E EEE1aL, 4]

I 2 M| A=, HSS+UDM 0] AMF (Access and Mobility Management Function) 2
MME (Mobility Management Entity) Z &l MT SM 28 & ¢ 3 R E
F18kaL, 7] A4 Rell 7] x3ke], MT SME 7371 AMF2} 912 © SMSFS} /7]
MME 5 o] = 30 =2 WA dEeA o] gt S-HeHE AdAsi, 47 244
AT E EdetE 2" JRE SMS #E =2 A AE3H, A7l
HSS+UDM-Z %}7] MT SM& 52213 UE7} 5GC B=5= EPC®l| connected 73 Bl 91 4]
o] 3ol whet A7 =9 E A4 sHE, HSS+UDM 4] o] T,

A}71 UE7} 5GC B3 EPC 5 o] == 3}v}el] connected €1 74 -9, 471 HSS+UDM-2
connected A Ef Q] Fo] HESI A AH] B ] 2 ST E HAT &
A

371 UE7} 5GC H=+= EPC X.7°l| connected Q! 74 --, 7] HSS+UDM- 77|
SMSF¢} 7] MME®] -9 & a5t 48 o+ At

871 SMSF2} 771 MME®Q| $-4<= 9 7F 5 A 3 4 5, 7] MT SM< 7]
SMSF} MME 5 o] == 320 & 2}-9-5 3tx] A4 47] SMS-GMSCell $1€ &=
A

A}7]1 UE7}F 5GC 2 EPCel] X connected Bl 7} o}d A%~ A 7] HSS+UDM2
}71 UEZ7} 5GCE PDN connectiong o] 5 A 7] & 52H& 8¢ 718 H 2
Al Zk 3} UE7} 5GCol A4 EPCE PDU sessione ©]-&A| 7| = & 2F-& 3 3k 714
341 Al Zbg HlaLste], 7] e E 24 S 5 Aok

}7] HSS+UDM > *W] UEZ} EPCell 4] 5GC= PDN connections ©| & A| 7] +=

QX8 ZH= 7 qog,_ﬁzq e 011;}
371 AMFEE =418 MT SM 24983 -& 93 A ®.+=, &7] UE 7}
-CONNECTED 5 Q1%] o 7, /7] UE7} registrations 73§ ¢+ 7} &
7}, %471 UE7} CM-IDLE A el 7} 1 7F4 23 A1 2}, 47| UE7F EPColl A]
5GCZE PDN connection ©|&A| 7]+ 52 a5 714 &2 A1 == 3y
ol & E3e o=
7] MMEZ 5§ 741 MT SM 2F9-8 & 9§ g 1.=, UE7}
ECM-CONNECTED e 91 2] o] 3 A}7] UE7} attach 3= TAUS =33 8+ 713
F| < A7}, 71 UEZFECM-IDLE Bl 7F & 74 2 < A1 2F, 471 UEZF 5GCell A

_I
o
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r

EPCZE PDU session ¢ A 7| &= &2 538

_gl.‘__'é‘:]'-%]— 2= 0]

H A2 A7 F St ol 2

)

= 7T M
[14] 271 AMF$} 9172 ¥ SMSF 2 MME= 4H7] UEe] Al SMSE A &= A
o et = Slrh
[15] A}71 SMS #H& == 3=, SMS-GMSC, SMS Router, IP-SM-GW,
SMS-GW(SMS-Gateway) & sl = 1T}
[16] 71 UE7F 471 5GC registrations 738 ¢+ 7Fd &< A ZF Bt} 4}7] UE7} attach

;

= TAUE 538 714 22 AlZo] 28 29, 47 MMEV} o %2

9 7= Aow 499 5 3luk.

o
T
M

[17] 371 UE7}F CM-IDLE ‘3 | 7} ¥ 714 &2 A7 K.t} 447] UE7} ECM-IDLE
FEZE | 7RG H 2 Al Zbo] =2 A9, 7] MMEZH U 2 A ER B 2
o= AAE 5 vt
o] g3

[18] < el w2, EPC B SGCO B 553 UEZE AA & A2 7Hs 4 ol
FUELAE SMSE A F-E R HES AR AEgtomn, Edast Al 19,
A AFES Y T U9

[19] H oA Q& 5 = G ol el A Ae aER A A o,
ATeHA F& = a5 ol VA RFEH B o] &3
7] g F-okoll A B2l A48 717 Aol Al W &s A o]l 4= 912 Aot}
TR sk A

[20] 2 G A Aol HitE = EHE o] thEtk o] 3] & Al wet] Ag Ao EA
g o] vhaFgt AN H &S HER AL W AA o] 7] A &F S A 2 kg o
del & Agstr] g Aotk

[21] %= 12 EPC(Evolved Packet Core)E 3 315}~ EPS(Evolved Packet System)2]
NeEFAQl 25 e ot

[22] 5 2% YHEA Q] E-UTRAN EPC9] o}7| 81 X & Y ELA of A S2o] T,

[23] T 32 Al Ho A e - A Ho] A~ 22 EF F2E e
o A Eo|t},

[24] L 4= A A FH A A 9o ] QIE] S0 ~ ZREF] 2 E e
o A Eo|t},

[25] E5E Wy AA 2 AL AYEy] 8 B 5ot

[26] L6 FAAAAA A (RRO) AlFell Ao A #AS vrER = =R o)t

[27] L 7&5G A =¥ A slr] g = ol

[28] % 82 UE7} 23R 92 7 9-2] 5G System ¥} EPS 7F2] ¢15 o} 7| €l A &
LA g

[29] 5= 9= 5GC A SMS over NASE S A] gt}

[30] % 10> MME?]] & % SMS over NASE S A] g,
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3GPP LTE-A A| 2= 8l

T .

ol

IEEE(Institute of Electrical and Electronics Engineers) 802
- UMTS(Universal Mobile Telecommunications System): 3GPP¢l] 2]

5]
Q

1
[e)

<)

[e]
=i
=
T

= .

Al &
A A28l 3GPP A 2~ 8l 3GPP LTE ¥ LTE-A A 2~8! 2 3GPP2 A]
}

ALl ool A

al

S
a3y

&}ol) A = 3GPP LTE

Aol A AT

[}
- EPS(Evolved Packet System): IP(Internet Protocol) 7] ¥F2] PS(packet switched)

0] Y| E 9] =12] EPC(Evolved Packet Core)$} LTE/UTRAN
- NodeB: GERAN/UTRAN 2] 7] A=, & 2] o] Ad %]

Al (macro cell) T+ %-©] t}.
- eNodeB: E-UTRAN®] 7| A5, &9 of] A ]

A ol A ALEH
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7=

Lo

°|

[38]
[39]
[40]
[41]
[42]



WO 2019/022442 PCT/KR2018/008240

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

cell) T Z.o|t}.

- 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
Zol o E7Fsdt 7171 % vk MTC & W80l A UE = @do| k=
£0]5= MTC Huto] =5 #3434 9t}

- 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}
A g A= vhol A2 A pfEo|t

- 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

- T
[ SN

- PDN-GW (Packet Data Network-Gateway)/PGW: UE IP =4 &4, 2| 7
2~ =12 d (screening) 2 B E &, 2} d]o] ¥ F FH(charging data collection) 7] 5
T2 TAS=EPS HIEY A VEL A w5,

- SGW(Serving Gateway): ©] 54 8 # (mobility anchor), #| 7! 2}-$-¥ (routing),
Frfr(idle) 2= 470 9 &, MMEZ UES 0|8t Bl 7Y eh= 7]
T2 TAS=EPS HIEY A VEL A w5,

- 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,
EI v A& Fa 7] 98 7529 AlF o2 A, UEY] o] A&

Al 18k, UESF PDN GW 1H9] IP 2 & 5= H(establish) R -4 8F+= Al A ]
HAabE A st A& FH 7[5 o = g

- 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

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

- RAN(Radio Access Network): 3GPP U] E 9] =.9]| 4] NodeB, eNodeB & °| &%
A o] 8= RNC(Radio Network Controller)E ¥ 3}3}= w9, UE kol &4 5}
o] YEL AR AA& A3 g,

- 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

- PLMN(Public Land Mobile Network): 7] Q1 &0l A] o] 5541 A 8] A& A &8
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[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

SHoE A HEN A ool EE FitE o AE o

- Proximity Service (¥ ProSe Service H=+= Proximity based Service):
el 08 2 E 4 Aol o] v A L 4% A5 A AR A4
i A B AR Ei A 39 4AF 57 AR o) Ho]
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
el aghE

- eRelay-UE: a Layer 2 relay in which a UE supports Indirect 3GPP Communication
between an eRemote-UE and the 3GPP network, using E-UTRA, WLAN or Bluetooth
between the eRemote-UE and the relay. +- ' o] A = ProSe UE-to-Network Relay,
UE-to-Network Relay, Relay, Relay UE, eRelay, Evolved ProSe UE-to-Network Relay
Tor dHod 5 9t

- eRemote-UE: a UE that is connected to a network using an Indirect 3GPP
Communication. ¥ ¥ ]| 4= ProSe Remote UE, Remote UE, Remote, eRemote,
Evolved ProSe Remote UE &2 & 2 ZAo]Z 4= 9lt},

- Model A discovery: involves one UE announcing ‘I am here’. ©] 5.2 ProSe
q

direct ©] 2~ 7 B ] o] F-o] &)= ProSe-enabled UEs®] F+ 7}A] & &2 A o] st}
WA 3=, proximity | A v =718 2] 7} 8] -&H UE7F AL&8h= AR5
announce 3= Announcing UE®] T}, -7 ¥ A 3=, announcing UE®] proximity ]| A]
ol &gk A Kol I4 o] 2= Monitoring UE®] T},

- Model B discovery: involves one UE asking ‘who is there’ and/or ‘are you there’.
792 ProSe direct ©] 2~7 8] 8] o] ZFo] 8}+= ProSe-enabled UEs2] 5 7} 4
Aogith A HAE, Y 2AH Y E Yl B U= Aol tist ARE
T 8% & % %3}= Discoverer UEC| T}, 7 H A =, Tl 271 ] 2] 27
AR -FH8= A WA X E 424138}5= Discoveree UE®| .,
PC(Evolved Packet Core
%= 12 EPC(Evolved Packet Core)E 3 315}~ EPS(Evolved Packet System)2]
eEFA Rl 725 YEl = 2ol

EPC+= 3GPP 7| = &9 A58 &4st7] 91§ SAE(System Architecture
Evolution)®] 341 ¢1 & Ao|t}, SAET U 4st T/ 2 UES A (k] o] 54 &
A dstE U EL A 725 245t AT FA| 9 Al E gk} SAE, ol & £,
IP 71HE O 2 T} &3t -4 A& 7158 A Ystal B} a4 ol g AF
NAULE & Azt 5o A& H 778 A 2] & A g A
B3 sk

T-A 4] & &, EPC= 3GPP LTE A =815 9| 8P o] -5 F41 A 28l 9] 510
Y] E 9] 1 (Core Network)©] ™, Z| Z1- 714 2 A 71 L v A A 7F A H] 25 x| 918 4=
AT 71E9] o] F A A 2B, 2 Al T EE= 3 AT o5 Al Al Z~Ehol| A =

S48 913 CS(Circuit-Switched) &t o] B & $] 31 PS(Packet-Switched) ] 2 7} 2]

s

o o) o
(oot
i oL o

s
®)

!
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[63]

[64]

[65]

[66]

[67]

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<]
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)= T4 A& U EQ A(RAN)F o] Y EL] = Alo] ]

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
A= W EDDehe] o FA el B 913 A7) ZAE AL 3 5 o).

1o YEYA T2 o Aol M= SGWSF PDN GW 7 2] Alo] Egfo] &
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
Fed ¥ A o] 3 H (control plane) 7] 55 S A o] ¢} MME+ %2 eNodeBE <

i

el shar, T2 2G/3G U E S ol ti et A= & 25t T el o Alo] Eo] <]
AElg gk Al 29 S skt gk MMET E.QF ¥4 (Security Procedures),
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[68]

[69]

[70]

[71]

e o) - L] £ = M4 3= ® (Terminal-to-network Session Handling), 5 @&

A X124 ¥e](Idle Terminal Location Management) & 2] 7|52 538 gt}
SGSN-Z E}—E— 3GPP HIE ] A (& E°1, GPRS HIE ] )0l o g A}-&-=}<]

o] 54 ¥el 2 2lF(authentication) ¥} - F.= o 7l to]|H & &7 gl
ePDGT 41 2| ¥ #] ¢+ H|-3GPP Y| E 9] (¢ & £°], -WLAN, WiFi

gk 2 Ik (hotspot) 5)oll T et Bl =2 A o] 95hg St

=2, 3GPP

12 Fstel MY vhsh gol IP AN W Bl § AhA = v
oM A 21= B & H]3GPP A~ 7wk o 2 5 EPC 9] e @ A5S 7510
A AHZ, L5 F o] H (operator))7} A| 3= IP A H] 22 Y EY A (A & Zo],

IMS)ell A 23t 5= 9]

Lok oAM= E}%kﬁi ¥l INES(E £01,S1-U, SI-MME %)=
L= A3}, 3GPP A 2Bl ol A 3= E-UTRAN % EPC 9] 4}o) 3t 7] %5 71 A (functional
entity) 50 A= 27M9] 71%5& dAe= AdZ A HAE PHu A
3 1 E(reference point)2}al A 2 gt} th5-2] 3 12 & 19 =AE gl d s
¥ERJEE AEgt Aot} £ 19 dA & o= U ER A F-Zo ufe} vt} Fst

A HH 2 O EE &A% 5= g}
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[72]  [3E1]

PCT/KR2018/008240

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= 98] SoheNB 7 AR 294 2 wlofe] o AHe A Eel9)
Bl d® o tf et E-UTRANSF SGW 7FS] &3 & 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

Fr(idle) R/HE= 2433} Aol A 3GPP Al 2~ Y ES =1 71
o5 ol thEt ARgA R Hlof ] G K. w5 A& 5= MMES)
SGSN 7he] dl o2 1 E, o] Pl ¥ E= 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& A5 shE SGWeF SGSN ko] #l#d2 FQ1E, g A4

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 &
A= dlHd s ¥R E b o]l g o g Qlsf, 1e)al &+ =
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.)

[73] 5 lo) EAE ) HEl 2 EQE S 4 §2a L S2b3= H]-3GPP Q1 E 2] o] 9]
& 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 %+9] #&H Alo] L o] 54 A QU& A8 HH o A g3t gl
FlEol),

[74] % 2% UREA Q1 E-UTRAN} EPCO] o} 7| €14 & vFERY o A] 52 0] T},
[75] 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
X}%% 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
[77] A7 A QI Hlo| A~ T2 EF-2 3GPP TGS A& 7|HEoe 2 s
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|, 2 A 07 = o] H A B A FS 9] ek AF-8-2}3 H (User Plane) 2
A o Al 5 (Signaling) A &S ¢ 3 A o] 3 H (Control Plane) 0. 2 - %-H U},
[78] 17] TREE 74] ZEL o E A }\]/\Eﬂ 01]7‘1 Hg] oqu =] 7Hu1—63 /\]/\917]-
% %] %:(Open System Interconnection; OSI) 7| =22 2] 3191 37 A&
v o 2 L1 (Al1AS), L2 (A2A415), L3(A3A )R -39 5 2
[79] olslo| A, 7] & 30| EAIH Alo] HHe| FHAZREZT & 4°ﬂ Sl
AF-8-2} 3 ol A ] E‘H TREZF 7L AFE A e
[80] 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
A el = vl A A £ Al o] (Medium Access Control) A5 3F= % %+ 2] Y (Transport
Channel)y& &3l 1A% o] glom, 7] As 2 d-& &l vl A5 ESA o A5 =
AT Abol o] HlolH 7 At 18] al, A2 v A AL, =

N N2
off g off _%
mlo&m

H

[76]

éilk\
> N

i

A}

M
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[81]

[82]

[83]
[84]

[85]

[86]

[87]

A5 FA S Y AF Aol A& Zaf vo)E 7t A
=% é( hysical Channel)< A 7P Joll Q)= o] sl o] A B g Q)

Tk EAgel 9= ol A A B A e o1(Sub carrier) = -4 1T}, o] 7] A,

shte] A Ei 91 (Sub-frame) A| X+ 55 Al 31529 A& (Symbol)E & 5572

MBI ER FAAET st A BT i’ﬂ - H4=2] 219 L5 (Resource
Block) 52 74 ¥, 51ube] 41915 % & 2-0] A% (SymbolyS 7} 850]
AregoER A ol 7t A E5 = &9 A {EQ] TTI(Transmission
Time Interval)s= 17 2] A B3 & 9] o] & ﬂﬁ}k‘ Ims©| t}.

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

A2A Fell = oA e 7W Aol EA &

WA A 2A 52 v A =4 o] (Medium Access Control; MAC) Al &2 t}oF
¢ A d (Logical Channel)& tH43F A& ol v A 7]= H &2 8
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 =
A1 2] & 5ol whe} A o] 3 H (Control Plane)2] A H.E A 4-38}+=

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}

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]
B Pbo 2 ool el 2 A4alol A ag tole] 21712 2a s
A= g
12 Al%-2] 2] 7] ] o] 5] =% (Packet Data Convergence Protocol; PDCP) 7] 5
IPv4L} IPv6 o} 2 1P S 721 A Al of] th g Fo] 2k FA -3kl a8 4 o=
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 37k9] Vo] el 732 A Sh= 95 8 (Ciphering) S A 3719] Hlo]E] AL
W) 5= 24 B3 (Integrity protection) 2 -4 ¥ T},

A3 A2 7H Aol ¢ %] gt T4 2} Al o] (Radio Resource Control; ©] 3}
RRCE} oA gH A5 Ao @A A7k o] &, F-4 2 HEx(Radio Bearer;
RBE} oA shE 9 @7‘3 (Configuration), Al 4 A (Re-configuration) 2
4l (Release) S FHl¥]o] +=¢] AW, A% Al 2 el D5l Ao 2

EE%J

-

2
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[88]

[89]

[90]

[91]

[92]
[93]

3o}, o) uf], RBI= vh2 3} E-UTRANZFS] tlo| g A& 9] & 24 Zcl
ol &l A& ¥ = AH| 2E o] gt
7] @de] RRCE}F 7472 RRCAH G Abol el RRC 1°2 (RRC connection)©]
NS A9, G RRCY A A8l (Connected Mode)oll 9 A ¥ a1, 13 %] -8k
749 RRCH-F X = (Idle Mode)®l| $) A €},
o] &} vhie] RRC AHH] (RRC state) €} RRC <12 HHR ol T & A4 31t} RRC
Ef & ©d 9] RRC7} E-UTRANS] RRC#} +=2] 4 ¢4 2 (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

4}7]1 RRC A5 7391 ol 9l %] &}+= NAS(Non-Access Stratum) A &

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
Eh)
o
£
d r_ﬂ
i)
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[94]

[95]
[96]

[97]

[98]

[99]

[100]

[101]
[102]

[103]

EAE 7HAt o)),  E 9 A= whiEol ‘3] ol MH| A5 ALE S 5 Yl
o] ALE 758 IP A E S Hshy, B g default bearer®] QoSE &l =t}
LTEo A = =17 ol g 418 A8 54 t 9 F& R F+=
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
H-= 1, EPS bearers & & u] Y E A= 39 IDE & dEHA ") 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)
A 2o o) sl A o] % 3= 6470 2] T H (candidate) N N A A )i Eo] lor,
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—uliq UE#——HE”E] 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 FAALAA ARRC) AlFell Aol A4 #4788 vhebdlT.

5 60l A vk} o] RRC 912 of 3ol whe} RRC Bl 7F HHEFH 9iv 7]
RRC 7 8] & UE2] RRC A% 2] SlE] ] (entity)7} eNodeB 2] RRC A& 2] <lE] €] £}
=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

@

QN 1M

N mlo
OW o

=

-



14

WO 2019/022442 PCT/KR2018/008240

[104]

[105]

[106]

[107]

[108]

[109]

[110]

3ol E-UTRAN el o] EAE A whelo A apoldl 4= glow, ubehA
UEE a4 0 & Aojst 4= . vhH o] §-F .= (idle state)2] UEi= eNodeB7}
vpetet = glon, A Bu i 2 A9 &9l EWA] A 9 (Tracking Area)

w9 = 34 Y (Core Network) o] 2] gt} 7] E 7 A & (Tracking Area)~>
AL Aot &, FF P (idle state) UEE= 2 X9 @9 &2 EAjo 50t
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 e 5tth7 v, of Y ¥ EUTRAN S 2 7-E 3| o] 7 H A A & =418 7 9- o] <]
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) %471 UEZYE RRC A2 2.7 vX A& 5241844, 471 eNB&=
S8 A §-olli= 47 UEQ RRC 912 24 & 583 a1, &
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
oy
&
£

>

>,
N
c
usl
N
X
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[111]

[112]

[113]

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
BE5-& UPF7F 9§ sk Ao & k3 4= 91t} User traffice] 28-S 93
RAN¥} DN(Data Network) AFo] o] UPFi= hv} o] o] =48 4= o}, =, &
EPC:= 5G| A L2 79 o Al gl o} o] A2 5= i, f3t, F2f EPSel| 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 3 %F 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®]|
25 7 5S 3t B2 5G system?] & TAMES wH317] 98]
750l FE FHE Al3E 5 o). 5G system architecture, 2} function, 2+
interface®l] ol ¢+ Z}A| gk AFSF-2 TS 23.501 =830}

5G A 2~ 812 TS 23.501 2 TS 23.50290 24 ¥ a1 Lt} 53], 5G system (55, next
generation system)<> 7] 9] A 2811 EPS9}9] interworking S #] ¥ 3l of T},
o= THALE ANELR o] TFA A 8lE A A Z7]ell= AR A
A H) 28f| oF Bfi= A HFol] A8 of o] 2] & uh, UEZF A &% o554l
Al 28] AH) 2 2] & Bl U 7]E 9] o] F 54l A/ ARl o R HE AHH]| A&
W= Sfjof 5l 7] wli-o] vk, = A H] 2 0] F e whet of | A H) 2 (o, H o] E
AH| 22)3= At o] F B4 A 2B 0 7 A Fshal of | A u] 2 (o], S4 A H] )=

71E9 ol EFA A AR o = ATt g A 5 Ak

TS 23.501v1.1.09] 4.3 A= 5G System©] EPS ¢} ¢1-53F= o} 7| €l A &
Holga 9l o, & 82 UEZF 27 3HA] &2 74-9-2] 5G System ¥} EPS 7+9]
A o} 7| Hl X o]}, o] 71 A MME%} AMF {Fell Q18 3 o] A, <= Core Network
7kl QI o o] 2291 N26©] A=, o] = AL Abe] Ad el whe} x| & =5 9laL,

Al datA] e 5 A

TS 23.501v1.1.09] 5.17. 2;9 o] A= N26 QI B F| o] 27} X| ¥ = 4§ &

A L A k= 7§l 5G System (5GS) ¥} EPS 7Fe] 152 1%3ﬁ J4= =
UE”} 5GS (33= 5GC, 5G Core, ©]3} 5GS9} 5GCi= L85 o] AL&-H 4~
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5172.3 Interworking Procedures without N26 interface

5.17.2.3.3 Mobility for UEs in dual-registration mede
To support mobility in dual-registration mode, the support of Nx interface between AMF in 5GC and MME in
EPC is not required.

Hditor's notey 100 FES I duglregistration mode can be ased Tor IME voles.

For UE operating in dual-registration mode the following principles.apply for PDU session transfer from 3GC to
EPC:

- UE:operating in Dual Registration mode may registér in EPC ahead of any PDU session transfer using the
Attach procedure without establishing a PDN Connéetion in EPC if the EPC supports EPS Attach without
PDN Connectivity as defined in TS 23.401 [26]. Support for EPS Attach without PDN Connectivity is
mandatory for UE supporting dual-registration procedures.

NOTE 1 Before atfempting early registration in EPC the UE needs to check whether EPC supports EPS Attach
without PDN-Connectivity by reading the related SIB in the target cell.

- UE performs PDU session transfer from 5GC to EPC using the UE initiated PDN connection establishrient
procedure with "handover" indication in'the PDN Connection Request message (TS 23.401 [26],
clause 5.10:2).

- 1If the UE has not registered with EPC ahead of the PDU session transfer, the UE can perform Attach in
EPC with "handover” indication in the PDN Comection Request message (TS 23.401 [26], clauge 5.3.2.1).

- UE may selectively transfer certain PDU sessions to EPC; while keeping other PDU Sessions in 5GC.

- UE may maintdin theregistration up to daté in both 5GC and EPC by re-registering periodically in both
systéms. Tf the registration in either SGC or EPC times out (¢.g, upon mobile reachable timer expiry), the
corresponding network starts an implicit detach timer.

NOTE2:'Whether UE transfers some or all PDUJ sessions on the EPC side and whether 1t maintains the
registration up to date in’both EPC and 5GC can depend on UE capabilities that are implementation
dependent. The information for determining which PDU sessions are transferred on. EPC side -and the
triggers can be pre-configured in the UE and are not specified in this release of the specification.

For UE eperating in dual-registration mode the following principles apply for PDN connection transfer from EPC
to SGC:

- UE aperating in Dual Registration mode may register-in 5GC ahead of any PDN connection transter using
the Registration procedure without establishing a PDU session in:5GC (TS 23.502 [3], clause 4.2.2.2.2).

- UE performs PDN connection transfer from EPCto 5GC using the UE initiated PDU session establishment
procedure with "Existing PDU Séssion” indication (TS 23.502 [3]..clause 4.3.2.2,1).

- If the UE has not.registered with 5GC ghead of the PDN connection transfer, the UE can perform
Registration.in SGC with "Hxisting PDU Session” indication in the PDU Session Request message.

Editor's riote: Suppoit ol Registeation combined with PDU Session Request in TS 23502 [3} s act yat dﬁﬁmed

"< UE may selectively transfer certain PDN connections to 5GC, while keeping other PDN Connections i
EPC.

- UE may maintain the registration up to date in both EPC and 5GC by re-registering periodically in both
systems. If the registration in either EPC-or 5GC times out (e.g. upon mobile reachable timer expiry), the
corresponding network: starts an implicit detach timer.

NOTE 3: Whether UE transfers-some or all PDN connections on the 3GC:s1de and whether it maintamns-the
registration up to date in both $GC.and EPC can depend on UE capabilities that are implementation.
dependent. The information for détermining which PDN ¢onnections are transferred on 3G€ side and the
triggers can be pre-configured in the UE-and are not specified in this release of the specification.

NOTE 4:1f EPC does not support EPS Attach witheut PDN Connectivity the MME detaches the UE when the
last PDN cennection is released by the PGW as described.in T'S 23.401 [26] clause 5.4:4.1 {in relation to
transfer of the last PDN connection to non-3GPP aceess).

CHiitar's ricitg: For URS operating Tn duab-régishiation mote Theeds o be'vlarified Row the network detanmingy
the aedess v which b rottes sordrol plane féauests For MT servives fes, BT 805,

[115]  H3H 5G Systemoll A 52 SMSE X {1 3| of &ttt
[116] SMS over NAS<= control plane 2.2 SMSE 7 &-5f= W4 0 2 o]

A O 22 = IMSE 0] -85}9] user plane 2.2 SMSE A &-35F= W2l o] 9}
[117]  5GCel A SMS over NAS+ & 90 S=A|E o] gl o, ool o gt ff
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23.501v1.1.09] 4.4.2°4 (SMS over NAS) ¥ TS 23.502v0.5.02] 4.13.34 (SMS over
NAS procedure)a ZaLsl7]| &2 o),

t}& 3 35 UE7} 5GC 55 A] UEE serving®hi= AMF7} UDM 2.2 A} 0]
UE2] MM(Mobility Management) serving node Q& =3} a1, =3+ UE®] A SMS
A& A8l 71 #1 e SMSFE A ®atd, ol & SMSE7F UDM 2. & A4 o)
UE®] SMS serving node )& ‘553t AxF 2 719 55 0] 3 Al ¥ = & 2o
gk A o 24, TS 23.50200 4 7§ A1 W&ot}
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[4£3]

413.3.1 Registration procedures for SMS.over NAS

The Uli and network follow the procedure as defined inélause 4.2.2 2 for mitia! régistration in 5GS. To
enablec SMS over NAS transporting, the UE includes an "SMS supported” indication in Registration
Request indicating the UE's capability for SMS over NAS transport The *SMS supported" indication
,mchcates whather the UE supports SMS delivery over NAS via 3GPP access, or via non3GPP access, or
vid-hoth the 3GPP.and non-3G PP dccess.

2. The AMF perform Update Location procedure with the UDM. If the " SMS supported” indication is
‘inéluded in the Registration Reguest the AMF checks SMS subscription from the UDM for the UE on
whether the SMS service is allowed to the UE. If.yes, the. AMF discovers and selects an-SMSF to serve the
UE.

The SMSF discovery is based on the following methods:

- SMSF's address preconfigured in the AMF (i.¢.. SMSF FQDN). or

- SMSF's address received from the DM during Location Update procedure; or

- The AMF invokes Nirf. NF management_Discovery service operation from NRF to discover the
SMSF address as described in clause 5.2.6.2.

For roaming scenario, the AMI selects;an SMSF in VPLNN.

-3a. The AMF includesthe "SMS supported” indication to-the UE in the Registration Accept message if the
AMEF has selected an SMSF;or

3b. The AMF includes the "SMS supported” indication to the UE in the Registration Accept message only
aller step d in.which:the AMI has received a positive indication from the selected SMSF,

The "SMS supported” indication in the Registration Accept message (sent.in step3a or 3b) indicates to the
UE whether the network allows the SMS message delivery over NAS via 3GPP access or via both the
3GPP and non-3GFP access,

4. The AMF inyokes Nsmsl SMService Activate service operation from the SMSE, The invocation includes
AMF addressand SUPL AME uses the SMSF address derived from step 2.

5. The SMSF reirieves the SMS reluted subscription in step:Sa by inv oking Nudm _Subscriber Data_Cet
service operation: from the UDM. SMSF also crestes an UE context to store the SMS subscnpnon
information and the AMF address that is serving this UE. The SMSF invokes Nudm_UL Context
Management _Registration service operation to store the SMSF address in‘the UIDM for short message
',turmmatmg routing,

v ﬁlfe;sb%e 'I'he _AMF stores the SMSF address recewed as part of the UE contc\L

4133.2 De-Registration procedures for SMS -over NAS

1f UE indicatesto AMF that it no longer wants'to send and reccive SMS.over NAS (e.g., not including *SMS
supported” indication in subsequent TAU) or AMF considers that UE is no longer reachable (i.c.. UE is detached
from 5G8), AME uses Nam{: EventExposure_Notify service operation to notxfy SMSF that UE is currently
deregistered from SMS aver NAS in SGS and subqequemly deleies the SMSF address. SMSF shall invoke
Nudm U85 Context Management Deregistration service operation: (o delete it's address from UDM

HEEX| (1A H91=) ISA/KR
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[121]

t‘

Ve

accessZF B8l A 248}y HAE HodF ) (TS 23.50200 4 -3,
[3£4)

E3 e L 4 Ul R T 62 MT SMSE 3GPP access & 84 B non-3GPP

413.36 MT SMS over NAS in:.CM-IDLE via 3GPP-access

.T s 73. ,04.0 [7]

4. SMSF sends SMS paginip request to AMF viaN20. The SMS.message includes IMSI and:SMS- MT
indication. AMF pages the UE using the procedure dc’nnbd inclause-4.2.3.4. UE. ré*;ponds 1o-the page with
Service Reduest procedure. .

After NAS connection between the AMIT and UlLis estublished, AMI sends a.message 10-SMSF vin'N20
to atlow the SMSF to start forward the MT SMS. In.order 1o permit:she SMSF to creatc.an accurate
charging record, the AMF adds the IMEISV, the'local time zone, and the UE's cutrent TAI and x-CGI as
part of the Service Réguast,

5a-5b, SMSF forward the SMS message:to be sentas defined in TS 23,040 (7] (i.e. the SMSmessage
consists of CR-DATA/RP-DATA/TPDU/SMS-DELIVER parts) to AMF by invoking
Nam[_Communication NI1MessageTransler service operation e, ANI encapsulates:the SMS message via
a NAS message to the UE, ' '

HEEX| (1A H91=) ISA/KR
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Sc-5d. For uplink unitdata message toward-the SMSF, AMF invokes Nsmsf SMService UplinkSMS service
-operation:to. forward the message to SMSF. AMI alsoincludes x-CGI and TAI

6a-6b. UE returns.a-delivery report as.defined in TS:23.040 [7]. The delivery report is encapsulated in an.
NAS.message and sent to the AMF which s forwarded 10-SMSF by invoking
Nsmst_SMService . UplinkSMS service operation,

6¢-6d. SMSF uses Namf Communication N1MessageTransfer:service operation to send SMS CPrack
‘message 1o AMF AMF encapsulates the SMS message viaa NAS message tothe UE If SMSF has ‘more
than:one SMS to:send, SMSF-and. AMEF forwards subsequent SMS /SMS ack/ dcirvery report the same
wayas desmbed irstep: 5a-6c

7. SMSF delivers the:délivery report to-SC as defined in TS 23.040 [7).

8. ‘When 1o more SMS is to be sent, SMSF invokes Namf Communication _NiMessageTransfer service
operation to terminate this SMS transaction with AMF. -

NOTE:  Receiving this request doés not trigger AMF to send N1 message to'the UE unless required by
'some cause value in the request. ' N

4.13.3.7 MT SMS over NAS in CM-CON NECTE_D

followmg m odlf 1cat10n

= There is ne need for.the AMF to perform Paging of the UE and can.immediate continue with-a message to
SMSF via N20to allow the SMSF to start forward the MT SMS.

413.38 MT-SMS over NAS via non 3GPP access

HEEX| (1A H91=) ISA/KR
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[124]

[125]

Figure 4.12.3.8-1: MT SMS over NAS via non 3GPP access

1-3same as in Figure 4:13.3.6-1

4, SMSFsends SMS-MT transfer request to AMF viaN20. The SMS message includes IMST and SMS-MT
indication.

5, . AMEF determines to-deliver MT-SMS via non-3GPP access based on sperator policy;.e.g., sélect non 3GPE
access il 3GPP decess is:CM-IDLE - This only.applies-when both the 3GPP and non-3¢ PP access are
comnected to the same network.

6. AME sends a NAS notification message vig non 3GPP access to the TE toindicate MT-SMS delivery is
pending.

AP wack, .§1sp Gawilineed 1o be eﬁzgmdmm the deéifsmﬁ imm x}fmi zmc_i.
7. “UE responds to NAS netification with-Service Request procedure as defined.in clause 4.2.3'3.
-8, AME sends amessageito SMSF via N28 1o altow the SMSF to start forward.the MT SMS.

9. SMSF forward the SMS message. to be sent as defined in TS 23.040 [7] (i.e.the SMS message consists of
CP-DATARP-DATA/TPDUSMS-DELIVER partsyto AMF using a Downlink/Uplink Uniitdata. message.
ANIF encapsulates the ShS message via a NAS message to-the UE.

The rest of the steps follow figure 4.13.3.6:1'step Sh 1o 6c.

NOTE: ANMF'may retry MT-$MS delivery via 3GPP access as definein clause 4.13.3.6'if UE doesnot
respond to NAS notification message in step 6.

41338 Unsuccessiul Mobile terminating SMS-delivery attempt

If the principles as défined in clanse 3.2.$ 0TS 23.040 (7] for triggering SMS resdelivery after unsuccessful MT
SMS attertipt are followed, the SMSF shall set Mobile Station Not Reachable Flag (MINRE) logally when MT-
SMS3: delivery fdils. Wheh SMSF:set MNRE, it shall invoke UE Reachability Notification Request procedure to
AME ag described in clause 4,2:5.2.

When AMF-detects UE- activities, it notifies SMSFwith.TE Activity Natification as'shown in described in
clause 4:2.5.3, SMSF shall'informy to the UDM/HSS that UE has becoming active and then clear its iriternal
MNRF. '

The.optimized procedure of Unsuceessful Mobile. tenninating;SMS;delivc;y may.ba supported as follows;

- Inthecase of a.SMS delivery failure;to a UE, after the first SMSC informs:the TDM/HSS that the UE is
notableto receive MT SMS, the ULNM/HS S shall set ity internal Mobile Station Not Reachable Flag

= I the UDM/ESS has not subscribed UE Reachability Notification, it immediately initiates a-subscription
procedure as specified in clause 4:2.5.2. ' '

- When AMEF detects UE activities, itnotifies UDMHESS with UE Aetivity Notification as described in
clause4.2:5.3. The UDM/HSS clears.its MINRF and alerts related SMSCs to relry BT SMS delivery.

EPColl 4 2] SMS over NAST= MME7} SMS 7|52 A| 91 &}i= 2 $-9} 218 A
e A2 Uz 4 ok MMEZESMS 7152 A 93= 4 9= MMEZ| SMS
protocol stacke A ¥ 8h= A2 5 10(a)el] A vle} -2 o} 7] 8l X o ufe}
SMS7F A&t} 2FA 3F AFeHE TS 23.2722] Annex C (normative): SMS in
MMEE- Za1gt}

MMEZ} SMS 7] 5& X 3HA] & -5+ MME®] SMS protocol stack©] g1+
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C38 Registration of MME for SMS

c.8.1 Request for registration

An MME supporting SMS in MME that needs to perform a registration with HSS shall follow the following
procedure to become registered by the HSS-also for SMS,

The following sequence shows the request for registration with the HSS for SMS.in MME..

. The Ul initiates combihed attach:or combined TA/LA Update to.an MME. A UE that only supports NB-
ToT (see’TS:23.401 [2]) may-issue-an EPS attach or TA Update-instead of a.combined attach or
combined TA/LA Update.

2. The:MME sends-a Location Update Request (SMS in MME feature flag, MME address for MT-SMS
routing, RegistrationF orbMSchuest "SMS-only” Indication) message to HSS. SMS-in MME- feature
flagindicates that the MME is capable of SMS transfer.without the need of establishing an SGs
association with.an MSC.The "SMS-only™ Indication‘is included-if it has been included:in- the request-
from the LUE. The MME mcludes one of the followmg ReglstranonF orSMSRequest values based on the
criteria shown in Table €:8.1-1.

HEEX] (1A H91=) ISA/KR
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[
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NOTE 1: If this is set the HSS cannot determine whether the SGs is available.

NOTE 2: If this value is set it means that the MME supports 8Gs. TJE might or might not indicate "SMS-
only™.

3. Ifithe FI33 supports SMS in MME and the subscription includes-SMS3:
a) if one or more of the following is'true:
- Network Access Mode is PS ornly; or
- the MME indicates "SMS in MME Required";
then the IISS shall register the MME for SMS;

b} if the MME- indicates "No Preference for SMS in MME" and Network Access Mode is not equal to
PS only but:-one or more of the following are true:

- the UE indicated -"SMS-only";

- the'subscription is limited to PS domiain services and SMS service via the ¢ and the PS domain
("P3and SMS only™);

then the HSS should register the MME for SMS;

NOTE 3. The HSS can decide not to-register the MME for SMS since 1t knows that the MME supports 3Gs
but thé normal behaviour would be to register for SMS arid avoid an SGs assgciation.

¢) if the MME indicates "SMS in MME Not Preferred" and Network Access Mode 1s not equal to PS
only then the HSS should not register the MME for SMS;,

NOTE 4: The HSS can decide.to register the. MME for:SM3-based on the "PS and SMS only” setting and
also on other factors including the UE indication for " SMS-Only", it.is however assumed the
normal behaviour would be not to register for SMS.

d) otherwise the II3S shall not register the MME for SMS.
Tf H8S registered the MME for SMS, the HSS sfores the MME address.for MT SMS.

4. Tfthe HSS accepts to register the MME identity as-an MSC identity for terminating SMS services then
the H33 cancels the MSC/VLR registration fram the H3S.

5. The H3S sends-a Location Update Answer (indicgtion whether the MME has been registered for SMS,
subscription data including the Natwork Acecess Mode and-"PS and SMS only" indicdtions, SMS3
subscription.data, SM3.in MME feature flag) message to MME.

If the 1SS does not register the MME for SMS, it shall indicate that the MME has not been registered
for SMS and not include any SMS subscription data,

SMS in MME feature flag indicates that the HSS is-capable of supporting the SMS in MME feature.
The MME stores the returned data.and checks the result of registering the MME for SMS.
If the registration for SMS was not accepted, the MME does following:

a. For a PS-only subscription (1.¢. the Network Aceess Mode in the subscription equals "PS-only"), the
MME shall not establish any SGs association (no SMS services are provided to the UE).

b. Fora"PS and SMS only" subscription where SMS edn be provided over CS (i.e. the Network Access
Mode equals "PS+CS" and the subseription parameter "PS and SMS only” is set), the MME tries to
establish S¢s for SMS.

c. ForaPS and CS subscription where also other C3S servieés are allowed (1.e. Network Access Mode
equals "PS+CS" and the subseription parameter "PS and SMS-only" is not:set); the MME ftries to
establish SGs for SMS:and other C5.services.

C.8.2 Removal of registration of MME for SMS
C.82.0 General
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[130]

(3

3191

The removal of the registration of MME for SMS is used by:

- The HSS to inform the MME that the registration of MME for. SMS.is cancelled; or by
- The MME:to inform.the HSS:that it réquests to remove its registration for-SMS.

of SMS subscnptlon, CS ]ocanon updaw elc) the followmg procedure 18 applxed

1. There is-an event that shall trigger the cancellation of the MME being registered.for SMS. This may. for
example be the removal of the SMS subscription for the UE, a'CS.location update, .cto.

2. The HSS.sends an Insert Subscriber Data Request (Remove SMS registration) message to the MME to
inform the MME that it.is no:more registered. for SMS in MME.

3. The MME sets'its "MME-Registered for SMS" parameéter asnot registered: for SMS and the "SMS ,
subscription data” is considered by the MME as invalid. It acknowledges with an'Insert Subseriber Data

Answer message to the HSS.
NOTE: A normal Canceél Location of MME whichresuilts in the MME no longer being registered for PS
services forthat'UE will also render:the MME not registered for SMS.

C.8.2.2 MME-initiated removal of registration of MME for SMS
When the MME needs to indicate to'the HSS that it.is no lenger registered-for-SMS in HSS, (e.g. because the
UE:initiated a EPS. attach only, TAU) the following procedure is applied.

1, There is an-event that triggers the cancellation of the MME being registered for SMS. This:may-for
example be an UE:initiated EPS attach only ora TAU.

2. The MME sends a message to the HSS to-inform the HSS to remove its registration for SMS in HSS,
3. The HSS:cancels the SMS registration for the' UE in the MME, It acknowledges and responds to the

kx| 2+ B v} ¢} 7Zho] UEE &= MT SMS7} SC (SMS 9] service center)©ll
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oy WA o] FoA A=A A A Q1 o 7} A ¥ o] drt. = 115 s, @A
S1101- S1102¢ 4], UEE 2] SMS7} =26l SC+ O] £ SMS-GMSC=® Z&-3}a1,
SMS-GMSCi= ¢ & ot & A %3l oF &4 routing G H.E A7] 9 3l
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serving node®l] t ¢+ H H.E A| &ttt v == &1 A3} UE 7| SMSE

X 3} 5= serving node 24 SMSF 2 MMEZ} 2.5 &4 5H, @A $1104~57F
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[166] SMS-GMSC+= A 8l/2 4 3k serving node 2 MT SMS #1422 % (MT SMS
transfer requestE 2 %)3}H, o] &= o] F step= WHE T}
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[168]  MT SMS A 42 9lal MME7ZF A 815 79 v+7] S1108b ~ T7] S1109b7}
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