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Al A
7Y
A7 1
T B4l A|~Eo A MME(Mobile Management Entity)”7} @ A (UE reachability) EYEHS 93k Wi

HSS(Home Subscriber Server)®ZHE Wi HA (reachablitiy)gE EYEH 37 43 HAXE FA8=
Al

o HZA BH A A|(UE reachability related indication)”} A7] WA Ao Ed=w | A7) bk HZA &
H A o] &3le] Ay wEe] dEIH A 7H(Active Time)S AHYIE ©HA;

471 BUE Rl 278k, 7] BSS®, 7] 9@ HoAY ddd EUHY XES YExyss dALE

5

A7) S A #-E A=, ] HSSTE U] EYEE EEXEE S8 o] % *ﬁ’]’\ A AW (Service
Capability Server) T3 ojZg]Alo]A AMv](Application Server)”7} A7) ©ZolAl &gHa HolHE A3}
7] 98, A7) @to] M 7l (reachable)d AE]S FX e A7) wike] g H ’\]7&% Ad3t7] $135ke]

o] &5,

47) NE|H Alzke]l EfF] 49 Y (Tracking Area Unit, TAU) A} &<t A7) wide] shgs= 49, A7)
wito]l A AEelM 7 AEHE A3 o, A7) SdE dEE A B Y] dRe FF HHE fAH
i,

A7) @) S1 Ae A7) dgE dEE AZk] FASMY, fAEE, g A2 ZUHY 4,

AT 2

A7) W e B ANE 7] A A Bl dEad daks atgR HolEs} £Ae AA
S e ded muey P
A7 3

A7) e S B ANE ) aReldl A58 S8R ol Bk 4] Aus g A E
1] olZeldlold A 2R Y Adss v 4oy mUHY P

A1&el A A,

271 HEIE A 7F(Active Time) & '0'®E AEEE ol H2Ad FUEE 9.
A3 5

A 13l QoJ A,

A7 MMEZF S1 HWoj3 & AAs7] Yste] 7IA=olA 7] AY2E Al 23 (Initial Context Setup
Request) WAIAE AFsle GAE O X8t &2 A BUHTE WUy,

A7 6

A7) A E dElB AI7EE EFT] 99 Julo]E 59l (Tracking Area Update Accept) HA|A], ofE]x] <<l
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[0001]

[0002]
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(Attach Accept) WAIA] TE: AB]2A QA £<l(Service Request Accept) HWIAAE E3] ALEE oy A

EUEE Y.
AT

2 Ea A" A v A4 (UE reachability) ZUEES 93k MME(Mobile Management Entity)ell o]
A1,

ANEE FF45E B4 2E;
wHre; 2
A7 B4l BE E Y] dEEE Aojste ZEAANE 2T,

A7) Z2AME

HSS(Home Subscriber Server)®%E @%@ HZA (reachablitiy)S RYEH 37] 93
W A ZA B A A (UE reachability related indication)”7} AF7] ®A| Ao E3kws | A
AANE o]&3le] Ar] we] HE]H A ZH(Active Time)S MBS, 7] @ H
EUE ol sk, A7) HSS2, 7] & A ddd 2UEY gEE

i

A7) B AaAd B AAE, A7) HSS7F 7] BRUEE ZEXEE 4% ol Au)x ARF AW (Service
Capability Server) H¥ olZg Aol A (Application Server)7} A7) ©@dolA sla 3 dolHE HEs}
71 98, A7) white] A Zbs(reachable)d AEIE GASES A7) whare] olEln A7k s 95t

o] 854,

AT™ 9
AHA
7% 10
AHA
AT 1
AHA
AT% 12

A

yige] dy

7] & & of
B owe TA B4 Asdel B8 Aoz, ek 4As 9% 424 (Reachability)E RUHPE A9 =
= FAe] 9% P 2 o) AUshs FAe] % Aol

W & 7 &

MTC(Machine Type Communications)i= 3}} o] wWAl(Machine)o] XFEH= BA W48 ou|siy,



[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

M2M(Machin-to-Machine) SAlolut AME SAlo R AAHH7|E gtr). o 7|4, #ilo]
MYs oz A @& JMAl(entity) & Vgt d& Eo], olF §4l 2E
dujr) o 2e AAe= EE, AFEAY] 23 /709 flo] AAsoE WES A A st
ntEEF 22 AR 771E wale] el sidd g vk, ol d wAle e JAES B &

MIC &A(devie) H= wiolziil A Attt S, MICE AFES Z2ZH/1Y glo] skt o9 wAl(S, MIC %
el A FPEE FAES r gt

MTCE= MTC X 2kl ZA(dE E9], D2D(Device-to-Device) FA), MIC Ax¢} NIC oiZ|Alo]Ad AW
(application server) 7+ SAl& E3e 4 vk, MIC &A% NIC o]Zg]Alold AW 7he] EA4le] AN =, =
& Hujzkel AW, POS(Point of Sale) FX|et AW, 7], 7k~ e F= A374 A 1k & & F
ATH, L o= NTCol 7]¥kgk of Z&]A|o] A (application)olE HoH(security), <% (transportation), =
Aol (health care) §o] Estd &

g J§
ddstef= A

2 oage] 548 o 595, A EFLE(Low complexity), A oA (Low Energy) 59 54 7HA+=
](Constrained Device)(dES Eo], IoT(Inter of Things) & &=, M2M €& &=, slvtel qH YRS 714
FEE 22 g 0 2 ) A dolH(EE )& a&4o2 HdFshr] s W

S oft ot

ol ;
4

?Q jor

)
=

oA o] Farat sk 7lEd AAlES o)l AR Viwd AR AFEA doen, dAushA &
71ed HFAEE ople VARSEH Bl fok= Vladobld 4 AAe 7H Aol Al et

R
o oo
rlm

2 oie] o e, FA Al AlzageA v HJ(UE reachability) BEUHES $3 ol glojA,
MME(Mobile Management Entity)”7} HSS(Home Subscriber Server)Z-E wd HZA & XA (UE reachability
related indication)E X3 @ A2 EUEHHES 93 HAXE FAlstE @4 2 A7) MMEZE QR

AlZF(Active Time)S THdol] 98t ©AIE xshsta, 7] od A #d AAE A7) w@de] dEHE A
e APET) S1ske] olgEm, A7) v A B AAE AwelA 7] wudA d%etd ekt sk
92 dolEl7t 47 welA A4E & AR 7] 9ol 4 7bs(reachable) AENE fH8h7] S5k ol

PN
%49 + avh.

v Alst A, A7) B A4 B A= Y] AWM Y] kel Al WEekd Yk s A dlolE vt
EAES A E 5 Q).

vt A, A g Ao B8 A s A g A A5 stER A dolErt EA%kE Auls I A
W (Service Capability Server) T o] Z2]Ao]d A¥ (Application Server)Z%E HAEE 4= 9l

vk s A, A7) AEIE AIZF(Active Time) '0'Z A¥E & v},

kA8 A A7) MMEZF Sl Hﬂﬂﬁe
Setup Request) WAIAE AE3 4=

148t7] flste] ZIA =l Al 27] AYAE A9 24 (Initial Context

—ﬁru

vtEA s A, ] A"E dEH AIZFe EF] 99 Julo]E £l (Tracking Area Update Accept) WIAIA], o]
B2l &<l (Attach Accept) WIAIA] HE Au]2= 8% F<A(Service Request Accept) HIAIAE F3l AFE &

Siek,

_1

Houbgo] grE o e HA B4 AlxElo A vt A A (reachability) BUE RS 93 Wl glojA,
AW 7E g A stEdE A doleE dEshd dte 45, 92 A2 EYUHEHHES 2457 98 BUHYE &
X (monitoring request) WAIAES AFsls GAES g3, A7 ZUHEHE 23 dAxA= g 24 A4

Z) A (UE reachability related indication)& 3Z&sti, A7) @2 "4 B8 XA (UE reachability related
indication)& 7] ©ae] HE]H AlZH(Active Time)&

ftllo
e
ot
QL
N,
f
QL
£
)
%
it
4
%0,

v s, 7] e A B AAls AulelA 7] sk A diolErt Y] el dsd 5 =S



[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

A7) @do]l HZ 7ls(reachable) FHIE FA317] 3t o] &= 4 U},

A, A AR A7 Bl AT Jbsaite BAS FAEd, A Aus 4] vl 4] &
93 delHE 45T + A,

2 iy o2 o FFE, T T A &gl @d HFA(UE reachability) EUE RS 918 #gel qlof
A, MME(Mobile Management Entity)”} HSS(Home Subscriber Server)Z%E F71%4 Ed7 99 <
TAU: Periodic Tracking Area Update) Efol® AAE& xFste od HIAH EUEHHS 3 HMAAE FAlske
Al B 7] MMEZF P-TAU Axtell A P-TAU BlelwE A&eh= @dAIS xEststar, 7] P-TAU Efol™ A

P-TAUE AYsl7] fste] o184 4 U},
u A SHA, A7) P-TAU Elelw AL A7) ddoAl A% st dlolErt EAeke AMula 97F Ay
(Service Capability Server) H+ o] Z Aol A1 (Application Server)=ZF-E AE"E 4 it}

v S A, 37 A" E P-TAU Eleld = EZ) 99 dulo]E <5< (Tracking Area Update Accept) HAIA],
oJEfX] 5l (Attach Accept) WAIA] H= AMuU]2= 2% 59l(Service Request Accept) WAIAE T3 A%d 4

ugo] g4

2 Ao dAAdel waw, o 53], A EéE(Low complexity), A ol (Low Energy) %9 EA<& 714
= Algtd A (Constrained Device)ol Al sFH A HoJEE E&H o2 AET 5 AU},

wah, B oam o] Ao wEw | whEo] HZA (Reachability) S RUEHsla AATgozH Aroz 7
ZH(sleep) AE(AE S0, 79 Aol XE=(Power Saving Mode) *=x= &F® B<E 52 (extended
Discontinuous Reception)2] &¥ FE)E A Yst= oA s1EFP A HolHE a&do=z AFs 4 Aot
Eodgol A8 = Qe aye ool AdFd ayE ATEA gon, dFdx &S E UgE gnsd
ofgje] Z|AREE E dyo] £ JieRokdA B AAE JHX AelAl WEsA olslE & A

T 18 B dlgo] #8542 9 EPS (Evolved Packet System)S 7+eF3] oAt =wolt}
= 2= B dgo] A8=E 4 9= E-UTRAN(evolved universal terrestrial radio access network)e] HEH =
Tz o dF Yehdok

£ 4 2 o3gel A8 4 Qi A BA AZYA S Bl s Z2ES T2 et
£ 5t 2 3ol A89 4 Qi TA B4 A2UA DM % BN AHE dAshs Erolt

E 72 B U 489 5 dv 74 34 A=HAA M 5F el A Ale] HW(control plane) E AR
A} Wl (user plane)d] AF AZRE dA|ste Z=Holt)

T 82 £ o]l HgE F e A 34 Al=Hlo A ofE) X (attach) HAHE S| dAlShe =T,

L 9E & dyo]l 489 & dv FA Al A= A 7140 EFF] I HulolE HAE 7HES] o As)
= Edolt.

T 102 ¥ dyo] 489 4 v T FAl AlzgA o EFA AMulx 8 AXE S| dAlEie =
Holt}

T 11 B dyo] 489 4 Qv A4 FAl AlzgeA o EFA AMulx 8 AXE S| dAlsie =
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[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

o)
o
-

£ 12 ¥ ouwe] A89 & Qb T FA AxelA sk Aoy weol v ojst saga doly §
| AxE A

= 13&

N

e

)
ol
S

k)

o

)
a
X0
iy
!
2
offt
>

A A 2" A g HEA EX] 8% AX(UE Reachability
T e B Il ALdE F v T4 A A&FA v &% FX AAHUE Activity Notification
procedure) & o AlSh=

= 15 9o £ (sleep) 7 F @ HZA X HXF(UE reachability notification procedure)E o]-&
sk o] FAHS Awety] g E=dolt).

sto] YA HelHE A5 )

£ 16¢ # el I Adde] wE gw dey nUHEe 99 BEe dAse mred
178 & el I Adde] e gw 1oy nUHEe 99 BEe dAse mred
© 188 B owne] o Axelo] e v gy v HES 98 PEe oA srely
£ 19 # el I Adde] e gw 1oy nUHEe 99 BEe dAse mred
%208 B owne] o Axelo] e v gy v HES 98 PEe dAes suely
% 21e ¥ Uy o Axde] mE 54 39 BE FYEE G B

ofsh, ¥ wyel W uEAd 44 guE ArH =ue dxste Adsl dhad. A%E 2wy W
ostel A AT A B ougel AAH AAFHUE APsag s Aeln, ¥ wwe] AAE S 9
E RU AAGHE GEad s ol ohth. olste] GAlF M@e B we] 9w ol AT
Ao TAH APAGS EFe. e, FYtE B ougol odd TAL ARG glolE AAE £ 9
%o ot

of mEaAE AL He/] Aste] BAL Tx W FHE AFHAY, 4 P2 2

2 HAANA ZA T @ET AP oR FAS FYste UES TS FH =E(terminal node) ZA1] &jH|
£ Ztet. B EAA ZIAF o) 2 AWE 54 532 A9 mepAs AT 39 =
Z (upper node)ol] 9&f F3E Fx Jrt. =, VA FE ETTEE Ty UEY T =E=E (network nodes)E ©]
FoAAE HEYZAA dETe FAE& fd FdHeE g $HELS VAT BEE VAT o9 gE dHE
A3 =25 93 FdE 5 A5 AWl ' 7]AF(BS: Base Station)' AT (fixed station), Node
B, eNB(evolved-NodeB), BTS(base transceiver system), HAlZ~ FEAE(AP: Access Point) 52 £ofo] 2]
fAE 4 Ak, T3, '@ (Terminal)'> ZAEHAY olsAS 7ME 4 o, UE(User Equipment),
MS(Mobile Station), UT(user terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station),
AMS(Advanced Mobile Station), WT(Wireless terminal), MIC(Machine-Type Communication) 3],
M2M(Machine-to-Machine) =], D2D(Device-to-Device) &= T¢ &ol& A2 5 Qlv}.

ojstell A, StFFA(DL: downlink)= 71A|=rell A wze] SA4le ofvsty, JFH=(UL: upli
AFoze] TAE ougt), sFFAdA FA7)= 7|AFe diola, Ve TEe dif

FANA FAV]= dde] dFola, FAV|= VAT dFY 4 ).

oot

olste] AwelA AFEHE 54 gol5 B wyel oslZ §7] 4 AFE Ao, oed 54 ol A}
& B owne] 7)%H A Wolux e Wl te Az wgd 5 o

f

o]ale] 7]%e CDMA(code division multiple access), FDMA(frequency division multiple access), TDMA(time
division multiple access), OFDMA(orthogonal frequency division multiple access), SC-FDMA(single
carrier frequency division multiple access), NOMA(non-orthogonal multiple access) &3 #2 t}oFsl
A HE A z=de o]8= 4= 9Jt}. C(DMA: UTRA(universal terrestrial radio access)t} CDMA20003} #& H-X4
714z (radio technology) = T34 I i TDMAE GSM(global system for mobile
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[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

S50l 10-2326072

communications)/GPRS(general packet radio service)/EDGE(enhanced data rates for GSM evolution)¢} &
T4 ez Fd89 4 vk, OFDMAE IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-
UTRA(evolved UTRA) &% %2 F4 7l&= Fd€ 5 Ak, URAE  UMTS(universal mobile
telecommunications system)®] dX-oJt}. 3GPP(3rd generation partnership project) LTE(long term
evolution) E-UTRAE A}&3}= E-UMTS(evolved UMTS)9] dHX-24, 3} Ao OFDMAE 83t 3=

o] ] SC-FDMAZ =& 3tc}. LTE-A(advanced)™ 3GPP LTE®] zl&}o|t}.

ok o] AXGES Y4 A4 A|2¥E¢] IEEE 802, 3GPP 2 3GPP2 = FHol% dlito] JAE EE EAE
oa S E = vk S, 2wl AAdE T L 2l Ve M-S BEs] =uly] Hal dehA
B HAE e FEES A7 A5 & A" ¢ vk, E3, 2 ZA00A JiAIEL e BE 8
52 7] 2E T4 98 AgE 4 Q.

AgS PEsHA 7] Y8, 3GPP LTE/LTE-AE 152 71&skAvr 2 2o 7e4 5Ho] old A= A
OMEP.

® BAA AgE 5

Sl gol5e thew} ol HolHr),

- UMTS(Universal Mobile Telecommunications System): 3GPPol & 7N@t%l, GSM(Global System for Mobile
Communication) 71¥ke] 3 At (Generation) ©l& &4 7]&

- EPS(Evolved Packet System): IP(Internet Protocol) 7]¥+e] #§%l n3t(packet switched) o] U|EH =]
EPC(Evolved Packet Core)®} LTE, UTRAN 59 A~ HEYIZ FAE UEYI A|2=. INIS7} 13d S
o] YES|Fo|t},

- NodeB: UNTS HIE 9] 7|A]=. &L]o AX]sly AMZA = w2 = A(macro cell) TFEo|C},
- eNodeB: EPS HIEQ 9] 7|A]=. &L]o AXsl AMHA = wlZZ A(macro cell) jFEo|t},

[‘0

- @ (User Equipment): AFEXA} 717]. ©@#& Wit (terminal), ME(Mobile Equipment), MS(Mobile Station) &
9] L= AFE F Arp. EI, v ESE ??EH:‘E, PDA(Personal Digital Assistant), ZuwlEE HE]|
vtjo] 7171 53 #Zo] Fd 7bse 71719 & dil, = PC(Personal Computer), 2 ®&Al 49} o] Foj
E7Fsg 7171Y 5 UTh. MIC & Ul&oA o = ddolgte &ole NIC 93-S AT + Aot

m

PE‘

— IMSCIP Multimedia Subsystem): WHEJU|t]o] AH]|2E [P 7|¥roZ AF3l= AHA|=H,

- IMSI(International Mobile Subscriber Identity): ©]%& B4l UEYINA IAFoR nf{F31A ==
AR} AR}

- MTC(Machine Type Communication): Aol 719} glo] wAle] <& 5= &2, M2M(Machine to Machine)
FAlolgkal A A3 S Q).

- MIC @ (MTC UE = MIC device T MIC FA]): o5 B4 WEYAE 53+ 54 75S 7FAa, NIC 7]
55 FPEE GRS B0, ARV, A ).
- MTC A (MTC server): MTC ©&S #A 3= UEYT Ao A, ol EA UELYIY Ui == i &

A 4= Slvk. MIC AR&A7E A (access) @ = = AHIH)2E 7Fd 4= Stk 3, NIC AH= thE A
EoA MIC #H HH|2E AT =% A3L(SCS(Services Capability Server) HEl), ApAile] NIC o] =7 o]

=

- (MIC) oj=ef7leld(application): (MIC7F &5 =) Mul=(dE 501, 94 #A, &F o5 4, 71& &

- (MTC) o Z Aol AW : (MIC) ol ZEAlo)He] AP WEYZA o] AH

- MIC 5 MIC feature): MIC oZlAClAS AH3tr] 93 HWELZY 75, dF %Oi MTC PME% 3
(monitoring)< €2 A 59 NMIC oZgAolHAA HFn] & F

(low mobility)& A}#7)9} & NIC wzo] thalk MIC o] Z g Aol S 93 EH o]

- NTC ZFYJAF(MTC subscriber): HWIESA SH el A& AAE 7N o, sty o] NIC @l A
A5 A F3sh= QNEE] (entity)o] T},
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[0056]

[0057]

[0058]
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- MIC & (MTC group): Hol= sl o]kl MIC 53 F#3tH, MIC 7FdAFl &3k NIC ©he] 253 9]
EIa=

- AMulx= I AB](SCS: Services Capability Server): HPLMN(Home PLMN) 4+¢] MTC-IWF(MTC InterWorking
Function) 3 MIC ©h} S218t7] 913k AE|El= A, 3PP W= A} HEH o] 9l

- 9|3 A2} (External Identifier): 3GPP WIEI=Lo] 9% IEJE|(E Eof, SCS Hi= o ZeAlolA Au))7t
NIC ©HZ-(HEE NIC whZo]l &3k 7FIA) S 74 7]7] (e A¥slr]) 98] Abgsts AWM A (identifier) 24 A
MAA o2 IH(globally unique)dttt. % A= o231 o] =uel 2 E2F(Domain Identifier)e} &4
2182} (Local Identifier)® A ¥},

- 2o AMA (Domain Identifier): olF £41 WESZ Agiae] Ao} g = =uAL M| 9%
WA ehe] A Az te Auaze] 4452 AT fa) s w mesl AEAE e 5 9
o

- 27 2"¥A(Local Identifier): IMSI(International Mobile Subscriber Identity)E #3FstAY 534
AFSEE A, 24 A o Eg Aol EHld A E Zf-(unique)dler s, o]F A UEYA A}
Aol o3 #eH .

- RAN(Radio Access Network): 3GPP UEF o)A Node B ¥ ©o]= AoJs}+= RNC(Radio Network Controller),
eNodeBE 23t ©9. @ ool EAlstY Zo] UEYIR A4S AlF3rt.

- HLR(Home Location Register)/HSS(Home Subscriber Server): 3GPP WEL A W] 71Uxt ARE 7[R 9=
dlo]g o]~ . HSSE A4 A& (configuration storage), 2=} ] (identity management), AF&Z} ALej

T 59 7ss 73T F 9.

- RANAP(RAN Application Part): RANI} Fo] UELTL AE ©H3d= ==(=, MME(Mobility Management
Entity)/SGSN(Serving GPRS(General Packet Radio Service) Supporting Node)/MSC(Mobile Switching Center))
Abole] 1E]H| o] 2~

- PLMN(Public Land Mobile Network): 7HQIEo|A o]& FA AH|~E A&
dole] Wz FrEe T4E + At

2

i

whow PAE MEND o

- NAS(Non-Access Stratum): UMTS, EPS ZTEREZ ~"oA tgdy zo] YEYA 719 A2dy, EI A
g F3 W] 93 78 AT, dHY ole S XYsta, kT PN GW He] IP 94E& ¥ 2 {FXA5)
=AM e AAE AYste AS T VseR gt}

olal, §F #o] HoH & uigor E U giste] 7|&git),

2 9ol ALdE & Qe Al duk

T 18 ¥ ool 89 4= 9l EPS (Evolved Packet System)S Z1eFs] oAlahs Ewolt),

= 19 UIEY)A F+x%+ EPC(Evolved Packet Core)E X &3}i= EPS(Evolved Packet System)e] +%E o]&
reFet Al AT §F Aol

EPC(Evolved Packet Core)i= 3GPP 7]&E2 &S 435l7] 13k SAE(System Architecture Evolution)2] 4]
Al 84olth, SAEE vt TH UEY A 19 oleAdS Addstes MEHI F2E ZAASIE AT A

AF3ch, SAEE, dE Eo, IP 7|we g tfdt F4 HE 7EES XYstn 1o dd doly A 59
S AlFsteE 59 AHstE AR-7) A2ES Avets AL ZRE 3

TAH SR, EPCE 3GPP LTE A ~ElS 938k [P o]% T4l Alxgle]l 7ol U EYA(Core Network) o], sj31-7]
W AAZE F R AN MElAE K G = k. 7129 ol BAl A2HE(F) 2 AlY & 3 AlY olF 4l

A ED s S-S 9% CS(Circuit-Switched) % dlo]E]E 938k PS(Packet-Switched)9] 2 7|9 FHIEE
MB-EWAS FaA Fo] HESZY 7sol FEHAY. Lelu, 3 Al olF T4l Alxwle] 23l 3GPP
LTE Alz="ld A=, €S 2 PSe] AME-LuRlEo] slute] 1P Zulez TdstE AT, &, 3GPP LTE Al2~®of A
=, IP 9 (capability)S 7MAl= @bzl ok 7ko] AFo], [P 7]¥ke] 7|X| = (<& E9], eNodeB(evolved
Node B)), EPC, offZgAlold Z=HA(AE B, IMS)E Fstd 749 4 Urvh. =, EPC= ©-dl-TH(end-to-
end) IP AH|2 F@e] B2l 30T},
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[0062]
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[0064]

[0065]

[0066]

[0067]

[0068]

[0069]
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EPCE Thofdt AL AES 3T £ 9o % 1oAE I FoA Ao aldsts, SGW(Serving Gateway),
PDN GW(Packet Data Network Gateway), MME(Mobl ity Management Entity), SGSN(Serving GPRS(General Packet
Radio Service) Supporting Node), ePDG(enhanced Packet Data Gateway)E E=A|3HC}.

SGiE 4 e EJIARMNG Zo] UES T Atole] AAHoZA S35}, eNodeBSF PN GF Atel<] dle]
£ FAGE 7% dhe adolvh. wE, dido] eNodeBoll oA AW (serving) ¥= ol AA <%
~°r, Sa 23 o154 47 LA (anchor point)e] AFE Feh. =, EUIRIN (PP Lz =8 o]l

ol Aol ol 5ds feiA SGHE SaiA dZlse] ghe-"E 4 Avk. Eg, SGie thE 3PP WIEY=(36PP E
Y =z-8 Ao Aol¥+=  RAN, dE B9, UIRAN HIE  GERAN(GSM(Global System for Mobile
Communication)/EDGE(Enhanced Data rates for Global Evolution) Radio Access Network)$}e] olsAS 93k
WA EJEZA 7T Fx T},

PDN GIV= =20 dlo]8 WEAAE F dolE Ar#o]=e] Frh4d (termination point)ell |Bgtt. PN G+
A2 A3 EA(policy enforcement features), 3|7 HE]™ (packet filtering), 5 A9 (charging support)
52 AP 4 A}, =3, 3GPP UEQ AL} H]-3GPP(non-3GPP) WIEY A (& 59, I-WLAN(Interworking
Wireless Local Area Network)¥} #-2 A=A &= UES A, CDMA(Code Division Multiple Access) UIE#
A} Wimax®t 22 A== UEA) ] o|sA #HE e IA XJE 9SS & 5 ).

5 19 UESYI Fx29 dAolA= SGWeF PDN Gi7lE BExe] AlolEdelz F4=H+= AL YepdiAwr, F 79
AolE o7} &d AolE o] A M (Single Gateway Configuration Option)ell W} F+d=E %= Utt.

MEE, @] WEYZ Add vk Az, vE]T AYe] s E (tracking), #°]7 (paging), =7
(roaming) ¥ W=9o® & AU37] s A2y 2 Ao 7|5ES S Saolth. MEE 7FIAF 2 Al
A Bele] Ay Ao Hu 7FES Aot MEE %S eNodeBES #Eldta, v 26/3¢ WIEY ]
3 Ao E 93 Flo AojEdele] MES 9% Alad¥yS F3dth. E=3, MEE 2eb ¥ (Security

Procedures), ©&E-t-UlEY A A4 A== (Terminal-to—network Session Handling), & o 9x44

2] (Idle Terminal Location Management) 59| 7]%5& 3)3ic}.

SGSNE T2 3GPP MEYA(HE E0], GPRS WEY A ) s AFgAte] o]FA #a] @ <¢1=(authentication)
I 2 BE 7 dolHE dEHe.

ePDGE AlEE) A ¢FE H]-3GPP M EYA(HE Eo, I-WLAN, WiFi 323 (hotspot) S)ol gk HeF wmE2 A9
askS 3ot

jur]
=
©
m
S,
_
=

s 88 A= g 3GPP M| A= EE H]-3GPP AL Vo rn
558 Afste] AFGRH(E, ¥ #HolEl (operator)) 7} AFEHE IP A~ HEYA(HdE =
:‘,:

T3, & 1A E Ot HYes IJEE(A9E 59, S1-U, SI-ME 5)& Z=A]3t}. 3GPP A=yl A= E-
UTRAN % EPCE] 4to]@t 7|5 7HAl(functional entity)E ] EAq8= 2 MY 7S ddstE gl ¥as
HH A~ FEAE(reference point)Fa AYdrh. &9 3# 18 & 19 =XNH HHHAA IUNEE A s Aol

HHy A~ ZQE(reference point)Eo] &A1

. X 19 dAlE i UEYA Fxo uwep ohget

_10_
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* 1
refer
ence A (description)
point
o1- E-UTRANS} MME ZFe] Alo] W ZREF gk Hyds ¥IJE
MME (Reference point for the control plane protocol

between E-UTRAN and MME)
F=on St ens F AR 294 F Hojy F AR BE BHEE
of g E-UTRAN®} sew Fo] w|H# A EQIE (Reference point
S1-U between E-UTRAN and Serving GW for the per bearer user
plane tunneling and inter eNodeB path switching during
handover)
T (idle) B/Es 2433 FElClA 3cpp A HEHNA 3T olF
Aol ek Abgar 2 oy AR wgS AFse MMESt sesn 7H
A Hs EQAE. o] HHHs IAEE PLMN W s prvn-3H (A S
s3 0], pun-7F =W Aol AHEE F 9S) (It enables
user and bearer informatlon 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).)
GPRS o9} sewe 3cpp PA 7T 7H FBHE Ao = olFA A
= AlFsts sewet sesn Mo dlEE s FQIE. BT, HF o
THEA gor, ARgA ZH9 BHEHS AFY (It provides
54 related control and mobility support between GPRS Core
and the 3GPP Anchor function of Serving GW. In
addition, if Direct Tunnel i1is not established, it
provides the user plane tunneling.)
sewét ppN Gw 7He] AlE2E FH HE" 9 HE #E AFse
Hedx IAE, gt ojFAoz g, TEla &FHE pon IAA
= A sewrt A HASHA B poN ewEe AZe] WA 7
2, scw AEIAE YHA AFEE (It provides user plane
tunneling and tunnel management between Serving GW and
PDN GW. It 1is used for Serving GW relocation due to UE
mobility and if the Serving GW needs to connect to a
non-collocated PDN GW for the required PDN
connectivity.)
si1 MMES} sew 7HE] Alo] W T ZEF gk g A~ FQE
PDN Gwel PDN 7He] #HH @~ EQJE. o714, pDNZ, OﬁEﬂO]Ei
o] F& wE AP ponol At e HolE - pDN(E £, IMS
bl zyo] AT 4+ 8. of dHes TAEE 36pp AHAY Gi
) of slge (It is the reference point between the PDN GW
SG1L 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.)

S5

T 1o =AY HHEA FQAE FoA S2a L S2bhE H|-3GPP ¢l o] 2o af@sit}. S2af AlF| E+= H]-3GPP
AA2~ L PDN GW 7Fe] A Ao} E o5 AYE AHEA ZJd AlFee dFH AL EQIEo. S2he
ePDG 2 PDN GW 7+e] & Alo] @ o]5A A YUS AFEAF Zdel AFsts dlFds EJAEQ]

%2 @ ool Hgd &

Tz o dF Yepdo.

E-UTRAN A|2=ElS 7]Z UTRAN A|2=ElojlA] 238}st A|~8o 2 oE Sof, 3GPP LTE/LTE-A A|2=EHd 4= v}, E-
UTRAN-S vt ol Al #lo] H™H (control plane) AREXF HW (user plane) TEEFS 7| 53dlE 7|A = (eNB)EE
TFAHI, NAZEL X2 QEHAAS Ea dZAHAT}. X2 AFEA HH QE H o] A(X2-U)E VA EE Alold A

+ E-UTRAN(evolved universal terrestrial radio access network)e] UES A

2

b

=

_11_
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[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]
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ol"th, X2-U <lE#H o]~ AMEA B PDU(packet data unit)e] HAEZA & Hd(non guaranteed
delivery)S Al&dth. X2 #lo] HA e o] A(X2-CP)&= F 719 o]% 7|A= Alolo] HoHET, X2-(P= 714
= o] HE2E(context) AY, & Z|AFH B2 7|AF Alole] AREAF W HYEO Ao, A=W Y
HAIR Y] Hdd, AFHa Fat #8 9 Ves FdST. VAFS FAHAJEH|AE I dEy d4Ha
S1 QIE#Ho] =& &3l EPC(evolved packet core)dll AAZAHTE. S1 AREAF HWH QIEFH o] A (S1-U)& 71A =3 A
W Al E o] (S-GW: serving gateway) Atelell A, S1 Alo] W <QIE #H| o] 2= (SIME) = 71 A]=3 o573
#a] 7R (MME: mobility management entity) ARolell AHel®t}, S1 e #Ho]~= EPS(evolved packet system)
wloje] Auj~ e 7]%, NAS(non-access stratum) A|19® EWAXE 7|5 UESLA 4oj¥, MME -3} H
a4 7% 55 FYdrt. S1 QgHelAE VA= H ME/S-GV Zholl the-di-th A (many-to-many-
relation)& A Ygt}.

% 3 B wygo] 488 & 9

1 T 2 A EA A xElo| A wdm E-UTRAN Alo]l¢] F-4 QlEdo] ~

Epuilt},

% 3(a)= Aol HW(control plane)ol Tl
plane)el] i3t 4 T2 EFE F+2Z5 vEd
=z

[&

2EF

W orlr

<

A
(radio interface protocol) T%=

T4 ZREEZ F2E Y, = 3(bh)e AR HH (user

o

T 35 Fxstd, @i d E-UTRAN Abolo] 74 QI Hlol A~ ZREF AlTES B4 A2 7ok &4
B gy 4y AE Al 7 A5 HE(0SI: open system interconnection) ¥E REEQ] 9 3 AF 7]
3 LD, A2 AF (L2) 2 A3 AT (L3)o= w3hd = vk, @23} E-UTRAN Are]o] -4 21
Holx LR2EFS Mo 5 A5 (physical layer), Blo|H¥H I A5 (data link layer) 2 HEYI AZ
(network layer)o & o]Fojx|m Ao 2= HolE HH HEE A% Z2EF ~"(protocol stack) A&
2} 3W (user plane) ¥ A|o}2lE(signaling) &S g Z2EF 28l Aol HWH(control plane) o2 T

Hrt.

ol
o
s
2
—
X
ofj
~~

Aogile dd3 vEYJIZE &8 B3] HdlA ol&ste Al WAAEC] AFHE F2E nlgtt. A}
|21 e o EFg Aol AlTolA AR dolH, odE B9, 24 dHolE EE JHY 3 doly Fo]
FH = F2E ou|git). olst, ¥ ZREZY AojFHI AMEAE WY 4 ASS Ayt

A1 AS (L1 &2 AS(PHY: physical layer)< &2 Y (physical channel)& AF&sto =X A9 AlFo
29 g1 FA MY 2(information transfer service)E& AT Th. E] AT A9 dde A v HeE
Ao (MAC: medium access control) A5z A4 AY(transport channel)S E3le] AZAF L, dH NES
E5te] MAC AT E AlS AtololA diolgrt AEEY. AE AE2 T4 QAdEHolA~E F&) dHolgr) od
Al ojH 54 o] 22 AT FA

o2 AFHET wet SR, aga, A2 g2 B A Alel, 41
@] &8 AlS tel= E8 Ald(physical channel)S &3l dlo|el7} AFEct, &2 AS- OFDM(orthogonal
frequency division multiplexing) WAoo 82 WEEw A7ty Fu4E FA4 Yoz 83},

B8 ATdA AEHE 2E 5 Aol AldEe] vk, 2 st Aol Ad(PDCCH: physical downlink
control channel)= wollAl #Ho]A Y (PCH: paging channel)® 3dt&FHAT ¥ AHE(DL-SCH: downlink
shared channel)2] 21 &9 2 A3 Ff 29 (UL-SCH: uplink shared channel)¥} ##E HARQ(hybrid
automatic repeat request) HHXE d#|Frh. T3, PDCCHE oAl Adda Afo A¢ d3S ddFE
BFELA AL grant)E WHE 5 vk, =8 Aol 9 AAA A (PDFICH: physical control format
indicator channel)& ol Al PDCCHE S AFE-H & OFDM Al Ee] #5 deiFa, w) JEZgdnitt AL,
52 HARQ AA1AF A (PHICH: physical HARQ indicator channel)™ &3 dFe] SHOZ HARQ
ACK(acknowledge) /NACK(non-acknowledge) A&E y&v. & A&&FPdA Ao Ad(PUCCH: physical uplink
control channel)& &% Ao s HARQ ACK/NACK, =AEd 23 2L AQd F4 AAAHCQI: channel
quality indicator) T3 2 &I Aol HRE YEv. & JFP3 FF ANE(PUSCH: physical
uplink shared channel)& UL-SCH& Y}2t}.

kl

A2 AZL2)2e MAC A5 =7 Ad(logical channel)S T3l A9 A5 F4 HA A (RLC: radio
link control) AlFolAl MuAE AF3ch, T3, NAC AES =8 AYd A5 A ko] 93 2 =7 Ayy
of £3F= MAC AMH|2 dlolE] §Y(SDU: service data unit)e] AE QY Ao B AR A= A% 5
(transport block) o229 th53l/qth53) 7|5& XE3IT).

A2 AS@2)9] RIC AL A = dHeolE dFE AL, RIC AT 7ls2 RLIC SDUS| |2

_12_
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]
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(concatenation), % (segmentation) B A ZAF(reassembly)S EgH3tt}. ¥4 wo]2](RB: radio bearer)7}
L8 oSt QoS(quality of service)E HF3s7] Hall, RLC AS2S 54 EZ(IM: transparent mode), H]
gl E=(UM: unacknowledged mode) ® &1 E=(AM: acknowledge mode)2] A 7}A|9] &2 EX& A3,
AM RLCE ARQ(automatic repeat request)E &3 7 A4S AFsct. ¢bA, MAC AFeol RLC 7I5S 33
£ A5l RLC AT NAC AT 75 E5o= x3d ¢ Q).

A2 AFL2)2] HF dolE 74H1%j£: X2 EZ(PDCP: packet data convergence protocol) AlE< AF&-A}

of| A A&z} dlolEle] A, &) 4% (header compression) ¥ ¢Z3}(ciphering) 715S $33}. &l
715 A2 g9dHs VA= —r/“ QIE|H o] 2~& F3lo] IPvd(internet protocol version 4)
IPv6(internet protocol version 6)¢F 72 <lEYl X2 EZ(IP: internet protocol) A& FHHo =
HA 7] fete] A er A7 A3 B3 a%k Alo] ARE 93 dE P A 3y Afe ]ZE =0 ]%
< 9usith. Aol HWHAAL PDCP AlT9] 752 Aol FH dolge dg 2 ot/ FAH B
protection)& Egghtt.

A3 AS(L3)e 3k FEol X F4 A A (RRC: radio resource control) Al Alo] HHovt 4
945‘? RRC AlSL ozl YEYA 7ho] FA AAS Alofsh= 94%‘3 FRgtt. olF fa G HEHA
= RRC AIZS &3 RRC WIAAE A2 wgsttl, RRC AT 74 Wy &9 A4 (configuration), A7
(re—conflguration) 2 A (release) S} #A}] =2 A, A% H 2 52 AdE Aoy, F4 wHojy
= D]—U]-j’]' UEAT Abole] dlolH HAES fste] A2 AF(L2)dd st Aa=H+e= =84d HAZE oJv|dic}.
Hlojel7h A EvteE AL 54 Au|=E ATstr] fdl 74 ZEEZ AT 2 A2 SA4S Ak,
94 TAASQ gdery 2 2 s AAstE S vttt Fd Hlolge thA] AlTidE A Ao
(SRB: signaling RB)S} ©lo]E F-X4 HWoJ2](DRB: data RB) + 7= ux & "F AT, SRB= Alo] sErelA
RRC #INAIE AFste 22 AFEEH™, DRBe= AMERF oA ALEA} HlolHE AFshe $EE AT

o O 2 B A
off ofy rr i rE

/-\
5
=
e
0Q
—
—
<

Jlm

ﬁ
N r>

RRC A5 1ol $A3F= NAS(non-access stratum) A5 Al #&] (session management)$} ©]sAd g
(mobility management) 59| 7]'sS 433},

7IA =S FASE shue e 1.25, 2.5, 5, 10, 20Mhz 59 WIZE F Uz AAEH oy A a3k
e A AF: AH2E Ager. AR o8 A AR & g9%5S AT Es 4449 5 Ut

HEY TN gz dolHE H4ste 318 d4A1d (downlink transport channel)e Al2El AHE HEeE
w5 A9 (BCH: broadcast channel), #1013 wA A4S AEak= PCH, AH&AF E oyt Aolu A A HA5ahs
DL-SCH ol Utt. a3 HEANAE He WE An|2o EfY EE AouAAe 49 DL-SCHE 3 &4
FE Qa, mE ¥Wro 33 HENAE AEMCH: multicast channel)S E3) #A4"E % v, 3H, o
ol YEYAZ HolEHZ A%t A% AEAd(uplink transport channel)2E Z7] AoHAAS A3l
Ay MM~ A (RACH: random access channel), AFSAF E|Folu} AAWARE AF3H= UL-SCH(uplink

shared channel)”} Qt}.

=8 AMd(logical channel)& F Ao 9ol dom, dF Add WA, =8 NI Ao 99 A=
o] AgS {3t Ao AEH ALEA 9Y HHo HES Y3 EY Adz FEE F Ut =gAdEs W
% Ao} A9 (BCCH: broadcast control channel), #H |7 Ao} 2D (PCCH: paging control channel), 3% A

o] A2 (CCCH: common control channel), A& #|o] 19 (DCCH: dedicated control channel), HE|FNAE #|o]
G (MCCH: multicast control channel), A& E#F 19 (DTCH: dedicated traffic channel), HEJINAE E
22 A2 (MICH: multicast traffic channel) So] T},

ki

4 B oumo] 488 5 g A A ALY S1AEdels TRES FEE e,

k

4(a)E S1 QJEIHo]x=o A Aol HW(control plane) TE2EF 28BS AAI5taL, & 4(b)E S1 AEH o2
282 3 (user plane) SEIHo]x ZRER P22 Ve,

>

45 Fzx3hE, S1 Aol H Qe FH O] 2 (SI-MME) = 1A =13 MME Ztell FojEt). AFEAF HH 3} {41381
Y E9]3 AlZ(transport network layer)< IP Ao 7|ubsit}. opul, wjA|x] Al2dg o] AlgAo] &=
S 93 IP A5 A9l SCIP(Stream Control Transmission Protocol) Aol F7 e, ol ZgA o)A AS

(application layer) A|19® X2 EFL S1-AP(S1 application protocol)® A& T},

ofr o HI
r_>.i R

11

ol
of\

SCTP AlS2 oJZg Aol AT WAIA Y B4 (guaranteed) WES AlFgr).
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[0092]

[0093]

[0094]

[0095]

[0096]
[0097]
[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]
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IZEF folE
point) o] AL&H

.

b

~

PDU: Protocol Data Unit) AlZ¥® A% $3] A% P ASoNA A (point-to-

T

S1I-MME SlE]#jo] Sl~®l~(instance) HE @A SCTP 944 (association)E S-MME 3% ZHAE 9 3 %
o] ~EY AR (stream identifier)E AFR3FTF. A2EF 2zl AR Mulo] SI-MME A& AxE Y8 Al
o MME 34 AY~E AHExE SI-MME 8 A2EE 218 MMEo 93] &=, eNB B4 AHXE 2 Hz=
SI-MME A& A5 $13F eNBoll ol ST, MME F41 AE2E 28z 9 eNB 541 AYXE AHEHz= g
EA4e SI-ME Al1d® AE wlolg g FHs] flete AMgET. SA AYAE 2Aix= 747E S1-AP WAA|
oA A},

-

S1 Alrd® % Aol SIAP AlTA Al

5 49 ddo] ddHdva FAY A, MEE HF AldY A4
& AHESd wde] AJElE EQ-IDLE FElE WA dth. 1e]al, eNBE i o

—ng RRC A4S sjA|st).

S1 AF8A} HE QA H o] ~(S1-U)+= eNBI} S-GW 7t ;QQ]E]E]' S1-U ¢lE]Ho]~= eNB} S-GW 7ol Al-84}
W PDUY HAE XA %2-2(non guaranteed) HEE AFdth. AF UEYA AT [P AFe 7|uksta, eNBe}
S-GW 7re] AFgx HW PDUES dEslr] fste] UDP/IP AlS A9l GTP-U(GPRS Tunneling Protocol User
Plane) 7Z©] o]&¥t},

EMM 2 ECM AHE]

EMM(EPS mobility management), ECM(EPS connection management) ZJEfoll thalo] Abs R},

%)

T 5% B dygo] A8E £ ' T4 A A=A EMM 2 ECM el E dAlstE EHo|T).

T 55 Fzehd, oz MMEQ] Alo] Hwd X3 NAS ATl wEe] o]FAS wuEley] sk @Ho] 4
E9 =0 oelx] (attach) F A=A T eI (detach) F = ol whel EMM 5= el (EMM-REGISTERED) 2 EMM &%
34l el (EMM-DEREGISTERED) 7} A ¢]l= 4= lth. EMM-REGISTERED el 2 EMM-DEREGISTERED A}ej: whakst MVE
ANA HE= 5 Ao,

chto] HAS HxE A A9 go] x7] v EMM-DEREGISTERED Aefell ¢lom, o] dato] YEL Ao H
%317] Y84 =7] A& (initial attach) EaHE 3 dld UEHI 5t H8S st 44 @k
7} AuHor Fsd ol 2 MMEE EMM-REGISTERED Ael= o] (transition)® . T3k, thako] Aol 7
AAY 4 g3 A A5 F3 AlA A olelgo] VEAE 92 A9), 9E2 HEIAA ¢
B x| (detach) ¥l ©] EMM-DEREGISTERED e & Ho]® T},

wd, oy YEYA 7+ Ala1dsy AZ(signaling connection)S 7] €5t ECM A2 e (ECM-
CONNECTED) % ECM ¢}o]E “Jel (ECM-IDLE)7} d<]€d 4 Qith. ECM-CONNECTED “+el 2 ECM-IDLE “ge] mEgh whit
7 MMEOI A A-82 4 AJrh. ECM JE2 @dy} 71X 5 7ol AAEE RRC AT 71A=7 ME el AA ==
S1 Alad® JdA=R 9. S, BN d4de] AA4/aA= ks 212 RRC A2 S1 Al1d® dAde] =5 A
/A J T AS on g},

RRC Ael= wrdke] RRC AlZE3 7)1 A=< RRC AlZo] =8]Z o7 A (connection)Ho] YA o B2 Lhepdlitt,

el
k2 RRC 172 i (RRC_CONNECTED) ol 1A

=, @] RRC AT 71A=¢] RRC AlSol dZH A= 45, =
"ok, @Ee] RRC AISI 714 =9] RRC AlSo]l AZAwo] A &2 -, @2 RRC ofo]E ZJ#l (RRC_IDLE)

JA Hok

Y E T ECM-CONNECTED Arejeol ¢l @] &2 A d9jox getar 4= 9l s gyzlow Aojst
4= 9o},

e Y EQ T = ECM-IDLE AHeo] e w2e] &A45 mlotst 4= glom | Fo] YEYA(CN: core network)”}

At o & XY @992 Edf7) 99 (tracking area) @92 3t whdo] ECM ofolE Arejol] 1S ufol
= gne By gdoa] £98A SqHEE IDE o] &3] NASol| 3 A" BEod& 421 (DRX: Discontinuous
Ix = gge ‘i‘r‘j‘— %

4 o] DRX Alo]lE with EA o] A]% (paging occasion)ell
92 Holy Fro] BREANAEE FAT 4 9]

ek, whdo] ECM-IDLE “Fefell S wol= UEYIE ©Ee HAY~E(context) ARE 7FX 3 X Eof. of
2}4 ECM-IDLE Atejeo] vhZe YEY T WS WS 19 glo] A Al (cell selection) TE A A= (cell
reselection) ¥ 22 i 7]ute] o]FA A HAE 3T 4 Ul ECM ololE AH|oA o] $1x]71 4
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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
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EYart 41 9dE YgX¢ diR = A, d2e Ef) 9 Juo]E(TAU: tracking area update) ZAx}E

Z8 JEYA i el = 4 5= Uyt

Hhd | gZo] ECM-CONNECTED “gefo] Q& dlol= ©@de] o]sAdS UESHAS Wi o)A Helevt. ECM-

CONNECTED “gefollA WENIE do] &3t AL ¢ttt uehA, VEYIE 422 EE 4225 E dolHE

s Z/EE s, @ge A=) e oFAdS Aofsta, FH Al digt A F4& FIPT F

ATt

b Fol, "ol 4ol dHlolH e 2 T olsFA Au|AE W] 984 = ECM-CONNECTED JElZ

olalojol dhr}. white] ALS HxE Hd AL Zo] 7] whEe EMM AE|¢ uhzbx 2 ECM-IDLE Arefe] 9l
Aaeg B8 dld WMEYI AFHoz SFA W o L ME

o, o] %7] A% (initial attach)
= ECM 94 HEE Hol(transition)® . FEgH, whdo] UES o] F&FF o gloy EgFo] n|EA3s o
S 2ol ddEo] QA ke A9 @k ECM-IDLE Aol low | sy dio] Ay S8 sy A

+ Efigo] MAFW AMul2= 2 (service request) AatE | @ E MIEE ECM-CONNECTED AFEjZ o]
(transition) ¥ c}.

% 6o ¥ owdol 489 5 b TA FA sl Wole FxE oA,

o] 7 dolg UEYA(PDN: Packet Date Network)(&= 6014 o] QMEJE](peer entity))ol 2= wj
PDN 472 (PDN connection)©] A4 = 3L, PDN connectione EPS A4 (session) 2% &2 4= 9it}. PDN2 ALY
2 YF == U4 IP (internet protocol) o2 <QlIEJYlo]u} IMS(IP Multimedia Subsystem)9} 72 A{H]2

I's& A&t

N

EPS session< 3fu o]4F2] EPS w|o 2] (bearer)& 7} Y. EPS beareri= EPSolA Al8-xl EfiE S AE3t7] 9
o] w3t PDN GW 7holl WA= Efg el A4 7 Z(transmission path)©]th. EPS bearer:= @@ 3 3yt

ol AAE & .

EPS bearert= E-UTRAN 4 oA~ w|of2] (E-RAB: E-UTRAN Radio Access Bearer) ™ S5/S8 bearer & U59]
T dar, E-RAB & FA w|o]#|(RB: radio bearer), Sl bearer® WFo]d 4 dt}. =, 349 EPS bearer
Z+z} sluke] RB, S1 bearer, S5/S8 bearer o th-2®t}.

Zf

Mo N
>

L

o

-RAB += w3} EPC Zkoll EPS bearer?] w318 AEalttt, E-RAB7} EA3HH, E-RAB bearer} EPS beareri=
a2 vpg g, doly FA wo]2](DRB: data radio bearer)E THdd} eNB 7to] EPS bearero] #j7l& A
gk DRBZF =A18hW, DRBe EPS bearer/E-RAB = AWid= wig€rt. S1 beareri= eNBSF S-GW ZFell EPS
bearer?] ¥ # S A3}, S5/S8 beareri= S-GWF P-GW 7kl EPS bearer ¥|F& &3t}

Abskal o Wheke] EPS bearer o AJH]Z2~ dHo]E] ZE9(SDF: service data flow)E ®}e1W (binding)
P EfT S AMH~ EE2 BR(EsE 3HE) & 1

SDFES B0 Aakdm w7 HEES £33 oz2H U3 EPS bearerol ths3dtd 4 vk, @i
=Loll 4] SDFet DRB %t bindingd}7] #1ste] FaFg=L s§7 AEek DRB 7+ vi=g ARE A3,

=}
fr
o
S
N
H
rir
%
—h
S
=
il
lo
b
ale2
o,
=
ox iz ot

P-GW & &ta5 3 Whake] EPS beareroll SDFE binding3ttl. E4=2] SDFES B9 3tay g 97 dHES ¥
gtslo 24 FU3F EPS bearerd] thE3atE 4 Ak, P-GWx= 3tk oA SDF} S5/S8 bearer 7+ binding 3}7]
Qsle] sk a 7 e 9 S5/S8 bearer 7F Wi ARE A3},

eNB> “¢/3}ak ol 4] DRBL} S1 bearer %t binding 3171 $13ke] DRB9} S1 bearer b At vi=g& A3},
S-GW= A/staEs A0l ST bearer 2t S5/S8 bearer 7t binding &7] 93Fe] S1 bearer 2} S5/58 bearer 3+ Ui
o vjd HRE AAFert.

EPS bearert= 7|3 W8] (default bearer)9} -8 wloj#f(dedicated bearer) ¥ FHFZ TE . @2 PDN
3 3lue] default bearer®} dhub o]Ate] dedicated bearer = 7F2 <= uth. 3lube] PDNol th3dle] EPS A4 o]
Zb= FAdhe] 7182 wWo]H & default bearer#} ¥},

EPS bearerv= 2'82}(identity)E 7]Wro® i 4= QUvh. EPS bearer identitys T B MMEO ©Jsf &
FE . dedicated bearer(s)< LBI(Linked EPS Bearer Identity)ell ]3] default bearer®} AgtE .

G2 27| oJejx] HAF(initial attach procedure)E& &3l WEH A %7] AEsHH, IP 45 &9 wo}
PDN connectiono] A% L, EPS F-7kollA default bearer’} AT}, default bearer: ©&a} 33 PDN 7+
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[0120]
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[0123]
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[0125]

[0126]

[0127]

[0128]
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[0130]
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Efgo] gle AolxE dido] PIN dd4do] TxHA Z+ 3 fAHA &i FAHY, 3T PN d4& F54
W] default bearer®= A}, oJ7]A, @&3} default bearerE TASIE EE 77+ bearer”7} 4315
AL olya, PINg AH dZAFo] Y S5 bearers FAHIL, FA Uz Aol = E-RAB bearer (5
DRB and S1 bearer)i sjAl€th. 2e]ar, a3 PONolA A 2e Eg=o] WA E-RAB bearer”} A]4 74 = o
Eg s ddglrt.

@do] default bearerg T3 AH|A(E £, JAHY F)E o|&ste= T, default bearer¥ro=
QoS(Quality of Service)E A& ¥7] EZFE3I AMulx(oE 9], VoD(Videon on Demand) §)E ©]&3tAl =
W gddo|A 87 w(on-demand)Z dedicated bearer’} AJAdETt. @Ee] EFo] ¢l AF dedicated
bearer= sfiAlE . oy EH A= Had wel 559] dedicated bearerE AT 4 Uk,

dto] ou st AH|~E o] &3t=Ao wel [P flows UHE QoS 54 71 4 o). HESaE dEs %
EPS sessions 39/ 7 (establish/modification) Al WEHT AL & =] QoS o what Alo] A 2
A3le] EPS session®] FAE&E &9k o] A&t o]5 PCC (Policy and Charging Control)&} gttl. PCC
Z(PCC rule) eH#ole HA(AE 9], QS A, AE Ae(gate status), = PY¥H ) 7|vte=
A7gHr).

PCC 732 SDF @912 AA"HY. &, & ‘01 o] &3l Au]zo] wel IP flows U2 QoS A4S 7Hd 5= gle
H, Y3 QSE 7IF IP flowES 53 SOFZ §Wg =1, SDFE PCC &S &85k @97 ",

ole} & PCC 7|5S F¥3= F2 e E]ZE PCRF(Policy and Charging Control Function)®} PCEF(Policy
and Charging Enforcement Function)”} o]ef sidE 4 Ut}

PCRF= EPS sessions A & WAET o
P-GWV= 3ld SDFel oisf PCC +F2& é
THE AHg3l. SDF7F BPSS A gd
A& = ¢ U= EPS bearer® WHH T},

SDF =2 dis] PCC 12-S AA3te] P-GW(E+= PCEF) = A¥Fsht}.
H, /525 1P vl SDF AZEsle] | Shrell ol gt CC
A AEsE o P-GWoll A= = QS T whel e QoS

PCC 7122 &2 PCC 712 (dynamic PCC rule)d} wlg] A<J¥ PCC 7f2 (pre-defined PCC rule) o2 2% t).
%2 PCC 73L& EPS session ¥ /¥ 7 (establish/modification) ] PCRFOlA P-GVE H&H o= AF-Hc). ub
W, g AdejE PCC A2 P-GWell wlg] Ad=o] glo] PCRFo| <3l &/d3t/v]&/dstert.

EPS #lojeli= 7] QoS B = QoS &2 AEA(QCI: QoS Class Identifier)e} &9 2 HA 4
(ARP: Allocation and Retention Priority)& 3&3it}.

4

o

QCIE bearer ¥ w5 ¥4 A& (treatment)E A8t ==-54 (node-specific) FEHHHE] H317]
A 7IFow AMEEE 2Z P (scalar)2A, 2z g WEHA Hdol"el oste] wE]l E7(pre-
configured)¥o] S}, d& £, 2Zg+ A5d 1 WA 9 F o= sz wg AAE + Art.

ARPO] FH Ex& o] AFHE A9, bearer? establishment T+ modification 23 o] WrolEold
A=A T A-Fojok A AA3Hy] Folth. I, ARPE o9 A A (dE Eof, W=
ol A, eNBell o3l ojw &t bearer(s)E =% (drop)d A AA3st=d AMEE o+ Tt

Ty

EPS bearert= QCI AF1 &Hlo wel B¥3E W ES(GBR: Guaranteed Bit Rate)3d bearer$} H] HAAE HES&
(non—-GBR) & bearer® T-E¥t}. Default bearer 34 non-GBR & bearero]il, dedicated bearer+ GBRE
T non-GBRE bearerd 4 Qt}.

GBR & Hloje:= QCI¢ ARP 99l QoS Hetm el &4 GBR¥ Hto H]E-&(MBR: Maximum Bit Rate)ZS 7}zith. MBR
< bearer¥® TAYE YL FF(HGE 1Y) HE AL 9ndit}y, 8HA | non-GBRE beareri= QCIS} ARP ©]
2Jell QoS Hetul el = AgE MBR(AMBR: Aggregated MBR)2 7FAt}. AMBRS A}US bearer H& &4 x| X
st WAl U2 non-GBRE bearer&3} o] A8 4 Q& HU g9%s @9 e AL v},

$19} #o] EPS bearer®] QoS7} “g3AW, 2z Qe #o] 2wt} 2b2e] bearere] QoS7h AslxIth. 7} QIE]F o]~ <]
bearer+= EPS bearer?] QoSE <QEjHo]~ WE #3322, EPS bearer?t RB, Sl bearer 52 5 dud #
AE 7FATE.

o] default bearerZ E3] MH|AS o] &3t Foll, default bearer9ro 2 QoSS A& 7] B3 AH]
25 o] &351A HW wire] QAo 2]} (on-demand) = dedicated bearer7} A ¥},

r

)«
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]
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H
3

lo
e
i)
o,
o
)
ofo

i

4 g e FA B4l A=A EMM 55 el A Ale] W (control plane) ¥ AR
ES o
[e}

2} 39 (user plane)d] A

% 7(a)© ECM-CONNECTED 4 ElE olAlstal, &= 7(b)E ECM-IDLEE <Al g},
tdto] YEL T AaFH oz ofe]X|(attach)dlte] EMM-Registered AE|7} %™ EPS H|ojE]| & o]&3le] An]~
£ Aver. Aed upel o], EPS Wlojgi= 3k W& DRB, S1 #Wloje], S5 HojH = urojA A ET.

T 7(a)e} #ol, AMEAF E#Fo] gli= ECM-CONNECTED “gefoll A= NAS Alz1d® 44 =, ECM 92 (5, RRC
Ay S1 Alad®d dAZA)o] AAHEY. T3, MMESQF SGW 7roll S11 GTP-C(GPRS Tunneling Protocol Control
Plane) ¥4Z4o] AA %, SGW2F PDN GW 7tell S5 GTP-C A2 o] A=},

g, ECM-CONNECTED “gefel A& DRB, S1 #lojz] ® S5 #lojefr} BF HAA (S, T4 & UEYI A4 &
e

L 7(b)e} o], AHEA Ef¥o] gl ECM-IDLE Aefell A= ECM 12 (5, RRC 123 S1 A|2d® d4)& 3
A, vhek, MMESF SGW 7he] S11 GIP-C 42 2 SGWel PDN GW x+e] S5 GIP-C A2 AA o] FA ).

hul

T3k, ECM-IDLE “FElell A= DRB9F S1 #lojd & X7 siAEY, S5 Wodes AAH (S, T4 e UEYA AY
a9 e fAa.

DRX(Discontinuous Reception) BE Gl A 313H T Ao Ad ZYUEHH

3GPP LTE/LTE-A Al=®lolM = wedah vESA b Al1d® Ad(signaling connection)s ¥e|st7] skl
ECM 174 (ECM((EPS connection management))-CONNECTED) “JEl 2 ECM o}o] & (ECM-IDLE) “Jel& “gd<]sttt. ECM
AZ el 2 ECM ololE AHl Hg whdm MMEOl Al A8E 4 vk, EM AL @} VAT ghe] AAEE
RRC A2 ¥ 71A] =2} MME Ftoll HA = S1 A28 22 A€t RRC FElE @2e] RRC AIS2 714509
RRC AlZol =elH o2 AZ (connection) ¥ o] A=A JF-F YEpATE. S, @Eo] RRC AT 71A52 RRC Al
Zo] dAEY U= AHg, ¢ RRC AZ (RRC_CONNECTED) Zgefoll A v}, w@rEe] RRC AlEd 7]1A]=2] RRC
Aol dd=] AUA @& g, @S RRC oFo] E(RRC_IDLE) “dejol A =t

o171, RRC_CONNECTED AtEjE= wito] &3 Ao AAdw ez o] A dhz Mu|AZs w8 4= e A

& ofmetar, A ez ddo] dgejdrt.

RRC_IDLE “gele= ©do] 7[A =] A4 §la, ol54d & /NAME: Mobility Management Entity)<he] <A
ARS A dEHE AR o Z A9 g9l EYF JA(TA: Tracking Area) T9|E ool #Agjdn. =,
RRC_IDLE 8] @2 zpalel Al AEE= dAlold wWAIAZE A=A glstr] 98] HdA o2 Aol #old A
9 (PCH: paging chamel)S HUYEY s}, =, @2 E J9dA FdsiA &9 IDE o] &3}
NAS(non-access stratum)oll ¢J&] A ¥ EAZL 4=21(DRX: Discontinuous Reception)& 33}, wde ot
-57 #o] DRX AtelZ with §A #Ho]A 7]3le] o] AEE RUHZEFTOEN A~" AR Y folyd A
Hol HREANAES F218 = Q. o9} 2 UEHA u Y& 3 &4ste Avart gle dEe 2
2o A A4 g

= =

td
i
ﬂ.‘
[N
ot
QL
k!
N
A
Hl
flo
N
%
tjo
fol
o
_&4
o
fu
>,
o
sk
o
b
v

s gol, o] Aol HlolEst L& B o BEA Mul2F W] gIeA

=
1} M 94 ez Aol
(transition) @, H3g, wdo] YEL T FEHo glov Eggo] ujddslso] Fu zpgoe] &y o] 9l
T T AEEa 52 s AR EFge] Ay
W AH] 2~ Q@ F (service request) AAE Fa) whd L MMEE ECM <12 JEl= Ho|(transition)H T},
C

N
&2
flo
o
o
av)
)
flo
=
(@)
=
(e}
o
o
il
ox
= |
2
%o,
o
=2
:Oé

3GPP LTE/LTE-A Al2®l& ddre] A8 4AwE 43817 98] RRC
mode) ¢} A R E(Active mode)E Aot}

ONNECTED Atejoll A %= FH 2= (Dormant

o= RRC_CONNECTED A e whdo] A AJZF FoF &/FA%= oyt e 4%, A 948 Oz fA5aL
gto] FH 2= (Dormant mode) 2 I Ye 4= JQ=F ). Dormant mode T2 ARAoAl AEE = A& do
BHE 48] 98 tg-o=m Aot 58 Ao Ads EUHY doF s,

ole} o], wikel HAHEG Hasglstr] fd FA BA Al2E2 wEe] EAE S41(DRX: discontinuous



[0147]

[0148]
[0149]
[0150]
[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

S=50dl 10-2326072

reception) 7|H& Al&3c}.

3GPP LTE/LTE-A Al2=®lo| Al A oj¥ DRX= @&l FH B9 RRC_IDLE Aol BEF 282 4 9low, 7+ 4
o ME AFEEE DRX 7lEe o

dlo
=
i
v

1) RRC_CONNECTED Zgefell Al fF1 m=

- ©@7] DRX(Short DRX): ©~7] DRX A}o]Z(short DRX cycle) (2ms ~ 640ms)
- &7] DRX(Long DRX): #7] DRX Ate]=(long DRX cycle) (10ms ~ 2560ms)
2) RRC_IDLE Z3 el

- o] DRX(Paging DRX): #H©]% DRX A}e]Z (paging DRX cycle) (320ms ~ 2560ms)

gre ghabo] wfdk AE Rl RNTI(eS £o], C-RNTI, SI-RNTI, P-RNTI 5)& 7|wke= PDCCHS] RUE
(monitoring) & & 4 Ytk

PDCCHE] EUEIH- DRX &2boll o Alojd <= 9o, DRYol| #3+ stebv]E= 7]#50] RRC HAIX| o o8] o
w2 dEdEr. 53], @@ SI-RNTI, P-RNTI 5+ RRC wiA|Ael] 9Js] 4% DRX s&e FasiA 4

ABlolok Bk, o]7] A C-RNTIZ A3 @E-H PDCCHE A 93 U #] PDCCHS S &84 AU (d S S0, P
Ayl I8 A=A A o] A (common search space)S Eal AT},
chto] RRC 992 Abel(connected state)ollA] DRX I&twej7} A E o] vpw | v DRX EZbo] 7]wkélo]

PDCCHoll o3t &% 22l (discontinuous) EHEH S 33ttt whd | w2l DRX ll]"j/}‘:’]EV} T AA
Dx_:‘_ %%% O\ié:" e 1__ DCCHJ _-_1/]\51 [e) a ‘I"sgtﬂ'd[‘

&, @E2 DRX Tl 7|dkste] PDCCH A @ 54 A x| &d o]~ (UE-specific search space)ollA] &
A= tyxgd (blind deconding)S 33l PDCCHE EA sl @S RNTIE A83le] PDCCHE CRCE Awbx
A (unmask) w CRC o7} HAEHA Fowd, @2 3T PDCCHF A4l Aol ARE Adscta A7t

EAEAQ PDCCH EYEPBoldk ddo] Halxl 545 MBIy A vt PDCCHE EUHBES ovetar, A%
A1 PDCCH EUEHoldk wido] B&E ’\13431]"’01]’\1 PDCCHE EUHPEES ond 4 vk, g, Ag A
2~(random access) Axke} 2 DRX9} F-3#3t H2fol A PDCCH EUE Ho] Z8st A, v g 529 9

TAFel wE} PDCCHE = U E sk},

=
ol &l WEHIA= HolH Abo]ZF(paging cycle)dt EZi= Al Fr|vitt H49 Hold 713 (paging
occasion)& TSI, §A ©EE 54 dojA 71F Attt Ho]d WAIAE FAlsta, @Ee 54 #H o
A 713 219 AlZtell= HolH AdS 415k Tk, =gk, s HolH Y3l shbe] TTIe WsE 4
AT

olelx] Ax}(Attach Procedure)

ol %] A} (Attach procedure)s IWtH oz wio] E-UIRAN Al(cell)o] FHJeFS w HEYF <
(connection)& W7 9ste] o]&¥t)y. gk, non-3GPP UEHYAZFEH E-UTRANSZ = 2 W (handover) =]
Aoz o] 8= 4 T},

2
L
R

=82 ¥ o] Agd g 3= A S AlaFe A of B A (attach) AAFES 1FEFE] o AlShs =wo|n

1-2. @ (UE)S oJefx] 2% (Attach Request) HIAIAS MMEONAl AE3to 2 ofefx] AAS 7fA]sH. o Ef %]
QA (Attach Request) ™AIA|+= whze] IMSI(International Mobile Subscriber Identity) T< ¥*&3it}.

o] x] 27 (Attach Request) ™A A= RRC AAZ|A RRC 92 A <= (RRC Connection Setup Complete) W
AR EdrE o] AaEa, S1 A9y AAo A =7] UE WA A (Initial UE message)o] E&Eo] A=),

3. MEE o Q15S S8l HSSelAl /1S A%t ArE aHste] FAlsta, wdd ds AF5s T,

4. MME®= HSSOlAl ©H&e] $1A15 53k, oAl HEE wolef(default bearer)E& 37| 943ke] HSS=
FH AR 7Y AR(S, 79 E QoS 23k (subscribed QoS Profile))& FAlght),

5-6. MMEX= S-GWell Al A4 A 23 (Create Session Request) HIAIAE AE3tomn T]ZE wo]#] (default
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[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
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bearer) AL 243, S-GW= P-GWol Al A4 A 2% (Create Session Request) WIAIAE dE3dt). A&
A 23 (Create Session Request) HIAIA|= HSSEH-E] QoS Z =AU (QoS Profile), 'S5 S-GW TEID(Tunnel
Endpoint Identifier)' &< ¥3}3ic}.

7. P-GW&= wo] Al&3 IP(Internet Protocol) F4E &dsbiar, PCRFS} IP-CAN(IP conmnectivity access
network) A4 &% (establishment)/<% (modification) Ax+& 43},

8. P-GW= AA A 23 (Create Session Request) HWA Ao tf3t o=z A A & (Create Session
Response) HIAIAE S-GWoll Al AF3stc}. A KA SH(Create Session Response) WAIAE= TIZE H|o]y]
(default bearer)ol] 288 QoS Z=Zvd, 'S5 P-GV TEID' 5& ¥3H3it},

o] a5 vhAW S-GWeF P-GIV ztell S5 wlefele] Aol ghmHo], S-Gi= P-Gi= FFFA Ed3S HAFa7]
U P-GV23Y g3 EdfES 2038 4= Qi)

9. S-GI= A A 23 (Create Session Request) WA|A ol thek oz 'S1 S-GW TEID' & X3+ Al
A A S (Create Session Response) HA|AE MMES] Al A Z3Hc}.

10-11. MMEE= oJe)x] 2% (Attach Request) HIA|X|o] tdt SFo =z P-GWoll A a3t [P F4, EdF 99 2
WHZF(TAI: Tracking Area Identity) 2]X=E, TAU ElolH & X3t oJH]lA] 5l (Attach Accept) WIAIAZE
ol Al &Skt

ol %] F9l(Attach Accept) WAIAE S1 A|2g9d AZNA %7] HAEY2E A}l @4 (Initial Context Setup
Request) ®IA|A|o ZE3tEo] AgHTt. %27] ANAE Ay Q3 (Initial Context Setup Request) ®WAA &=
'S1 S-GW TEID' &< X&3tc}.

ol MAE wiAW, 71X S-GW zholl LA S1 woje) o] Aol duwaL, 7|A=2 S-GNellAl BFH=A E

)
5
ftlo
Y
ofx
i)
-
%0,
v

=

3
o AeA

i

Ml 2
mot S

o] AAE whx¥, wd¥ 71X 5 ko] DRBY AJAdeo] $hmuo], ©Ee VAo AJdE I EfES WA
U 7| o2 RE slEE g EYIS FAT ¢ ).

12. 7|A=& %27] AUXAE A

A $¥(Initial Context Setup Response) WAIX|Z MME Al AE3hc}y. %7
Context Setup Response) WAX|&= 'Sl eNB TEID' 55 X3+3ic}.

o|

13-14. @& ofe]x] Sl (Attach Accept) HWAIA| tfgt oz ofe]x] ¥F (Attach Complete) WAIAE
MMEC Al 25kt

o] %] ¢+ (Attach Complete) WAIA|:= RRC AZNA AT AR AL (UL Information Transfer) wA]A]|l
¥3tEo] AgEa, S1 Al2d® AZFoA Agks = NAS AE(Uplink NAS Transport) ®IA Aol E3FE o] ¥
=

o] Ax}E wpxH | vy} p-GW 7k AMgE T t]ZE EPS Hlojzle] AAlo] AR EHo] whre p-GiVE AT b

£ whAw
JHE A5 5 Ak,

H
o
=
rlr
N,
N,
HI
o
fr
Iz
i)
+
>,
o
%)
—
D

=)
(os)
;_]
&=
=
Ll
o
=)
9
v
fo
o
=
o

o9
—
<

oe]
D

o

-

D

-

=
D

Q0

=

D

wm

23

-}
>
N,
il
offt
Sl

16-17. ol w2t S-Gek P-GV ZFell uoj2]7} 784 (update) ¥ Th.

18. S-GW&= 4 Hol8] 24 (Modify Bearer Request) HIA|A|o] thdt o=z A Hlojz] 9 (Modify
Bearer Response) HAI XS MMEON Al A%3Hc).

o] Axt& wix||, @i p-GF 1+ st E A HEE EPS Hloj o] Aol $RFo] PG WEE " o
%
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[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

SS50dl 10-2326072

F7]12 TAU Ez}(Periodic TAU Procedure)

=97 99 el
CEED ISR

1m

(TAU) A=F= ECM-IDLE el ©hdo] A28 9% 558 A= v T TAU Elolw7}
),

rﬂ

% oon B odgel 488 5 gt TA BA 2N T8 Ed7 99 duelE ARE 71 o)
= Ewot,

1-2. ECM-IDLE “gefl ©=(UE)2] TAU Efo]lw 7l A3std, MEA A EZ 99 (TA: Tracking Area)E X3}
] 918 F714 2 TAU(P-TAU: Periodic TAU) &Ax}7} E=] A (trigger)E T},

N

v

2 TAU 8% (TAU Request) HIAIA S MMES Al A4t o 24 P-TAU Ax}= /A gc).
TAU 2% (TAU Request) WAIX]= RRC 424 RRC 912 A E(RRC Connection Setup Complete) wA]A]ol
¥3tEo] dgwa, S1 A28 ¥ 4o %7] UE WA A (Initial UE message)ol]l E3tw o] AdFT),

3. TAU &% (TAU Request) FIAIAIE 4413 MMEE TAU Elo]WZE g Al(reset)stal, E-UTRAN A =W 2¥Hx}
(ECGI: E-UTRAN Cell Global Identifier), TAIES E§3+= 4 wWlojg] 234 (Modify bearer request) WAIA =
S-GWell Al A %3k},

4-5. o] QX3+ A (ECGI) T 7 A (TAD) o] MAHE A5, S-GW= 3 o8] 84 (Modify Bearer
Request) MA|AZ P-GNoll Al A% }04 1=l

P-GW&= EPS AA 4 AAE S8z, 54 Wl 23 (Modify Bearer Request) WA Ao 3t Sgoz2 4
A wlole] S (Modify Bearer Response) HWAIA|S S-GWoll Al A3k},

6. S-GI= 44 Hlolg] 23 (Modify Bearer Request) WAIA|o] thal Sdo=m £4 Hojg] L2 (Modify Bearer
Response) HAIXZ MMEN Al A43c).

7-8. MME= TAU 2% (TAU Request) wWAIXo] tfst S@o=Z TAU %A(TAU Accept) HIAIAE w7
%3},

TAU <¢1(TAU Accept) HIAIX = TAU ElolW S8 33k 4= 9it}.

TAU %91(TAU Accept) HIAIA|+= S1 Al2@® AAoA] 33k 3 NAS A (Downlink NAS Transport) A A9l

Z3E o] AEE I, RRC dAA st3Fg = AR A (DL Information Transfer) WA X0 EZ&Eo] Adgr),

9. Tl 9x AHolEE ¢8I MEE 714 TAU dd WAIA] H5410 A& dhibzte] A4S A8k,
E-UTRAN U] AA=]o] gle AH8xt AYAEZ A7 fl8te] 71AF (eNB) Al @ AY~E A & (E
Context Release Command) WIA|AS H43ht),

10. 71A 7L g2 AYXREE 2Asta, oA SFedd AYS A Y. agla, VAT A
RRC <172 &l Al (RRC Connection Release) HAIXZE H43le] whbzte] RRC 48 A g},

11. 7R =& v AY~E )4 HH(UE Context Release Command) w Al Aol ek Sgom MMENA v A
g 2~E x4 245 (UE Context Release Complete) WAIAE HAEdtozH 71X =3 MME ZF S1 A28 4o
ElRR=

o] x5 wix¥, w2 thA] ECM-IDLE el = do]stct,

>

]2 83 HAX}(Service Request Procedure)

2 EgA AMHl2= 2% HXF(UE-triggered Service Request procedure) AWFHoZ  wito] A
initiation)dte] M2 AH|2=E AlZFetALE, #H|o] A (paging) ©] 3 H (response) 224 733k
staal & o et

102 2 Iwgo] 484

OW o er

rr

F Qe BA BN ALHeN B B A 83 A8 1 dAss =

1-2. S (UE)& AH]~ Q3 (Service Request) HWAIAE MMENAl AE3dozn b EEA Av)x 83 Azt
(UE-triggered Service Request procedure)E 7§A|3Hc}.

AH] 2~ 27 (Service Request) M A%+ RRC A4 RRC 92 A 22 (RRC Connection Setup Complete) ™|
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[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

ol
AR E3rE o] AaEa, S1 A9y AAoA =7] UE WAl A (Initial UE message)o] E&Eo] A=),
ES

W

3. ME= &2 AI5S f8) HSSellAl Qles SA% BRE f3sto] s#Asta, &2

il

:\_l‘
ox
ol
rO
ol\
o

ko

4. MME= 71A=7(eNB)o] S-GWeb S1 wlojef& AdAstar, vt DRBE AT 4 A% 27] AH92E A9
A (Initial Context Setup Request) WAIAE 7R =0l Al A4},

. 71X =2 DRBE AASH7] ¢Jste] w@rEolAl RRC 42 A A (RRC Connection Reconfiguration) HWAAE #

, SEENE P-GI7HA 2FEe A BPS Hloel vl

6. 7|A=L x7] AYXAE MY @A (Initial Context Setup Request) ®IA|A]o] that @ o= 'Sl eNB TEI
D'E 3= 27 AYAE A 95 (Initial Context Setup Complete) WAA|S MMES] Al A3k},

7. MME:= 7|A o2 RE] 42418 'S1 eNB TEID' S =4 WloJ#] 2% (Modify Bearer Request) WAAE F3f S-
GlWoll Al g},

o] AAE wXH, 71A =3 S-GN el s A S1 wlojg e Aol ks o 2N P-GIlA ©E7tA] s3s A
EPS Hloj2j7} 5% AAE, ohe P-GWE 53 31y EfgES ¢4 ]ééf T Ao,

8. To]l fAg AECCI) T EHWF] GA(TADo] WAHE AS-, S-Ge 4 #oje] 2% (Modify Bearer
Request) WAIA|E P-GWoll Al A&3ste] LA},

9. a3 A, P-GW= PCRF} IP-CANCIP connectivity access network) A4 4=# (modification) HAXE <
g 4 Q.

10. P-GW&= S-GW2H-E 4 wWolz] 23 (Modify Bearer Request) WAIAE A% 7$- o] th3t Sto=w
4 Holg] 9 (Modify Bearer Response) HA|A S S-GWoll Al A&3h}.

11. S-GW= 4 Holg] 24 (Modify Bearer Request) HIA|A]o] tidt o=z A Hlojz] 9 (Modify
Bearer Response) A XS MMEON Al A%3Hc).

YELT EFA AuA &F Z;:ii}(Network—triggered Service Request procedure)™= EWHH o2 U E L T A
ECM-IDLE Zdeioll Sl whdelAl st&da diolHE dEstaar & of S8},
E 112 2 ¥go] A8E £ v A FA AxEeA @l EFA MHlx 8 FAE HEFE] dAlEe =

Holt},

ahakel = o] ¥ (Downlink Data)7} €% UlE 9 = (external network)ZY-E P-GWol| =@ald, P-Gi=
I dolHE S-Giol Al A3},

&

ol

A= (eNB)oll Al AEET & e 4%(5F, S-GWel 'S1
Y dolHE Wy ett. g, S-Gie dld o
to] @dto] S2x]o] 9l WMMEON Al 33 A HolE EX

stk 3 S1 wlojelrt siAlso] stk A dlo
eNB TEID' ko] EAA &= Z2F), S-GW
(UB)oll i3k Aladd 72 2L Wy

=
(Downlink Data Notification) HIAIAES A

MEE st =3 dHoly =X (Downlink Data Notification) HA|Xo] that oz 3}&HT dolg EXA
ACK(Downlink Data Notification ACK) ®A|A| S S-GWoll Al A &3k,

5. MEE who] g Hool £EE 27 Qolo] ks AR (eNB)AA HolH (paging) HMAAE A5 T
=

4. A= MEZRE 014 (paging) MAAE e, 714%e o4 (paging) WAAEZ Hers)sge
=

5. ANAA Falt sFE dlolEs} A8 AAT RS AHs 23 (Service Request) AAE Faald,

-

ARz 27 (Service Request) Axp= A = 109 dxpel sdstAl Agd = dom, o] dapr) gny
W9 S-GWEFH A deleE £ = vt
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[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

SS50dl 10-2326072

9] Alo|¥ 2= (Power Saving Mode)

9] Aol R =(PSM: Power Saving Mode): 3GPP @e]=-12(rel-12) X E¥E MIC(MICe(Enhancements for MIC)
54 (feature) 5 stz @do]l #Ho]4 (paging) 41 % ©]&4 ¥ (mobility management) 59| qH~ 2~E
ZFE (AS: Access Stratum) 52S 25 H|ZA 8 (disable)dts T3S Aot whEo] w9 ARE FHA43 3
= 7lsolt. &, PSNE AQste e o] (Attach) 2 EH G99 A E(TAU) Aol WEYASH JE
B AIZH(Active Time) 2 57174 TAU E}o]™ (P-TAU(Periodic TAU) timer)E $&JdtAL} & Algits

UEA T A Active Time S FAIEH A9~ @& ECM-CONNECTEDO| 4] ECM-IDLEZ A3+ ¥ 2% 3% Active
Time &<+ ECM-IDLE A ElE H-A|5te] #Ho)AS F=algtl, 28]al, Active Timeo] WFREHW PSMo = Z)slar,

E AS(Access Stratrum) =2+& FAgc}.

S,

w3, MMEXE wdo] ECM-IDLE R=2 2A9E ujulc}h Active Time 2 NEJH Elo|w (Active timer)E A Z+
3o}, 28]al, Active timerZ} WFEIPH | MMEE Wito] H 71534 ¥t (unreachable) il F2(deduce) 3},

il

%, Active Time 39 Mol 7]5& o|&sl= HEH(AE 59, 3¢ Ao Z=(PSN) 5)& Xdste o2
|

= [«
ECM-IDLE(¥:+= RRC_IDLE) J®l& frAlske AZbs ofw g},

@ 713 TAU Elolwrh wta s, oAl @ AS 5323 X3 (enable)dlal TAUE 33la, U EHNIE
g vt orEA ol tlelx] Elolw (Implicit detach timer)E FT%(stop)dt}. ©@he otk BEAIF (Mobile
originated Call)(& B¢, 433 dolg =% % (Uplink Data packet transfer)) & 84 dste=
el AA Aol =

b ol =215 (Mobile terminated Call)(dE E9o], 3Fed = dlo]y % 4221 (Downlink Data packet
= ©

receiving)) 5% 98- = P-TAU F7]vtt}t Zloju} TAUS F8sta o] w] 441 ¥& Active Time E¢F #Ho]A
A 28 S8t & thA] PSM RER Eo]7t &8 (Sleep) dHrt.

cthibo] pPSM= e A, dld TEelA AEE st A dolE )t Agh 49 ue F2 Igo] Mg
S

£ 1% ¥ owde] AgW F b T4 FA Axgeld ke Aoy weo vl uig $Ea deld

T 120l wido] PSMe sk A9S 7Rt MMEE whido] PSHe R XYPd AL
Z ¢ 2(PPF: Packet Proceed Flag)E Zg]o{(clear)dtt}(=, PPF=0).

[o
ro,
>
-oly
ol
o
£
Pt
™
O:‘o\:t

it

1. AS(application server)(HEE SCS)+= ©hol
A AEsta, P-GV =A% sk A dHlolE]E S-GWell 71] ﬁ%\‘iﬂ’q.

)
)
ofy
ol
ol
oo
S‘i
u
in)
S
)
N
)
!I
i3
o
ol
ol
E
ol
ol
o
oX‘i
u
in)
S
_‘TL
il
~
2
-

2. S-GW= P-GW=F-E &= dHolHE A 45, g i AeEd s1-U o] flod(S

27k diA), MMER &}eFe 3 dlo]e] SX(DDN: Downlink Data Notification) WIAAE xFsbar, 23 a4

P HelEE WY ETE. DN WAX = delAl AEd g dHole st AT AN 5 ATt
7

3. MMEE S-GW=X-E] DDNS FAlstH PPFE A= sttt © 129} #o], MMEZ} PPFE Zgo}(clear)st (
PPF=0Q! %), MEE S-GW=H-E] =418 DDNel thgh §-o= DDN A= (DDN failure)E A AISH=(%EE DDN 2
7 AA= E@PS}—E) DDN A& (DDN Reject) ®AIA S <3t} DDN AZDDN Reject) HIAIAE AA o]F

(reject cause xgs 4 9l

=
=
Al

4. DDN 714 (DDN Reject) HIAIAIE 413 S-GW= 312 stak= = tlole]S #H7] (discard)sHAl i tt.

A9k 2ol ASTh we] HR(sleep) AR(SH, PO WY oR)B %A L@ A PR dolHE Fa)
A%, A% A dolHE SOIlA #7] Discard) 53 ASE o] te SHE WA 2ajy] wFol ASE 3
g s dolgd dd Ads FAe Ashl B

i

g2 AHZA AX(UE Reachability Procedure)

3GPPoll A= EPC NAS #|oll A whibe] HtA (reachability)ol 93t BX& W8 vt = Au|A Id A
(service-related entity)E H3 271X 9] AX}E H3t}. Fhpes 92 H2AH A 2 HA(E
Reachability Notification Request procedure)elil, TE 3dhvts o & 24 AX}F(UE Activity
Notification procedure)o]th. o]o] thale] o] THE Fxsle] A},
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[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

SS50dl 10-2326072

T 132 E wHo] HgdE F e FA B AlzuoA o A2 FA 8% AA(UE Reachability

Notification Request procedure)E o|Al3}= ZHolt},

ok A2 Ex 93 AxF(UE Reachability Notification Request procedure) AS(application server)/SCSth
oA HSSZ ©k A BAE 2387 S8k dxjolt). FAFo= Awnd, o3 2o,

2~ " JWA (service-related entity)”7} HSSoll Al EPSollA @& A (reachability) 3} &3 X
= AS 238k, HSSE AHl~ A 7fA|(service-related entity)E AZdta, 183 Q3o
XA 8F7] $18Fe] URRP-MME(UE Reachability Request Parameter for MME) Ie}m]ElE Al¥ 3},

1714, URRP-MME= HSS Wl #X=& deolg ZF 3shu=EA, MEZFES @2 52 EX(E activity
notification)”} HSSol <la] LAFU=A AAste @ H2AH 2% 38| E(UE Reachability Request
Parameter )] t}.

URRP-MME  I}2}e] €] 3ke] "not set"ollA '"set"= WAEW, HSS= MMEo A w HA B4 2% (UE-
REACHABILITY-NOTIFICATION-REQUEST) WIA|A| S HEdo = MMEo A aid thdol] thall URRP-MMES Al A
o 29, oy, v A x4 2% (UE-REACHABILITY-NOTIFICATION-REQUEST) ™ A1<]%= URRP-MME sih2hu]
=

MMEZ} AF&Abo] thdk o]%Al Alo] (MM: Mobility Management) HEIAEE 71x1 glomw, MEE ©d H
(reachability)? W32 A H(AE Eof, o2 B9, G2 thg NAS 5% o] HEHE 4$) FA A3
X A)8F7] £13F URRP-MMES AlE 3},

e 23

rok

fo o

L

o #HE HRE HSSolA Bmag Ha

N
)
a2
oo
o

1714, URRP-MME= MME W A== MM HE2E 5 sz, HSS7F MMEOlA w4 (reachability) 2t
#aste] KA BASES MEAA 23S

= e 2 dwel A8d g gl FA

2] ANoAz=E A g EF B4 AX(UE Activity Notification
procedure) S A= E=Holt),

1. MMEE @+ A (reachability) ¥ #eE®E AA|E =A%, S S99, MEE 9T EE ez 2%
(Attach Request) WIAIA (= M)~ 2 (Service Request) ™A A, TAU 2% (TAU Request) HWAIA] $)E &=
ABEAY S-GVZ B %ol non-3GPP AV EAZ A=Wtk AAS A 4= ),

2. MMEZ} &e] MM Y AES 7Aa 9lar, g el ik URRP-MMEZ} o]l <t 7he =
AAREH, WEE @2 52 X (UE-Activity-Notification) ®|AIX|Z HSSOlAl AEstar, sfig o] of
URRP-MMES- Z]o}(clear)dttt. ojul], @ F2 x| (UE-Activity-Notification) WA|A|+= whbe] INSI 9 ¢k
2 A 7}5 (UE-Reachable) A AA}FS E3H3HT),

i
i)
o
&
p‘L

3. HSS7} URRP-MMEZ} A" ¥ wte] ofgt w52 S (UE-Activity-Notification) w®IAIA(IMSI, UE-
Reachable)E A ALY 9% Julo]E(Update Location) HIAAES A wf, HSSE @ HIA
(reachability) €4& 5 (5 273)& MA(S, Aul= #A AADAA G2 524 (reachability) o] #3}
of gk TAE shar, dld el ik URRP-MES 22 o (clear) Hth.

ol
g9 A ZA (E Reachability) EUHHS 35 4y

B dtgo| A= whido] A &13FE A dlolE (Downlink Data) (2= &}3F 3 917 (Packet), staFe = 3§z dlo]g)
A4S a&doz #dstr] 213 WS Aeksit),
E£3], 2 oMz e E3=(Low complexity), A ol#](Low Energy) 52 EA4& 7IA& Algte ] (d

2 Zo], Iol(Inter of Things) & &X, M2M & &Ax], sl}e QHHUTHS 7HAE & BAes 9] 0
S)EC] A ARE Hasger] 98 GAE £H(Sleeping) st A9 sHFH A HoEE 8402 A

, 2 dgo] Ao lojA, whiko] A JMEshA] %-2(unreachable) “FElE o] T Aolw Y&
o] &3l AH(AE S0, 7Y Aol¥]l R=(PSM) Ex 3HE olo]E R= DRX(extended idle mode DRX) %)
b, Aol A& 9d] o] At 71 g2 (unreachable) JElE '& % (sleep)' AHIZ

Extended DRX(eDRX)&= 7|19 Hthe] 2.56 %9 w0 DRX Ale]Z(paging DRX cycle)S 4 E(minute)ol]A
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[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

=50ol 10-2326072

oin

e
oy

A Einute)2 58 @9 A8 £R2E HAgs] 98 7I5olth. eDRX= ofo]l& REE(Idle mode) &
F.= (Connected Mode)ell &&= 4= Ut}
=

, PNE A5 dEte] A9 dio 7} A] 282 (unreachable) el PSMel st JHE
9}@. S, eDRX REE A Y3tE dro] At 7}%58kA] &S (unreachable) AE]E
A ]

[e)
o
7FsehA e (unreachable) FeH(F, wito] dold AU WUEPSA @ DRX T

N

ﬂﬂlﬂl
lo

el

I

= olu

—_—

o H
ICORCI ]

ol L =y N
:O=l"
!I
it

W2, o] H+t 7b5(reachable)dt el whdo] ECM-CONNECTED EE=o| v wze] duk DRX F7]
(normal DRX period) (& E9°], 2.56% o]3h)E A &3l= ECM-IDLE =5 on|dit},. o & 59, PSS A¥
3}—': gdo] AL Active Time EQF olols REE FX& 4= 9gJoma A4 BT TE Active Time©] ]&‘Q

= TRl A9 DP“‘J JEHE omd 4= Qduh, EmE, eDRX REE X Yshe wde] 39, ECM-CONNECTED &
JEE ol &) g - oz it 7bsd(reachable) (5, @#o] Hold HEE ZUHH 6}
TIHE uE = vk, ohA] 23, eDRX:= DRX XFo] Wk DRX ECOﬂ Hjste] Ao s Zo] ofolE
idle) AN E dAIH o2 KT 7Fs (reachable)dhA] &tta #Adkd 4= ol =, A9k DRX (2.56 %) A
3 H 2.56 % o HolE] A (data delivery)e] 7F53FARF eDRX (10 )& ALstd FHuo #<de] 10
izl SZhA< dlole] A (data delivery)ol E7Fs3ta ol& AAHoz H JhsshA &

(unreachable) il 7+ 4= Q).

Ao e :‘ fr x‘E fr

e
N

£3], AS(Application Server) %ollA Ao A4 WX (delay tolerant)3t HloJE AFS Y= 49 AR
dlo]8 #H7](discard) ¥ AHFY FEE HAs) shHA], =k o] Th9] Ao (PS: Power Saving) F7]¢}

AFglo]l ¥l%E 7] 2 el (Asynchronous) &&9°] 7FedleS A|etsi},

N

A 7Fs(reachable)dh#] ¢82 @dolA stgEa dlolHE AFstuxt & o 7|EY AaE sL3A o835
= AT e 22 EA-e] EAs.

WA, ASe} AlstE X (Constrained Device) 7Fe] &7]13H(Synchronized)® T $A1% (Mobile Terminated
Call) %ol 857 oJfHoh= wAI7F Aot

AS7F kel & (sleep) T71E FFstAY gl A (pre-configured)®d #hS o] &3|A] Hold F2lo
Active time &<t st&FH A dHolHE AFslo] SI-UE ALRE % o, o 22 F9-2 A3
(Synchronized) &%+o] A7) & § AT},

2} Attach R/%E+ TAU AAE F33te 45 2dAseE E53(Congestion) =4
o wHg2 9lole] 7k MAFle] FEAM(Distributed)® HEIE UEYI AN2E o = 9

£ 39 2

t}. o] A$, AS WA oAatEtE whol HE 7} dH(Reachable) 7+ AA] whge] A 7} 3H(Reachable)
Fre] ek 4 9l

kel gk JEAI(MO: Mobile Originated) w2%boll uwlg} H 7} 3H(Reachable) +7to] & T U, =,
ko] MO o] FY|H R dojd I AT EA ol Ed ‘L}E} BAE = A9, 1 —7—7]7} kg 4= 9l
. o]y Heed= = =5

ASOlA 3 & e @] A 7 ¥ (Reachable) 732 &ebd 5 9l
[e]
o

TS, 2d I B (B B, 10d) alE e WA glo] 85 ol FX9 4
A (Wake-up) F717F @24 5 Att.

Seon ASIA YA tolEE AdEAAL SGilA SR lolEF syl EAHel S,

71& gl A9 o] ECM-IDLES] Q& B¢t ASE A= Al7ro] Ay &3 I dHolHE dEd 71 9
ATk, =, S-GVE= P-GV2H-E 3teda dolHE 443 4§ sy vz tidt S1-U7F flE 49 MMEE DDNS
F MEE ld 92S 7157 g8 doldS AFdvh(dd = 11 FHF2).

ok, do] A 75 (Reachable) 3] @tpar sk A9-(o| & 9], a9 w2kl P-TAUZ| Wt FHojx it
o] TAUZ 34 ¥+ 4 5), MEE PPFE Zlol(clear)dtal o] 4§ DINS A8l E Hold HAE 433}
%] 231, DDN A& (DDN reject)S E&) S- GW°ﬂ G sk 3 dlolHE 978t = s},

w3k, gdo] PSMQ! A9-, MMEE |l widol] o3 PPFS o] (clear)dl7] W&ol A= vito] PS) 502 &
H(s leep) Sl kel 1% st A dlolE = S-GWell Al H7|R (S = 12 #E). o] A, ASE 5A A
7F o]F AAEE ANESA Holx wrek s wito] &7 (Sleep) TolW HA1% YA HolEE oH3F ¥
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[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

S5S0dl 10-2326072

N

12 Aoltt.

Fo=, T &Y (sleep) TXF F sFPEA dolE7t HY|H e HAE WA fste] g A A
ZAX}(UE reachability notification procedure)E #AFE dlo] w@te]l H: 7Fs(reachable)d#] 13k & =
Fote AL e 22 ZAF] EAgTE. ol diste] ot =S Hxste] Ay,

= 15= “Liﬂ %%(Sleep) T2 T a9 24 EX] ZAH(E reachability notification procedure)E ©]-&
3te] s A dHiolHE AT do] TAES AYsy] 9§ =doln,

1. SCS/ASE dEolA HE3 delert e A9, HSSel @2 H24 A (UE reachability notification)&
&3

2. HSSE MMEoN Al @+t A4 Ex 2% (IE-REACHABILITY-NOTIFICATION-REQUEST) WAIA S A&t}

3-5. MMEE= wto] TAU(HEE Attach Z=}, Service Request Az}, MO ) 55 E3 v HZH(active)dth
I QA= AS, 92 52 EX](UE-Activity-Notification) WA RS HSSol Al A3k},

6. MEZY5E @ 52 ZX](UE-Activity-Notification) HWAAZ A3 HSSE= wHo] AT 7lssltsE 54
(notification)E SCS/ASO| Al <&},
7. SCS/ASE wre]l Ht 7453 (reachable)S Ex| wom | &g WA stg3 A dHolgE AFI}. =,

P-GIE F3l S-GWell7l at&Fd = diolE & A&t

ojwl, S-GWi= S1-U7F Ad=Ee] A ¢ropd, MMEZ DDNS A53ht). MME=

o] QoA %7] ALHNAE AM(Initial context setup) =2<L E3] S1-U
(buffering)® o] AW &= = dolg & oA AL},

g whake] SAMMETF Al (setup) ]
2 AHASIL, S-Gie HHY

o] A% wio] TAU & S1-MMEZ} &l Al (release) ¥ o] Active time -+ W2t o)A HAE Ha o] AfH]
2~ 2% (Service Request) A5 FayT AL HHT = 9},

SHAIRE 7 9o wef Active time ko] #-2 A9 To=R A3t ojn] o] &£ (Sleep) FZrol| WRHTIH (A&
=°], PSI) &4 dHolE dFol 7 & A,

3, go] Active time T+7F Fot HolA HAE HEa| Au]~ 2% (Service Request) AaFE Z3Pste= A=
T J7dol| A= ECM-CONNECTED #A}efoll 4 ECM-IDLE A el= A%k3k 5 thA] ECM-CONNECTED AEj= H3hsjok 3}

HAZE] AL 4 drk. wheF, w@o] TAU ¥ SI-MMEZF siAlE7] Ael stz dlolHE A%
Active time B<F 44l 7FsAdo] ¥ Ho|HS F441517] 935l ECM-IDLE

A B0 S 9,

ox fr L 4

o
£ o

n
2 g AS7F 92 (53], ToT & A, M2M § &, 7Heae] 0 942 53 722 AgkE FX| (Constrained
Device))o] M4 H.il(Reachability report) =Y
98k SI-US #Zo] A (setup) T AL 2H = Ax)

1. of &g Aol AP (AS: application server)/AH|Z &k AW (SCS: Services Capability Server)7} whdol
A stEdEa dolHe AES Yshe A, AS/SCSE g A dlelert EAsS A AsE A A ('Downlink
Data')E 'ves'®Z MY (5, Downlink Data='yes')3}i, 'yes'Z A®H A A|('Downlink Data')E ¥§3sl= o
W A4 B X (UE Reachability Notification)(HEE EUYEH 2% (Monitoring Request) HWAIA])E HSSol Al

AEde.

%, AS/SCS+E &g dlelel AA('Downlink Data')7} 'ves'® A®EE wd A FX(UE Reachability
Notification)Z HSSOlAl AEgo =M, HSSol @t HA ZX(UE Reachability Notification)E =33}
SAlel @y S-GF kel S1-U Aol gl A$(5, S1 #Hoy7t siAld A%, S1-U A, S1 Holy
A A& e,

2. HSS&= S1-U AldS 843t A8 HH Ald &34 XA ('User Plane Setup Request') & 'ves'Z AH(F,
User Plane Setup Request='yes')d}il, 'yes'Z A®H Al&xF HWA AP 2% A A|('User Plane Setup
Request ) S ¥&3+= @ HZA 54 24 (UE Reachability Notification Request) WA|X|E MMEC]Al A%
3},
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[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

=50dl 10-2326072

oin

= HSSE= AFEAF HW Al 83 A A ('User Plane Setup Request')7} 'ves'® AEE ot S A TR 8%
(UE Reachability Notification Request) HIAIAZS MMEOIAl A&3to =z, MMES] S1-U MY 84S S=3hy)

EA]o] URRP-MME A1 23,

TEgk, HSS® AREA AW M) 8% AA('User Plane Setup Request') tjAlel SCS/ASEH-El FAlgh slaFea
dlo]E AA]('Downlink Data')E w& HA A 2% (UE Reachability Notification Request) HA]X]ol 3
SIAA MMESN Al A5E %= 9l

HSSE= AS/SCSEH-E &% AZA S X (UE Reachability Notification)E SAIEH, @ HZAH EX(UE
Reachability Notification)S A3+ SCS/ASE A Aslal, 283k Q3 o] FAEHUSES X A5}
MME(UE Reachability Request Parameter for MME) d}2}m|E{E AlEE 4= 9]

HSSZFE w2 H2A E% 23 (UE Reachability Notification Request) HIAIXE =218 MEE
(reachability)d] W3S AA U (S S0, o5 Sof, ©Eo NAS T2o] AEFHE 4% 5
#HAE ARE ASSollA Bagk Bart &S AASH] 938k URRP-MMEE Al®slar, o]9} g S

S SZ(registration)dtr}.

3. ¢, &9 e (PSM B+ eDRX REdlA] Fo] Aol o) At 7heshA] @2 )l ©@eEe] P-TAU Efe]™ 7}
TR W, T2 MMEAN Al TAU 2.3 (TAU Request) WIAIAE ZE3he),

olwf, MMEE w=o] TAU L (TAU Request) HWAIAE FAgdo=zxn @ HZA(reachability)E A
(detection) 3k},

4. WMEE= 3" whidko] sl Active Time ZHS 002 MES T, TAU 2% (TAU Request) ™A Aol tjat &gho
002 MEHE Active Time #S ¥38= TAU 5 (TAU Accept) HAA S wdoA A% }ﬂ,ow+@ﬂ1zﬂ
AY~E Al HA(Initial context setup procedure)E %3 S1-US AP (S, S1 Hojg] A%

ol¢} o] MMEZ} Active Time %S 002 AMEZtomm whte] 313" oy A & fHo|d £AS 9%
FAS AFSES slo] thde] EdQ3 dUR ARE EY F YEE I
oGS TAU QA (TAU Request) HIAIAXZE E3] MMES]Al Active Time %S 233k, MEXE TAU 52 (TAU

Accept) AR E E3& ©Zol A Active Time S &9 4 AU},

[}

1w, TAU <1 (TAU Accept) WA A= S1 A|l29®™ AZoA sFed T NAS A= (Downlink NAS Transport) ™A]
Joll Z3teo] Agd 4 k. o] A9, MEE 7|A =2 S-GV 7+ SI-UE AFsH7] sk 71X FellAl 7]
Ad~E A9 23 (Initial Context Setup Request) WIAIX] WML Z HAEd 4 ¢

N

3, TAU %21 (TAU Accept) HIAIR+= S1 Al193 AZofA

Request) ™A|A]o] E3tx|o] A" 4 <) o] A5, ¥de] %] ﬁﬁl’\E i?j S (Initial Context Setup
Request) HWAA S E3) TAU <5<1(TAU Accept) AR S 7)Aol Al AEsty s Ao 7|A =3 S-GW 7Fe] S1-
UE AJE 5 U},

1A Z S-GF 7+e] S1-UE AYgsts #AL oA & 8 = & 109 Ayy) Hdstoz A s dye Akt
o}

5. MME& HSSelAl ®UE® Hil(Monitoring Report)E M&grozM wido] At 7} (UE-Reachable) & &
A &k},

HSSE SCS/ASOlAl ®UE|® Hil(Monitoring Report)E A3 ozH whito] i+ 7Ms(reachable) S 543

o}

o714, MMEE SCS/ASOlAl A" =UEy Hi(Monitoring Report)E HEdozmx wdo] HIE 715
[e]

H
(reachable) s B4 4% Qo).

<

6. HSS == MMEZYE wdo] HL 7}%(reachable)§}% Ex drom = SCS/ASE= 3+ = Ad)E S1-UE 9]
435t slg ol Al st A dolHE AE e,

2o} o], @S Active Time ko] 022 MY FH TAU 521 (TAU Accept) HIAA S FAlgg o2z S1 A o]
F EQU-IDLE “gefell &fshA] @ar v &3 JH (S Sof, PSH E= eDRX R=oA o]l os) A 7}
5314 Z& AE)E AYske] AS(Access Stratum) B2ZHE v A3} (disable) 3},
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[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

o} e AxE B ASE @Y HT 7M53H(Reachable) 77+ UX B3l 9ok &3H I HolE Y
7] o] £H(Sleep) FEI wdolA A&stA FHA dolHE A5 4= vk, 53], 7] (Pending)
NI E ]‘37} EAskE A, S1-U Y-S EEFH Al Active times 02 = AS WAet A

:54‘%]_ o&]r'o] 7}' O}' 3

o3
PN
e} o], mz SI-UE AdgezM Folyd HAAE T3 %x7] AY2E Al AA(initial context setup
procedure)ol HEA A28 eHIZE Y F AL BT ofy whito] tiA] &£H(sleep) HHIE s}
= =]

A B7Fs 3 (unreachable) 4471 2AEE S W
L 16014 Al e MIEAA =R shue] dAlel Easiv], K 16014 eAlstar gl vELA
wE7E 2 HENS =B AEAY E g2 EST =27t 290

B
T 1694 E @] Active Timed 02 AEsta S1-UE Agstd o, o9 @] Active Times ZAA
o] H2F(Paging procedure)E F3 S1-U ALS & F= Ao, oo diste] o WS

(<0
-/

O )
N oxl
[0
ol

o
o

= 178 =3, SCS/AS(application server)E WiolAl ek 3 dHolHE A$std W= 49, SCS/AS
= @ A2 ZYHEY(UE reachability monitoring)S 23317] 13 ZYE® 2% (Monitoring Request)
HAIA S HSSell Al %153} (S1701) .

PYHH 2% (monitoring request) WA A= @ HA #H AA|(UE reachability related indication)Z
T 4 Ak, dF Eol, SCS/ASTF wZelA sty dHole g AU Aeetd daks A4S @ oA
#&H A A(UE reachability related indication)E RUE® 2% (monitoring request) WA Ao EFAZA

A TH

o714, et HZA B XA (E reachability related indication)® SCS/AS7F ©v% HIA EUHHPS &
C e GA(F, wao] A

=
98 7, A5 9ok Y9 delHE el 45T 5 ARH FLE A0S
S8 FHE FA4)8) Astel olgH.

dE Eo], &d HZA #BE X A](UE reachability related indication)¥ ZFehs] 9k X 169 o A&} 2o
3] o) g7} 4188 A A (Dowlink Data='yes')®d 4 ).

=
T 9 24 B A A (UE reachability related indication)+ SCS/AS7F 213 A (reliably) 13
EHE g Ags = JnsE ohto] A 7H5dk FHE fA5hE A0S AAE 2 3

SCS/ASEH-E RUE®H Q2 (monitoring request) HWAIXE F418 HSSE o HZA EX QA (E
Reachability Notification Request) WA A S MMEO| Al A% 3Hc}H(S1702) .

SCS/ASER-E =213 RUE®E 23 (monitoring request) WA Ao & A=A A& X A](UE reachability
related indication)”} &8 A9, HSS= @ A B4 2 (UE Reachability Notification Request) W
A Ao ek HA #e A A (UE reachability related indication)® ZEANA ALET 5 ).

o714, @ HZA A A (UE Reachability Notification Request) HIA|A| = 3FL}e] dja]o] E3}3lm | o]
A EYUEHES 98 WAX 7} o] &€ % o). tnlk, Mol HolE 9d o) whit
A2 2 23 (UE Reachability Notification Request) HIA|X]|7} o] &Httx 7} sle] Aw s},

o "2 2% QA (UE Reachability Notification Request) WIAIAo] @& HZA #H A A (UE
reachability related indication)”} E3® 29, MEE v HZA oH AA(UE reachability related
indication)E o]&3le] wto] PSM (Power Saving Mode)E A -&3}1 Y= A9 Active Time S AE 3}
(S1703) .

r

wholF wllo] eDRXE A g3l Y= AFEH MEE Y ©Eo] extended DRXE  ZIste] H
(Unreachable) 3}#A] &xZ AA A7k S1 8iA)l(release) E A (triggering)S A7|sl== 3t = MEE
WEE @2 "4 @ AA(UE reachability related indication)E o]€3ke] S1 Al Ad A7+
At oo uwhel, MEZF @ Had B AAE HWEH e Afde 4FHd TAU olF, Fdste Sl
release AIZHS XA Al AS/SCS7F &FeF dlolEE WY 4= e A 71 A7S wgd 4 .



[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

S5S0dl 10-2326072

= o dA B A A (UE reachability related indication)® A7) wrabe] HE]lB A|7FS AlEstry] 98t
o] D/E= S1 release AAS Y3 o]&¥ ).

& 5o, MEE 33 whEe] <A (reachability)S AA3IHA, AS/SCSAlA AEe s vlo]El 7} EA)
e AN (S, @ HA B> AADE A H9-, dd A AE Active Time #he % 03}7%% S1 release
E Adst=d AHEE 5 9

3, &9 AE(dE 5], PSM L& eDRX ZZolA ool o) A 7MeshA] &S Abe)el g P-TAU
Elo]m 7} WtE ¥+ 592 TAU procedure’} triggering W, @2 MMEC) Al TAU 2% (TAU Request) ™ A]A|
7% hrh(S1704) .

il

ol , MMEE wo] TAU LA (TAU Request) HWAIRE FAlgtezxn ©@d HZA (reachability)E ZHA
(detection)3tt}.

T 1794 Aol HE 98 S1703 ©A o]Fo S1704 HAV} FaEE AL gAst 9o}, S1703 THA
9} S1704 ©AZF FqEE s AR v 5 o).

MMEE TAU S (TAU Request) ®WAA o thdt oz TAU 5A(TAU Accept) HAAE wrdol Al %3t
(S1705) .

o714, TAU % <Q1(TAU Accept) HWAIA|= S1703014 Al MY Active Time #S ¥EF3ch. &, MES
S1803 Al A AMEHE Active Time #S ol A &3},

e TAU QA (TAU Request) HIAIAXE E38] MMES]Al Active Time %< L33k, MEXE TAU 52 (TAU
Accept) WA X E E& whzo) Al S17030)4] ©Aol A AMEE Active Time S TI3 &

olw] | TAU %<1 (TAU Accept) HIAAE S1 Al2d® AZd A 3Fe = NAS A (Downlink NAS Transport) ™A]
Aol EotE o] Ay, RRC AZANA ey AR HAE(DL Information Transfer) WA Ao Edwo] HE
=

Py
T A

MME+= HSSOlAl =Y E® Hil(Monitoring Report)E #HFsto=H whito] A 7le(reachable) s T4 3th
(S1706) .

T 1794 Ao WS 93 S1705 ©A o]3Fe] S1706 @AV FaEE A dAE o), S1705 A
9} S1706 ©AIZF FdEHE e E2AY AR Bk 2 .

HSS+= SCS/ASA Al EYEY HEil(Monitoring Report)E A& oz whito] A 7Ma(reachable) d2 FX 3k
t}(S1707).

7)1 A, MMEE SCS/ASOlAl EUE¥ X i(Monitoring Report)E HEdo2» whdto] Mt 7} (reachable)d
S EAE x glon o] A$- S1707 vAE= AEFE 4 .

HSS i MMEZY-E] ©@do] X+ 7le(reachable) @S B4 oW, SCS/ASE sl @A &y = dHolHE

ol A %= dlolE (Mobile terminated data)(F, 3P dlolE))E F4A8 A5, MEZ} Aol AS AHF4
= 7&%% T YEE sth. oA ZE, MMEE Active Times £ A AT o =M PPF(Paging Proceed
Flag)E &3 At 5t S (clear)H A ZEE 3Fal, S-GW7F MMEo] data $41S ¢l DINS #AFstx
A (pagmg request) MAIXE AL A, MEZ ©del a9 pagingS 3oz Agd &
A2A (reachability) RUEHE 93 W& & SCS/ASTHI A 35}

t w3k s Thdo] eDRX

N _
T JEE S},

rﬂ

Q9} o ] MMEZ} Active Times & ZAA AAsto2H, AS/SCS7F v@reo] A (reachability) S d2)star
eige
oS

o=

ﬂ&
O
fu

N

=
= = ZFH3 Active times FAT F A=H
£ Ag3t= A9Ed Sl release*a” st @i A vhsAES 9 AlRE 2AE)

17014 el Alskal Qs UESA »mEss shue] dajel] E3tshr,

= 1701]/\1 dAletal Sl UEAA
=7 G2 UEAA =22 dAEAY £ UE UEYA ==t x3E 5

il

¥ 18% ¥ w9 AAdd] nE 9w 4oy RUHPS A% U dAse BHed.

= 185 #=x3hH, SCS/AS(application server)is ©ZolAl slskda dlo|EHE A%sld dsdk= A9, SCS/AS
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[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

S5S0dl 10-2326072

= o A2 EUHP(E reachability monitoring)s £437] 918 EUE® &4 (Monitoring Request)
H A A S HSSell Al %163k} (S1801) .

B2UEY 83 (monitoring request) WA/ A= P-TAU ElolH AAL ¥3+3F 4= 9},

1714, P-TAU Btolw M-S SCS/AS7F &% @da <% (contact)dhd Hste F7] #h(5, P-TAU Elo]H #hH)&
A Al gk},

SCS/ASEH-E REUEH™E Q2 H(monitoring request) HWARAS FAd HSSE o A2
Reachability Notification Request) HA]X|Z MMEO Al A <%3Hc}(S1802).

oX,
ol
R
ko
o
—~
—
=

SCS/ASEH-B 4413 "UEH®E 2 H (monitoring request) WAIA|o] P-TAU Elolm HAo] Ldd AL HSSE
o 24 A 24 (UE Reachability Notification Request) HA|X]oll P-TAU Elolm™] S EIAA A
g 4 Q.

o714, @E HZA EA] 24 (UE Reachability Notification Request) H|AIA]&= 3Fpe] of|Alo] B35t o]
of thE xvlo vt M EUEHS 9% wAIAT}E o]8&d Fx Q. onk, Aol HoE 93
A %A 2F(UE Reachability Notification Request) WAIX| 7} o] &Hthar 7FA3te] v sio},
a2 HZA4 5A 24 (UE Reachability Notification Request) ®WA]Ao P-TAU E}olw o] X3ty 7§,
MME= P-TAU Elo]w| AAE o]&3to] 3 wde] P-TAU Elolw & AE $HrH(S1803)

, MMEX P-TAU Elolm AAE o]&3le] s vl P-TAU Ele]lME Algslar, P-TAU dxlo] A" ® P-TAU B
olu]2 A g}

1844 = P-TAU E}olHE MMEZ} AEstE ASE oAt 9o}, P-TAU ElolHE HSSOlA Agd 4% 9

2 N

S

okx §1801 WAl A HSS7F SCS/ASZH-E] P-TAU Elolw AAS ¥3ket »UEH 2% (Monitoring Reques
218k, HSS+ P-TAU Elel™ AAE o] &3ste] 3d wde] P-TAU ElolWE A"E &+ ik, 18
muﬂﬂﬂEMmﬂﬂ%ﬁ§%$ At HSS=H-E] A" ¥ P-TAU Ef] ééwﬁ}WHfﬁmuéﬂﬂ-r
AYE P-TAU EolHE A &3},

= ol :: N
ot rkﬂ oy -

o]3F, Aol HWolE & MMES 93] P-TAU Elolw 7} Mg ®E T 7}Aske] A3,
St &9 (S £, PSM EE eDRX BZolA HolAol s Mt 7FeshA ek )l whde] P-TAU
Elo]™M 7} wiE s, v MMEO) Al TAU £ (TAU Request) HAIAE #4&3T}(S1804).

ojwf, MMEE= w2l TAU 23 (TAU Request) WIAAE FATgozH wd HIA(reachability)E A
(detection)dtc}.

= 189 M= Ao HoZ Qs S1803 ©A o] F
9} S1804 ©HAIV} Y HE SR AR vE £

S1804 & A7} FalEE AL dAE 9l S1803 wHA
t}.

MMEE TAU £% (TAU Request) HAIRo] tjat Swo = TAU 4 (TAU Accept) HIAAE wdo]A ALttt
(51805).

o0 2

32

1714, TAU 5 <1(TAU Accept) MIAIX &= S1803 wAIA AW ¥ P-TAU ElolH k& X 3sr;. =, MME+ S1803
Aol A" E P-TAU Elo|m ZHS kol Al stgaict,

Ge TAU 2% (TAU Request) HWAIAZS Ea] MMENAl P-TAU Elolw #& &A3sta, MMEE TAU 5<1(TAU
Accept) HIANAIE Fa @A S1803 @Al A AYE P-TAU Elo]™ g e =% g},

[*]

Jwl, TAU %Q1(TAU Accept) HIAIA= S1 Al2d® AAoA 3s1ekd =1 NAS A= (Downlink NAS Transport) A
;q o ¥3xo] ALy, RRC AAoNA 3}5&%5’. X A (DL Information Transfer) HWA|X|o] ¥3tF o] &
}~ o]t}

MEE HSSOlAl EYE® Ril(Monitoring Report)E AEgozH whito] HT 7Ma(reachable)dhs X3t}
(S1806) .

HSS+= SCS/ASO Al ®UE ™ Hii(Monitoring Report)E Aoz o] M+ 7}s(reachable)dS FX4
t}H(S1807).

o
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[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

S55S0dl 10-2326072

o714, MME+:= SCS/ASOl Al ®YUE® Hil(Monitoring Report)E HAEsto =z wdo] H: 7}s(reachable) st

S AT S glov, o] A 51807 @A A 5 g

HSS M= MMEZYE wo] < 7bs(reachable) & &4 wow, SCS/ASE &F whiel Al stFa dlole &
At

Flsk o], whie] P-TAU §o.2 A+ 7Fs (Reachable)dt 74, A&l wlol8 421 F thAl &8 (o
S E°], PSM Ei= eDRX REOA o] 1-%H§%7%ﬂﬂ€%%%WE;ﬁ%§€>%w.

e, S AS/SCS7F 4@ P-TAU Ebolm (5, AS/SCSEFE =218
Y3 P-TAU Efol®)7} vbas7] A7bA= Al 2EZEH (AS)E 293
frAeka, A"E P-TAU Bfolw gho] sl Zjojul P-TAU dakE St

P-TAU Efel] =710l whe} MME/HSS7}
] $3E(switch off)dle] &3 =S

%, olyg AaE T3 AS/SCS9F ©@ht ko] F7]sl #© fo]A-dS st ©E 421& (Mobile terminated
Call) $2lo] 7hgate] @] 9] Aolw] &35 SuhslslA AS/SCSE dlolE] AY AdS FHAi3 &
ATH.

L3k, BolA] dAlsla Y& UEYT & sl oA %i}ﬁ}uﬂ, 1890]A] dAlsta &= UES=A

HoH

wmEZb e WEND wER gAEAY E e yEYS wEs) 13 5

ety 9 wes TAU A

S, = 16 WA = 1894 writoll Al Active Time %/EE P-TAU Elolv Fh&
<= A% (Triggering)dl=

e o AlEtar Qo o= shte] o Alel Estm Attach A T3 3 E
S AxZ o] &ste] DAl Active Time Z/XE+E P-TAU Elo]W k& 33t 4= 9},

o Mo

oiuk, dA o] Algsl= P-TAU Elolw b 2 Active Time #S WA fsfides d@do] EfAH
(Triggering)dh= NAS A XF(TAU, ATTACH Bzt S)=w%F 7bssich. whaba, AS/SCS7F 1 the &takg =z uo]E
AES Y8 T Active Time gt /EE P-TAU ElolW %t WS 8¥ste 49, ©do] ECM-IDLER 7%
Al EA] B #s ARSSHA Za o]F o] E AR (Triggering) b= NAS A XF(TAU, ATTACH A} 5 )ellA
Active Time %t 2/ P-TAU Elel™ Zto]l ddlolEE 4= vk EAZF Aok, &, ddo] NAS
AAE EYASIA G A9, f9 2ol MFA AHE Active Time 3t Z/EE P-TAU Elo]w glto] white] o
tolEd 4= vt A7 AUrt.
whEbA | AS/SCS7F AR == P-TAU Elolw 2 UE7} S1 #Wlojg] &fjA] & A 7Fed 4 I+ Active Time(FE+=
period) & A @Ed AHE&T F JUEF AAs= ol Hasirl, o] wp 2 A= AYE(EE
W7 %) P-TAU Elo]m R/EE Active TimeS widol] AA3lr] 93 9ES Aeksio).

rﬂ

Service Request setup A olA MMEZ} PSM(EEX: eDRX =2E&) #d wlabu| g (o & , AR (Es HAH)
PﬁME®W1%ﬂ&zmmWTme%Eigﬁdﬂ$ﬁlﬂi%Nﬁu%VF*@ﬂ%%i%w dE 5o, AH
2~ Q% %<l(Service Request Accept) HAAE A&t 4= git}.
Au)2 274 52U (Service Request Accept) HWAIAE= AH]Z 273 (Service Request) HWA|Ao] thal oz
MMES] <&l ©helAl AEE 4 Qo). wEhA, ‘%‘QO] MME°ﬂ7ﬂ a2 23 (Service Request) WAIAE HAEs)
o] Mu]2 2 (service request) A7t MAEH (LA = FZ), AHl2~ 8 (service request) Az} F
Oﬂ MEE AR~ 23 52 (Service Request Accept) WA ] D‘r‘ﬂoﬂﬂl HEgoZH PM(EE eDRX R=) 3
H ggnE(dE So], AERE(EE HA4%) P-TAU Blo]n] W/EE Active Time 5)E wrdo] agd = 9}

B3, S1 Hlejel7t Al el A MMEZE Z1A ol Al SIAP WA A= A2 A8 PSM(%E=

e (& Eo], MEE(EE ¥WAHE) P-TAU Efolw 2/ Active Time 5)& A% 43H—Zr‘?i, 7] A =2 RRC

1 A (& 51, RRC AZd A WA T)S S8 s S EE e A9 5 vk, o], MMEZL S
g HES &9 AH(AE 5o, %Mgtemxggwﬁ Aol Ao o3 < 7FsslA

(act1vat1on) (Z, A< 7 ZEHE AgHA7|= A5 7HsE 5+ .

T MEZF el Al TAU A Eg]A(trigger)d Z& WHEHas wWAAE AT F AU 01]% %Oi, TAU
ZAJ(TAU Indication) ®IAIA]E Aeole 4= 9Jt}. MMEE TAU A A|(TAU Indication) ™A|

2H Tl A TAUE Fdst=s WHT = i, UM & 16 YA = 189 oAl ?zlo] TAU 5 <1(TAU
Accept) HIAIAIE F3l PSM(EE eDRX Bx=) #Hd ﬂﬂﬁ@ﬁ%% , AR E (s WAE) P-TAU Eeoln 2/
T Active Time 5)& ©ito] &3 4= i},
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[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

of mhE v Hed RUHIS A% Ee dAss mdold.,

T 198 #Hxetd, YEYI ==(d2 5o, ME)E OE YEYI ==(d8 Sof, HSS)ERE v 424
BUHPS g wAAE F2138(S1901) .

d& B9, @ A EYUHHS % vrAZA dd A2 52 2% (UE Reachability Notification
U, ol¢t thE W d HEA RUEHES Y3 AR} o fE =

o Ao ZUEEPES Y3 wA X g2 H2Ad I XA (UE reachability related indication)E X383}
= EE(E 5o, ME)E 9 H2A #d AA(UE reachability related indication)E 9]
BB A ZH(Active Time) Z/TE S1 a4 A AJ7H(S1 release delay time)S Al¥3Th

B}t FAH o2 whdo] PSM(Power Saving Mode)E A €3l 9 ZA$#d, HEYI =E(d3 =0, MME)E
o H2A B8 XA (UE reachability related indication)E ©]83le] Active Time #S Mgk 4=

= o] eDRXE H &l g ASEd, UEYT w(dE 5o, ME)E o A2 #E XA (UE
reachability related indication)E o]&3&}o] S1 3Al(release) Eg]AH (triggering)S A7])8t7] ¢8ke] S1
A AA AIZH(S] release delay time)S AEHIT 4= o},

HYEYT ==(dE 59, ME)E S1902 ©HAloA MY E Active Time E/EE S1 djA] XA A+ A &3}
(S1903) .

s

X
tlo o |[o

A7, MEYT w=(dE So], MME)7} Active TimeS MBI AL AMEH Active Times wZo] &
2ZM, AEFE Active Times AL 4= A}, o= 59o], P-TAU Elo|H7} W8 5= SO0 =2 TAU dxp7) Ed
HH, YEYT ==(9=2 S, MME):= TAU 5<1(TAU Accept) HIAIAE E& @doA MY EH Active Times
R

il

= H]Eﬂﬂ EE(AdE o], MME)7} S1 3lAl A AHs A" 49, od& 9], TAU procedure”’} ¢

3 YES® Z(dE 59, ME)= A"EE S1 3iA] A A|ZF o]Fof] S1 sA(S1 release) (& &9, %”‘1
T 994 9 ‘&74] Wzl 11 @A) A= A g 5= o).

T 202 B odhgol o Axjde] wE v A RUEHEE Y3 WS dgAske Twolt).

T 208 Az, UEYA =Z(dE 59, ME)E U YEYA ==(dF 59, ISHZFH a2 A4
BEUEHS A3 wAAE $218H(S2001).

A7, & A2 EUHES 9% wA A= P-TAU E}O]Eﬂ 474 (P-TAU timer configuration)& X% 4 9l
th. o714, P-TAU Efoln] AL SCS/AS7h &5 w23} < (contact)shd ¥k 7] (=, P-TAU ElolH
;)& AA g,

g Eof, @ A "o 2UH
Request) HIAIX|7} o]§4 F&
=

9 A4 EUEHES fgk dAATE P-TAU Bol AAS 233t 49, HEYD ==(d8 59, ME)&E
P-TAU “dxtel] P-TAU Efelw] 7S o]&sto] AW E P-TAU Efolw & 2-83HH(S2002).

HAR 2 G HEA BA &@(UE Reachability Notification
ol¢} tpE ¥l wh Mt RUHHES {8 WA} o] 8E S

;g OX‘_‘,
o o

2 9%
o,

o]714, P-TAU ElolH i oA S2001 ©ACNA © A ZYUHPS 93 wAXE 408 YEYT =X(d
5 B9, MME)7} MY = glont, ojef Aoldt YESLT E(dE £, HSSoA A" = g},
A7NA, MEYT wE(d3 S0, MME)E AYH P-TAU Eo]|HE o) &

g3k = vk, odE B0, P-TAU Elo]ur} wta sy S o7 TAU A7t E *
o], MME)& TAU 5¢1(TAU Accept) HIAIA S 3] dhdolAl A®E P-TAU golw s &3d 4= v},

W ool Age ol gA At
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[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

E=0d 10-2326072

omn

®o21e ool o Axdd] e A gHe] B% PAEE dAw,

ro

T 218 #FzEE, BA EA AAHES YEYT =2(2110)9 T4 w9 (UE)(2120)S X &-sio),

HEAT 2==(2110)= Z2AMA(processor, 2111), HWEZ (memory, 2112) % FAl %5 (communication
module, 2113)& FEa3t}h, T2 AM (211D AA = 1 YA = 2004 Aotd 7%, 34 D/E= whis
ol f/FA Qo T2EF AFTES TRAACIIDY g8 tdE 4 vk, WEg(2112)E T2
A 211D AddE ], ZEAM2IIDE FEdlr] 93 U 4us A4dn. 54 ZE(2113)S T2AA
(21119} AAE o}, F/FA AEE 4 W/EE FAs0. EYT ==(2110)9 A=, 71X, ME, HSS,
AS HEE SCS Fo] oldl dEE 4 gtk 58], MEYA ==(2110)7F 1AFS A, B BE(2113)e ¥4

NEE F/421817] 918 RFF-(radio frequency unit)S X&3 4 <)

G (2120)S T2 A (2121), =R (2122) @ E4 BE (t FT)(2123)§ E3Heh. TR AA212D)E o
A E 1A E 20004 AR Ve, 3 H/EE PSS Sl A QIE|Fo] 2~ ZREZ AFES X
2A4 212D o8] FIE & %E}. w22 (2122) & EH]H(ZIZI)Q} °4€E101 ZRAM (21212 FE37]
A3 T ARE AGTT. BA BE(2123)E ZRAA(212)9 d4H, FA AZE $4 2/mE A

st

w2 (2112, 2122)= TR A (2111, 2121) Wi == X4 A& F
MA (2111, 2121)¢F 949 4 Jdub. =3, YEYA ==(2110) (71X =191
5’: o

¢t} (single antenna) T+ th= e (multiple antenna)E 7H& AT},

ool AE HAAdELS B Iy FHLAEY 550 &4 FuUE AtE AECY. 4 P8 EE
B4 Ax HWAA Axo] gle ¢ AeA]l ez meFofor ). 7 LA B 5L UE T8
2y ER A3EA ke JHE AAE 4 uh, e, dF AL AE 9/ E ERFES Fdsle 2 ouy
o] AAdE st AR Jhesith. B iy A S AHEE TEY TAe WAE Y. o=
AAldle] IR Fdoluf B b AAldel 23hE ¢ i, BE UE AAdY gigete 7 B 55X
wAE Uk, EFHFTHYAA BAARD 18 AAVE JdA @S ATIES ATt HAAldE FAEF/AY
=Y Fof BA o M2 FFFoR TIAY = JS AYI)

2 ago] w2 AAdE st ook, odE 59, st=do], AdA(firmware), AXES O B 359 2
Sl 93 FdEE 5 U }‘:"ﬂ‘ﬂoﬂ o5t :rLd«l A9, B ool A AAdE sy Ee O o]ike]

ASICs(application specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal
processing devices), PLDs(programmable logic devices), FPGAs(field programmable gate arrays),
E2Ad, FEESY, vlo]aZ BEZH, volaz ZaAA Fol o8 FEY 5 Aok,

Belolt 2mEdolo] g T A%, B wwel I A

v EE, d4a, 3 59 3 2 F

2 4 Qg A7) v

g o
TeAqe} dolHE Fu we 5 9

o}
wouge wouge] W5 542 Yolux g WA U 548 U pAsE 5 9l
A /}_j_ al

ae @
A Agsth, Wb, 4E® AAT AP BE welx ABHon sasold: o Hu dAHe Ao
s solol @tk w whge] Wels AWE YT FA el ola) AATolol s, B AP B4

Me) el e BE wAe B wgel Weld xgach,

B o8I

2w A A AR g A EUE Y-S A7 892 3GPP LTE/LTE-A Al =Flel] 485 = &
sHoz dwsiglont, 3GPP LTE/LTE-A A|=H) o]elolk= vhekdt F-A &4l Al=wlel] 483h= Aol 7hedtrt.
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=58
|UE| [eNodeB| |[WME|  [s-aw|  |P-aW|  [pcRF|  |HSS|
1. Attach Request
2. Attach Request
3. Authertication
e+ — — — - —— 0 — — — — 1 — — — — >
4. Authentication
t — — — + — — — —|— — — — —]| —_—— — — >
9. Create Session|Request
6. Create Session|Request
7.PCEF Initiated| IP-CAN
Sgssion Establishment/| Modificatilon
- — — — ]
8.Creat?_Session Response
«— — — —{(If not handover)First
Downl ipnk Data
9. Creatg Session Response
lO.lmitiaI Context Setup|/ Attach [Accept
B 11.BFG Connectijon Reconf|guration
lZ.lnitiaI‘Sontext Settup Response
13| Direct Transfer (Attach Compl ¢te)
14. Attach Complete
First Uplink [Data
__________ el A kN
15. Mod|ify Bearer| Request
16. Mod[fx_@gqtet Request
17. Mod_iy_ngEgE_Response
18. Mod|fy Bearer|Response
First Downllink Data

e — — — — [ — — — —
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1. TAU Request

eNB

MME

8. TAU Accept

2. TAU Request

3. Nodify Bearer Regmest

4. Modify Bearer Reqlest

5. Modify Bearer Resp
.

6. Modify Bearer Resppnse

7. TAU Accept

9. UE

RRG Gonnection Re

Qpntext Release G

11. UE

Context Release (

ease

ommand

omp lete
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IPCRF|
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1. NAS:Seryice Request
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E9]11

First Uplink Data

2.NAS:Sq£vice Request

> [nitial Co

> [nitial Context Setd
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7. Modify Bearer Reg

8. Modify

==

0. Modify

- ———

11. Modi fy| Bearer Response

p Request

p Gomplete
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|- —————— »

est

Bearer Regponse

9. PCEF Infitiated IP-CAN
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| UE |

|eNodeB|

| MV |

|s-aw]

P

-G [PCRF|

| Hss |

ko

.Paging

A§.Paging

1. Downlink Data

2.Downlink Data Notification

2.Downlink Data Notification 4

5. Service

Request Procedures

D

| ink Dat@a

n
_____ e ——————
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UE in PSM

MME

2.Downlink Data

S—-GW

1. Downlink Data

P-GW

SCS/AS

~_ Downliink Data

-

Bl

DDN reject

3.| Checking PPF (PPF=D)

in indication)

(DDN failure

A
I
|
|
I
I
I
PPF=0 (cleared) | Notification
I
|
I
I
I
I
I
|
|
I
I
I
I
\

4. Packet
discard

EHI3
MME HSS
1. UE-REAGHABILITY-NOTIFICATION-
__ _REQUEST (URRP-WME) |
=14
UE MME HSS
1. UE Activitx»
2. UE-Activity
| Notification |

3. Inform requesting
entities about change
in UE reachability
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EHI6
UE MME HSS SCS/AS
? 1. UE Reachabi|ity Notification
. | (for UE reachability)
UE s Downl ink|Data = yes AS want to

sleeping | R send data
| 2. UE Reachability Notification to UE A
| Request (URRP-MME)
| Use Plane setup requegt = yes
| >

Periodic ¢'3. TAU Request

TAU timer -

expired 4. TAU Accept 4. MME setup S1-U
Active time = 0) | (Initial context
- setup procedure)

b. Monitoring Repoft
~_ (UE reachable)

b. Monitoring Report
(UE reachable)

6. AS send
Downl ink
packet data
using
established
S1-U
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D 1706
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EHI18
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_ S|
5 UE Reachabi lity (G 1AU EIOI0f &)
f\' Notification Request
%: (P-TAU EtolDi &) 1801
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2 |
~ 1803
| P-TAU EfOID &= S 1802
A 0l 25+04 P-TAU
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o) 1804
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[AgARE=] A3 1
(78]

A B4 A]lz="o A MME(Mobile Management Entity)7} ©% H A (UE reachability) EUEHHS 3 WU

HSS(Home Subscriber Server)®%E ©% HZA(reachablitiy)S EUEH 317] 93 HAAE F48=

_46_



10-
0-2326072

cs=s
S0l

=

=

X] }\]

B
()
up 8% T
5 EmE T
s g ]
e gl o
% < T o o Wu
zM o WM ﬁo % : = e
) ~ ) —
= L X sy =o Mm T %L Gy
| qp W % { 7o
i BN Jo BF o r E
1w} ~ o < m OF T o IS ©
T % < n e njp s i S
o o _ T w leld ik T T
oy .= fal k) o o = X =l = A
"S5 o 2 COE o ) %ﬁs S
e o o G s 70 m B - = oF Yo %
w ~ Gl N~ 31_ ~ ~ N LC M EE ~ - MA
jmy ‘_quLmﬁ ﬂ?oﬂ?o o W_J Pom ,N_.o ﬂ_cﬂ Am\ﬂul OTT
u} —_— [mt c— 0
1 A A ! LS U - Jna, mo Ho W o T Y
% <° T W 3 ~ i L N = e = i T
G M% Yy po bo E s mu ™ d o e <0 o =
N - _
W Eg » < w N i 3 B W = o N ifo ioF o =
1# T — ‘mmo ;oo
1,V| w 0] E.r| ZE ~ H —_ E# S e < ol O~H iy —~
- = lva m iy = X >
x° o o H 5 1) Wv = ay W mm ° x| 5 ol 3 =
D =~ . ol = = ! =
i » T 2 7 B “E 3 ey x: : E
Ay = ok R o 5 41_ = oy e o =8 | ) 70 =
e M5 = W 7 R o — = 7 oy — s g
‘Dr 13 Ee = _— ~ - N Lf ay — ay ,m —~ ~ TR m
2% R I y B 253 o S :
K ~ <0 A@ <0 L — = =) N T ey <0 o/ 0 W =
<° = o z D < ~ ] =~ = il ~ o Ho =
- ﬂﬂé o N 2 S g d i Eﬁrho " -
SV s Z T oz e o7 N T B
w2 2B ol = g 5 2 " i s < w 3
= R = M- o LS z . X £
BN W]m S5 ™ %o = %o 5o \U)E ok =
T Lo g S R I =2 e wﬁaﬁ =3 o
® T <5 F 2 a3 = I s ENNY =
iy J o 3 Bt S e - s
T 5 B . 3 E - £ F 5 E
noE <% . ey E R o I g% S5 T
9| ~ i il Bo %o ~ = JI . < ® ~ % 2 o g ol J o
W T B o — - ) i} e, K o = O — = o
i T o s L3 o+ ZE oz < - F 7 - iy
oo 4ww o o) S o mﬂﬂi ) o = T
w2 © 85 . o R Fv o 27 2 sz ) B
A Ewﬁ = = iz = = S o e 15w munm al
=L ,.ﬁmunm.w] },w = W %10_, Lf 7,|1n ST ny o
ﬂu ~ 7L — ) — =yl ~ — ~0 0 < S EE Ww
u} [ ~ — W w JI [97) o ~ X0 = IS = =r
— 4 GU 2 <0 palliees X = w ® %o ® o K o o
w1}*%n e 5 E- 5 Bk A i E
- " e 1 [ & T g St 35 . o Jo 2
Q%Q.ﬂéi 2 I 3 TR SRk i : :
% 8 cy v ° = 5 BoE R TE o 5
Cﬂ% ﬂpﬂ TS 2 m@wm og_ﬂ ﬁ%% i ~ -
= o ol %0 r = 3 ) %o 7o ol ik By X o i o e
‘WL [ i Eo ) o O J _— — o iy ~
= B s 5 To © I D e 1 o o)) 70
BT = = i w0 T 2 e [ T i
GT _ = - 1 Ea " — 11_ e ,DJ = B .
= Z = XL < ) iy o1 5 > = J prid
ZN o s = ) rm N ~ 3 o~
2l 2y X Ay N N = pn o
) m wm o %0 ralli~e < W i oy
il Iy . o s <0 o 100 ﬂl E
ﬁ,_ N — K A% - o] M- ) at
<0 ~ o _ . il e ! g
~ o = N U s o
=L 5L 5 im P F T
%0 g° 5 o I~ - k1 o
SE g N o Dy 7o o ol =
T 5 s 5w i a e
o] iz o o < Jo
! M %o T % = <3
XA R R o <
et H._ ° io
— T
—- mL . iy
F T ol
<

- 47 -

p
=

ZAA

A

A7)



S50l 10-2326072

HSS(Home Subscriber Server)Z%-E © HA (reachablitiy)S ZUYEY 3}7] 93k
2 A4l B XA (UE reachability related indication)”} 7] wlAIX|el Egww, A~
AANE o] g3le] A7) ko] NE]H Al7H(Active Time)S AHWEI, A7) @ A4S
U 2 8ke], 7] HS®, 7] 9 g9 g RUHY fEEES fEYstal

A7) o gaed # =, 47] HSS7F 7] BUEE EEXEE A4S olF, Au|2~ d5F AW (Service
Capability Server) Tt olZg Aol AW (Application Server)7} 7] koAl 3}k

71 93, 7] @]l Mt 7Fs(reachable)dt FEHE FASES 7] ©hde] HEH A7

o]-g = H,

A7) el Alzlo] Ef7) 49 §4Y(Tracking Area Unit, TAU) Ax} EoF A7) @] dduE= 2 A
o] Ad e 75 R dEE o, ] 39 dER A et ] dEe £F JHE A
al

A7) el S1 A48 Av] ddw HE|H A7t A3, X EH+=, ME.

T B4 Al2"o A vl HZA(UE reachability) RUEHS 913 MME(Mobile Management Entity)ell ¢l
A

A7) B B R A7) WEEE Aloste ZE2AANE X2,

HSS(Home Subscriber Server)Z%FE w2 A (reachablitiy)S RYEH 37 3t wAAES FA51
W A4 # A A(UE reachability related indication)”} Z37] WA Ao X8t A7)
A g ol&3fe] F7] whke]l dMEJH AJZH(Active Time)S AWsta, 7] @i A
U P FAS Y, 47] HSS2E, A7 9 HoAY 39 XUHY HEEE X",

A7) @ Had T A=, 7] HSSTF A7 BUEE EXEE FAIE olF, AMH|A A% AW (Service
Capability Server) T3 o]jZg]Alo]A AMuv(Application Server)”7} A7) ol Al &3k
71 f18, A7 @do] HT 7S (reachable)dt FEHIE FASHES 7] el AeHE At
o] &= H,

A7) AElE Alzko] EFF 99 59 (Tracking Area Unit, TAU) Az} b A7) vgo] g5 s= 29 A7)
chbo] A4 AHolA F7F AEHE HEE ), v " dEH A7 FoF A G §F AEHE FAFH
al
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