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(57) R °oF
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S48 58 | SHETHMSIN ) sgeuan 272 50

| RRC BHAE 8%]
| 0|7} Bi2gt Tte,
[RRCBEAEE SRS

RRC REAE B3] |
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o A A

F799)

AT 1

T EAl A 2Elo A HolE] S $Alsl= MIC X (machine type communication device)oll ol3l] =35 += w3
of glojA,

RRC(radio resource control) A|7218<S E3] A1 TAU(tracking area update) 2% HWAAS FAl

fad

ofy
ol

b

ra
B

71 AL TAU 83 wAHe] digste], NIC AMWMERE HAFEe= MIC FX EA AAAMIC device

triggering indication)E& ¥§3}= A1 TAU =2 AR Z RRC Al29 & 53 FA5ts ©HA);

871 MIC A Elr] Azt ddde AR dolels $Alsty] fs Ad AL dxpE Alzkshs |,

A7 Ay A ARFE AZFSE o] & RRC A28 B3 A2 TAU &4 AR E $Al8k= WA,
A7) A2 TAU 23 WA A t-&3ke], RRC Al29S F38 A2 TAU =8 WAAE FA&= A,

&71 A2 TAU S5 =2 A Bi-g-3ted, RRC A1E82 Sl 7] AaFFA dolHE TAU ¢& wA A<} 3 &

=3 E%‘]——‘—}}_‘:_ B(]—qj‘

AT 2

A1l oA,

A7) AL TAU &3 WAA = 7AFe2RE 415 Hol4 (paging)ol 3-8t $A5E=
i
A7% 3

A1l AiA,

MME(mobility management entity)® H&=E A7] Al TAU &% HAIAE=, 7|AFo® da= RRC 92 AA ¢
5 WAIA(RRC connection setup complete message)ol| &35 =

IR

T4
A1l A,

71 AL TAU 7= dlAIX]=, 7] NIC 3] EEA AAIA ] B E NIC 4= E]A 8 (NIC device trigger
request)¥} A 3] 7] (piggybacked) ¥ &=

iR
3T% 5
A1l SholA,

g7 AR A dlelE = A7) MIC A EgA AAApel ofs) AAjs= 8 tgste] A==
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AlLgel SlolA,

WEZ AgE 7] A2 TAU 834 #wHAXE, 7[A7e2 dd=E RRC 92 44 95 wWAIA(RRC connection

setup complete message)oll 7M<3}y] =

Al1gel SholA,

A7 NIC A= EgA A A=, A7) MIC A ERE NIC A9 /RA(MIC interworking entity)S 23|
MER A==

tﬂ—\?ﬂj

BATE9

A1l AiA,

o>

F7] A2 TAU 83 wIAAE 7] R A delHE g AAA

et
b
%
ol
o
A,
o
N
ox
oft
ot
i
=
o,
o,
et
b
%
ol
on
)

52

s

ol
e

A5% 10
A1gel do] A,
71 A2 TAU 83 wA A gis A= Alo]s# g (ciphering) RE7F A{HA] &&=

I

FA EA Al 2" A HolHE $A18HE MIC X (machine type communication device)ol 8] 3= = HH
o ¢

NAZer Y AN Aas FPdkes B

RRC Alz1dS B3] A1 TAU &4 HAAE $Al8h= @A,

s

F71 A1 TAU 273 wAA dl-&3ske, NIC MMEHE dEEH= MC ZFA EZA AAAWIC device
triggering indication)E XE3sl= Al TAU 2 HIX A S RRC A 18-S B3] 28t ©A);

A71 AL TAU &4 wA A g-g3ted, 7] g dAs Ax =5 53 RRC FHAEE §A5= A,

7] RRC ZHAEZE fAate ©5ol, A7) MIC Zx EgA AAAlel] #dw Ay dolgE False A

312teteE 312 WA A (grant message) S FAIEE ©HA; #

o ox

il

71 sE wAAel tgste], A7) NIC FA Egr ArjAel wee v dEFHA dHolHE Eddshs
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NAS(Non-Access Stratum) HIA|AZ 413} T
!
A7 12

3}
=

rle

.

ol

=
=

5]

A1l glolA,

271 AL TAU 78 wiAA = 7] NIC A E=|A AA=eE 34 371955l RRC &
context retention timer)ol it Efo]ly HRE ¥ 35151, 4J7] RRC ZHAE {4 Elo|H= 7] Eolw AR
g 7122 AFEAL, A7) RRC Y 2EE A7) RRC ZY2=E {4 elolwzt 7] NIC ZAd F55HE 25
371 NIC g=]oll o3 A==

rk

n)
o
I
i
do
o,
=
18
I
ox!
[
o
=
a.
z
o
=~
=
-
@
o2
=
@
w
v
o
ofy
o
ofr
ol
rir
a0
X
g

AT 14
Al13F el $lolA,

&7 RRC FHAE {14 glolw7h mkgg o] % A7) RRC FHAES 7l (release)sh= @

£ 9 E3sle
.
A3 15

A1l glolA,

) NIC A7 47 RRC ZHZES §A48 5 Q=S s 54 A4 40 FAsE 9 2
C

A7 16
A11Fe] lofA,
271 RRC EEl2~E = A7) MTC =19 C-RNTI(Cell Radio Network Temporary Identifier)S ¥3Fsl+=

IR

A7 17
A 118 el oA,

A7) RRC BHAES fA8hs B, A7) 49w dolEt Fb4e Uy Als AxE Fas e 4]



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

s

A7 18

A11gel oA, 7] NAS HIAAE TAU &8 WAAE E33he=

W

w5 4%

7] & & oF

B R 7147 EAL th4=9] OFDM(orthogonal frequency division multiple) A1ES A}g&3}= A A~
Bl Ao A 2] MTC(machlne type communication)dll #TAE I, R} FAHOZE, MC FAE ZZst= W/
A D AR SR Fldd FAEET

W g ] &

3GPP(Third Generation Partnership Project) LTE(Long Term Evolution)® UMIS(Universal Mobile
Telecommunications System) AJZ=¥le] sjdfo=z 3GPP ¥z 802 AJfH7|= 3, 3GPP LIEE=
OFDMA(orthogonal frequency division multiple access) 71HS 3}&¥H A (downlink)E 38 AF&3bx, SC-
FDMA(single carrier frequency division multiple access) 7|WS A&aFHaZ 9 AL&star, o 47019 <t
HUE 913 MIMO (multiple input multiple output) 7IH-& A&t L Sof, 3GPP LTEQ Fd /A%
3GPP LTE-A(LTE-Advanced)oll W3l =97} e e]ar Qle}.

M2M(Machine to machine) Al A7k /el BFHo 2 QFH A e FXE 7He S41S ov|gr}. 3GPP
1AL, MZE 2N Auj2 Agd BAste] 4 &S FaAD 7 AES AAHA MEY=Z FH3E ¢
=88 ARt

-

wige y§
FAe jd ¢

MIC AH] =27 AN 1 m def &7t Skl FUS SRIE Y R A} AL cledT wRe e
548 A vl uc AH o8 sad 5

Ao w2 A7) WS, RRC(radio resource control) A|Z1¥S8 %3] A1 TAU(tracking area update) 2%
HAIA S FAleE @Al 7] AL TAU 834 wAIX]ol] g-g3te], NIC MW EFE AEs= MC F3 EYA A
A ZHMTC device triggering indication)E ¥3Fsl= Al TAU = HAIAZ RRC A2¥S B3 FA5E
A 7] NIC ZX EglA ARl B E AEH A dolHE $4187] ﬁOH WA AN~ HAE A A 8=
Al A7l A AAls AAE A o]F ) RRC Al28S B8 A2 TAU &% WAIRE FAlste o

2

A2 TAU 83 AR el th33ke], RRC Al29S Sa) A2 TAU 2 HAA S #ﬁ 3= 9l 47] A2 TAU =2
WA Ao tg-3ke], RRC A128S T8l A7) A dolHE TAU &3 wAXe A Falsts dAE 23
EiEa =

A7 whRelA, 7] A1 TAU &4 WAIX = ZAF o2 RE $A15E #Ho] A (paging)ol 53] $44E 4= gl
t}.

271 Bl A MME(mobility management entity)® AE9®E A7) Al TAU 83 HAAE, 7Aoo g Ad="
RRC 14 A 25 W AR (RRC connection setup complete message)ol Z4&3}E T},

A7) vl A A7) Al TAU =8 WAIA =, A7) NIC 23] E-]A AAAFe] #HEE NIC ZX E-]A 2% (MIC



[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

device trigger request)Z} ¥7 3719 (piggybacked) ¥ t}.

ap7) el A, Ab7) eR A dlolEE A7) MIC B3 EelA AARel old AAHE 2del feate A
o

A7 el A, MWER AEE A7) A2 TAU &4 WAA =, 7IA=7e2 AdE RRC 92 44 g5 #HAIA(RRC

connection setup complete message)ol| <3}E ).
A7) el A, AV A A dolHE MES E3 7] NIC AWM E dgdEo),

A EfA AAARE, A7) NIC AE 23 NIC Q8972 WA MIC interworking
A7) WRielA, 7] A2 TAU 87 WAA= 7] A3 doleHE g AAXE E3sE 7] ddEa b

g7 A, g7 A2 TAU 8% A Al Bieli A= Abe]# ¥ (ciphering) RE7F H854] k=t

T o2 dyel wE2d, FA B4 Az®A dlelelE A8 MIC & (machine type communication
device)ol 93] == W] oA, 7[A=xoZ A dM2 HAE Fdste & RRC Al2ES S8l Al
1 TAU 834 WAIAE 2180 @Al 47] A1 TAU 273 WA Aol tf-g-3ke], MIC AW ZFE HAF=e NIC FA|
EZA AAAWMTIC device triggering indication)E& X&3H= Al TAU 4°8F #A]A]E RRC A19S8 53

b= wAl; A7) AlL TAU 87 HAA el digate], 7] AY dax~ dA =Fed €53 RRC E
; 471 RRC SH2EE fA 8t =5, 7] NIC X Ef7] AA|Ajel] #H| 3
FAEE AL gt Y WA A (grant message) & FASE WA 2 3] s WA )53t
MIC F=x E]A A Axlel] B 7] g3 diolHE E838= NAS(Non-Access Stratum

Fal= Wo] AQte

=)
>,
>
il
ofy ~
rz

s
o
X
l
b
ool
ol

k)

18 LTE A 2=®lo] ## % EPS(Evolved Packet System) UERH Z=wHolT}.
= 2+ o] 1A 5Ae] AEH= E-UTRANG AAHQ] +x2& vehlle Edeltt,

% 38 NIC A EfgAMIC device trigger) ¥ AR 3|7 $2l(small packet transmission)o] %84+
3GPP x5 YERd =¥o|t.

% 4+ NIC FA EFA AAAWMIC device trigger indication)®] HEE 93 7153 34 Ueld =0l

e

L 5% NAS WAl Aol 71eket Thsdh AEE =T

¥
T

b1

6a W = Bbi NIC AW e Pl TAU SR SN A 7F ALEE R Qe S vhebdie

iy
jhn)
9
i}
il
obx
2
ol

T 78 AEgYI HolgE NIC AR olA NIC AW E A7 & SA3 NAS WIAA7F AL e ddE e
A=
T 8L Aed durt HeEe FAEA e dds vehig,

wge JA7) 918 FAH e

ot Al AHstE 7&Z EAL g FHAEAAAE AFEE £ 9dE=vl, 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) &< Th¥st A|2=®lodA AL8= 4 9lt}. (DMAT UTRA(universal terrestrial radio access)
E= CDMA-2000 Al=® Feje] w4 ries F¥"” 5 9lvk. OFDMAE  IEEE  802.11(Wi-Fi), IEEE
802.16(WiMAX), IEEE 802.20, E-UTRA(evolved UTRA) &9 74 7|&= FdE 4 Jr}. UTRAE= UMTS(universal
mobile telecommunication system)®] F-o|t}. 3GPP LTE (3rd generation partnership project long term
evolution)¥ E-UTRAE A}-8-3l= E-UMTS(evolved UMTS)®] dH-o]t}. 3GPP LTEx s&F® A=A+ OFDMA 71H&



[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]
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AbgetaL, FP AR = SC-FDMA 7IH& AH&-Sht).

= 93to], olate] WAAE 3GPP LTE B 3GPP LTE-Ad]l FF3dte] Aw=Et), e} & 249 7]

2

ojth. LTE AlZ=¥l& Algx &2H(UE) 2
SR ALEd WElE T4 FoWA, &
A ¢l= 1P AZA (Internet Protocol connectivity)S A|Fstes RS HEXZE 3}, LTE A|2"HL, A&} o
Wyt 7 A] 5 7ke] FAM X2 ESF FZ(radio protocol architecture)E A9 sl E-UTRAN(Evolved Universal
Terrestrial Radio Access Network)E &8 74 &9 stE 443tH, o] EPC(Evolved Packet Core) Ul
EAE ¥38l= SAE(System Architecture Evolution)ol] 2]&] H|-F-X42 SHAe] Hats FalAx @dd
). LTE®} SAE+= EPS(Evolved Packet System)E X3g3ht},

= 18 LTE A]2"lo] ##E % EPS(Evolved Packet System) e =
PDN(pack data network) Ztell, A&7} ols & T AHEAM] &

tlo |k

EPS= PDN oA Alo]Edo](gateway) ZHF-E A}-&x} wd=z [p EzIE
bearers)ZhE NES AFR3ILE. H|o] B (bearer) = 7] Alo]Edol9} AFEA

Service)E zt&= IP A ZZ9(IP packet flow)o]t}. E-UTRAN3} EPCE S8
= 34 AAE7 Y Al (release) 3o},

g3t7] 918l EPS ®lo] ] (EPS
ZFol 5438k QoS(Quality of
2ol o3 2= o

g 12 o

EPC= (N(core network)o]2ti®= E#W, UEE Aofsta, Hojglel AL e}, = 1o Z=AIE ule}
o], Z47] SAEQ] EPCO] =E(=g% £& Eg3 »=Z)E MME(Mobility Management Entity) (10), PDN-GW =
+ P-GW(PDN gateway) (30), S-GW(Serving Gateway) (20), PCRF(Policy and Charging Rules Function) (40),
HSS (Home subscriber Server) (50) & X33},

MME(10)+= UES} CN ko] Aad®E& AHdhe #lo] wxzo|th. UESF (N zholl n3s]= ZIZEFLS NAS(Non-
Access Stratum) ZTREZE2Z <& rl. ME(10)o] 93] AYHE 7559 dd=, vojge AA, #9,

A AS E3Fslo] NAS Z2ESF o AlA #e] AlE(session management layer)ol]l && ZZE = wojz] g
(bearer management)oll #&HH 7|5, UEHASL UE 742l AZ(connection) % HF(Security)e] Aol *E3

atol NAS ZREZ AT AAAS £ o] FAo A5 (nobility management layer)oll ]3] ZZtet).

S-GW(20)& UE7} 712 = (eNodeB) 3ol o]F3 wf dlely wHlojelE 9k =4 o]FA <¥7](local mobility
&S b BE AR [P RS S-GN(20) S F3 SAl€vh. =g S-GW(20)= UEZF ECM-IDLE 7%

+F AeEi(idle state)ol a2 MMEZ} #lo]&1E A A (re-establish)dl7] €8] UEQ] Ho]AS /A
3te Bt SHEEA HelHE dAE W™ wf ulojeld BEE HRE FAFE. EF, GRPS(General
Packet Radio Service), UMTS(Universal Mobile Telecommunications System)9} 32 ThE 3GPP 7]&3<] QI
$7) (inter-working) = $1%F o]5A YA (mobility anchor)e] &3-S F=33c},

P-GW(30)> UEE 93 IP F4 &89S 3833, QoS 3 (Qos enforcement) % PCRF(40)ZH-E]2] FF= ol ule}
Z 29719k FF(flow-based charging)S S33ktl. P-GW(30)= GBR #lo]2](Guaranteed Bit Rate (GBR)
bearers)E 93 QoS AL Fa3v}. w3k, CDMA20000] U WiMAX WIE =9l 7S B]3GPP(non-3GPP) 7]1<4 3}
9 HYAE 3 o] 5A WA (mobility anchor) F&d= 3o},

PCRF(40)= A=A Ao] JAFA A (policy control decision-making)S F3&}aL, Z2Z-9-7|wke] 3}2-(flow-based
charging) & S~33tt},

HSS(50)%, HLR(Home Location Register)o]g}al: E2]™, EPS-subscribed QoS Z=Z3}(profile) ¥ WS
3l HEA oo AR 5 ¥E33FE SAE 71Y dl°]EJ(SAE subscription data)S ¥}, I AFEAZE A
23} PDNol th3h 4w A] L3}, o]2f3 B = APN(Access Point Name) FEIZ A2 4 3

= DNS(Domain Name system) 7]¥ke] #lo]E-(label)Z, PDNo| thdl A2 EQE = 719" [P F4E e
W= PN F25 Adshs AE7yelt.

1 npe} o] EPS WIEY A 24 (EPS network elements)E Zroll&= S1-U, SI-MME, S5/S8, S11, S6a,
Giel Z2 thkst Qe Fel2r Fojd 4 Ut}

L 2% olste] 71&4 EAo] AEuw= E-UIRANS AAH Fx2&5 Yels EHolr).

A

= 1o A
1N

1

E-UTRANS-, UE(210)o Al AF&AF W (user plane) & Aol HW(control plane)S A|F3dt= Holm slte] 7]
A= (evolved-Node B; eNB)(200)S ¥3Falt}. UE:= A YL olFAY 4 iz, MS(Mobile Station), UT(User

O
Terminal), SS(Subscriber Station), MT(mobile terminal), FA17¥](wireless device) 59 T3 o=



[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]
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28 4 ). 71A=F(200)S UESF E4lsls= A Av| Y 4 9)al, BS(base station), NB(NodeB), BTS (Base

Transceiver System), A2 ¥QQE(Access point) 52 vl oz B 4 9

712 =5-(200) 3 UE(210) 7kl = AS R EFH(Access Stratum protocol) 2 &#F TR EFo] SFF ),

1A =(200) S X2 AEH o) ~E Fa M2 AAHATE. 7]A=(200)2 T3 453 EPC 2453 S1 QJEH o~
2 B3 JdZ45EY, FARCEE WESE SI-MER JZA% 1 S-GVetE S1-UR dZA =),

F7}2 E-UIRAN A28 o] 7|55 Al+dtl. E-UTRANS, FHolx 34119 =47](relay node; RN)Z #|3-3}
wA A (N o 2o HES AFst= =49 71X = (Donor eNB; DeNB)o] EE#t}. DeBN} RN zhell:= Un ¢1H
Ho)27t A= ar, RN9F UE 7rell= Uu Qg #Ho] 27} B ojdr),

o|s}, o]&A | (mobil 1ty management; MWDl 7Id = MM #Q > Elo]H(MM-BO timer)E “JAISHAl Ao},
A2~ YE A EE VB #AdE AEE dolg n&Adst #3F sdel e sixld 5 k. o8 s Jus
ECM-IDLE(EPS Connection Management IDLE)® H= <= dt}. MMEE A7) Idle +3F &<t UE ZH 2 E (context)
2 AE wojgo #HE ARE AT 5 .

HES A7} EO-IDLE Aol & Bl H53 & A%%, BT AA9 TA(Tracking Area)E Blojd wjwiclh v
EQ T AMEE X0 Tl &4 4 duh. o]#dk A= “Tracking Area Update” 2 &3 4= g9lom, o]
2} UTRAN(universal terrestrial radio access network)©]u GERAN(GSM EDGE Radio Access Network) Al
elo] Al “Routing Area Update” 2} &% 4 t}. MME:, UEZ} ECM-IDLE ZFelol A& &9t AL8xF Y5 F4
e 71 et

ECM-IDLE FElel 2l UEOIAl desfol & oh&da o7t 9= A9, MEE UE7F 5% TA(tracking
area) 9 EE 7]AT(eNodeB)ol #H o] wWIAAE FAS}, 2 o, 7IATE FA AJEHA o] 2 (radio
interface) o2 (Eo| disf #Hold& Azgict. #Ho]d wWAIA 7} Falgel] e}, UES] “del7F ECM-CONNECTED
JE2 HolatA st HAas Fadth. olYd Axe “MH]2 2% HXH(Service Request Procedure)” 2} ¥
4 4 vt ool wel UBel ##E HWE= E-UTRANOIA A, ZE wojz]le A2 A (re-establish) @},
ME= 2] 2 wWlojel(radio bearer) ] ARG, 7|X]5 oA IE SYAEE 7Yilstes TS T g},

ro{u rOl'

o]3}, MTC(machine-type communication)oll tjale] AAE] Awdtt}, &3k vlel o], NIC= 7+ 7h]]e]

YyHor QA Fve FAE 7He SAlo=Z) 3GPPAAME ZAH UELA HASE Y8l =gt Ut
M2M EAlo® BE7]% &= MIC(machine type communication) =4S, smart metering, home automation, e-
Health, fleet management 52| JHoAH T3 &S AT Zoz e},
2N E4le HESA +F29 AMES HAAS Al717] 98] oy 7k 553 A4S ZEen. olyg 542, 4
& B9, dHolg-gAg WEHA(SAHL 7IHekA &), g bge T4 vl 7 e tidk g w3
EfE 5§, ZF FXol| g * olsd 2 IAAHor Wt HdEy FFo FHE ¥t o] NIC 5SS

713 UEE MTC &2 (MIC device)&t A 3o},

B A= NMIC A EYAWNIC device trigger) @ AR 3|7 $Al(small packet transmission)® &
NTC EAo] PEET. o]2)3 SHEL 3PP T84 TR 23.888¢] FAI3FE o] it} 2 NIC A EgA
(MTC device trigger) @ ZA7F% 3§17 $Al(small packet transmission)o] 2% 3GPP 7%= Yehd =49
o]},

TR23.888¢] FAIZE A, vl Mol &I 2288 e, NIC A 2 MIC A8 1Y BEAS 93
Dﬂmm1m®nﬂrw,ﬂmﬂow@u-15, TC AH&2H7F MIC A ZHE ] F41S Alojstar Aojst
MIC g7} #2912 MIC AW ZE H&she 21s sgabA] 7] witelth. e, MIC X7 548 A4z
AA e &8 Z2IaHS siA=, NIC A Z5E dolEE &% (polling)sh= MIC AW gk a7t 47
AA Fct.

3GPP T2 TR 23.888 Section 5.8.2°] FA3E AXH, d7])9} & AR 7]50] myFojok d},

O
N
olf
F‘f
Ir
)
il

- A2 E#7(device trigger)o] #HE FE 54L&, 3GPP A|2E UM BaF = A hAetaL
MIC AB7} MIC FX = A2 B do]E](user plane data)E AE3}A 3= 3GPP /\] gyl NTC A8 7HY
B8 "AlojH M (control plane) FAI"o]E= Aolt).

- 3GPP A]z®lo] oaf AFEA WHW Hlo]El(user plane data)24 E#HE FHEA (transparently) HAEA]7)



[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

S554] 10-1518187

MIC 58 T2 FFolAe Eg|AH (triggering) A= &3 “Hx EZ]A(device trigger)” o 3l

NTC A& vEYa25e 224 AA A (trigger indications)E FAE = i, Y FAAE Falss 7
F MIC Aujete] A4S AAT = v, 7Hsd 4L olse) 2!

- detached AEjoll ] Eg]A A A AF(trigger indications)E FA18FaL E41S HA%)

- attached AejollA] ETA A A|A(trigger indications)E F4l8tar MIC #X+= PDP/PDN A& 7FX|A

ok
ik

1:1[0

- attached AEjoll Al Eg]#A A A AF(trigger indications)S 4418} MTC %X+ PDP/PDN H1Z-& 4|3},

L 4% MIC A2 EflA AAAWMIC device trigger indication)®] AES % 715d FHS YEPA EHO
th & 4o ZAIE upel o] NIC X E|A AAAE MIC AW RFE 7| A =53} Alehs =

71 AdliME A WER sd AAAE dsiop gheh. 36PP m=w1elA NMIC FAE AASH7] $1g NIC 3
o] UlF FZA(internal address)+=, MIC AW ol &elA] A ¢Far, 22 €F FA(external address)’t &
HA 7] well, IFW(interworking function)¥ Wi FAeb oF F4 ko] wsg S ARESo] &g MIC A
EGA AANA7E 4% MER AEE S gtk NIC FA EgA AAAE FA18 MEE 71455 &3 NIC %
& Fasteh. Hoj e g8k, MIC FX+= 94 RA(random access) AAE Fe3gict. RA AALE
L MIC AAE % 40 =AE FA 1WA FA 3¢ AR 2oy =AE SA 1 WA FA 38
olste} & 71&H A7 ATt

T 49 FA 1o E=AE upe} o], MIC A= Fale] “Aulx~ 8% dX(service request procedure)” &
Feste]  NIC A Eg|A AAA" & FA% 4= Qo S, MIC FX EA A= T340 $- = o
olEdl E3E F Uk, 2y & 4o TEAIE FA 12 olFke} &2 ot 9l
- MIC &= Eg]A Azl #3t st dlolelE FAIE7] 8] NIC FX]oll gk A2} HH (U-Plane)o]
a3t

St A "HolH (S, NIC ZX EA AAAHE F418ta, NIC F2] EZA 750 A dHolHE wssh
ﬂﬁ,ME;QﬂQ/”W%-“ﬂé‘EE”]H “ololE RE” & W ok g

- NIC 2 E&A AAAFMIC A % 3PP A28 7He] Aeigw o) dEAgon FAsH e M 3
2 EgA= MIC AW 3PP A28 7hel AW Abe] A §lol AHEA BW wlolE= FwakAl MIC s
3GPP A]zEle] A= 5 9lo

E 49 4 28 REIW, WIC FAE MS ATEH(AE Eol, T £/F & A Te, ¥ 49
4 28 et e ol 9

NAS ®|A[X]ol] NIC &&Z=Z1H tlo]E7} oJEA &3} (encapsulate) ¥ &=%] FJ=ojoF 3t
—MEMEJQWEﬂ7V}%%@2§~%%%f HolE(dE S0, NIC SE€ZZ el H1)E FuksAnr, =7}
Al EFEE ojdA ugER| e}l o5 fd NIC FX7F oW Aeolojol sh=xo dla] FA|8t= A sk

- HZH %7&( ]% 501 MIC Zx EgA 7]%o] ##3 Mutual Authentication, Related Security Key
ion 59 olgp)ell sl H A LAE
- RAN T (& Eof, C-RNTI &3 2 sfAl9 2 FhAAY &4 2 golmo] T T2hHeo| aef=A] &

= 49 A 30 wEW, MIC FA7F, MIC X E]A AAAES 98] SMS(Short Message Service)S A&
F Ut a8y & 49 54 32 o2 22 o7t ).

- IP/INS Jo.Z NSE Ab&ste=t] F714%0 A9 23| =rt EA13.

e



[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

- NTC &2 E2|A AAj#pel wede sd A volHE FAlsh7] s NIC FAlol thad ARgA Fd Aol
7

|8k, FAAoR, & 5= NIC & EfA 7)%9
3| A

5% NAS WAl Ao 7|tet 7hast Adwy
S|

= S =
AR deleE eyl s TAU date] #-dE N
H dHAE AAFAY v|#st=E g =97 AdE
22 olerE 7HA A Ut
- NIC & EZA 7|5l 75 &3 AFE vlo]elo] thdt ciphering ¥ integrity H& o thajAwk NAS
Hoto] Hgum R NIC FX+& RRC Bete A9 dart gls.
} X7} olo]lE JEl(idle state)Ql -l =, o] upet MIC X MIC ZX EA 7]

ol ﬂrﬁi% tolEE &/574187] 98l 1 AEE v et §le.
st | = 58 H|#EteE =9% S 2 o7t Utk
B MIC X7} 2L dele(dE 5o, MIC FA EA AAX
EDE SAlstes stnR, TAU AAks S8 MIC 34 EdA 84S A% v,
MIC 2= Wy AAAE S35, AFHT dolHE 5213517 Y8l TAU A5 F=3)sfoF 3.
ipher % integrity HIZ7} HX|w, TAU 84S cipher B3 H&H. sk MIC

EZA 839 1719 ¥ (piggybacked) NAS ®WA| A& cipher ¥k }HF/} integrity 1%
P MIC dolE(5, MIC 2] EZA §9, ¥ HiE 93 NIC 58 Z23 do]dH)
S

C
dloJB (=, MIC 4]
T Aarx|u ]— A}k
= L

}01'

integrity X

TAU 27%9] integrity RZ o] thd #Al9] Z$-, ciphering @ integrity H&E A|Fdt, 275 MIC Hlo|E]
o] 1P S A& 7= MEF NAS ®WA|A] [E(information element)”} A¢te vl ArH(FAH 2, SA WG2
Meeting #8694 “Efficient small data transmission” $2-113826 7]aiFo & Aety). 18y o3 H
WA NAS WA Y lmYg /Y mded gt BFEE F7HA71aL, Bt dY f38 o] o gk NAS HAIA el dgh
F22Ql ciphering/integrity Be& A PHA] £ Ao] Aty T3k, WO RE A& AFsr] ¢8I
2 MMEE MAC-IZ mutual authentication® F3sjof 38 Fsjjof 3},

b

ole] wel, E gAAE Hx AFHI NAS HIAA|(dE B9, TAU 8%, AHlx= 834 S uEiAe
integrity HERFE AF3dh= Aol, Awgr el Hls ¢ AdE ALE Adgtt. =, B wHAANE
integrity B&7} A3 5= A3 NAS WA A& ALt desh F4 29 #AE sidste NIC A EA
(MTC Device Trigger)ol] tfgt 7]} A|otsit},

MO(mobile originated) €41 EE Atk 7 F41& sixe, & FAAE SAS TAU 2 WA Aol &3t
o] MIC =]l eJsf FA= TAU 5 AR S At g xddskH, 2 "AAE MIC

7} otolE(idle) AENY &<k ofElX|(attach) At AMu]2= @3 HA(service request procedure)E G 3|
A ¢ka, AT IS Z3 ‘AR 9 F £2417 9 integrity®} confidentialityE HE 3l TAU €8 HAA S
/\}%ﬁé e Zﬂ‘i k. &= 59 7t AR A HolE(EE AIFPAE T AtE iR FA7)HE dAds)
Ao Hkale] ) 2 HANE & 6 WA = 7S S8 FFEA HolEHE F
= TAU &% #IAAE AgetA & et

ﬁ

11

of

MT(mobile terminated) B4 T+ 3} =

e EAE 9JaiA, B gAAE NIC A ZRE Y TAU 23 HA)
Aol t-g3te] 7Aoo Z2HE FAE=, TAU A A
5\::_

TR

& AR Z AFEE AL Aokt TAU S8 WA|A = MIC %

2)9] olo]lE AEj(idle state) ¢ AEIA T AH|A 83 Ax) qlo] FHIAE B ‘LR HH 7
=]

o] th3F integrity % confidentiality X3
L 6a ¥ X 6be NIC MM E 4R A HolHE FAst=d TAU &5 wAIX7E AL e dEE JebdTh.

MTC MW7} NIC X E|A AAAE 543 NIC FXE &) A= 4%, MC ZFH Eg|A ArA=

ME 2 7R =& %611 S MIC FA =2 dd= ook f&\ﬂr. MTC Zx EgA AAAE= NIC ZX7F ASqHaE &
3 ATt dlolHE K1

ololE Arelel e MIC X7} NIC A Eg|A AAAE 418 = Jus, 4 #Hojge] WA dd
S610 U1=] S6300l Z=AlE upel o], A WA WY AA 2~ Hak= FojHo] dlgste] FET. & 6a X

_10_



[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

6bs Fxshwl, v= Hojgo] AFAor 2 HE A2 ofARt, 605 ©@Ae] o)l EH%—B‘M A A A
A A A AAAE ¢ A FAF LR, S605 A S6300] mAlE HRek Rro], MTC A7 TAU/Zx7t 5 o)
2L AAARE 2RE HoldS Atk s A= RRC ATEHRRC A A4 4R WA S %—oﬂ TAU £

k<]

S630 ©A1S] TAU 83 wWAIA= RRC Alg®el A&stel NAS wA]X]o]7] wjZdl, ol& A= MEZ Ag#).
TAU 23S 4418 MMEZF TAU 528k w A1 x| ¢} NTC X Eg]7] X AXE TAU 78t w AR o] 3] 7] WM (piggyback) 3+
o] %, TAU & WA X} s MTC A2 EY]A A A A= RRC A28 H S 53 MTC FA 7 AL (5635).

At tﬁ%ﬂoq MIC FA & AFHaE 53 2775 dolg/a3l 9

} ot 101 ENIC AHE AdyE 23 ARy 5 9
g AR g NIC FX Eg7 A A Rbe] wka} 2449+ 39
o AHJE Y&, & 6a WA = 6bollAE $635 67419} S640 Al Apolo 1 JFE A AtE do
RoZ EAIFEY YA, 7] 27tE dHolHE = 6a WA &= 6be] o= loﬂHE e #
o, NIC ZA EgA AAA7}F 48 o]F mi= o1 o] de] AAE & i),

[e)

o —g‘ o
0%
N
0%
o%

- si
=
JHU
™
U e oB W

erL'

MIC 2] EfA AAIA7F Ags FdHa dolelrt FHlEE 49, NC FX= A7 A~ dxs
TH(S640 WA S655). AF A wWAIA(F, RRC 44 *éﬂ HAX] L= MSGHA) S =A% o] % NIC 3
RRC A1293 (5, RRC 12 A4 &8 vAA)E B3l TAU 834 HAIXE $A18H(S660). WIS TAU &4
A= NAS wAlA]e]al #HFH o2 MEZ AE= AR, RRC 92 A4 g5 wA =] AEs=7] vl 71A] =
2 AgEnh. NAS HIAA(S, ZF8Pa AR deolHo $AS A% TAU &% WAIXD7F MEZ ddd s,
NTC “§X= TAU &34 wiA Al &3t TAU 472t wA|X]7} 23+ RRC Al 28 %S 2A18TH(S665). S665 ©HA
of w2 TAU & WA tl-&3te], MIC X RRC Al1dH S 53 AFHT dolEHE TAU &5 HAIX <}

3
7)1
.

$Ae 42 Qlth(S670). AEdk vlel o] RRC A28 L VAo R HEHa, NAS WA A (FEH A vlolE e}
SH) $A1EE TAU b3 WA E MER AgE 7] wiEe, A3 dolHE MES S8 NC AWz ded
S =

T 7ol W2, FFHI LR dHolHE AMEAF dHlolEoli AFE-A B (user plane)& F3 AEEE H
o]E{ol A7k, B WA wEm, A YA AR dolE & NAS AlZEH (5, TAU &8 WAA)E F3 g

= AloJ#@ ™ (control plane)S Ed| dEHTt. g=3k viel o], TAU &% WA X+ ciphering B3 7}
] &= EAZF 9AE, Ak AR dolEE £A15E TAU 28 WAJX| = ciphering®} integrity

< AFREA welEE NMIC FAellA NIC A=z $2187]

i

S 54T NS WA AgEE QeE e

T 79 Azt Zo|A Ho]H Axpel Uy Ay9l BHE BEL T 6a WA = 6be] LT FAE. A A
© 2 S705 WA S730 ©HAIE S605 X S630 Aol

T 794, NMIC ZA EFA AAAE AN, #Hold T TAU 8 HAIAE 408 o2, NIC =
FA a7tE (S, MIC A EA AAAD& FAE] fs) TAUE +3% ofF d&Hor g Lt
& HolHE $AI57] Y8, C-RNTI(Cell Radio Network Temporary Identifier)®} 72 RRC ZH]~ A&
A8 F A, MIC #AA Eg]A AA|AE “Small Packet Tx indication,” Temporarily RRC context
retention after TAU” ¢} 22 vpddh 2Euat onjz x9d + vk, o] 45, MIC XPX]“ ALK ow A3k
A AR ] oJHE FAlE7] 8l AHEE 4 e W AM2 Ald F C-RNTI(S, F HA TAU EAE 98
1o, °

3%

79 S735 WA S755 @AlE “RRC ZE~E 4 E}o]#(RRC context retention timer)” & A}83}o] RRC
2EE fX3l= WS AT, 2y ElelH o]e]e] thFg 7o R RRC FYAEE FAE 5 V]
o, & PAX = ElolHol o W omvl A A= FeT.

2 l—ﬂ

S ﬂ;

S735 @A A, TAU 2 wWA X ol= NIC AW EFE Agd= NIC &2 E A AAA7 9 7] (piggyback) €
. F7FE, RRC Y 2=E §4] go|Hrt AFEEE S, 3l elelHel digh glo]lw AR &= TAU 8 A Ao

o) 2~
W2 & 9l

oo

o,

J<3k Elojy AHo FAld tf-gsle], RRC ZEI2E §X Elelw= 7] golW AGre] mel Al#E s, NIC
Ao A 7] Ele]W 7t FEEE Zoldl= RRC ZEIAEVE §2FH T}, RRC ZEAEX= §710 U1X] S725 THAIA]



[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

SE550] 10-1518187

53 RRC U ARE ¥3eith, dF 5o, RRC TE2E& MSGH2 B MSGH#4o] 93l A& = C-RNTIE 23

=
A, HARQ AFE] A, RRCol #AH Elolw AR S8 xde 5= 9},

% 6a WA = 6boF Mlaskwl, L 79 dul= AFHAE Fd FAHE SR dolHe] FAS A8 F71H<d
A Al éi} L8k ke, o= MIC el o) RRC ZE~EZF §A57] wfitoltt, Ak FFEA
S T FAEE a9tR dolEZF EHlHE A, NIC ZAE AR dlolEe] dFe W ~AEYS 25
7] 918 e E 2 (bandwidth request) S H41 5 QITH(ST40). 7145l ofall, 3PP 2qtE dloE &
A% g Fo] s olF, NIC FA= RRC A 2E"S 3 FFLA vlolvE £33 NAS vA A S $A30
(S745 WH#] §750). =3 whe} Fo], RRC A9 L 7|Awomnt Aas= e, NAS Al oaf e

=
= AR dolHE MER AgdEY. MEE A7E HolBE, NIC ZX ElA AAAE F413 NIC AHZE &
TE dolHE Addid,

FeF 3 7S dlo]E 7} RRC WA R MEsltd NAS WIAA R AFHog A8 o5, RRC ZHAE {4 €
W= MIC XWQ} A= BEFolA wad & 4 duh. 2 wloi RRC FEAEL 7] X=3) NIC F Aol s)A
I Ut I 2R dolHE EdshE NAS WAIA Y ddElE TAUS #H#E HWAIX(dE 5o, TAU ¢
HAI=]) 2 3GPP TS 24.301 7+24¢] Sections 5.6.3 ¥ 5.6.4°] AHol¥l NAS ENAXE wARAE £33,

O ox

)

rEZ

&
32
v
—
o
i

RRC ZY2=E {FA Eto]ly djilo], RRC = A7 $% HE Hr7} ALg=E

NIC A= IHE AANAHA AA] AH)E alskar, MIC F#]7F RRC FH2ES fX38 -
2R dlolEl7E AFAH o2 NAS WIAXE F3l $AE™, NIC X+ = 2 IHE AARE 41
iEﬂ_/:EE'—ET 3]“1]% 2= 11;].

LU ;)

Feshd, B wMAAME TAU 235 AREsle] NIC &2 Ef]A 7]5S AdEy. ded 54 Fd317] 98
A28 NAS "WIA A IE(S, MIC 2 EfA 75 ¥ AR IP AZGFE/ASEH )2 & $13 bAA
IE)7} 3GPP 7ol Aod 4 Qlth. Aol TAUS #&ste] AREHW A4 Al tiilel, A2 RRC 474 9

(establishment cause)®] 3GPP &0 Aold 4= du}. X3, TAU &7 HAIAE $A8= o)i7F MEA A9
2 4 9o}, dE 59, “TAU Complete shall be sent by the UE to the network in response to a tracking

area update accept message if a GUTI has been changed or a new TMSI has been assigned or piggybacked
small packet (i.e., the above-mentioned uplink small data) is sent by UE” 9} & &7} 4 EA ol %
s 5 ek

E 8 4T dd/k Aese TAGA A e, oled AL e 9¥Ed TEE & dw, =
3 eNB, HeNB, HNB9] ¥z 3= <= t}. (N(core network)e] d¥- =2 Fd=E 4 Ay, FA

2 A 4(1010), ™ X2](1020), RF(radio frequency) f1(1030)& 33 4 2l

Z2AA(1010)= dEd 7, A3, YHES FHEIEF 449 § o, f0Q A A T2 EF(radio
interface protocol)¥] AlZ(layer)E<& ZT2AA ] F+38=E 4 Yo}, Z2ZAA(1010)E A<=3d =78 153517
93k AxE £ £ k. WEE(1020)E SRH oz T AA(1010)d] AZAF I, RF §4(1030) Z A

A(1010)0] X" o=z AAFC}

2 244 (1010)= ASIC(application-specific integrated circuit), TF2 HA, =g 3= ZL/EE do]g A
2 FXE 3t 4= k. #wRe](1020)E= ROM(read-only memory), RAM(random access memory), =24 WX

g, Wy 7=, A% A 2/nmE 0E A FAE 23S vk RFF(1030) = 74 ASE As] 9
Holzme 28 Igd = Q. AA gt ATZEYOIR FHE o, A3 Ve A3 715S s

e ok

EE(IHA, 7l DR TEE F do. BES wEE (102000 AFE I, ZZAA(1010)e] o3l Hdd S
ATH. HWEZ(1020)E ZZAA(1010) UF & QR & & dx, 9 4y tgds srgoz T2 A
(1010)¢F 942= 4= 9y,

H5% dalSel Jzste] B BAAel WE DY JySe] e =W ¥52 B 49, 49 A
oS3, 4 MES 5S4 wAd B g5 WY 285 ddagion, ol Wi 22e T4
A eAE A7l ZA8 e Asets ol ohm, 7 Bt BEe e eAR FRUAY, ® oe
WA BHET $A6 FAHE Ao el ma, 4 J&xEd 1 Wi B2 #dHow s
A Aol ofun, wrle] ns Wsldl dRe FA 2t W9 Wl Aol shtel te wASe] FhHAY
A= Ae] st AL o & A Aot

Aed ArdE DR dAS TFah el JeAdu By nE sd dae xi] A¥d @l

_12_
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