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GSM(Global System for Mobile Communication) 7] §+2] 3 A t (Generation) ©]-&
Al 7%

- EPS(Evolved Packet System): IP(Internet Protocol) 7] ¥F2] PS(packet switched)
0] Y| E ¢ =2 EPC(Evolved Packet Core) 2} LTE/UTRAN 52| oA 2~
HESLAZ FAAE UES A A28, UMTS7F 2 8le & d o] v E g Ao,

- NodeB: GERAN/UTRAN®] 71 #] 57, £ ] of] A2 ahm] 7 2] A= vl T =
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- eNodeB: E-UTRAN®] 71 %] . 2] o] A %) 8} # 1 €] 4] 3= v] 22 4 (macro
cell) T Z.o|t}.
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= E &, F ¥, PDA(Personal Digital Assistant), 2~7}E & HE|v|t]o] 7] 7] 53
ol Fof 7153 71 71Y 4= a1, 1= PC(Personal Computer), 2F5F §1A] 7] 9
Zol o E7Fsdt 7171 % vk MTC & W80l A UE = @do| k=
£0]5= MTC Huto] =5 #3434 9t}

- HNB(Home NodeB): UMTS Y| E 9] 51.2] 7] X = 0 2 4] L)o] A %] 5}

AW 2] 2] = vlo] A2 Al(micro cell) 1.0t}

- HeNB(Home eNodeB): EPS Ul E £] 71 9] 7| X| 3 0. 2 4] S of] A ] 5}
v g x| = wpo] A& Al 4 Bo|t,
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A/ 2] (Session Management; SM) 7] 58 58 5}i= EPS W E 9] Z19] U E 9] A
==,

- PDN-GW (Packet Data Network-Gateway)/PGW/P-GW: UE IP =4~ &4, 2| 7
2~ 8]\ (screening) 2 HEH ¥, 353 ©]o] ¥ F (charging data collection) 7] &
52 = EPS Y ES A2 Y ES T =5,

- SGW(Serving Gateway)/S-GW: ©]-54 °8 # (mobility anchor), 2} %!
2}-$-¥ (routing), F-F-(idle) .= ¥ 7! B ¥ ¥, MME”} UES ¥ 0| H 3l ==
EYAFEEE 75 & A= EPS M E A HESL A ==,

- NAS(Non-Access Stratum): UE2} MMEZF2] A o] =¥ <1 (control plane)2] 73]
(stratum). LTE/UMTS 2 E 2 ~Elo| X UES} Fo] W EY A A28,
EI v A& Fa 7] 98 7529 AlF o2 A, UEY] o] A&

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

- PDN(Packet Data Network): 574 A 8] =& X|Ysl= A E &

MMS(Multimedia Messaging Service) 1 H, WAP(Wireless Application Protocol)
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F ¥ %=, UES PDN Ho] +=2] 491 4.
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A o] 8= RNC(Radio Network Controller)E ¥ 3}3}= w9, UE kol &4 5}
o] YEL AR AA& A3 g,

- HLR(Home Location Register)/HSS(Home Subscriber Server): 3GPP Y| E%] =1
o] 7R A RE 712 a1 Q)= dl o] E W o] 22, HSS+= A2 4 #]“Y(configuration
storage), ©}-©| ¥ E] E] #2](identity management), AF-& A} A Bl A& 9] 7] 5 &
TP T 2

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

- ANDSF(Access Network Discovery and Selection Function): 3F4}2] Y| E9] =
entity 24 AL A} @9 2 @hido] AL8-71-5 8 access & W Stal A EH S
5= Policy & Al &

- ISRP(Inter-System Routing Policy): UE7}F o ] 540 M Al 2~ QlE]H o] 25 5
o o= Ip EH TS 5"l of 3li=A & A AN operator) 7} A 2] g
T ot} o] 21 &, ISRP= 3| 2L A H] 2~ (HE3= 1P flow = 1P B ¥ L=
N E A o)l A)E 2F- -8 /A (steering) 3H7] A&l HEH = (=5, =97t
) EEAGEE AN UESAE Gogt A o7 &3 o] 3 F /e
T2& 238 4= 9lt}. =, ISRP= U o] IFOM(P Flow Mobility) 713,
MAPCON(Multi Access PDN Connectivity) 72 “Z2] 22 NSWO(Non-seamless
WLAN offload) 72| & & 32 <= 3}

- IFOM(IP Flow Mobility) 7F2]: o] % 5% APN(Access Point Name) 5=+
o] APN Aol EA 1P Evfjs] ZH &} A 5= EQI & G- = Id&
o, UES]] o] 3| A ALt ofof ahi= A 2= Bl A2 A/NA 2~ v EQAES
sl whel F e gk gl ~Eo |tk 3 o] 113 54 APN =+ ¢12] APN
Jell A 54 1P Efj ¥ e o v A 5= Ef¥] o] o] - A A A 2o o 3l A
A gt =4 & A AT = At

- MAPCON(Multi Access PDN Connectivity) 712 o] 7122 54 APNe]| tf ¢t
PDN AWM & 2}y st 4= 91|, UEol 2] A AF-g5 o] of dli= A
HAE2X]/AA = MEYAES Aol wet g2l gk gl ~Eo|r, gl o]
122 574 APN2 = 9] PDN A YA & o = 540 A 2o tfafj A A ghafj oF
A E A T A

- NSWO(Non-seamless WLAN offload) T 2]: ©] &2 o] = E g o]
WLANO & §-3] ¥ of o} e4] 9-3] ¥ %] wholof &X| & XA e},

- ISMP(Inter-System Mobility Policy): UE®l] 2] 8|4 =8 ¥] = A| =8 7} o] 54
AA o G X =F A A7 B o @ A o] JEo|vh UEZF vHs9] 41
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[81]

[82]

[83]

[84]

[85]

[86]

[87]
[88]
[89]
[90]
[91]

[92]

[93]

A2 QTE| | o] 2= Aol A Ip Eefj o & ehv-B & 4
Nl 2 Bl w2 A B ] B QA= HEHAE F
A3 A, ISMPE AF&-3 = ATt

- RAN TF2(RAN rule): U E 9] A 22 42415 3= 7+ © & 4], RAN(Radio
Access Network) A 4R 2 % &2 T RAN 112 ANDSF ISRP/ISMP $]©]
A8 E]3= RANO| A 1 8H= WLAN QIE| 9] 7] o 2% dH o7t Efd &
WLANC 2 o] FA1 7] 7] 9%k RAN 12 o] 555 & o], UES] AS(Access
Stratum) A %2 move-traffic-to-WLAN 21 t] 7| o] 4 3} WLAN 2] E 2} & 317
UEQ] 39 Als o2 At} =, EZ¥ 2 3GPP YA A= o] A 7] 7] 98
RAN T2 o] =5 S ], UEQ] AS(Access Stratum) A 5
move-traffic-from-WLAN $1t] 7| o] A 7} WLAN 2]'H 2} &7 UEY] -4
Az oz HAe et RAN 12 ol thgh Al gk 4782 3GPP TS 23.401, TS 23.060,
TS 23.402, TS 36.300, TS 36.304, TS 36.331, TS 25.304 12| 31 TS 25.331&
Farshy| 2 g

- 274 %9 $7 4 B.(Local Operating Environment Information): This is a set of
implementation specific parameters which describe the local environment in which the
UE is operating.

- Network-Based IP Flow Mobility(NBIFOM): U E$] = 7|Hke] o] 54 X 2 &5
(GTP 3= PMIP)ell 7] %3} IP flow mobility.

- UE 7l A] NBIFOM(UE-initiated NBIFOM): UE7} IP flow mobility S 7| A] 3}
NBIFOM.

- Y| E ¢ 3 7] A] NBIFOM(Network-initiated NBIFOM): W] E¢] =17} IP flow
mobility E 7| A| 3= NBIFOM.

- T} M| 2 PDN 912 (Multi-access PDN connection): E 2| & ©] 3GPP access
3= WLAN access == 7] F accessE %8 238 = 4= 213= PDN connection.
o, ZF 1P flow= dHH of] 3}r}2] accessE E | A vk 2F-5-H F o}

- @+$-® FE](Routing filter): 2+$-8 24 S 98] IP flow = identify3}7] 9 3l
Abgshs 7l 2259 1P &Yl Bkl E ghEm s [

- Routing access type: PDN connection®] IP flow & 2] # & &-9-® 3}:= access <]
<1+ (3GPP access == WLAN access).

- Routing Rule (RR): 2}-5-¥ ZE| ¢} 2} 98 NA| 2 g} 9] AAE 715317
sh= g R et

1. EPC (Evolved Packet Core)

%= 12 EPC(Evolved Packet Core)E 3 315}~ EPS(Evolved Packet System)2]
NeEFAQl 725 el = = o)t

EPC+= 3GPP 7|59 A5& 43t 7] 9 gk SAE(System Architecture
Evolution)9] 41 %1 @ 4ot} SAE«= Tk st T 72 IES A (ko] o] 54 &
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[94]

[95]

[96]

[97]

[98]

Adet=HEHN A 25
IP 7| ¥k o & vkt 4 <5
NAU B & A &b 52 &4 35 77
H3 = g

1A A &% EPCi= 3GPP LTE A =815 918 IP o] 5 4] Al =819 510
Ul E 9] Z(Core Network)©| ™, 2§ Z1-7] 8k A A 7F 2 Bl A A ZF A 6] 28 2] 43
At 7159 o) 2] A =R, 2 Al B 3 AT o] & F4l Al Eholl A =
S48 913 CS(Circuit-Switched) &t o] B & $] 31 PS(Packet-Switched) ] 2 7} 2]
THEE AB-HRlE Tl Zo] YIEH A 7so] A=A 1, 3
Al o] F F41 Al2=gle] 1391 3GPP LTE Al =810l 4 &=, CS % PS<]

MBS QlEo] sty 1P vl o2 T}y T} =, 3GPP LTE

Al 2= ]l ol M = IPﬂﬂmﬂﬂ@@%mwaﬂﬂ Tk e 7ol ol 1p
71Hke] 7 A = & , eNodeB(evolved Node B)), EPC, o &# A o] A
Sl & 59, IMS(IP Multimedia Subsystem))S- &35to] T4 € 4= S}, =,
EPCY= wh-tl-tHend-to-end) IP A 8] 2 &l o] H =491 - Z o)t}

EPCi= UHFe A 8 458 39 5= o, &= 1olA = 1 Fel A A7l
&l &5l+=, SGW(Serving Gateway), PDN GW(Packet Data Network Gateway),
MME(Mobility Management Entity), SGSN(Serving GPRS(General Packet Radio
Service) Supporting Node), ePDG(enhanced Packet Data Gateway)E 5 A] §FC},

SGW(HE= S-GW)= 4 H & U E S ARAN)9F o] U E ] A Aol ¢
WA o B A F2slaL, eNodeBSF PDN GW Aol 9] HlolE A2 E f4]ah+=
758 o 840t} gk, whito] eNodeBeoll 2] 3l 4] A W (serving) ¥ &= 4§ 9 o]
AA ol FslE A5, SGW 22 o5 BA E I E(anchor point)2] & &S
Stt}, =, E-UTRAN (3GPP 2 #] -8 o] 2 of| A A 2] ¥] = Evolved-UMTS(Universal
Mobile Telecommunications System) Terrestrial Radio Access Network) U] ol 4 2]
ol FAE AWM SGWE Fal A Z Eo| eF - E 5 Ut =3 SGWE= o &
3GPP U E9] 1 (3GPP H 2] =-8 F ol A & ¥ 1= RAN, | & &£°], UTRAN L=
GERAN(GSM(Global System for Mobile Communication)/EDGE(Enhanced Data
rates for Global Evolution) Radio Access Network)2}2] o] 548 ¢ g < A
Lol Efgl_}q 7]_‘51— = olq_

PDN GW(*E= P-GW)E= F| 7L Hlo|B] VI E T E 33t tolH Qe # o] 29
& 5 4 (termination point)°l] 3 & &TE PDN GW 8 3 {8 57 (policy
enforcement features), | % 2 ¥ & (packet filtering), 255 #| ! (charging support)
& AL g ATk 3 3GPP U E Y 219} H|-3GPP U E . (A & &
I-WLAN(Interworking Wireless Local Area Network) 2} -2 21 2] & %] ¢k =
Y| E 9] =, CDMA(Code Division Multiple Access) Y| E £ A1 WiMax$} -2
ANEH = UEA D)L o] &4 el E A 7] INE s & 5= 3l

ELQﬂE%ﬂ?zﬂoWMW%ﬂmw%HmGwﬂ%EﬂﬂﬂE%ﬂi

o e E3r} SAEE=, o & &
31 1o g dolg A
HE A] 2~ &8k A4S

o
o
Y
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[99]

[100]

[101]

[102]

[103]

T E = A s e A R F )9 Alo] Eff o] 7F &l Alo] Eff o] -4
41 (Single Gateway Configuration Option)°ll u}2} F-& = 4% 3l
MME<+, UES] U EL A AZ ) tfgh A~ HES A 2o &,
E | 7 (tracking), ¥ ©] * (paging), =™ (roaming) ¥ M= H & X| ¥ 3}7] ¢t
Aladgd DA 75EE T 840t MMEE 7FY A 2 Al A e e
A o] 3 H(control plane) 7] 55 & Ao 3} MME+= %2 eNodeBE <
AL, B 2GAG U EA A g A=W = e T o Aol Ede] 9
At Al 2dE S et} gk, MMET E.QF 34 (Security Procedures),
-t)-vlE$] = A4 31 & = (Terminal-to-network Session Handling), -7 &
A A 2] (1dle Terminal Location Management) & 2] 7|52 538 gt}
SGSN+ tHE 3GPP U E 9] (e & E°1, GPRS U E ] =)ol th 3 AF-&-2} 2]
o] A #e] E 2l (authentication) ¥} -2 2= 3|7l to|H & A &H st}
ePDG= A1 8] 5] #] ¢4+= H]-3GPP U E 9] Al & E°], L WLAN, WiFi
gk~ TF(hotspot) &)l T gk HeF mE 2 A o] & g,
% 18 zhzste] A gk uhe} o], 1P 7l 9 'l ] El (capability) B 7FA] = @2,
3GPP 94| 2~ B2 H|-3GPP oA 2~ 76k o 2 % EPC W o] 1 et Q AES
7 frato] A AHE, 23 #) o] Bl (operator)) 7} Al 3 3H= 1P A 8] 2~ HIES A (&
E01, IMS)°ll A~ 4= Sl
Eg L 12 vgE U HEd s FRIEE(AE 591, S1-U, SI-MME §)&
S Al 3GPP A 2~ El o A = E-UTRAN 2 EPC2] /0| gt 715 7l A (functional
entity) 50l EAsH=2 /M9 7 5& Adsh= M A D5 dHH s
¥ Q) E(reference point)B}il o] te}, thg-o] 3 1S = 19 BAH HHHAA~
ERJNEE Ag Aolth 7 19] A& 9l HES] A 2ol upef Tt

|59 2 EAE S| £A4% 5 ek

o oL it

oo o
DU = A T a1

Av)
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EE

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

S1-U

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

tunnelling and inter eNodeB path switching during handover)

S3

Frir(idle) R/ = 20 3} 4 B ol A 3GPP A 2~ W E 9] =L g1
o]/ ol th ARG 2 Wl 2] A B kS A6k MMES}
SGSN o] g3 2 ERIE. o] # ¥ [ 2 FIE= PLMN-W 3=
PLMN-7H(e] & E¢], PLMN-3F A= 2 W o] 7 9yl A= 5= 9l
(It enables user and bearer information exchange for inter 3GPP access
network mobility in idle and/or active state. This reference point can be
used intra-PLMN or inter-PLMN (e.g. in the case of Inter-PLMN HO).)

S4

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

Bl do] = H A Fow, AHEA Q) B E " & Al 2 (It provides
related control and mobility support between GPRS Core and the 3GPP
Anchor function of Serving GW. In addition, if Direct Tunnel is not

established, it provides the user plane tunnelling.)

S5

SGW<} PDN GW 7keo] Abg4F 2l B E s R EHE 3 &
Agehz A ds IRE G o] g or Qla, gl &%=
PDN 12735 #l8) A SGW7F 7] #1 %] 81#] &> PDN GW = 2|
AZAo] LR -5, SGW A 2] & 9 8l A A& (It provides user
plane tunnelling and tunnel management between Serving GW and PDN
GW. It is used for Serving GW relocation due to UE mobility and if the
Serving GW needs to connect to a non-collocated PDN GW for the
required PDN connectivity.)

S11

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

SGi

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

N M| 2~ 9] Gioll 8l &3}t is the reference point between the PDN GW
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and the packet data network. Packet data network may be an operator
external public or private packet data network or an intra operator packet

data network, e.g. for provision of IMS services. This reference point

corresponds to Gi for 3GPP accesses.)

[105] %= 19 B=ATH dH 2 ENE Fo 4] S2a F S2bi= H]-3GPP Q1 E] ] o] 229
3 &aket. S2a3= 413 ¥ 3= H]-3GPP 9 A 2= X PDN GW +e] 2 Ao %

ol 54 A U& A2 HW ol A3t vl {2 EQIE o]t} $2bi= ePDG %
PDN GW 7te] & Ao 2 o34 A& ALgAF H ol Al33h= el d X~
FRIEo|t,

[106] % 2% UWHA <1 E-UTRAN# EPCO] o}7] 814 & vHERYl o A| o]t

[107] S A H}e} 749], eNodeBi= RRC(Radio Resource Control) $1°2 o] 4] 5} 1] of
A= s Aol Ef ol 2 o] gh-8, o] WA A o] ~AEH D HE, W
AEBCH)Y ~AEE 2 AF, ¥ 2 oheE Aol M9 212 UE Al &4
e, eNodeBe] SA4-& 9st A4 2 A, Fd wlof ] Ao, 7 37}

A ©] (radio admission control), L] 31 A o] FA Ao & Y 7S IS
4= At} EPC Wl Al 5= | o] % A}, LTE_IDLE & #e], AF8-2} 3 H <]
Yz 3k SAE Hlo] 2] Ao, NAS Al-1d o] ofasl 2 F 24 BT V52
Tt A

[108] 5238 Wi 7] X5 Abo] o] Alof el A o] Fad 1 o] 2
3 2 ¥ F(Radio Interface Protocol)?] -5 YEFW o A] o]l & 4+ vty
71 A5 Atol o] ALG-AF HH o A o] - QIE F|o] A~ ZR2EF] 425 Ve
o Al o] T,

[109] 7] T4 Qe o]~ T2 EFL 3GPP A &Y 14 & 7|HEo & 3o},
A7 FA QI o]~ TR EEE 39 % 0% & 2] A F(Physical Layer),

t] o] B ¥ =1 7] Z-(Data Link Layer) 2 Y| E 9] =1 7| % (Network Layer) 2. &
o] Fo) x|, A A & 7= d o] B G K F-S gk A2} H(User Plane)
A o] 4] Z (Signaling) A &-& 9]¢+ Al o] 8 WA (Control Plane) 2. & -1~ T},

[110] V] ZREE ASEL T4 A2ddAM de] ezl e Al 2=d3t
% %] %:(Open System Interconnection; OSI) 7| =22 2] 3191 37 A&
uhgr o =2 L1 (Al1AS), L2 (A2A1 ), L3AIBAIS)E T-3-E o UTh

[111]  olstel A, 7] 5 30l Al | Alo] o] FAZREF & 40 =AH
ALEA Hi o M o] A EgEFe] 7 A|lFS A et

[112] Al AZ B A S-S 2 Al D (Physical Channel)& ©]-8-3}¢]

A B %4 1] 2~ (Information Transfer Service)E A| & 3tt}. 7] B8] A5

A el = vl A A £ Al o] (Medium Access Control) A5 3F= % %+ 2] Y (Transport
Channel)y& &3l 1A% o] glom, 7] As 2 d-& &l vl A5 ESA o A5 =
B2 AF Atol 9] HlolH 7t et 18] a1, A& o B AT ALl =

24
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SN2} 220 B AS Aoz Bel A Y-S B4 dloelsl Ak,

[113]

[114]

[115]

[116]

[117]

[118]

& 2] A & (Physical Channel) A 7FE el L= o & 7l o] Bz ] a)
325 Q1= olel el A B 7] 2] o) (subearien) = T4 BTk, o] 7] A, shhe)
A B3 | ¢ (subframe)= At 5 el 552 OFDM Al & (symbol) & 3 559
AMBAYAER T st A BEZH S 9] 2 &S (Resource
Block)E = -/ ¥, 3hv} o] A &5 572 OFDM 4 & (Symbol) & 7}
o] B o ER A ET tolH 7 A5 s & A1l
TTI(Transmission Time Interval)s= 17} ] A B 3 2| Yol 3l &F3}+= 1ms©] T},

7 E2N5H} F25e] Bl ATl EAlsE B Y52 3GPP LTE
ul =9 do] € 9 <l PDSCH(Physical Downlink Shared Channel) £}
PUSCH(Physical Uplink Shared Channel) 2 #] o] 2l € Q1 PDCCH(Physical Downlink
Control Channel), PCFICH(Physical Control Format Indicator Channel),
PHICH(Physical Hybrid-ARQ Indicator Channel) ¥ PUCCH(Physical Uplink Control
Channel) 5 2. %2 Y& 4 At}

A2A|Foll = o & 7FA] Al Fo] A gk WA, A2A S0 vl A 5 & A o]
(Medium Access Control; MAC) Al 52 1} g =2] 219 (Logical Channel)<
thFst As A doll Wi sF A7) = &S o, T3 oA =g st
A& wjF A 7] = =2 A E v 3 (Multiplexing) ] 9 && 3 gt}
MAC Al 52 %2 4159 RLC A5 2= =2 Al'd (Logical Channel) 2 12 5] o]
Rom, =S A AEE = AR FiFel uhek A o33 ¥ (Control
Plane)2] 4 H.& & 43}:= A o] Al ' (Control Channel)¥} A}-8A}3H ™ (User Plane)2]
AR E A Fsl= EY A d(Traffic Channel) 2 Y- T}

A2 A2 -7 24 o] (Radio Link Control; RLC) Al - 91 Al 5 S 24 E
218 dlo] E] & -8 (Segmentation) 2 172 (Concatenation) 3} &} 7] 5-0]
A e g HolH & HEsr]el A et ns o)y A7 E £dsh=
A &g T}

A2 A 5-2] 97 d] o] E] 425 (Packet Data Convergence Protocol; PDCP) #] 52
IPv4L} IPv6 o} 2 1P S 721 A Al of] th g Fo] 2k FA -3kl a8 4 o=
Agslr] Yste] Aodog A7 7t A BE Q3 Ao AHRE Fal = 1P
71 3] Abo] 2 E F o] 52 F 6 3 (Header Compression) 7| 5= 5~8) gt}
E3H LTE A 22§l oll 4l = PDCP A 5-©] H.9F (Security) 7| 5% 43 8F=d], o] &=
A 37k2] tol el 7H4-S whA) 3k o5 3} (Ciphering)S) A 37ke] o] e 2%
W) 5= 24 B3 (Integrity protection) 2 -4 ¥ T},

A3 A2 7HE Aol ¢ %] g 4 211 A o] (Radio Resource Control; ©] 3}
RRCE} oF 3 Al 5 Alof @ ol A ¥k 74 o] ¥] v, 23 ] o] 2](Radio Bearer;
RB#} oF3 $hE 2] A A (Configuration), A4 4 (Re-configuration) 2
3 Al(Release)o} HHAE o] =] A, A Ad 2 28] QL5 A&

g gt} o), RBi= ©Hdz} E-UTRANZES] dlo]E] eS¢l &) Al2A] 5l
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[119]

[120]

[121]

[122]

[123]
[124]

ol 3l A& ¥ = AH| =5 o g

o]l RRCE; FA4 702l RRCA % Aol ol RRC 942 (RRC connection)©]
T~ H (established) 4 -F @& RRCH 2 ¥ = (Connected Mode)°ll Al ¥ a1
18#] 538 7$- RRC 7 F=(Idle Mode)°ll 917 ® T},

o] 3} T e] RRC 4 El] (RRC state) 2} RRC 9172 W o] o &l A gt} RRC
A e & whk o] RRC7F E-UTRANS] RRC 2} +=2] 4] 174 (logical connection)©|
¥ o] =7k old7bE wah, A2 ¥ o 3= 4 9= RRC_CONNECTED
el (state), 1A E o] QA &2 4§+ RRC_IDLE B e} a1 &t}
RRC_CONNECTED 78] o] @22 RRC 12 o] &4)817] wit-of] E-UTRAN->
' o] EAlE A ol A Fpotst = glom, wepa] vhtS g Ao R
Aoyek 4= it} Hh o] RRC_IDLE 7 8l 2] @22 E-UTRAN©O| thiko] EA &

gtotst = glow, A B} o & X9 @) TA(Tracking Area) &9 =2

iAol #el gkt =5, RRC_IDLE 7 o] @& Ao v]sto] & A @9 =
g o] EAjo]tnk sfotu, B4 o|u o) Bl 9f & FA4e o] 55 Al
AR 25 @7] 918 A3z 3] d ©@do] RRC_CONNECTED ] 2 3 o] s} of
ST}, 7+ TAT= TAI(Tracking area identity) S 53l -2 o, -2 Ao A
1<% (broadcasting) ¥] = 74 2.1 TAC(Tracking area code)& -8l TAIE T4 T

o]

AF‘-’LXM ko] A2 wl XL A, Wt WA AAs e wHAe &
e Ao A RRC 2L P, Ao vhibo] AR & =23t) o] & v
RRC _IDLE A g o] 52t} RRC IDLE AFEjol] B F- == vt &

AS (A8l skar, Al 228 A B (System information)H 3 o] A BE Al Er}
o] & Aof] A3 2(Camp on) S+l 3} RRC_IDLE “JHjo & e g
RRC AZ4& ¢& FQ79)& v H] 24 RRC 912 37 (RRC connection
procedure)<- &3l E-UTRAN<S| RRC9} RRC 22 ¥ 31 RRC_CONNECTED
7 e 2 3 o] 3tr}. RRC_IDLE A Elo 91d @ito] RRCAAS PB& L7t 9=
A= o] 7EA 7 =), Al E B AREAES] 3 AR, HlolH AE A%
5ol HasltpAY, ol Y™ E-UTRANC 2 H-E #| o] % WA X & A3 74 9-
olo] gt FH WA A AE & & F AUTh

A}71 RRC Al 9 ol ¥ %] 8}= NAS(Non-Access Stratum) 7] 52
2 2] (Session Management)} ©]-54) ¥+2](Mobility Management) s 2] 7] 5=
T3y gy,

ofefi= &= 30 A NAS A5l thao] A8 Adrd gt

NAS A 50l 4:8}= eSM (evolved Session Management)<> Default Bearer ¥+2],
Dedicated Bearer# 2] 9} 72 7] 58 =3 51o], @ido| v}l o 2 HLE pSAH| AE
o] &35}7] ¢ &t Ao & Tt} Default Bearer A1 5-7 Packet Data
Network(PDN)©l| & & A& & Alof] Wof] &4 v Yo 2Ry i W=t}
EA& 7HI olu, Y ER A= wido] Hlo|B MU AE AT 7 e S
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[125]

[126]
[127]

[128]

[129]

[130]

[131]

[132]
[133]

[134]

Gito] AL-g 7F5EH [P FAE B dsh, W3 default bearer ] QoSE Facic i
LTEON A= A HlolH 7412 A 54 o9 35 BAF

GBR(Guaranteed bit rate) QoS 5742 7}A| = bearer®} t & %2] B4 glo] Best
effort QoS 54 & 7} %] := Non-GBR bearer?] -+ &5 |1 $+t}. Default bearer2]
74§~ Non-GBR bearerE & RF=T}. Dedicated bearer®] 7 $-¢| = GBR¥ET
Non-GBR 2| QoSEA & 714 = bearerE & W2 4~ Q)

Ul E 9] 10 A @itol 7] 343t bearerE EPS(evolved packet service) bearer@) il
2=, EPS bearerE & & 0] Y EQ A= sl o] IDE &9 5 ® ol &
EPS Bearer ID2}31 -2t} 5}1} 2] EPS beareri= MBR(maximum bit rate)
£ +=/712] 31 GBR(guaranteed bit rate)2] QoS 541 -& 7}xIt},

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

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

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

91 9] *(configuration index)Z eNodeB 2B =418t} 2} A vt} ZC(Zadoff-Chu)
Al 2ol o &l A 2] ¥ 3= 6471 ] - H.(candidate) N A2 L glEo] 1o,
FEQIE A= vhitho] 64719 R A E NA| 2~ L]l B A7) g
w4 QlE ot}

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

[ELMAEHQQ@HQNAﬁ
64712 TR e M~ AE 5 5t ol
Qg 2of) o] & HDLQLHH# < 2heia= g UE—‘——HE”PJ A N A 2
S PES e E By YoM HE e

A7 W A A P E-S =A% eNodeB= W Al 2~ -8-%FH(random
access response, RAR)S UEZ H.lit), Yy A~ g2 2vh A 2 A&

H %] UE+= RA-RNTI(random access-RNTI) %= v}~ 7] ¥l PDCCHE 4 &3t}
UE+= A% % PDCCHell o]l #]A] ¥ = PDSCH * 2. = MAC(Medium Access
Control) PDU(Protocol Data Unit) W] W A2 G&-& =218t

L 62 T2 LA J(RRC) AlF oA e A2 7798 e

5 60l A vk} o] RRC 912 of 3ol whe} RRC Bl 7F HHEFH 9iv 7]
RRC 4Bl & UE9] RRC A% 2] AE]E] (entity)”} eNodeB] RRC A5 2] A E]E] 9}
=24 174 (logical connection)©] =] A=7} of 75 WahH, AAEH o] 9=
719-= RRC A2 “JEll(connected state)2} 31 5}a1, 1A H o] QA F-2 HEH =
RRC 3 A el (idle state)2}al St}

)71 14 2} el (Connected state) 2] UE= RRC 1 A (connection)©] <= ] &} 7]
ool E-UTRAN-Z &l vhdo] EA| & A e 9lol A shobdt o= gl ow, whehA

N

A

@
RO

> g 0@1 58 eNodeB= A43lc}, UEE
= Meldicl 1¢] a1, PRACH A7

N mlo
OW o

=
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[135]

[136]

[137]

[138]

[139]

[140]

[141]
[142]
[143]

UEE &34 o0& Aoja 4= o} vhH o] -7 2 =(idle state)2] UE= eNodeB7}
gpotel == glom, Al o o] & A @99l EH A X & (Tracking Area)

a9l 2 A (Core Network) o] &g str}. A7 E#l7] A 9 (Tracking Area)->
AE o fAhdoltt. =, #F EI(idle state) UE= 2 A &9l 2 S| o] 71tk
apotEy, A4 ol ‘3] O] B o} 2 49 ol F T4 MU A8 Er] e A =
ke A4 el (connected state) = 3 o) & of 3t}

AFEA7FUES] A& W A5 & 1, 7] UEs= WA 2 de ds gEas &
sl Aol A 75 ELE(idle state)ol]l MFE0}. A7) -7 F = (idle state)ol] ™ =]

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

A7) 5% FEdle state)o]] 9H UEZ7FRRC 2SS Q7 gl A 9=
ol 7k 7F =), o & Eof AFEAFY] F3) A5 B e HolH A 5ol
4 a5t of ¥ EUTRAN S 2B # o] w|A| X & 7418k 79~ o] <l
gt 5 HA A AF 55 & Aok

% T Z(idle state)2] UE7} 7] eNodeB2} RRC 14 -& @7] {8l A= 7] gt

}9} Fo] RRC 12 3} (RRC connection procedure)-S- % 8 5l oF ¢t} RRC 12
14 -& =17, UE7} eNodeBZ RRC 912 27 (RRC connection request) H| A] 4]
%3H= 4, eNodeB7}F UEZ RRC $17Z2 24 (RRC connection setup) M| A| A &
%6Fi= 34, Z12] 31 UE7} eNodeB® RRC 12 A4 25 (RRC connection
setup complete) WA A| & HAE b= HA = 28t} o] & -2 Ao thafj A =

62 Fx 0}04 Bo}p AAlskAl A8 sk vhe-ak 2

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

o] el thet S 59 o] = RRC A4S iz} 3 -5, WA 7] UE=
RRC 12 2 % (RRC connection request) W A X| & eNodeBZ 7 %3

2) 7] UEEF-E RRC A2 Q3] WA A& 2184, 471 eNB= 41 AFl o]

Ly 3

lr

O

&l
&l

FHE A 9-0li= 47 UEQ RRC 912 24 -& F&81aL, &5 WA A ¢l RRC
"2 94 % (RRC connection setup) H|A| X & 7] UEZ A &gt}
3) H, 47] eNodeBZ RRC

=1
AF71 UEZF AF7] RRC 12 A A WA A & =418}
=1

A4 47 2= (RRC connection setup complete) M Al A & & &}, 47| UE7}
RRC 42 2A MAA & 5402 dE87, v 24 47| UE:= eNodeB}
RRC $172& 97 ¥ 31 RRC ¢12 B2 Ho| st

2. WLAN EPC9| 12

%73 %82 FAMWLAN)O| EPCOl A2 F 29| o 7F mA = o] g
TA A 0= & 7S WLAN®] S2a Sl E| o] 22 E& p-Gwel 4%
o} 7| Bl A & H.o] Tk (3GPP TS 23.402 7). 5 7914 o) A1 u}e} 7ho], WLAN
N 2= U E H3=(53], S2a Q1E 9] 0] 22 ¢] 7% trusted non-3GPP 4 A =&
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[144]

[145]
[146]

[147]

[148]

[149]

EPC} ¢ A 3}+= Q1 E] | o] 2~ 0] 2 & Trusted WLAN A~ Y E L =7} #) S2a
AE o] 25 &3] P-GWe} 912 "t} TWAN(Trusted WLAN 4 A 2~
Yl E Q] 1)oll et -2 TS 23.4020] 71 &¥ -go] Far g},

% 82 WLAN©] 82b Q1 E| Hj o] =~ 5 F3)] P-GWell 12 ¥ o} 7] 81X 9 o A] o] T},
(TS 23.402 33). & 8ol A & 4= 21550l WLAN 94|~ W EL] A= (53], S2b
Q1E] 7| o] 2= 9] 7§~ untrusted non-3GPP M| ~ & EPC¢} 1 2 3h=
AE] | o] 2~ 0] L2 untrusted WLAN A A 2= Y E L] 71 ) S2b QI E] Hl o] ~ 5
Z-8 P-GWF 912 5 o] 91i= ePDG(Evolved Packet Data Gateway)E 53l P-GWol|
A A ¥}, o] 8ol A Trusted WLANZ untrusted WLAN-S 1737 §lo] WLAN O &
A= = A

2.1 IFOM

AR-E A} ehako] o] Bl = 3GPP A 25 7] X %] 931, WLAN A A=
3] (offload) s = AT}, o] 9} L& Tl 4 N A 22(Multiple radio access) S
A A38H= 7]% 24, IFOM(P Flow Mobility and Seamless Offload),
MAPCON(Multi Access PDN Connectivity) & ©] . MAPCON-2 3GPP
BA 2~ 2} Wi-Fi Y M| 2~E Zh2Ee] PDN # 9 A (connection) & &2 31 H o] H &
43 Aol a1, IFOM-S 3GPP 9 Al 2 2} Wi-Fi Al A~ & &2 PDNo| Y
P-GW ¢l F7o] tlo|H & H &8t slo|th

% 9= IFOM 7] 9] o & YEHd dA Eolt} & 95 28, IFOMS A ¢
PDN AWM -G FA o & o] A AES 53 AT 5 At o] &t
IFOM> WLANC 2 9] -3 & F-3l 27 §li=(Seamless) - 741& Al 3 gt
L3 FOM2 5 3t 52l PDN A A 2] P 552 v} dA A2 HE &
WA ~=Z st = ), o] 9} To|, UES] ElH 2 41 ¥l(Wireless LAN) S 2
TIAA 5 = 7l g, ol F 4 A A e AEY Ao e d

A
T At

Ef 3-8 WLAN A 22 3| A1 7] 7] 9 sl A AR Ab= A 32 whdel 7|
Alg3taL, 7] ik g7 Ao upel 2419 HlolH & 0 d(Wireless
LAN)S. 2 -3 A1 Z = )t} o] ¢f -2 A A& o] /]

32 2 H) A Y (provisioning) 3} 7] #1841, 3GPPel| 7] ¥Fgt ANDSF( Al 2~ Y| E 9] =1
Discovery and Selection Function)”} 1 #(Wireless LAN) % & ¥ A 2 -&
A& = Ao

5 10(a) 2 5 10(b)2 A~ U ES T A8S 93 Y ES T Ao dEE S
vebdith & 10(a)S %34, ANDSF= UES] & Y| E 9] 5 (Home Public Land
Mobile Network, HPLMN)°l| &4l et <= 1t} B¢k & 10(b)E FFZ3HH, ANDSF+=
UE2] "+ Y| E 9] 3 (Visited Public Land Mobile Network, VPLMN)®l| &= <=4 & 4=
AT}, o] &} o] ANDSF7F & Ul E ¢ =10l ¢ %3 ], HHANDSFE 53 4= ¢l al,
ANDSF7} ¥ Ul E9] =10l 9143 of V.ANDSFE &3 = 2 Th. ANDSF+=
H-ANDSF == V-ANDSFE ¥ 3 3teh= 7 0 & AL-g¥ 2l o]t} ANDSF+=
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[150]
[151]

[152]
[153]

[154]

[155]

[156]

[157]

Al 2~ 8l ZH(inter-system) ©]-& 4 (ISMP)°l thgt A B M~ U EL] A §A&
At AR, “18] 51 Al 2~ ' ZHinter-system) 2F-9-8 % F(ISRP)°l| #3+ A H. &,
AAY -8 && AT 5 A

2.2 TWAN (Trusted Wireless Access Network)

%= 112 TWAN (Trusted Wireless Access Network) 2] 138 A3 W o),
L11el] EATE vpe) o] TWANS 7} 7] 58 a3l /A Eo] A& 28] 5 o
TAREG £ He Y= A A ES ME GHE I A 8 v E
HER A == AAHAY o & 59, TWAG(Trusted WLAN Access Gateway)<>
S2a Q1E]H o] 25 &3l EPCell 12 % ™, TWAP(Trusted WLAN AAA Proxy)™
Sta Q1 E] 3 o] 2 & 53] AAA(Authentication Authorization Accounting) A H <}

A Ao

23WILANSHZ 7 &

S2a QIE| 7| 0] ~ & E-3ll WLAN F & A7} 528 == 4 9, UES} W E9 =19
7l 35 & 2] E] (capability)©ll v}2}A TSCM(Transparent Single Connection Mode),
SCM(Single Connection Mode), MCM(Multiple Connection Mode) & ¢] = 317}k
A E T TSCM T SCMell A = &8 o] WLAN-APZ 2 EF-S 1] 2 AL-&-3}o]
B2 7He A R, S Al ol AFE 7Hs g PDN 14 - shufo) ), Wi o], MCM
o| A= & 2 2] WLAN-AP®ll WLCP(WLAN Control Protocol)©] 714 0. &

Al ¥ o oF st UE =& nh3k7FA] o] of. MCMeoll A = 5 Al ol o 2] 7l 2] PDCN
Ade FAE 5 Ak gl

%= 125= SCM(Single Connection Mode)®ll A & 2}38l= UE2} TWAN 7H2]

I ZEF A8 (stack)e A6, & 13-2 MCM(Multiple Connection Mode)©l| 4|
523 UESF TWAN 7He] L2 B ~8S v A do), 1 130 A H vf9}
2o, MCM E.E=+= & 1294 €] WLCP 22 EFo| UES TWANOI| B5F
|9 o oput F 21k 5= U}, WH UE BEi= TWAN 5 o] = 327 WLCP
T2 E o] A YH = A9, TSCM = SCM B.&= 2 52314 o},

o] 3ol A, & 14 WA 1 162 TSCM 3= SCM L 2 5 2H3H= UE2] TWAN
Z7] A& AAE EA] 8 & 143 TSCM(Transparent SCM) 2] 4 9-&, &= 155
SCM 2] A $-& Z+7F Z A8, 5 162> MCM 2] 72 $-5 A 8t

5158 WA AHshH, SCM B == 5 48h= UEL= {15 2 3] 7H(Initial Attach
and Authentization & Authorization) 2 2}& &3] TWAN©®| % 7] % £:(initial
attach) 3t} &2 1500 A A7 9] 15 2 3|7} Axprt 3 v = Ao A @A
12 2 @7 145 Z-2l UESF PGW 7+ PDN 912 o] AT &= 16 =
1528 TWANZ} PGW 7+ PDN A2 9 A S 9lgk Al1d s A&
Aefstar, Q15 3 5 7F d Ak =A%

Hkd ol & 140] whg} TSCM B =2 528 UEY] 4%, SCM E.=
E48h= UE 94= 9] PDN A2 A S 9l oumg R Y ES A=
534 ko™, UES} PGW 72| PDN 912 o] A d )= A& 5 dst).

N
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[158]

[159]

[160]
[161]

[162]

[163]
[164]
[165]

[166]

5172 5214 WA 5160l =ATE & tkaskete] Al gk B 1790 A (A)
R (B)E FAE 22 TSCM/SCM 9] 7 5-oll T & 2} 6f= 7
16= MCM 8] 7 §-oll 5t & Atahi= ol th, &= 14 WA &=
o], TSCM & SCM &2 F 45k UE] 74§ PDN ¢14 0] §15- 4 37}
AxE Zo A4 U

Hhd o), MCM 2 2 5 23h= UES] 7% L%‘% 5|7} A2} 55 o] PDN 14 o]
A ¥ = Alo] ol e}, )15 2 5] 7F At & O]‘TWLCP £ o] &35}
PDN 1z o] A4 €Tt 5, MCM & 2 %&o}% UE®] 4§, 15 ¢ s]71 A a7t
25 ¢haw o] 32l v 16914 PDN 12 o] AJA A,

24 E 959
5182 WLANO A QoS &8 ¢l gt Bl 8-S A8 Sl ot

WLAN oA EglE H=2 253158 QoSE Al &3517] ¥135+4], IEEE 802.11e 3% ZO]
L=d ¥ vk ATh QoSE syl el Evfo]> W ek = (background), Wl 2~

o] 3£ E (best effort), H] U] L.(video), &4 (voice)] 47} 4] & G-&-H T},

5= 180l A upo} o], ZhZbe] Evy MR MR o E W e I e E 7}
A& onA Qos7t HAE = Jlow, 4 EdFo] /M w2 A £ E
2t =t A EdE2 7Y -2 IFS(Inter Frame Space) 448 7HA| ™ 72 A
2 5 $-(contention window) 5= 7} 217] wji-oll, Tt & E g o] v] &l g4 Aol
W] 23 5= 9lo] or A Aol A u) A7) A FH ),

I

N
r o

3. A gt 4 A 4
WLAN-S 534 3GPP o] ol % 4:517] 9l5he], UE= WhEA| Q15 A&
of7k ¢t} UESF TWANS STa Q1B | o] 2 & 53l AAA A8 ¢} UEQ]
T}, Q15 A= oA & 14 WA & 169 A H vl o] W
| ol Zasty] witoll, AAA M E 9 787 T A Ho g4, 1 F
Aol A UE7F o H F= 2 5] 4:-3X] 3 J(negotiation)d}= 374 o] EA| 8},
A8l BE(TSCM, SCM = MCM)ell whe} 5 Srof] @ % 3= v} 4t A 1.7t
AAAS} UE, TWAN {tell 4221 ¥t} o] u], TSCM/SCM E.=9ol| 4| = UE%}
HEL T Alo] ] H&o] Q75 TRESo| Mg Aoy o] 97| %]
woll, Q15-& 918 B A1 W2 UES AAA A8 71e] Q12 2 &) 7F A akE
ol FAlE 2 kA A gk vl Q)
IERE TSCM/SCM E.=o| A UER= sl PDN 8 RES 7H 5= 91 7] wlieell,
IMS A H| 2~ 5 AF83F= APN# QLB Ul-& AL-&-3F= APNo| tH& 4 9-9] UE+=
A U A u] 21} IMS A B 2= T st o] Au] A5hE Al kg = dok uhehA,
AE Yl Mu)| A5 A3 Q1= UEZF 4 AB 25 Al i) o8l A = 719
JNEJIE 1% PDN 122 E31 IMS APNO. 2 /\HE% PDN 1722 A4 &f oF
g}, o) e gk A ol A AAA A efo] Az ] o] Wi &7 WA 81 A] w1y,
AAA MR A 19" Hoir B e F %‘ T At 53], K

T3
AZF

>~
2L
é te o :?‘:’
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[167]

[168]

[169]

[170]
[171]
[172]

[173]

B 223z A& 5HA] A g E o] of sh= 5 ol & E5-5kal UESF AAA AT H] 719
ANZF #gol Fxd w7hA 712 Q1ek A4 1 A 8| 2= A o] AT -5
A

7roF AAA A 8] 7} 2}3E-3h(overload) 4B 71 E WA, AAA A B 3= 1315 Fo)7]
A&l 15 wlA X el T gF A~ =5 " (throttling) ©] Y - =9 -] (prioritization)
2ol ) 4= Ak 1elvh, o] H gk 54] A §- UEZF WLANe] 3 4317
ole A = A= wAITE LA = lo] 155 Au] 2ol thg A o]
E7bsshA v A Al o] HA =5 ot whebA, AAA A8 9] HatE
12 3PAA 5 WLANC A 824 A8 =25 A Fahr] 918 W o] a--Hu).

T35, oA A 3 nlel o] WLANC A B H 2 94 97 2
AR E = 5ol oA, AA Awg7t 2 A= AS o4 Bl S
Aok whdo] Bl AA A oM FEo] Bol B 5= o, A
Aste Zdi 5 Aok kA, S EdT o] ik -4 =9 E #
ARt et &4 A8 228 AF8-38h= UES] 5= A3 7L F-7Fsh Al =4A
=& (throughput)©] gl A =1}o] glrh. 53], 54 8|29 4% 448 F&&
L7817 w0l QoS7t A 3] B Ehz # A 7F A 4= ik wE
21 (emergency) A H] 2= 9] 7 §-oll = Tl S 9H4 A1 A o] 25-¥]7] wi-o,
WLAN® A {155 A8 25 A f8h= 4 -0l = P A 1 A 2= A58 914
R o] g7 H

upebA, o] stol| A= WLANC A &4 Au]~5 &84 0= A3Fstr] g
WH S A erett). 53], UE7F TSCM B+ SCM .= & WLANe] &3} a1 9l+=
35, AAA A& 53 Q1S dA) glol i &4 A28 Al Tats AA dl &
Attt ThE AA] o 24, PGW H= TWAGZF TWAN®] 7 &3}
MH) 25 A= UES] 75 #2324, AFEA7E 34 A =5

RO AFUES 51z A o Z AGT) e AR¥= T b A4

1 [S
L - 5 P~ = A=
oz A7t Hg Ao iz g 43d 4= 9,

31 A A A 41

B Al oo 1=, TSCM HEi= SCM .= & 52 591 UE7} & A AF-&-%5<1
PDN AR = A F0hE 5 gl M2 A8 28 dat= 49, UES AR
A &= PDN 2 o] Hasith= A& del= 385 Albeot

519+ Aljkehiz A A ol of #hdste], UE7F A H] 2~ Bbglo] ®
A3l o] &at= A G S EAFH S, A B2 M| AE Al
A 2=-& PDN 12 o] & @ afv}ar Sk g UEL=, IEEE 802.11°1 4 74 & ¥ =
U X H E 3 2] 9] (management frame) 5 5FHQ1 914 328 9 (action frame)&
o]-gsto] VIEY AR AR Au|27F a5-d & ki) o 2 qlol= AA
et EASH, dH A= gojg Z= ghol] ube} oM e qlo] vkt
Zxow ggE 5=} aHd Ari=200)7kA 2] 714 H FE o] 9o %
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[174]

[175]

[176]

[177]

[178]

Abgol FrRE W o A= S 7HE 5 AT 19(b)).

A oreh= A A] dlof] o3, UES= A Xl o] dHd d= 3= k& 54
fho® AA 2N UE7F 87 8h= A &2 A H| & BFYl & YEd = A
A ¢kett}, UEE A L2l 9] @ A (element) 3ol U3h= 48] 2~ €8¢
A 7gatal, TWANS =2 M Q)& H &gt} o] w, UEE Aalo] A &ratarx}
&= APNel Th3F A B.E A u) 2 e ol thdlk A 1o} 37 TWANS 2 HAEe &=
ATHE 19(a)). TFA] 28], Al 22 PDN 912 0] 855 = UET A4l 0]
Al AL A} Bh= A B A 2 B S HER = A R sl A e S 9 g
APNYl &t B H S TWANCS 2 A 53 4= 9lom, o] 2]k FH = A L <l

EEEE S R

520 Al oksli= A A] o9} i sle], UEZF PDN o1 2 o] 3f] Al (release)©ll LA
IP ZE29-5 Ao ueh= B4 S SA g =, oA A gl ule) 3ol UES
A2 & EF o] AMu| 27t Al EE 7] Y el A= UES 714 A4 ¥l PDN ¢ 2 o]

A = ofof 3}, o] 3}l A= PDN A 9] sl Aol LA [P FZ2F-E o] D
] 3 A R1A] ol &l AlQbEkT}. 53], UE7F 3GPP A & A] Wl 9%] e+
A 5-2] AA| o & A e

UE7} 3GPP 71 W 2] 2] ol #| 2|8}z 4-5-, UEN A1 5 3L 3= [P & 299
I = HE7FUES 7124 ¥ 29-8 E(routing rule)] 3]-8- o] o] uhe}A
3GPP o g =9 u] 2 4= it} UEC 71449 2} 98 So] EA8# &=
et stel e P R0 A s ARV 3GPP o R dEow 4
AL -8 ol IP Z29-2] A= QW & 3] 8514 = Ao, 1P 225
M= Q9 3FX| ka1 274 1] 24 S)(local deactivate) 3HC). THF A8} 2} 2]

%} & A} -8-(interaction) & E-8l] AF-8-A} A & % (user preference)”} W =2 H &
5835t A9, 299 B o8 dl=e w7t 58 H A g A9 s
3GPP o2 [P E2 95 =3 4=t

CHA] T A, UESF WLAN Zholl 7|34 H IP Z2 =5 5 47 £+ J7+= PDN
1A 9] s Ao oA 3GPP F O E A= o vjE 4= 9low, UES] A
EHR AR AT 5 5kt o] o] aelEo] IPEE T AEQ
AAE A UEE BE 1P E2 59 gt dl= e o7 A2A 5,
A= w7t IP EF2 50 ARt A= E Fastt). =, 2|
FolY At g Ao e s 1 e v 3GPP o g =W E 5= gli= 1P
29 2Adsteh

e R4S £208 B3l AEEH, UEE 1P 2299 A= o g
AR A B 7 EASH=A] WA 21 31(S2010). =, A8 A A&7} 2f9-H
Eol| 9-A3te] 245 4= Q7] Wl F-oll, UEE 2598 S2] Ao F2lof oA
IP £25-9] = g ALgAL A & 2R13HThS2010). AF-&-A}

AT E=7F EA8HL(S2020) IP E25-9f BELH E 8 &5t -9, UET IP
295 3GPP W E M QW $HH(S2030). gHA, AFEA} A ST

=

9o
=
9o
=

0

O

E m
=
ki

I oX
2
iz
X

nptr
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[179]

[180]

[181]

[182]

[183]

[184]

LA A RHS2020) IP 2 9-2] M= QW E 5] 8314 &= 49, UE=IP
Z2 95 824 &3¢ th(S2070).

Hhdol], [P F25-2] A= Q¥ o AR M T 5T E A A T,
UE= 3GPP "¢ ol 9] %] &=%] £213c}(S2040). UE7} 3GPP & Woll 9 X&)
=t P Z RS2 3GPP WO R =0 Be 5= glo], v Al B afj ok
§+tH(S2070). UE7}F 3GPP ¢ Wloll 91 X8, UEE 258 &9 &A] o7&
2HQ18}+31(S2050), 2F-5-8 oA IP E29-9 W= W & & &8f=A] o u}e}IP
Z2 95 d= ¥ ETh(S2030). vHA o), g8 Fo| EAHA| =t UEE
7145 vbol upe} P Z 292 3= ¢ v 3 8] 24 31 3H0H(S2060).

o] A, UEE=IP 22 %9 sl o v 7} .5 =3 5 o] 3o TWANLO 2 A
YA S AF3Eh, A 190 A A g g npe) o] AR E A H] 2 EfFg o]
255 A2 PDN 20o] Ea3hS Vel JRE TWANS ZE A F3ett)
N Zg|olS A TWANS UEZF S 75 =1P 2299 d=o 8 da=
R5 oo debetar, doldi= 1P Z 2971 lv) el ek 7] 2] PDN
A& &l A (release) 3+

UE7F TWANO & A &38)i= A Z g o e-Alsl/m| e s Ip &2 9,

A sm) A ) wofe]o] e AR E A4 = JdohH, TWANS 2E [P
Z29 £ o]l & A gl A] ghol e "k =, TWANS =215 A H
Qe 23 JHE e sto], 8| @SR vl H 1P 229 W o e vhE
Hl A3 sttt} o|w), A Ly ¢lol) EeHE = sk 23 IP 25

Al shm) A 31w of 2o T3 J K. el 7] 918 EPS Hloje] AHAE
A}l IE(Information Element) 7} ©]| &€ 4= Qo B EW 2] o & o g

g el EgE 4t

4%t vlo] =, UE7} 3GPP W o2 AEQHE 33t Fetel,
TWAN-=> F 2] PDN 2o A v & A slell = ¥ &= dF P Z2 25 =
o] e kS AE A o & v) ] 318 = QlT). o] o] whet, = Q¥ 7} 715 % 1P
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UE TWAN PGW Proxy AAA HSS
1.802.11 Connectiork
Established /
2. EAP-REQ / Identity
3. EAP-REP /Identity
4. DER (EAP-RSP [ldentity) 1N
N
6. DEA (EAP-REQ /|AKA -Challenge <5vé§‘t‘§??{lé‘é%%3?>
=TSCM+SCM+MCM
7. EAPREQ/ (modes=TSCM+SCM+MCM) o
AKA'-Challenge
8. EAP-RSP/
AKA'-Challenge 9. DER (EAP-RSP/
AKA-Challenge) AN
N
PlO.f Slul;{scri'ber1 \
rofile Retrieva
11. DEA (EAP-Success, d Reistrati /
subscription info, EPC/NSWO ...) L e
12, EAPSuocess | T
13, Create Session Request { PBU
14. Update PGW Address
N
15. Crpate Session Response|/ PBA
| _16.EAP-Success
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6{Create Session Response
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10.. Create Session Request
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AFS[]
T
owsws /1111
DIFS/AIFS PIFS Contention Window
SIFS
Busy Medium / / / / Backoff-Window / Next Frame
. Slot time
Defer Access Select Slot and Decrement Backoff as long
as medium is idle
(a)
TXOP limit
AC CWiin CWmax ATFSN | ohoedin | delnedin | Ot
Clause 15 and | Clause 17 and| PHYs
Clause 18 | Clause 19
AC_BK aCWmin aCWmax 7 0 0 0
AC BE aCWmin aCWmax 3 0 0 0
AC VI (aCWmin+1)/2-1 aCWmin 2 6.016ms | 3.008ms | 0
AC VO (aCWmin+t1)/4-1 (aCWminr+1)/2-1 2 3264ms | 1.504ms | 0

(b)
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IEEE 802.11 Action Frame Format
2 2 6 6 ) 1 1  variable 4
[ [ T 1T T 1 [T T T 1 T 1T T 1 Elements [T 1
Frame E‘ g Voicq or Internet
Control [Furation| Destination Address | Source Address BSSID 9|5 |APNinformation|  FCS
S| EPS bearer
| | L L11 L 111 L L1 Contexistius [ | | |
(a)
Action Code Meaning Action Code Meaning
0 Spectrum management 11 Unprotected WNM
1 QoS 12 TDLS
2 DLS 13 Me_sh
3 Block Ack 14 Multihop
4 Public 15 Self-protected
5 Radio measurement 16 Reserved
b Fast BSS Transition 17 Reserved (used by WFA)
7 HT 18-125 Reserved
8 SA Query 126 Vendor-specific Protected
9 Protected Dual of Public Action 127 Vendor-specific
10 WNM 128-255 Etror
(b)
5220]

Exist
Routing Rule?

$2010 $2020 No 2030
Exist User Allow Handover
Preference? Handover? IP Flow
$2040 No $2050 Yes $2060

No

Deactive or
Handover

IP Flow
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8 6. Create Session Request /PBU
2110 PC
2120 ~—

7.Upda

8.Create Session Response

AN Session Establishment Proceglure

RCRF

PBU

ta PDN GW AddressAuthorizaion reque
D

Session / Bearer Establishment for IMS Service
9. 802.11 Action Frame (Voice or Emergency ACK)
10. IMS Registration & Voicg service
111, IMS Deregistration
802} 11 Action Frame (Internet)
13, Delete Session Request RCRF
14, Updata PDN.GW Addres}
.
15. PCEF Initiated [P-CAN Session Terminatipn Procedure
16. Delete Session Respanse
Delete Session for IMS Service
8 17.|Create Session Request RCRF
2140 IP-CAN Session Establishment Proceffure
2150 ~
18. Updata PDN GW Address{ Authorization request)
.y
19. Create Session Request / BPU
Session / Bearer Establishment for Internet Service

20, 802.11 Action F

rame (Internet ACK)
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8 6. Create Session Request /PBU
2210
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2220 ~ Control

Session / Bearer Establishment for IMS Service

2230 ~

. Create Session Reque
IP-CAN Session Establishiment Proceflure

8. Create Session Request
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7. Updata PDN GW Address{( Authorizafion request)
N

Session / Bearer Establishment for Internet Service

9. 802.11 Action Frame

Reject Cause #30-Request by Service GW or PDN GW)
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____________________ [ A I N
5. Authentication Vector Retneval
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7. EAP- REQ / AKA'-Challenge b
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4
AN

\/
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12.| Delete Session Request RCRF
IP-CAN Session Establishment Procedure
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17. EAP- REQ/AKA -Notification i

18, EAPRSP / AKA"Notifiti
________ =119, DER (EAP-RSP / AKA Notifcaion)

20 DEA (EAP-Success)TWAG UsetjPIane MAC address , ,PDN Type, PDN Address)

\

21. 802.11 Action Frame




WO 2016/140469

[5=25]

10— T4 %A

20—~ ZZAA

30—t 423

19/19

PCT/KR2016/001930
//—_—\Y/"\
—— /
e ~
/
/ 200
/ e ~a-
-~
200 —T 54 AA
20— ZEAA
>\/
f 230 — ek
\
N
-\
\\\ \/ //



INTERNATIONAL SEARCH REPORT International apphcation No.
PCT/KR2016/001930

A.  CLASSIFICATION OF SUBJECT MATTER
HO40 30/00(2009.01 ), HO4W 36/14(2609.08 )i, HO4W 8/02(2008.81)i, HOLW 8/18(2008.81 )

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO4W 36/00; HO4W 28/24; HO4W 28/18; HO4L 12/28;, HO4W 84/12; HO4B 7/005; HO4W 36/14; HO4W §/02; HO4W 8/18

Documentation searched other than mintnnnn documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consudted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: TWAG, AAA, HSS, APN, PGW, PDN connection, session deletion, session generation,
session termination

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2014-204276 A1 (SAMSUNG ELECTRONICS CO., LTD.) 24 December 2014 1.2,5,7,9,10
See paragraphs [62]-168]; and figure 5.
A 3.4,6,811-13
Y MOTOROLA MOBILITY, "Update of 'PPP over Etheruet’ Solution”, 82-130937, §2.5,7,910

3GPP T5G SA WQG2 Meeting #96, Sandicgo, USA, 02 April 2013
See page 12

Y ALCATEL-LUCENT et al.,"Discussion on e3aMOG Single-Connection Mode Initial 7
Attach”, 52-133936, 3GPP T5G SA WG2 Meeting #100, San Francisco, USA,
05 November 2013
See pages -3
A US 2010-0027448 A1 (PUTHIY ANDYIL, Sanil Kumar ct al.) 04 February 2010 }-13
See paragraphs [0033]-[0039]; and figures 4, S.
A US 2013-0343304 Al (FUTUREWEL TECHNOLOGIES, INC.) 26 December 2013 £-13
See paragraphs [0048}-[0057}; and figure S.
E:j Further documents are listed in the continuation of Box C. E See patent family annex.
* Special categories of cited documents: “T7 fater document published after the international filing date or pricvity
“A”  document defining the general state of the art which is not considered date and not in contlict with the aﬂpi;cat;on but cited to understand
to be of sarticular relevance the principle or theory underlying the invention
“E™  earlier application or patent but published on or after the international  «“X”  docum
filing date consi
“L”  document which 1 throw doubts on priosity claim(s) or which is step when the doc 3mem is taken almu

cited to establist

ubl-mt on date of another citation or other oy
special reason {38 §

umsmueu to invol the document is

“07  document reforring to an oral disclosure, use, exbibition or other combined with one or more other such documents, such combination
means being obvious to a persen skilled in the art

(355 SE R SO chad nri ~ intarnatianal £ ate bt latar tha . . L.
P document published prior o the intermatiopal fitmg date butlater than. «g>  tocument member of the same patent family
the priority date claimed

Drate of the actual completion of the international search Date of mailing of the international search report
28 JUNE 2016 (28.06.2016) 29 JUNE 2016 (29.06.2016)
and matling address of the [SA/KR Authorized officer
Kerean Intellecmual Propesty Oftice
Government Cowplex-Dacjeon, 189 Seonsa-to, Dagjeon 302-701,
Republic of Korea
iuile No. 82-42-472-7140 Telephons No.

Form PCT/ISA/210 (second sheet) (January 2015}



INTERNATIONAL SEARCH REPORT
Information on patent farnily members

International application No.

PCT/KR2016/001930

Patent document Publication Patent farnily Publication

cited in search report date mermber date

WO 2014-204276 A1 24/ 12/2014 OGN 105230072 A 06/01/2016
EP 2075280 A1 20/01/2016
KR 10-2014-0147780 A 30/12/2014

Us 2010-0027448 A1 04/02/2010 US 8358607 B2 22/01/2013
WO 2000-158703 A1 30/ 1272008

US 2013-0343304 At 26/12/2013 WO 2013-188311 A1 /12/2013

Forrn PCT/ISAZTE (patent family annex) (Jannary 2015}




FAZIN =
A ZAE A PCT/KR2016/001930

A e o] &8t 7| E R F(FA S EFAPC))

HO04W 36/00(2009.01)i, HO4W 36/14(2009.01)i, HO4W 8/02(2009.01)i, HO4W 8/18(2009.01)i

B. ZFALE Eof

b A 2 EAEA S EHE /1A)
HOAW 36/00; HOAW 28/24; HOAW 28/18; HOAL 12/28; HO4W 84/12; HO4AB 7/005; HOAW 36/14; HO4W 8/02; HOAW 8/18

FAbE 7] G ioko] Sk H 2% o] 9] £
FHGEABNGTR Y AU TR FAE H T A TRC
ARERAZNckTR Y ARFALENG TR 2Abd HaEAee] A4 TRC

T A AL o] & At do]Elu] o] (e o] B ul o] 2] W H A Aoy sl HG)
eKOMPASS(E5-3]% ¥ A M) 28l & 7)) =: TWAG, AAA, HSS, APN, PGW, PDN 912, A4 Ak, A4 AQ, A4 =5

c. #AEH
7l aLe]* olg w2 Ael FAEE e A9 714 A A
Y WO 2014-204276 A1 (A A2 F213 AL 2014.12.24 1,2,5,7,9,10
9t [62]-[68]; 2 =9 5 F=.
A 3,4,6,8,11-13
Y MOTOROLA MOBILITY, “Update of "PPP over Ethernet" solution®, $2-130937, 3GPP 1,2,5,7,9,10
TSG SA WG2 Meet ing #96, Sandiego, USA, 2013.04.02
Holx] 12 #=x.
Y ALCATEL-LUCENT &, “Discussion on eSaMOG single—connection mode initial 7
attach™, $2-133956, 3GPP TSG SA WG2 Meeting #100, San Francisco, USA,
2013.11.05
o]z 1-3 =%,
A US 2010-0027448 A1 (SANIL KUMAR PUTHIYANDYIL %) 2010.02.04 1-13
ek [0033]-[0039]; 2 =4 4, 5 &%,
A US 2013-0343304 A1 (FUTUREWEI TECHNOLOGIES, INC.) 2013.12.26 1-13
ek [0048]-[0057]; 2 =9 5 &,
F7hale] cel%)el 71 AlE o sl ol 53]s] B3 AA B ek
189 Falo =9 . ] .
P AgE EEe 52 e R0 BE 209 Fo 279 EHo 295 A5
“AV S93 pelo] gl Ao Relt ANAQ V)& FES FH B ?%§“4 2rael 7127k Hs Ayt ol 28 els)shr] 915 8
23
“B7 A E 99 2299 5 9408 z99 ) ) ]
- jf ifﬂ%ﬁ%ii%?%% FALDL I FASAD T o0 cwg pere) 9u 59 o9 vl shpwos A7a wae) 4
T EE TR gle Aoz 2}
L e FAd RS AP B BE T2 AdgEH TAY . N o
FEHEELY 01%(01]%% BADE AT Sl San g8 Y HUT N6l 9= £ Y £ue s}l e g A
Zobets A G2 o o] Belbel A A e A e Ay wy
‘07 FE AN, A, A EE ) E SRS dgetn s FD sAnAe s dom

P o) Fo FE oY FAEAY o el FAE £ & AR S ST b Fd
A 2] 24 fa gl FAZAR A TEFD
201611 069 282! (28.06.2016) 20161 06 29¢ (29.06.2016)
ISA/KRS] W% 2 $HF 4 AL
vanE 554
(35208) tixAHAl A+ L= 189, a71%.
4T (AT, AN-dHAAD
M 5 182-42-481-8578 Aol G +82-42-481-8691

221 PCT/ISA/210 (- W1 A 8-2]) 2015 1€



TAELAND

=5 A = 31 A
e ss]o] Aa An PCT/KR2016/001930
jf;]jj%é%"” A FA SRR 24
WO 2014-204276 Al 2014/12/24 CN 105230072 A 2016/01/06
EP 2975880 Al 2016/01/20
KR 10-2014-0147780 A 2014/12/30
US 2010-0027448 Al 2010/02/04 US 8358602 B2 2013/01/22
WO 2009-158703 Al 2009/12/30
US 2013-0343304 Al 2013/12/26 WO 2013-189311 Al 2013/12/27

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - wo-search-report
	Page 53 - wo-search-report
	Page 54 - wo-search-report
	Page 55 - wo-search-report

