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(57) Abstract: A method for performing an idle mode operation with a particular communication system by a terminal in a network
including multiple communication systems interworking with each other according to the present invention comprises the steps of:
transmitting, to an interworking entity of a first communication system, a result of scanning a base station of a second communica -
tion system in a state where the terminal is radio resource control (RRC)-connected with the first communication system and is in a
deregistration mode with the second communication system; transmitting a first message from the interworking entity of the first
communication system to the terminal, the first message including a first indicator instructing the terminal to perform an association
process with the base station of the second communication system and a second indicator instructing the terminal to operate in a
power saving mode with the second communication system; performing the association process with the base station of the second
communication system on the basis of the first indicator of the first message; and entering the power saving mode from the deregis -
tration mode with the second communication system on the basis of the second indicator of the first message.
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1809 dFo] glelete AZE FAsHA
tole] Heg] 5o dd FHEE 733
[056] £ 2= E-UNIS(Evolved Universal Mobile Telecommunications System) &
UEYS F2E oA1g TRo|th. E-WISE LTE Al&"la} Zo] 338 5 o),
AE'EE S ALVERAL HiolEl e Z& thgg T4 AH|2E ATty Yste

rr
N
M
N
M

A E 7% 2 AF J)Fo] ofd

radio access network), EPC(Evolved Packet Core) 2 3&h o]Aeo] @ (10)<
Zgeet. E-UTRANE &hy o4te] 7IA=8(20)8 X odeh. EPCet #&sho,
MME/SAE Alo]ESo}(30)E =E10)el tal Adel T2 2 o544 #e Vs
A get. 71A=(20) E MME/SAE AlolEdlel& S1 AEHolA~E B3 A

m

[058] F2(10)S AREA7E AW gy E A olal mobile station(MS), user
terminal (UT), 7}AF=(Subscriber Station, SS) XX FAH Ixlzx =t

ES¢IE (Access Point, APYE IXE & Yo, JX2L ooz A}8
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o

19 (user plane) 2 Aol HW(control plane)d ZWHE(end points)S
AFect, duatRoz  AAFLE GE FAHLAES FoA HA7 B TZAME

= -
2 gAaAdqA lsst e wYgd Jlssll wE FEANES

[060] B9 (10l & 2 el HAAE £ Ao & JIAF(20L2
gt oz A HE wiAET. AARA EF e Alo] EYES HFotr] A
27b ZIAFEQRO) Tl A2 7 o, B gAlA A
"l A (downlink)"E  ZIAF(20)LZFE T©T(10)ER JAE JHEIn
"G A(wplink)"E BRERE 7AFo2e B4 T
(0611  ME/SAE  AIEAIG0E  AAFECNE  Hold  sIAAEe
T X (distribution), EF A}, FF LEH olF4d Ao}, SAR Hoj Aol R
NAS(Non-Access Stratum) Al2¥9®H9l A3 (ciphering) 2 X2 A (integrity

protection)2 iﬁLO}E thoksl 7|5 ES AlS3tt. SAE Alo]E Y o] (30)2 HolA
U-

I
[062] EHF9 xE=Eo] S1 QEHIAE T 7IA=(20) 2 Alo]EHe](30)

ol 72" £ Aok, ZIAF (2002 X2 UdEH~E FE ME AZ" £ Y3
o] & 71AZFELE X2 dEH|AE JIF W H(meshed) MIEYA FZ2& 712 F
AT

[063] &= 3av dWrA<] E-URAN 2 ArEHl EPCO] duba FxE5 =T
EExojth, © 225 #HxsH, JA=L ACENel3NE AT ¥
EXAALA(RRC) ZAY AlolEdolE &g 29y, Hold HAAEY
2AZH 2 AE, WEALBCHARY 2AE" 2 #AF, sgEz 2
A FolA G =(10)o] AEge TH T, /A= %%(measurements) o F+A4
2 FHj(provisioning), A1 Hlol2] Ao, FASIFAICI(RAC), LTE_ACTIVE

=
=
4 A7 054 Bae N5Ee FUAT ¢ A,

o
)
2

12
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[064] EPColl A,

access stratum,

9% & ok,

2
[065] T 3b ¥ = 3cE E-WMIS WEYIE st AFeA-33A

= 3p 2 3co

SRIl=
2 7R = (2
53 dAEE.
o} MAC AFE =
. AlS 2(02)9) MAC

3%

LTE_IDLE Atef e,

3}

-

Ab-g2E

NAS) Alz2¥ 39 B¥A B3 (integrity protection)® 7|5 &2

o] ¢S FH I}
[068] T 3cE HxsHd,
Aol HHAME Ao F

AR, FAvele)s

S (terminal)y 2 E-UIRAN ZFH9]

Myl 2E ofu) @,

[069] = 3b
721 55 (20) ol A

PCT/KR2014/003239

, Alo]E o] (30)= dHojx Al (origination),

HHel Ak, SAE wiole] wE, % »-3 %3 (non-

32,
clr
%
<
S
b
rlr
=
<
(@)}
B
S
fo W
I-'O
i)
P
=
il
il
iy
=

=

2

¥E, A% AdE, 2o A¥se 74,

(RBs) 9] il BANA Aogtey. 7], Fiddolgje

gl o] &

RLC 2 NMAC ASENESHZ = oA
A& ARQ(Automatic  Repeat  reQuest),

13
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HARQ(Hybrid Automatic Repeat reQuest)®} #& 7]15Eg& S3gct. PDCP
ASWMEHNZ & oA 71A5102)o0A FTsE)e et
B3 (intergrity protection), % Al4H(ciphering)® Z& A}
T 7 U}
[070] % 3c& ZF=xsd, RC % MAC ASEMEY=Z = AdA
NA=F (20N FER)L Aol HHFY FL FU} VTES FYAT. AT
vie} o], RRC AS(MEAZ = AolA 71AFQ20)olA T5E)S B, Foly,
RRC |42 &g, ¥
2L VeSS ST F U HENIT F A WE Al E 0] (30)o1A
ZEEE NAS Aol Z2EZS SAE wols] e, 9%, LTEIDLE o154 AESd,
LTE_IDLE Al #ol AjzF B AlojEdie]lE % ©E(10) HY AlnE"e
Btk Alolet e e E 7Y 7 U
[071]  NAS Aol Z2EFL 379 M2 & Ae(state)E A4 5 o A
HA = RRC JEIEl(entity)7} §lvb@, LTE_DETACHED “gH], 5 WHAZ RRC AZA0]
x5 Haol ot 2 Yoh¥ LTE_IDLE ZgHl, A WA= RRC

r l

on
i
2
\,
%,
oft
=

[072] ¥EF, RRC AEl: RRC_IDLE % RRC_CONNECTEDS}F #Z2 5 /He] M= o &
JHE 82 4 Ut RRC_IDLE AEjolix, ©E(10)& #Hold AR 3 AlLEe

e FAT e FH GR10) NASH I FAHE EdSE
421 (Discontinuous Reception, DRX)E W7]18tar, ©&(10)2 E )7 (tracking)
ol wEg  IfetA AdEstr] #ig A¥EA(identification, ID)E

O3
|
sul=t T3, RRC_IDLE  ArEjol A, 7121 = (20) ) A5 RRC

S
Q
&,
=2
o
=
=
ot
uj
=2
2
aV)
o
g
—
o
e
rlo
H
s
o,
=
N
N
N
(@]
<
(@]
(@]
N’
s
ol
S
o,
£

[074]  RRC_CONNECTED ArejollA}, ©2(10)2 E-UTRAN®IA] E-UTRAN RRC 912 o
ZRAEE Zulsle], JEEHA HE WMEQIOIAF)oR/omEE dolHE

AE g2/EE FAEn. =g, d210S AE F4 AHE 2 HoW AHEE
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A= R Bad 5 o

[075]  RRC_CONNECTED -Fefoll ], E-UTRANZ @e(10)0] & A& e, mepd,
YEYIE dolHE 2RU0R/22RH AF P/EE F

WEYIE G109 oJFH(H=Lm)S Aol F glord, YEHIAE o2
Ao digt 4 5L FHL 5 U |

[076] = 4% P 2% 7I¥ WiFi mobility® AHs7] A AAH
Erioltt.

= A~
N & glow,

[077]  IFOM (IP Flow Mobility): 3GPP (Rel-10) ZFolAlE 3G/WiFi Seamless
OffloadE 7)<t Yd=d, DSMIPv6 7148t 1P Flow ©¥ 2} WLAN offloading 71&
DSMIPv6 (Dual Stack Mobile IPv6) ©HZst WE SER PN IPV49} IPV6%N Al
APete £TAE ATSL AT, o EEAWS TS [Pv6 Aeo] FH T
=3 FZAHYEA 7)€Y IPURZIAE olFA Ao
st DSMIPVES A=st Aok, Tgh, ©@Eo] A4lel olFg B A5
agentoll Al <alE client-based MIP 7]€< A&F3th. HAE mobile noded]
J& #BEste agent®A] Flow Binding Table¥® Binding Cache table©]
ZAGch PHIPVGE AMSE 75, 1P flow D99 Bert ofdnke 7144 FA Y
o] = IFOM-2 DSMIPv6RFE AM-&-ghT).
[078] MAPCON (Multi Access PDN Connectivity): A= TFE APNEO A A9
multiple PDN connectivity® 7FA™, Protocol independent 7]&=A] PMIPv6,
GIP, DSMIPv6 =5 Abg 7hsstet. stue] PNE S8 dF Fojd dlol

Zzosz ARy} o)A
[079]  Boo) B4 Azdo] A 2L AEYAGE YEYD F2E AP
(080] = 55 A 1 B4 A2, 4EY B4 Az)e A 2 FA

AR B AlEE)Y dF F2E AXESZl AT vEYa F=E2E

(0811 & oM Al 1 S A"l sigste 4EY S Alx"e

-

shubel LTE Al2dl, Al 2 B4 A" siEsls FAW =4 Alxegol 3hugl
WiFi Al28<S o=z Eof Ayl

[082] T 5o ZARE YESZ FZoA, ¥E(Backbone) H(dE 9, P-GW
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T+ EPC(Evolved Packet Core))E E3 AP} eNBAlolo] ®HE Ao
backhaul control connection)o] UAY, AP} eNB Ajolof] FA Ao

)
_].1.,
L

wireless control comnection) ©] & < ti. I A ZF(peak
throughput) 9 dlojg E#Z¥ Q2 x-2(data traffic off-loading)2 Y3,

UE= 559 B4 HEHYA 7He] A58 5519 A 1 F4E2A wag Agss

A1 FTAVMEYT 5 Al 1 54 A2"E 247 =glolojg] WE Y I (Primary
network) iy Zglolmgl Alxd
WE%EH%%ﬂZ%@jMi%%Zﬁiﬂﬂﬂﬂ1%%%ﬂ%wﬁmymeb
Ee Ao A& (Secondary system)ol2tl FE F Ut dF Eof, E:
LTE(Z2 LTE-A)SF WiFi (WLAN/802.11% 2 ZAe] T4 A2u)S Ao
AYsIEE #4449 5 dot. ol G (UE)E £ HAlAolA HE Alad" Y
UE(Multi-system capability UE) 522 A% = U},
[083]  &=. 5l =AY HEYA  TFxolA, Zolmy Alz="e HE
A A (wider coverage)E 7HAH, Aol AHH AEL AT 4L F Ut
Zetoloje] A|ElY] o =AM WiMAX B= LTE (LTE-A)A&®o] e 4 doh. &,

AREY Axde Ae AnAe ANE dolo, dolg A4S P A~y
]

(Primary system)o]&tx H3slx, A 2 EA

|
AT ARgE YEAIE 2 o, WAN = WiFi 28 FAA A2y
A

T+ Aot
[084] 2 dg e oo AME 7Hg st A gt
[085] AE S HAAFASE entitys HAEH U Wol U= entityE AT,

okl AIZEA entity el SEHAA Yol FRES AT

[086] e"NB -reuse existing entity

[087] MME (Mobility Management Entity) -7]£ entity®] A& (reuse
existing entity)

[088] [WME (Intefworking Management Entity) - AHE2F entity%% Aol (define
new entity)

[089] AEF7) 7152 eNB-UE IE= eNB-AP Alojel]l dhAigh 4= 9l <l ¢ %)

16
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T8 ZEAA #EFo] oo QJEYAL BIFE entityE AP HEE
A% /delshek. eNB/MME/IWMEE *}412] coverage ©obgl e AP B9 HEE
A%/ del skt

[090] AREy A" (dE 5o, WiF1)9 AAlx EQAEQ AP9}F Ztoloig

A2' (o] B 5o, LTE Al2® e WiMAX Aladla) 22 AE S Al&E)e
A A EAEQ 7AZ(eNB)E AME FA 3 Aoz AHIAM(connection)o]
47 = o] 2}\%’%:' ZER gt B Ao eNBehel FA Qe H ol A7) = APE
AP TE ASEE BTh Z eAPE 802,11 NAC/PHYREF ofugl, eNBele] SAIS
9% UIE TE2ET 28 32 WX TEEZ 28E xdstofol 53, eNBohE
QUALE QTS A9 B FAL T 5 AL njRT

o] wWE WiFi-Cellular EHAY WEHZ FXE

o] 714S WiFieh Cellular®de A $44F
ZAstE 7oA, FLEEZ(dual mode) =L multi-RAT ©@o] &£ ¢
WiFi-cellular 8% %< AMRSIEE 7] 98] A&y 92 oS

=
42 Pgol Wt Ape) ARE BAY & 9

[093] W 1 eNBQF AP AFol9} air interface AR

[094]  eNBE= AP} §41 Ao} AZA(wireless control connection)Z ©]&3}o]
APE Ayt UE9} Bl3tA control ¥ Yujgitt.

(095] W 2. eNB9F AP Aol 9] backhaul interface AF&

[096]  eNB AP9te] F-41 Ao} AZA& o} &ste] APE control & ofnjdt}.
[097] P 3. MMESF AP Aol Ao} QIEj#|o]X(control interface) AHE
(098]  MME®} AP(Z, secondary system) Aloje] Alo] A& o]&3sto] APE
o) mj g},

control &<
[099] HF 4 TWMESF AP Atol9] control interface AF&

[0100] IWMES} AP(=, secondary system) Abo}e] Alo] AZL o] &3 APE

Aei g ofu gt

[0101] % 7& WiFi-Cellular 8¢ %o AU eE MHHEr Y oA4rFH

Eolty.
17
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[0102] = 79 @ AvEles @ AEF only FE Avgiedd, ©Zol
A

2
A2e] ot HEs AeolA WiFi AEAF/FAAETS Y, AEUEY
Aozt Hasith. JdEAAS sk AP AR A= network level (cellular-
WiFi1)olAd o]Fofx 1, WiFi discovery % WiFi %4 H&EE device level
(cellular - device - WiFi)olAl o]%o] Atk @-1 WAl @-3&, 24zt AZe)-
WiFi z+el A& B (U-Plane)9] WiFi A% A, flowel WiFi AFHS,
bearer® WiFi AEAE, datad WiFi A=5x32 Jedo. @-1o) waba,
AEZ2-WiFi U-plane A5 AE W EE datax WiFi2% A$8E. @-2, @-3
Al el whetr, AE-WiFi U-planeo] TAIME HEF A=A, bandwidth

- segregation or aggregation 7|H& AFEstdd WiFiel A&7 UEYIE dojg 9

FAHEo] 7hEsttk. of7]A, Bandwidth segregatione @-2 9F Zo} flow
(service/IP flom® A& AFo=, M2 TE flowt ME UE RATE T3
AEET. @-2414, flowd AFAGL st =& sht o9l service/IP
flow(s) € & Yot. &, flow GH=E HFF (@-2-1) T+ Data radiolor EPS)
bearer B HE(Q-2-2)¥ = UTh. Bandwidth aggregation @-3% o]l FYsH

flowel st = data ©HE AZE OFE RATS &3 A$E 4+ AA o},

9l
[0103] @ AWl QoA o] WiFi AFFhe] FE ofjFde @ Atz

Zol WiFi 7iwo g AEY Hz Aot rbssid. AE" H3 #Hg HolA
= Bx 83 Ad(radio link failure, RLE)o] thdt AoIE WiFi link =3

(0104] olalollA IEEE 802.11 WLAN Ajx®lofjxel dZA X ZAlA(Connection

Procedures of IEEE 802.11 WLAN)ol th3gF Ul&S A wE).

[0105] AA T ZAANA | 2IWF(Scanning) Al Passive scanning® active

scanning® ®  WHAA L, @E(E S0, STAS 27 TAlAA FY AP
gAsle drg AAstil, ¥ APY beacon frame T4 % probe, probe
response frames S50 g8 £<A(Join) GAEAM, e gy

=
AP & ZoA APE A H ™ (synchronization), APol] widt AR E

[

jus
_O,li
kel
of
>
[Ulﬂl
pe!

—

ek, zex, Adgd AP9] beacon frameS  FlwTH. tgog,

P

=1
ol=(Authentication) TAIZA, ©Zg& <Fstt. Open system U= ZAE
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oH

o

92 Az eHe) APE T2 AFL $P5T, Shared Key AF D=

HE 7S ST eRN AFS gt AT T YU (Authentication frame)S

ST, o=, Association TAONA, @ LS Association Response

frames F3l Association ID(Identifier)& &% i, Association Request and

Response frames &215H0}.

[0106] % 82 IEEE 802.11 WLAN A]2®lofAj2] Reassociation Procedures <

Ar g Zoltt.

[0107]  Reassociation& TE(STA)O] TFZ AP coverage2 ©olEdle A%
dhAl g} ©dbol Reassociation Request frameS Eal) A} AP MAC addressol]
et HBE New APoll A&3] £oF. o], New AP} Old AP 3lol IAPP (Inter-AP
Protocol) "WIAIAESE WS New APE IAPPAI A old APS] AHHE ZABIE=

, old APE w29 AlD(Association Id)E 4rAI%ch. IAPP (Inter-AP

Protocol) 802.11f2 WLAN systemlA DSE E3 AP Alolo] contextE

wgsts ZREEEA, ol AP7} uFHE PK BEE ANz 9ol old

S A

A ALgF 719 A

g
J

FkeyID)E AF&35}9 reassociation requestdt® APE
AAE PUKE A&t JISAA S Aestn 71 uES F3sic}.

[0108]  Disassociation Procedures of IEEE 802.11 WLANo| tha} zheks) Mg st
Disassociation FA(notification)o]®] L3 o] olytl. APE ABAE 3]
T HE olfE YEAIZFE AAL APE <QololE(enable)dtrl 9t
STAEE disassociate & Q7 Ut} STAEo] UYEYIZ wyd o STAES
disassociate® A|=3th. Disassociation frame2 F$AIst=dl, o 7] Reéson
code 7} E¢ =] AFHHE.

{0109] IEEE 802.11 WLAN A]2~Elo)| A 9] Scanning/join related frames © ti3j
Chkli=

[0110] H¥]& Z#lY(Beacon frame): APIAMTE Fr|Hog AL HLg
Alzroll Ag ol busysttb® F4lo] Ad= 4 o). Frame control Duration, DA,
SA, BSSID, Fragment number, Sequence ARE X33}, Frame body= Time
stamp, beacon interval, capability information, {SSID, Supported rates, DS

parameter Set, TIM} IEsE& Xgrgtch. TIMS Traffic Indication MAP, Doze

19
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modeo] U= DTS 7497 93 indication (AIDE indication)2 & AtSHT}.
[0111] Tznr 93X Z#HAd(Probe request frame): Active scanning®lX]

A} 8-Et}h . Frame controle Duration = 0x0000, DA= broadcast, SA, BSSID = any

AP, Fragment number, SequenceE X33t Qt}. Frame body= {SSID, Supported

|

r
=

Rates} [EsE& X

[0112] ==r S92 =Z#|Y(Probe response frame): Probed] uigt SHOo=E
4", Frame control& Duration, DA, SA, BSSID, fragment number,
‘Sequence% ¥ 38l Frame body: Time stamp, beacon interval, capability
information, {SSID, supported rate, DS parameter Set} IEsE X &gt}

[0113]  IEEE 802.11 WLAN A]2Elo|A¢] Association relatedvframesoﬂ th‘SH
A ko).

[0114] <¢1= = #|d(Authentication frame): UF 2AHI S Al AR
HAle 2A3dly] wjFo] Authentication transaction Sequence® T#HT}. Frame
control® Duration, DA, SA, BSSID, Fragment number, Sequence® X3+t
Frame body< Authentication Algorithm Number, Status code, challenge text
JES X3}, Authentication Algorithm Number : Open System, Shared Key,
Fast BSS Transition

[0115]  Association request frame: 23 27 A] power saving moded] ®FE
717+2 WA|SHE listen interval & Z 3}, Frame control<> Duration, DA, SA,
BSSID, Fragment number, Sequence® X33}l3l, Frame body< Capability
information, Listen Interval, {SSID, Supported Rates} IEsE= X &3t}

[0116]  Association response frame: Association requestol] g FHOE
HEE 5 AIDFE E3 T, Frame c‘ontrol% Duration, DA, SA, BSSID, fragment
number, Sequence® X35}, Frame body-> Capability information, Status
Code, Association ID, Supported rates IEE X3¥3r}, |

[0117]  Re/Disassociation related frames in IEEE 802.11 WLAN®| sl A3},

[_0118] Reassociation request frame: AMZY 23 Al power saving mode©

FE 71742 " A8 listen intervale X 3H9MCE. Frame control- Duration,

DA, SA, BSSID, Fragment number, Sequence® X &3}il, Frame body:= Capability
20
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information, Listen Interval, Current AP address, {SSID, Supported Rates}

[EsE EF3T}.

=

i
kel

[0119]  Reassociation response frame: Association response  frame® &Y 3%t
TelYo]l AFEE I new AP Al AT AIDEE €@ FE T}, Frame control< Duration,
DA, SA, BSSID, fragment number, Sequence® X33}, Frame body+ Capability
information, Status Code, Association ID, Supported rates IEE X &3dtch,
Disassociation/Deauthentication frameolA] Frame control< Duration, DA, SA,
SSID IE, fragment number, Sequence® X383, Frame body: Reason CodeE
TP}, |

[0120]  IEEE 802.11 Al2~elel A o] Power saving mode® 4w gHch.

[0121] == XE=(Doze mode): ©EY I (power)s Hokstr] sl Alo]

T2 FAG AdA AeE datat §lE BF, EWAEY AES AR

[0122]  of9ola R E(Awake mode)ollA] Doze modeZ9] o] WL =7
‘association request frame® Listen intervals WATOZH Doze HHZE
Holgth, i, oo weld PH=12 AAH null data framee AF3a, o]d
3k ACKS 413 Fo] Doze EEZ YT = Ao}, doze modeor], EH
ZA] Ao} AR(AE Eo], Traffic Indication MAP IE HAIX)E ZQsha,
Beacon frame©] AFE & AlH FoA Al 7oyt beacon framed < dc).
(01231  Doze mode®l A Awake mode= 9] o] ¥ TIMo| A1) AIDo) sfgets
HEZE 12 AAHHo] Ade Af, @22 7HojubA PS-Poll =AIR 9] duration
Aol ztxlel AIDE ¥o] M43tk PS-Poll frames A% APE WHZH F<l
dole & TddlAl Adstct. wheF M HH frameo] sty o] Aol2bA, more data
bitg 12 AAste Zedo] v Y& TEolA ¢ + U,
[0124]  “47]ol A Aw e IEEE 802.11 WLAN] tigh d=e 2
&= 4 Ak, T inter RAT 7j&2 9o o 7wtoz AA g,
FAada Agy I Alole e (interworkin
EY Aurt FAd ARE dsis, dEe 23l o8] inter RAT

handover S 7}s ot =S Stoh. 8ok ofyegl, ©2ho] Multiple RATOl Al FHZo]

CI\Q/
tjo
il
<
it
Ol
ok
N,
50
-l
Jm
o

I
bt
e}



10

[
w

20

25

WO 2014/171699 s PCT/KR2014/003239

Fsstulgts B4 @E(Radio level)olAMe] zlol WEHZ @Bl flow
mobility/IP-flow mapping?h& X|¥sto =z  Multiple RATOl BA HEE
hEEEE gtk oleld o4 E Za 1%L APe WEe W Aojo] ojw Aol
Ad M (control connection)& QFFA WU, TEY QHFE TNie=
Multiple RATO. RO H&EZ 71532 S Fth. oj9f A2 F8 7|2 HEHAY
$3e AEsHA ghofakA] Esta

AA 2838 Fol7lde dAV AMH.

[0125]  Multi-RAT AH&E & 229 QS d¥Ext ofdezh, HdwrA<)

WEQFY FE&EL Zoly] Haides o 2A7v Hus YEHI 7Ry

tight ly-coupled MultiRAT management 71&& A& Z Q7| Attt ol HEYZA
Ao A= A2 & RAT Alo]9 tolzlE Aol FH4YA(direct control

connection)S AAH FoEHN F ¢ a&EHolm, WE  inter-RAT
interworkinge] F3Ho] L&F%H™, #TF interworking FAo] & T

datag® 7} A RATCE ALE 4 UEF ok b, Multi RAT ©@o] F

rf

Ao MZ 2 RAT A AE87] A, vMES oA Dol Ao RAT &
APE AMElsle=E =g 4 3, olF I WELaE dEddlAl WiFieh 22
secondary system®] FRE Q7% F Yok, & LHAME F AHY M2 ©E
RATOl Aol H&sls &2 Multi-RAT @olel A== i),

[0126] T 9= Multi-RAT ©+2e] attach 2 Multi-RAT capability @A #AHL

[0127] = 9& z=xstd, Multi-RAT ©Z(Multi-RAT UE)S AE2] UEHIAY
71AZ(eNB), MME 2 IWES} attach FAHE F3sch(attach request, attach
accept ). Multi-RAT €2 attach B3-S 483 Fof UL/DL dolel HYE
(01281 o}F Multi-RAT @& AZg] YEYHI(AAE =9, IWE)Q+ MULTI-RAT

P 4 olok, = IWEE Multi-RAT whholl ) MULTI-

(EPS bearers-default EPS bearers)Z A8 < 9},

4

capability €4 #4&

RAT capability request 23 WA E BUH, oo digt §EO =2 Multi-RAT .

gl M5t AP Y AEE I ESHE Multi-RAT capability response HIAIA]E
Btk ol WE= dZol Al Multi-RAT capability complete AR S A4 38)o]

22
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Multi-RAT capability 4 HAHS FEAItr. A5 s= AP (preferred AP)

gA2EE dweol WiFi B8 capability 9 dHUEA IWESY HE =7

S Al(e.g., WiFi capability negotiation during or after connection

(re)establishment)o A vl2] HAEE 4 AT},

[0129]  Multi-RAT ©Z& APES 27idstzm, =9 2% 2" AP
AE(ZL A" AP F2E F Preferred AP Z2E)] g HBE WER

A& 4 Uk, Preferred APel theh A E= Multi-RAT ©o] A5 &AL}

25 QP = HEZ = APoll gk SSID(Service Set IDentifier)/BSSID(Basic

~ Service Set IDentifier)} 72 AP IDY < oy, 3AL, 74, F 53 2L

Aol BX7 public APS SSID/BSSID i Private APS] SSID/BSSIDY % lch.
IWES Multi-RAT DR RRE 5208 preferred AP AES] 7128k WiFi %
HEL AR 4+ gt ojek Zo], X 99 WiFi capability negotiation
77 2 Preferred AP 7%t WiFi % H& ZAAo didt Z=As gl

[0130] o]t Zol, Multi-RAT ©@e] vlg] WiFiolel dZ2& €& AR, o=

8 pre-association® A|AJSFHA, WiFi
power saving modeZ9l AZHE A AAE AL AL, AT pre
association® 7% Multi-RAT ©2e] Mdssi= AP(preferred AP)7} FAEH
Sl sago] g s,

[0131] & 2HdAE UEYIZZL AEH-WiFlI §37]E AW (support) 3he
AL Multi-RAT &9 WiFi pre-associatione AJAlstiL, olu] Multi-RAT
o] HES HAE] A3 MR WiFi 7 B8 TZAAES Agd Aol
o}l A A FA A)erst= WiFi pre-association 2 WiFi9] A= Power Saving
modeol] sl ATt

[0132] T 102 JdE YA <MElEl(interworking entity)(e.g., eNB, MME, new

{1

O

entity in cellular network)”} ©2e] WiFi &L vlg] 38 FE=2 &
;4 (WiFi pre association procedure)® WiFiel A =% Power Saving modeE
Argstz] Yk oA THolth

[0133] = 100 =AJgF wiep ol Multi-RAT o] AE- UHEHIL
RRC Connected Atef} = WiFi_LﬂE-?'—]EIQ} WiFi-Deregistration AER(Z, WiFi

23
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Multi-RAT @2 APE AZstzl 43k WiFi  scannin
VEAI(GE S}, IWE)E WiFi scanning result® £ 4 Jdop. 28H,
Age YEHA(AE o, IWE)ZF Multi-RAT Gl WiFi H&EE v
FPSF=E AT AF(dE o, Muse AP FE=2 Js ZAASA =B

Multi-RAT @ oAl A&t APE9 WiFi pre-attach® *|A|3t= WiFi pre-

0Q
o
T
o
_2&(4
£
==
i
i

attach &3 YA E AL 5 o).
[0134] =@, AEe UEHIES Multi-RAT DZA WiFiz 252 3T
HolEl7l 9198 LT U7l W, Multi-RAT SZO}A WiFiE 352 6%
glo]El7F gl 79 WiFi pre-attach 3% ©wlAAG)A Multi-RAT ©2¢e AEL
H238b817] el WiFi pre-attach® A 8HA pre-attach S & 4abzt Multi-
RAT ol WiFi power saving mode® IYT AL AAE 5 Yu. B

ol E o9t e FAL Multi-RAT ©29] WiFi pre-association©]gbil

)

[0135] =3, AZEY JYEHIY IWEZF Multi-RAT ©29 WiFi power saving
< AAleH, o9t 22 AAlel esf @Eo] WiFi power saving mode®

st 4%, 718 g24 g2 F7H(listening interval)o]l 1 power
saving modeE FHSIEF = Z2AAHE AT Multi-RAT @Ee &
APl Al WiFi power saving mode® I YsAtte A& <= AAAPU=DE
AFs = 7 A

[0136]  Multi-RAT ©-¥o] WiFi power saving mode® ZYst & IWEE WiFi pre-
attach &8E <a= WiFi pre-attach complete WAIAE AL ¢ ot
a2, IWEE Multi-RAT ©&Ho] WiFi attach EIAIRF WiFi power saving mode®
EoAES AdAF & U™, WiFi pre-attach complete HA]Aof i3t FHO=,
IWE= Multi-RAT ©rZol Al ACK WA (A& 9], WiFi pre-attach complete ACK
HAZDE 2 4 dot.

[0137] e = 112 FF35to] pre-associatione A AlEFHA WiFi  power
saving mode=Z 2} ML A AAjsts AFo did) o FAHoz AnE).

24
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[0138] = 112 E ZdHo)r] A¢Het= AJE L WiFi pre-association X ZA]A 2

0139] T 118 Zxsd, Multi-RAT 922 AE8 YEHIA(AE &9, NE)S}
MULTI-RAT capability 8% HAHE F3¢ 4 AU+, pre-associations 93
Multi-RAT UE capability negotiation®A], pre-association®] W 3$+ capability
o] X Multi-RAT ©@dol UEZF IWESQF =219 MultiRAT & capability:
negotiationdts= A 2o A2 AA 7bssicl. = Multi-RAT @2 IWES] A
MULTI-RAT capability @74 &3 HWAAE BUYHE, ol dizgt §Ho=Z IWE=
Multi-RAT ©-Zoll Al Multi-RAT capability ¥4 & HAIXE Bty wef B
vkl o] ylL&olt Al AQFSl+= pre-association®] AoE = A ‘
e SR oJFE Multi-RAT @23} INE Atolel wmlg] m#sE Ao

v Aok, Multi-RAT @2 2 AEe WEYIN} EF $54H, § O pre-

rlr

-o
o
oft
[H
!
Dt
2
2

association® A Y (support) st “4-F pre-association T ZZAIX7} F3id
T U

[0140]  MultiRAT Capability Negotiation #& wjAjxjo] i3} & setujelr}
g o] 5jofof g,

[0141]  WiFi Pre-Association support (1 bit)7} HEojok slar, ojuf A&
0], 1 HE 3zlo] 0o]¥ pre-association T3 F P& AAJsta, 1ojH .
pre-association &g < 9}%% A\ A 8= Aoty TE3F, MultiRAT Capability
Negotiation & wHA[X|o] Multi-RAT @& 2 IWE= X3 3F= AP(preferred
APyel digk ARE st HET 5 Utk Multi-RAT 92L& Multi-RAT
capability ¥ ) AR A WiFi pre-association support (1 bit)E 1=
dAsto] HEFORA pre-association & A LS ¢ 5 Ut

[0142]  ©o}F, Multi-RAT ©oro] Holx 3sheo] APRERE Fr|Hoz HEE=
=

Azl BlE AZE FAFE A, WiFi scamings Fds AEE
JEYIA(AZS Eo], WE)E WiFi scanning resultE® A4 4+ ok, a8d,
428 WEAIA(dE . WE)7F 2ol ViFi &€ vlE 3 (WiFiZ pre-

attach))st=E ZAAZ 2%, Multi-RAT ©golAdl AZsE= APES WiFi pre-
attachS A|Alsk= WiFi pre-attach &4 wHAAE AFEE 4 Joh. WiFi pre-

25
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attach 834 WA A& oteiet 2L stevelE X388 + ).

[0143] 1) Pre association APell di&F BSSID/SSID

[0144] 2) WiFi Power Saving mode® £91Z AL indicationdt indicator

[0145]  3) WiFi Listening interval 7ZFol w3t X

[0146]  4) Pre-association deadline timer

[0147]  Pre-association deadline timer™ Multi-RAT ©@Zo] AP9} association

= st 1 o] %9
A7y gte =z AA"E 4 k. WiFi pre-attach £33 HAIAE FAlsbd, Multi-
RAT ©+2-& &3 BSSID/SSID] 3k APl ¢} pre-association® <& 3ch. |,
WiFi pre-attach &% HAIAE FAISHH Multi-RAT ©EL Pre-association
deadline timer& A}ZFA|ZIT},

[0148]  WiFi pre-attach &% HAIXE A% Multi—RATh T2 Association
REQ/RSP #lA1A1 & E3l IWNEEHE] AEd APy dZ2& AR,

[0149] gkok Multi-RAT ©@&o}l WiFi Listening intervalel AA® WiFi pre-

2 power saving mode AL AFT F e BT A

g

ach 83 wAAE T4l R WiFi listening interval S Zxsho]

job)
ok
(L
ot
o
olt

t

o+

o

AP9}e] association FA Foll Association 23 wWA]A]2} listening interval=
AR ¢+ glon  wek WiFi listening interval< “07 K= IWEQ uvlyg
ok o 2FE Fh(reserved value)E FAISH 7%, Association &% wjAl=x] A
2 APZ HE]  Association TH #HAIX FA1L& F3] WiFiZ9 listening
intervalel §1=(5, 852 %<& ¥ paging T41) WiFi power saving mode®
43g 5 A,

[0150]  =eF WiFi power saving (PS) mode indicationo] 12 A HAIXE
TAS AL PS mode= ‘1 B AAA null data frame2 ASSE Ay e
WiFi PS mode A% W& F3) APYIAl PS modeZ & AL vlz & £ T},
WiFi PS mode indicationo] 19! 7%, WiFi listening intervald %7
W AlsEo Z A Multi-RAT ©@&ol WiF1 22 power saving modeE U2 & &Fo=
AHEE F dT.

(01511  wFeE, WiFi pre-attach request ®AIAE A}R3F= 74, association
APol  tigh BSSID/SSIDE] Ao %A]@Qi(implicitly) e APSFS]  power

26
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%
F Atd. =, WiFi pre-attach request WA} A7} 239]% 74-9-, pre-association
APell Wik BSSID/SSIDYHE A5 & UAY Ex=, Foo] wat WiFi listening

interval & BA|H o7 A5

2=
[0152] ole} Zro] Multi-RAT ©rZo] WiFi pre-attach request WAIXE E3)

4

power saving mode YL Lele AAAE FAI8H, power saving modeZE
Eo{7}al, power saving mode® 7S 3 APE HAEs & F UYoH(PM=1).
[0153]  Multi-RAT ©2Ze oA Ho)sh AP9} pre-association® EF AFxAo=m

st H$, WiFi (pre) attach response HA|X] =& VWiFi (pre)attach

OH

complete WA|AE IWES Al <43ttt ©o]= Pre association deadline timer”}
UEE7) ojHel HEEojok 31, Pre-association deadline timer7b wHEH
=

el
oI

, pre—associatione AIE 7FHC}

[0154]  WiFi (pre) attach response Uﬂ/*]?q =2 WiFi (pre)attach complete
A A E v 2 v EHE 28E 5 .

[0155] 1) (Pre) association AP2} BSSID/SSIDS 3} & APS} ID

[0156] 2) et ZI(Status result): (pre) Associationo] AZFPEX
A=A A7 E dEys AR

[0157]  3) ®FeF, (pre)-associationo] A3 7

o]
o
[0158]  4) PS modeZ F((ZL HoH)A=A AREE L= AR gHeE pre-

O e dde 2
associations %3+ PS mode Yol listening interval®}tl H]EZ oA=&
FAIeHA g MEE WiFi PS modedt AojxE 7%, listening interval&
, ©] A% PS modeE Y & HolFexA ofFo] gl

AN A =L WiFi PS modeZ o] 2%} oJuje 4 Qdrt,

2= ‘ P
AEEA 48 v dx

[0159] 5) WiFi Listening interval

[0160] WiFi Listening interval gfol A& =iy |

[0161] 1. Multi-RAT ©@Z& A} WiFiolA AAs gk, &g gto] “07 =E=
27
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IWESF &9 reserved value® AXRE 2%, NEE ool M2 WiFi PS
moded] IATFS & F U
[0162] 2. =rek @l gtol “07 Ev IWESF 25H reserved value® A A A
% A%, NEE @go] 719 WiFi PS modeo] AUATFE & F
5 [0163] 6) APS} AAE Association Id (AID), IP address
[(0164] A Z-2 WiFi PS mode 52 Ao}, multi-RAT D2 associationd &
APY) F714 W A5 (dE o, ¥& AS)E A28 %o ANV A& "WrkA
FUEHEA gttt 2813, nulti-RAT @82 #d APERE Asd & ds
tjole] o F(paging) & AEY ¥ T3 4T + Ut
10 [0165] Multi-RAT ©2=2HE] A7]et 72+ WiFi (pre) attach response HA] A
=2 VWiFi (pre)attach complete WA|XE F218tH, IWES Multi-RAT ©etol
WiFiZ attach®dAT AMEZL WiFi PS ZE2 WAL A4 = ok, INEE
Multi-RAT @& WiFi pre-attach 48 ACK WAAE ALT & Aoh. multi-RAT
o] AEE WiFi PS RE= F2steE Fol, WEZF AEH Y EHIZFE

et

b =& A9, WES WiFis B8 dolg A% & RAE 2AT 5 9o,
T, IWEE multi-RAT @Al WiFi HE A3E 48 A& AASAY
T AID dlolEZt E&sele-g dEle dAA & AAAE AFE F Ao,
o wa}, A7) AAlAbel 712 o] multi-RAT @& APRERE H|E A%
FA8ko] AP9F Awake FEHIE ABSIAY 2 A7) AP9} ojdlo]A(awake) HHIE
= T A, multi-RAT G2 WiFi awake FEIUS IWER 43E + 2
[0166] o]t Zo], A2L WiFi PS EEolA= Multi-RAT &€ association

$ag APY RS AE T AMNZE dE WA ZUEFsHA] a, dEE

20

YEXAIZHE WiFi 8|2 ATE F2astets XA]E ol WiFi awake NEjE
Eo7k7) wj &, multi-RAT 22} power saving 37} 395 FHEA €},
25 [0167)  olAolA atmE wiel o], Fud M Ea AxdHor MEe

o
=

YEY A AojE Zs) multi-RAT ©2 9] secondary system(e.g., WLAN/WiFi
e
[6)

rulo

)
BIE= 5171 98lA, ©¢9 Secondary System H& ZE= &2+
sel=® & AL AslT. 53 B 2w Ve AdEd WEHIY
el uiel WiFiol AZ" Multi-RAT @29 AS Aldd M= WiFi

28
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(372 9]
(7% 1]

5 A 1 B4l Alz=" 3= RRC((Radio Resource Control) AAZH Aeojn] A
AM2E3t= vld A (deregistration) REQ AHOA, A7 2 F4l

Al ZIA el digh =AY ATE A 1 T4 A" A

(interworking entity)® A<$st= T4,

A7) A 1B A2de) AHAR ARERRE 7] 9o 47] A 2

r .EL

10 E2 A2 71xZFH AB(association) BAL FIHPJFEEF XAstE A 1
A2 B AT o] Ay A 2 Bl AlAEIE oy F RER RS

Azgel ZIAS A RS Fs= Al R

15 A7V A1 EARe Z7l A 2 AAAel Zlzste] A7 Al 2 B
ARl A7) widZd REdA AY] e " RE=R st GAE
g, 92 #F 2= 52 Y

po—
ox)
2 ok
—
o~
=
fass
2
R

20 A71 A1 FA Al2do] JIE YA AEE Y Ay dEo] AT A 2 T4l
Alzeglo) 7ixl 53 A (association) FHAS FPsI Fr] ¢ Y B==
AAstE vlg] A B(pre-association) TEZAIAE A Yst=A] oFo i

.-
9Te) fF RS 54 3y,

FAote SAE o E¢ste, @

rir

(33t 3]
25 A 18kl glof A,
A7 A1 dARAE A7 ¢E G A (association) FAHE FAHI A7)

Al 2 B4 Alz®E A Fo] ik AExE AHB, AV dgo] Ayl A 2 B4l
A 2eol 7123 AP (association) FAL FqFT Ay 9y ot mow
Agste w2l AB(pre-association) FAe 7]k Bto]lw(deadline time)ell
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FIG. 3A
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IP CoA — IP_CoAl [Flow 2] |
IP_CoA — IP_CoA2 [Flow 1]

IP_CoAl IP_CoA2

~-———— [P flow |, e.g. VoIP
~—— 1P flow2, e.2. 3¢ party app
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