- 1 - Systemand Method for Enabling Discovery of Local Service
Availability in Local Cellular Coverage Related Applications [1] This

appl i cat iwo 2011218850t he benefit of U. S. Patent Applicati ®0TNS201122638%, 651
filed on January 11, 2010, which is hereby incorporated by reference inits
entirety. Technical Field [2] The application relates to enabling

di scovery of |ocal service availability in local cellular coverage.
Background [ 3] Home NodeB (HNB), Hone eNE (HeNB) and fenmto cell are
concepts introd ced fqr ndoor, and

m cro- cel | covesra? Je 8§ W%%r da?thJf g@i?%@ %Oéflelrﬁ(engag??\aaju $0 fre ' hone' .
"Fem o" cell is w del ypvasesbiuttsi de obc3CGRR TImInrancasyagel |l wth a very
snmal | coverage and typically installed in a private prem ses (either
private ory rgg te or eosnlsdentl al /enterprise). The Home NodeB (HNB), Hone
eNB (HeNB) ana ent can have a residential or enterprise |IP network.
The terns HeNB/ HNB are used in 3G°PP with specific neanings i.e. that the
cell is a[@0sed suﬁsﬁidp@llgaoupn(GSﬁ)ms AhESGendent idf esssubstehbers of an
oper at or Q.are access, one or nore cells f. the I|c | and
mobi | e net Wor-kC WN) v</tn6:géh Egv?alrestrl g8 s cieiss 2cbAl\OH( e? stbsyst em
supports ecabyl Pna@@ms&ﬂem 0ydeefeﬁerpm)wmetacee1sslcéw | P capabl e UEs

connected via a H(e) NB subsystem (i.e. using H(e)NB radi o access) to other
| P capabl he sane resi dent| al |P network or enterprise IP
net wor k. %G%QME%SO?J'I%&ter m "macro” cell, while not having significance in

3GPP specifications, is wdely used to mean a cell other than a CSG cel |.
[5] An i mie@2]ant asﬁeeetamﬂildeNBbHN&me itonahkbying dimscalirlyi by to

restrict al%wﬁﬁssé?vf wé’iﬁ%@? o A 8Xaph &, Ocoevr&ag; ees of the

conmpany on oseée e one to custoners ‘a particul ar
cof fee shop chain, or (in the case of HeNBs depl oyed in private hones) to
i ndi vi dualBsckpépumd achi eve this functionality, 3GPP has defined the
concept of the CSG The CSG cell is one which indicates that it is a CSG

cel | (by s of 1;hid \Radcask) | “Hérﬁ‘ée e%éStﬁgth‘er‘Id”Bfté ?}%) and Qfé?adcaSts

a CsG ID So in systeminfor matl on) . can onl i cate one (or
none) CSGCIOD@GPh@WeIV/@rOdﬂﬂetdl pbe ¢er$ sarmh%T%dEeUﬁR@QG tIQDlmArQS’er eqU| prent

(UE) devige mBy bhessib ihed T ot g Ie may
be a nobi | ed?gr an% S%EOL C%s %g\{é‘%&%é P%Smw%gssas b H?FV :§r telt

per sonal datc&hassi st arite (‘Ith)% or"@ewcr’eloeéélysena@dﬂesd uﬁmﬂp@vwld@ Of
subscripti I

custoner one ot T honbes s Pl e ! Bt LA SO BVEEEL By (e
concept ofinsékécedven I@Hmaﬁtecpoémiml(mgthfegr pwhvete ar icotrpodatei@n i s

provi ded Q%'s?‘é’enFL%/&lQCﬁ prl ﬁcceﬁ?e il hioBe Eorﬁ%@?cl&’ Eren gew ces’ in the

connected via a ¢t access to ot
| ocal resiadentieatd cmlplorcaaUehlaPenet mﬂdent[@]l Sel enteelcpﬂll%eTrIa’f hecw@Fk | oad

'Erslar;r?z:)l ts‘fowarqE E%g Igf@ﬁ@% sﬁ%le?]c%e J§< o se l6Et %%gﬁé 0| ntlnggt :{?n:f:hment
to the aceéss neewoekl iSI RTOlbsecdpplbhsahlbert gronaf {¢26) offIAoa:deor t he

macr o- Celllgentl§gggsgug§g %@sagg £9ro§é¥%£%%”% ocgée §%¥%§¥% %n%o

access one or more cells of the public land mobile network

(PLMN) but which have restricted access. A H(e)NB subsystem

supports Local IP Access in order to provide access for IP

capable UEs connected via a H(e)NB subsystem (i.e. using H(e)NB

radio access) to other IP capable entities in the same

residential IP network or enterprise IP network.



- 3 - [0010] LI PA PDN Connectivity indicates a PDP Context (in the case of a
GERAN or UTRAN fento cell connected to a GPRS core network) or a PDN
Connect i ono(oni/asbamocase of an E- UTRAN fento cell connectret/useoid/0BRRE cor e
networ k) that gives access to services located in the |ocal
residential/corporate IP network of the fento cell subsystem [0011]SIPTO
PDN Connectivity indicates a PDP Context or PDN Connection that all ows
of fl oad of selected types of IP traffic”(e.g. internet traffic) towards a

defined I P twork close to the UE's point of attachnent to the access
network. &0 is apititcaH € mﬁﬁrPraﬁqﬁ%r(ﬂﬂﬂl8aHOFo?aY%ﬂ9'ﬁ&@ﬁéféé??ﬁ?ar

access netijworkpangod o the ibent 0i geldasupsystens 10912] Renot e+ RON
Connectivity indicates a regular PDP Context or PDN Connection established

nei t her add@rdPngSt o°44PA PDN Connectivity nor S| PTO PDN Connectivity.
Brief Description of the Draw ngs [0013] Enbodi nents of the application wll

now be degggslbed Wi Ah ihgfpreneeatfethe Atdashedsdr @ igshain tyhi hine
[0014]FIG 1 is a schenatic diagramof an exanple |ogical architecture for

use in a ﬁmleéwt%nr%ﬁrclwtaéﬁée%% o e I4PpRFCARF o MY BEAMRPEenet ed:

[ 0015] FI Gemg1bgcas seheimmt icon@hagr em@foan sexamphe hog cal R %@By&@ctyﬁe for
use in a HeNB cell on which asiects of the application may | ement ed,;

[ 0016] FI GEU3tpgess seheh@d e 161agF af? bfearfethe Fhaxan e 1@g|té1§| caPeHifect ur e

for use i m-apEeNBt&ldq AR WhiiGhraspesds of, tihgiapplication may be
i npl ement ed;

[006] To achieve this functionality, 3GPP has defined the
concept of the C3G. The CSG cell is one which indicates that
it is a CSG cell (by means of 1 bit broadcast in the system
information) and broadcasts a CSG ID (also in system
information). A cell can only indicate one (or none) CSG IDs,
however multiple cells may share a CSG ID. A user equipment
(UE) device may be subscribed to multiple CSGs. The UE may for
example may be a mobile terminal such as, but not limited to a
cellular telephone, a personal data assistant (PDA), or a
wirelessly enabled computer. A subscription may be temporary
in nature (e.g. a coffee shop allows a customer one hour's

access to its CSG).

[007] 3GPP is also introducing the concept of selective IP

traffic offloading, for which an introduction is provided below.

[008] Local IP Access (LIPA) allows an IP-capable UE
connected via a femto cell direct access to other IP-capable

devices in the local residential/corporate IP network.

[009] Selected IP Traffic Offload (SIPTO) is used to
offload selected types of IP traffic (e.g. internet traffic)
towards a defined IP network close to the UE's point of
attachment to the access network. SIPTO is applicable to
traffic offload for the macro-cellular access network and for

the femto cell subsystem.



- 4 - [0017]FIG 4 is a schematic diagramof a further exanple |ogical
architecture for use in a HeNB cell on which aspects of the application my
be i npl emeot2edyo8fP018] FIG 5 is a schematic di agram of wPrhe/usSz@mpkes3s ogi cal

architecture of FIG 1 illustrating Local |IP connectivity according to an
enbodi ment of the application; [0019]FIG 6 is a schematic diagram of the
exanpl e logical architecture of FIG 2 illustrating Local |IP connectivity

according to an enbodi nent of the application; [0020]FIGS. 7A and 7B is a

signal fl {H agram for a combi ned GPRS/ I M5l attach_procedure according to
an embodi m lof t hel Bpglic &PPBRC T 00211 /R0G82 T8A antP BB I Ee5 tsi(gRat % | ow

di agr am f @fasancE- o LHRAN ig¥ tirahnatéaedh qnacedunecesgardingrike aprembodi ment
of the application; [0022]FIG 9 is a signal flow diagramfor a LIPA/ SIPTO
PDN connelEit8§ATESt bl § sﬁﬂ‘?{eﬁf’n%%%ﬂ? ng-t &"&n CérBodf EhtE O FANef8Pp?Pi cati on;

[0023] FI GcelQ@ bsnAcsehermt iaC cekagean ofe il i enht oysyd sarcHeNBosubsyst em
according to an enbodi nent of the application; [0024]FIG 11 is a schematic

di agr am i I°GSEFEEI HeLd'itotie 488e83CTb LEAUIGEA1RP/ ARERMTAEWAEI BSEWRTIE i s

| ocat ed oufr ehoHeBN cavenageps002e] FIG 12 is a signal flow diagram for
handover from

[0011] SIPTO PDN Connectivity indicates a PDP Context or PDN
Connection that allows offload of selected types of IP traffic
(e.g. internet traffic) towards a defined IP network close to
the UE's point of attachment to the access network. SIPTO is
applicable to traffic offload for the macro-cellular access

network and for the femto cell subsystem.

[0012] Remote PDN Connectivity indicates a regular PDP
Context or PDN Connection established neither according to LIPA

PDN Connectivity nor SIPTO PDN Connectivity.
Brief Description of the Drawings

[0013] Embodiments of the application will now be described

with reference to the attached drawings in which:

[0014] FIG. 1 is a schematic diagram of an example logical
architecture for use in a HNB cell on which aspects of the

application may be implemented;

[0015] FIG. 2 is a schematic diagram of an example logical
architecture for use in a HeNB cell on which aspects of the

application may be implemented;

[0016] FIG. 3 is a schematic diagram of another example
logical architecture for use in a HeNB cell on which aspects of

the application may be implemented;



HeNB to eNB wi t hout serving gateway handover according to an enbodi nent of
the application; - 5 - [0026]FIG 13 is a signal flow diagram for handover
f rom HeNBvOQoaMBs3wt h servi ng gat eway handover accor di ng@Crasan1onisesii nent
of the application; [0027]FIG 14 is a signal flow diagramfor handover
frommacro eNB to HeNB according to an enbodi nent of the application;
[0028] FIG 15 is a signal flow diagramfor preparation of inter-radio
access technol ogy (I RAT) handover when UE has been served by two S-GM
accordi ng Qﬁ\ n enbodi ment, of the qullcatlon OOZQ%FIG. 16 is a si gha
flow di agtdMHor a pHekét idafasSprEtocdt CPEBF coht extiEts v &EFBRPr ocedur e

for A/ Gb nedecaccerehng:dran repbegd menta ofenbhecappbi GaticonaspeeBY]&H G 17
is a signal flow diagramfor a PDP context activation procedure for |u node
accor di ng 6 aRP &P e M YoPet ABPSHIH &4t on; [0031]FIG 18 is a schematic

di agram of a connectivity type information elenent (I'E) according to an

enbodi menfo@fg]t he appt| Oﬁtllsoa, sEROB32 H Gia ﬁgamsoa shgnalarfdiew dyagsam f or
an user eqU|%nent (UE) %uest for packet data network connectivity

accor di ng %6 éﬁeéﬁﬁﬁﬂﬁﬁb Goflth%l%&ﬂﬂﬁﬁﬁﬂg R 0BBIJFINEC2T1fE a schematic
d'agra”‘OEC%Brgiﬁﬁp%@<ﬂthk@dlment of the application;

[0019] FIG. 6 is a schematic diagram of the example logical
architecture of FIG. 2 illustrating Local IP connectivity

according to an embodiment of the application;

[0020] FIGS. 72 and 7B is a signal flow diagram for a
combined GPRS/IMSI attach procedure according to an embodiment

of the application;

[0021] FIGS. 8A and 8B is a signal flow diagram for an E-
UTRAN initial attach procedure according to an embodiment of

the application;

[0022] FIG. 9 is a signal flow diagram for a LIPA/SIPTO PDN
connection establishment according to an embodiment of the

application;

[0023] FIG. 10 is a schematic diagram of traffic flows in an

HeNB subsystem according to an embodiment of the application;

[0024] FIG. 11 is a schematic diagram illustrating remote
access to a Local IP network while the UE is located out of

HeBN coverage;

[0025] FIG. 12 is a signal flow diagram for handover from
HeNB to eNB without serving gateway handover according to an

embodiment of the application;



device according to an inplenentation described herein; [0034]FIG 21 is a
schemati c di agram of an exanple |logical architecture in an Evol ved Packet
Syst em ( BPE)20iwmsbirdi ng Non3GPP net wor ks on whi ch aspect #Cofustdia/o23p$ i cat i on
may be inplenented; - 6 - [0035]FIG 22 is a schematic diagram of anot her
exanpl e logical architecture in an EPS includi ng Non-3GPP networks on which
aspects of the application may be inplepented; [0036]FIG 23 is a flow
chart illustrating an exanple of a nmethod according to an enbodi nment

descri bed &g{(ﬁ;n [0037]FIG 24 is a flow chart illustrating another

exanpl e of t hod® Hecdriditig 2t 81 end'Gdi MEAETARSEYT BT REFSi AXCT0038] FI G
25 is a fluewscharénm | hitst sat-iviggagh tdidiehexampkeaodomimet hedaaccording to
an enbodi ment described herein; [0039]FIG 26 is a flow chart illustrating
yet anot héfPekanple of A EPROICaEtOrdi ng to an enbodi nent descri bed

herein; [0040]FIG 27 is a flow chart illustrating still a further exanple

of a methegozrgcor di fgs t a 4an seabedypent rides ehibhedn hes eintindRR41FFbé& 28 is a
flow chart illustrating another exanple ,
macro eNB to HeNB according to an embodiment of the

application;

[0028] FIG. 15 is a signal flow diagram for preparation of
inter-radio access technology (IRAT) handover when UE has been
served by two S-GWs according to an embodiment of the

application;

[0029] FIG. 16 is a signal flow diagram for a packet data
protocol (PDP) context activation procedure for A/Gb mode

according to an embodiment of the application;

[0030] FIG. 17 is a signal flow diagram for a PDP context
activation procedure for Iu mode according to an embodiment of

the application;

[0031] FIG. 18 is a schematic diagram of a connectivity type
information element (IE) according to an embodiment of the

application;

[0032] FIG. 19 is a signal flow diagram for an user
equipment (UE) request for packet data network connectivity

according to an embodiment of the application;

[0033] FIG. 20 is a schematic diagram of an example mobile

device according to an implementation described herein;

[0034] FIG. 21 is a schematic diagram of an example logical
architecture in an Evolved Packet System (EPS) including Non-
3GPP networks on which aspects of the application may be

implemented;



of a nmethod according to an enbodi nent described herein; and [0042] FIG 29
is aflowchart illustrating still a further exanple of a nethod according
to an enbwoizoemissifescri bed herein. Detail ed Descri pti onPC00%2(1i1/02d88%

foll owi ng detail ed description of sanple enbodi ments, reference is nade to
t he acconpanying draw ngs, which forma part hereof, and in which is shown
by way of illustration specific sanple enbodi ments. These enbodi nents are
described in sufficient detail to enable those skilled in the art to
practice E&&gﬁnbodinents, and it is to be understood that other_ enbodinents
may be uti d and"t%at?q dgi EaPchematic dyagRani ehl 2Nt FredPland ot her
changes maygheamadecmi tdrautrcdepast i mes firpmithegseepes@fp Weat.ok-gsdescri bed
in the application. The follomjngldetailed description is, therefore, not
to be takéRiCh aSPEnid ity ensePlarkftHe "Sdope 8P HEIS HEE by t he appended
clainms. [0044] According to an aspect of the present application, there is
provi ded goees]hod fercUsSe iR anrusgrcei prentt YE) ng UPrdxSshpde $ecei Vi ng
an indication of a type of connectivity available in a tel ecomunication
cel | ; wheF&EthognaFreff €dtd 61 6F EReC Y oflecorheeEi ¥4%S - Hvai l abl e is one or
nore of: local internet protocol access (LIPA) connectivity; selected

internet pogdmcol tradfix okfhoado( SH2LG iagnBecht vid YanAnMd I eRBhS1 e
connectivity. [0045]1n sone enbodi nents, receiving an indication of a type

of connectifvit fehbaf | 2He GiRJate efe cOMRAHITCALI BASCEIICT AIPFFELS8és recei ving
an indication of a type of connectivity available in any one of: a

GERAN UTRpdbIgt 0 celd; - GERANELTRAMJWCTHQ 168k kar &y B UTRANEent o cel | an
E- UTRAN macro cell; W.AN cells; and non-3GPP cells. [0046]1n sone

enmbodi mentt&@mPée eP i hgreaacha@rearf ol clohpri s88°f eRel vidRF At PPeast one of :
an indi caty.@r;igf whether specific types of connectivity are available; and
an indication of whether specific types of connectivity are not avail abl e.
[0047] I n sone _enbodi nents, receiving an indication of the availability

conpri ses (P&} vi ngFHE- 1%ade 8nélof :chapPa iddnnsert g wlupgpeited; LI PA

connecti VidkinBOt SHPPAIeRa SLETRCQNNREHNY ekl o8 URPEY teds - SLBEO
connectivity not supported; renote connectivity supported; and renote

connect i vit®yfeaBf support ed.

[0040] FIG. 27 is a flow chart illustrating still a further
example of a method according to an embodiment described

herein;

[0041] FIG. 28 is a flow chart illustrating another example

of a method according to an embodiment described herein; and

[0042] FIG. 29 is a flow chart illustrating still a further

example of a method according to an embodiment described herein.
Detailed Description

[0043] In the following detailed description of sample
embodiments, reference is made to the accompanying drawings,
which form a part hereof, and in which is shown by way of
illustration specific sample embodiments. These embodiments
are described in sufficient detail to enable those skilled in
the art to practice the embodiments, and it is to be understood

that other embodiments may be utilized and that logical,



- 8 - [0048]In sone enbodi nents, receiving the indication of a type of
connectivity avail able occurs in the non-access stratum (NAS) functional

| ayer. [OWO2piwssayre enbodi nents, receiving the indicatipom/uskoa/ozospe of
connectivity occurs during one of: attachnent; when requesting an
addi ti onal packet data protocol (PDP) context; at packet data network (PDN)
connection. [0050]In sone enbodi nents, receiving the indication of a type
of connectivity occurs within one of: an ATTACH REQUEST nessage; a CREATE

PDP CONTEXT REQUEST ssage; and_a PDN CONNECTI VI TY REQUEST nessage.

[0051] 1 1 S5FETBREoM Hor el Faquest g I 7 yRE 8PS CBRhaLT MAEy "eEars i t hi n
one of: anrleARTACH; RE€MEShanmessages £ aviCREAEE dBBDPr OONT EXT tREQUEST nessage;
and a PDN CONNECTI| VI TY REQUEST nessage. [.0052]In sone enbodi nents, the

o hod T UPERAY CEbHEH 1 S0 BB LPHETS rif SO J6PCE Ry B8 O cORBRE ¥ 1y  hat
i s avail abloe it Betediegomual cahi oMngeldndes wndeshs aldddd S sr eéeeived; or

di sconnecting a particular connection for which connectivity is desirable.
[0053] I n 6] h@n%@ﬁ?ﬁgﬁ%§?aFﬁsone of a handover or a cell reselection
occurs, froma first tel econmunication cell to a second tel econmuni cation
cel |, sai qoo4q)e of connegidoridtygavaidmahlgchangesne [054kN sone

enbodi nents, the UE praovides an indication to the upper |ayers responsive
to said chERGES3bEOt he-8f5e 16f PEORNE ity "ade ™o %%%JéfﬁnréééFving an

i ndi cati orefipAchyPeuDf aprecthyityeaviaiinabkbe iAdtdeisecorda type of

tel ecomuni cation cell; determning the characteristics of the second

t el ecommuCEAEFbhV LY 13VaHSERCE 6F A CSEIFEMNPFREIODICY HE YBESRY™ 29 -

indication of the type of connectivity available is one or more
of: local internet protocol access (LIPA) connectivity;
selected internet protocol traffic offload (SIPTO)

connectivity; and remote connectivity.

[0045] In some embodiments, receiving an indication of a
type of connectivity available in a telecommunication cell
comprises receiving an indication of a type of connectivity
available in any one of: a GERAN/UTRAN femto cell; a
GERAN/UTRAN macro cell; an E-UTRAN femto cell; an E-UTRAN macro
cell; WLAN cells; and non-3GPP cells.

[0046] In some embodiments, receiving an indication
comprises receiving at least one of: an indication of whether
specific types of connectivity are available; and an indication

of whether specific types of connectivity are not available.

[0047] In some embodiments, receiving an indication of the
availability comprises receiving at least one of: LIPA
connectivity supported; LIPA connectivity not supported; SIPTO
connectivity supported; SIPTO connectivity not supported;
remote connectivity supported; and remote connectivity not

supported.



tel econmuni cation cell; the cell identifier information of the second

t el ecommuni cation cell. [0055] According to another aspect of the present
appl i cat iw0,2011086380i s provi ded a nmethod for use in an u®er/usSquiljorsds ( UE)
conprising: requesting a type of connectivity in a tel ecomunication cell;
wherein the type of connectivity conprises: one or nore of: |ocal internet
protocol access (LIPA) connectivity;, and renote connectivity. [0056]1n sone
enbodi ments, requesting a type of connectivity in a tel econmunication cel

i s made OE @anccess poi nt nane,éAP basis.,E0057%ln sone enbodi nents, the
met hod f ul? conpt’ s¥¥E'G FUPESPBRARE® 1 0 X EGiEst T of"H RpeToP L 2

connect i Vitlypel 8€eLVhMEEtARA t§f avanl 4 caldeR oh ens esiestied skyper&tum

connectivity available in _a tel econmunication cell; an indication of a type
of connect ™t yIBtRetotHant2¥Rat whi ch was requested that is available in a
tel econmuni cation cell; and an indication that a requested type of

connecti vi[0o49]s not ravaidakhechinmant £l ecmEwahgathon eldatib80§8] 4n sone
enbodi ments, requesting a type of connectivity in a tel econmunication cel
i s performe@edafi Ay’ Ot YaPEaRRfreHtE 1 vh &R Sr 8§13t FHY %R taddl e onall

packet data peotogylad PR gentexpacidt Rackebrdabdo netmmnk OBt ; at
connection. [0059]1n sone enbodi nents, requesting a type of connectivity

occurs wi PRICHeBnEa b N OATTAERN RECUEST He¥sage; a CREATE PDP CONTEXT
REQUEST nessage; and a PDN CONNECTI VI TY REQUEST nessage. [0060]1n sone

enbodi nenggesgihe nethodflichBen: ¢oMps | SRS dilihESPRASEdix A ibaquesy for a
type of connectivity receiving one of: an indication of a supported type of
connect i vitypeaai Fam¥tivity OCFRra tietedommanPEat i IcEdE R&RUERHEI cati on

of a requegkedqstype @frEENRee! ¥ktyxAMalduaRire ks aqd £l ecommpication cell;
an indication of a type of connectivity other than that which was requested

that is av&NNabFevih! aH@IFeconfrif#éati on cell; and an indication that a
requested type of connectivity is not available in a tel econmuni cation

celI. [00¢dgdm sonerenpodi MRRALE: ndhes MBINRE skURGherc foNRyH ses
connectivity occurs within one of: an ATTACH REQUEST message; a
CREATE PDP CONTEXT REQUEST message; and a PDN CONNECTIVITY
REQUEST message.

[0052] In some embodiments, the method further comprises
when the indication of a type of connectivity that is available
in a telecommunication cell is undesirable is received; or
disconnecting a particular connection for which connectivity is

desirable.

[0053] In some embodiments, if one of a handover or a cell
reselection occurs, from a first telecommunication cell to a
second telecommunication cell, said type of connectivity

available changes.

[0054] In some embodiments, the UE provides an indication to
the upper layers responsive to said changes of the type of
connectivity due to one of: receiving an indication of a type
of connectivity available in the second telecommunication cell;
determining the characteristics of the second telecommunication

cell absence of a CSG identifier of the second



receiving an indication of whether restrictions of availability for a type
of connectivity apply only to the current tel ecomunication cell or to all
t el econmmiDcativism7oel | s with a same cl osed subscri ber grousedentissy ( CSG
ID). [0062]1n sonme enbodi ments, the nethod further conprises: when the
indication of a type of connectivity that is available in a

tel ecommuni cation cell is other than that which was requested is received,
or when the indication that a requested’type of connectivity is not

avai | abl e:_ di sconnecting a particul ar connectian for ich.the type of
onneat | viiy SRa Oy S SR 8065 A I et HHCHEE: 0p8E1 6T t he
present applcoeat tenscdmereacasipnovétded a nmethod for use in a first node of
a network conprising: receiving a request froma second node in the network
for atyp connectivity; validating the request based on the request and
o or ot | SPPRIGOr ed Rt {2t RO ARG ng 1 PEC SECUHd ode. [ 006411 n
sone enbodippeAtsti&PRSHa1e udeproneded araleehofl: f&enesd cirPaeketeRadi o
Service (GPRS) GERAN, GPRS UTRAN, Evol ved .Packet System (%EgS%.GERANd EPS
UTRAN, EPSEIBFRAN, (EPS SRR AnBY bt HeF Timi 9CPP- $96 { St O 66657 ALLot i ng t o
a further saspeetomhudheaticesent 1 apphdeali ehe thpeect scqpimvitdedta met hod for
use in an user equipnment (UE) conprising: receiving application

connect i ViPYPTpOFP ¢i ¥E 19T dOFGnetr orfd dyerrasbvieT At - &CEESS stratum
(NAS) | ayem1phecebvhdrg an tiyndegat +&fbf @innkeast,iope nmobility event in the
functional |ayer above the NAS |layer froma functional |ayer bel ow the NAS
| ayer; dek&i%ni ng whet her a specific type of connectivity is available
based upo appl 1at9"6n SEERAEEET Vi 1 ¥ SOIEPELBE AndYRN &S ndi cati on of the
at | east opensebility Bventc1:0066kh S0 eabodi yBiME Jreeel Ybhgss
application connecti vi tﬁ/ policies conprises receiving policies that define
one or nmoPeisf: "@Ret HEa 958k cul ar access is preferable for an
application with respect to other accesses; whether a particular access is
for bi dden[§@g7]an apph igatd eAbowhebhes, ane ektABAEr@f thd OGRmpkAEEE Net
protocol access (LIPA) connectivity; selected internet protocol traffic

of f 1 oad ( SFPPORSeorNEEtiSAYY 4R ¢ Bt CloRRBREF U Ty aresrEtefable for an
appl i cati o .wagn; hoe-ME drs cgoanestesk 1y a plosed-suhsariher, graupaSo)
cell; whether one or nore of; LIPA connectivity; SIPTO connectivity; and
renot e corfleét Fot ey E HGIBPadeR! + oratan "AppPiFeati oh et Ré UE is

connect ed d@nacE5@ celdohahehher cene i dhesoteqld BALamectikvity; SIPTO
connectivity; and renote connectivity are the only type of connectivity
that an agpFireabienitah W€ CRRBANt B U ic$ldonABet @ 15 igaCsencelft avhet her
an appl i catipBscal U & Cebhabhtiype, ofs cerNachi vitde is & specific CSG
cell or set of CSG cells; and whether, if LIPA connectivity is avail able,
an appl i carileaoshvul ¢Rriequéest Ll PA connectivity and renote connectivity

si mul t aneously. [0067] I n sone enbodi nents, providing an indication of at
lleast onepgdy)l ity £yennLCoABLLSRSHPE O anyi adigatign of one or nore
of : an active handover to a closed subscriber gioup (CSG cell; an active
handover fGEaREAtTEE telll ;2 deTraernnyl MWieenusaat el TR IrmMRGUEL KGN Ar ea
Updat e (RAW. iR.a,CSGieN]y; dRcactiye handovar ohQ: & Sidif ¢entrradio access
technol ogy (RAT). - 12 -

protocol (PDP) context; at packet data network (PDN) connection.

[0059] In some embodiments, requesting a type of
connectivity occurs within one of: an ATTACH REQUEST message; a
CREATE PDP CONTEXT REQUEST message; and a PDN CONNECTIVITY

REQUEST message.

[0060] In some embodiments, the method further comprises in
response to a request for a type of connectivity receiving one

of: an indication of a supported type of connectivity available



[ 0068] I n sone enbodi nents, the nethod conprises: providing an indication of
an active handover to, or from a CSG cell further conprises at |east one
of : proviwprglizn8si7osed subscri ber group identifier (CSGPCDUSed110RE3ELCSG
cell; and providing an indication of the type of connectivity available in
the CSG cell. [0069]1n some enbodi nents, determ ning whether a specific
type of connectivity is available conprises determning if the type of
connectivity is one or nore of: local imnternet protocol access (LIPA)
connectivity; selected i.nternet tocol, traffic offl oad (SIPTO)

Connect | vty 2 SRS T L o RUT T A [OGIGPF HOBore. SRS ACRESEYPe

determ ni rgF whehbeti-aitspesiafilablypen of tearreehivitytien adill;abhe further
conprises .at .| east one of: suspendi ng operation of at I%%§t ne apglication
that requiEdCa type 0" CIRReBL! UPPYF T HAE s CHAEEr HiTbd ot "4cBe ="

avai | abl e;recagtkvatii fightoper atva@nabic ain |eastl covemapplicald @ 1tthatndegui res a
type of caonnectivity that is determned to be avajilable. [0071]1In sone

enbodi nent e CReT Yot HE PurERBRSEohpriRe L Tat oreast  one of> “Sispendi ng

operationehiakpleast Hne1apphincal &oM Gomeninses placing one or nore of the
at |l east one application in a dormant state in which the one or nore
applicati?@héﬁﬁains active, but does not exchange data; and activating

operation t 1ealt GHE PPPPCEET Ol dOifprits B8 wAKT Hi o BF 1iBFe of the
at | east omrecapphycat i Qmitdaat ohSof Nyide MRk st at eond QX72vAccopding; t o yet
a further aspect of the present application, there is provided a nethod
conpri si ngCTpPol ¥R Myt &P TRdiCeEt FOntStYa Ty Pe t8f tooniegcti™Nity in

t el ecomunicgatb@Ruestd sidmherennot hes idudi catikeBn@fint e typecofisconmect i vity
is one or nore of: local internet protocol access {LIPA) connectivity; -
13 - sel eGPBE FhPePHIPHGLEES! SFP &P 1T IoAdSESHPTO) connectivity; and
renote connectivity. [0073]1n sonme enbodi nents, providing an indication of

a type of [gggmject i vit Ysdne ReLbEKABELL N HRSREASEAt PuFEtel \Hohgrasegquest for
a type of connectivity. [0074]In sone enbodi nents, providing an_ indication

of a type "¢ cbRfettVFaY-ds Opeff bYRRedPf ForespbnsetY o-idcdisvigl breldf 1 a
PDP CONTEXF, ACTLVAJ N REQUESE pBSSage;otard anPPN CONNEGHHON,BEQUEST

message. [0075]1n sonme enbodi ment s, providLn%.an i ndi cation of a
requested 1s received; or when the indication that a requested

type of connectivity is not available: disconnecting a
particular connection for which the type of connectivity was

requested.

[0063] According to yet another aspect of the present
application, there is provided a method for use in a first node
of a network comprising: receiving a request from a second node
in the network for a type of connectivity; validating the
request based on the request and information stored in the

first node regarding the second node.

[0064] In some embodiments, GPRS includes one or more of:
Generic Packet Radio Service (GPRS) GERAN, GPRS UTRAN, Evolved
Packet System (EPS) GERAN, EPS UTRAN, EPS E-UTRAN, EPS WLAN and

other non-3GPP systems.

[0065] According to a further aspect of the present
application, there is provided a method for use in an user

equipment (UE) comprising: receiving application connectivity



type of connectivity is perforned in response to receiving a request for
connectivity. [0076]In sone enbodi nents, receiving a request for a type of
connect i WORoOTIonspI7oses: receiving a request for one or mOTAISeI11/0R@6RI

i nternet protocol access (LIPA) connectivity; selected internet protocol
traffic offload (SIPTO connectivity; and renote connectivity. [0077]1n
sone enbodi nents, providing an indicati qn of a type of connectivity

conpri ses providing an indication of é'supported type of connect|V|ty

available in.a.tel eco atio ell; an indication of

connecti vEFF BERar Tt A PRLE CRAT ch s TRdedt BA TREETS VAR OIS o

t el econmmuniagat; opecel+inpana aﬁdhﬁﬁtfdﬂIdﬁ1a&habaatr@myEﬁﬂﬁdltypeV@ﬁt
connect|V|ty ot availahle in a tel ecomu catlo ceII 0078 cordi ng
C o Aot her e BT e raden 2Apt | T A LeReF LTSt Gt SHaBHoR ot hod
conpri Si NQayproge dbng:ran dellagtstpnd@rferanltnmg Qﬁeﬁlﬁéhﬂ&ﬁtslpélchylbnt@pémcr 0
cell wherein the indication of the t lPe of connectivity is . one or nore of:

| ocal |nt@ﬁné?nﬁ?fﬁ%ﬁﬁﬁy'&§c§§§l%f?%ﬁ0‘%%%%é@PPVF?? SRiNd SPérole

connect i Vidoyinect ity 1A ¢9kknasanenenhodicaeabs, oprewd difgeanti pgécati on of
a type of connectiv is perfornmed in response to receiving one of: a PDP
CONTEXT AEPPY, TFE»P?E%UEST message; an ATTACH REQUEST nessage in E- UTRAN

and a PDN CONNECTI ON REQUEST nessage. [0080]1n sone enbodi nents, providing

an indi cafoass]of a typenef ceoBReRbhvd I Yre@PLhgespPr M digrg: an indication
of a requested type of caonnectivity available in a nmacro cell; an
|nd|cat|oﬁoépeétﬁyb%yd%ﬂdéﬁﬁécFPWP¥§ﬁ?ﬁtﬁﬁceﬂﬁéﬁgtﬁ%&l%ﬁﬁ%ﬂFWﬁﬁsd?éhﬁésted

that is avwall abl gotd @ Mceneel k; pand An drdiceatt ons thatrea abeguest ed type
of connectivity_is not available in a macro cell. [0081] According to stil

anot her asPePPOICYhEPHrEsenteaBpft cet iTHeTt REFBSFLS Pr\Atded & user

eqUIpnentp%@@ﬁbgyéﬁdbéééé§ﬂ@se@Bﬂklﬁwﬂﬁhhgda%5a9§§ﬁéééﬁﬁ% ahovener bed ow.
[0082] According to still yet another aspect of theﬁg{esent appl i cation,

there is roVPdedoh: s ledaitprBht RENIIGUr 64°E8S Eheferacret hodY as
descri bed ;aheve-Qri P&l 9t protocol traffic offload (SIPTO)

connectivity; and remote connectivity are preferable for an
application when the UE is connected to a closed subscriber
group (CSG) cell; whether one or more of; LIPA connectivity;
SIPTO connectivity; and remote connectivity are forbidden for
an application when the UE is connected to a CSG cell; whether
one or more of: LIPA connectivity; SIPTO connectivity; and
remote connectivity are the only type of connectivity that an
application can use when the UE is connected to a CSG cell;
whether an application can use a certain type of connectivity
in a specific CSG cell or set of CSG cells; and whether, if
LIPA connectivity is available, an application should request

LIPA connectivity and remote connectivity simultaneously.

[0067] In some embodiments, providing an indication of at
least one mobility event comprises providing an indication of
one or more of: an active handover to a closed subscriber group
(CSG) cell; an active handover from a CSG cell; a Tracking Area
Update (TAU) / Routing Area Update (RAU) in a CSG cell; an

active handover to a different radio access technology (RAT).



[ 0083] According to anot her aspect of the present application, there is
provi ded a user equi pnment configured to inplenent a nethod as descri bed
above or Wel2ow/0853084] Accordi ng to yet another aspect ofPCrhsS2qmno3Esns
application, there is provided a nobility managenent entity configured to
i npl enent a nethod as descri bed above or bel ow. [0085] According to a
further aspect of the present applicatign, there is provided a nmobility
managenent entity configured to inple a nmet hod as descri bed above or
bel ow. [Oggﬁ%ln t he_description below the termfento cell is intended to
define a &8988lwi th B P SARPFIEGVETadd® AREPPYPFEETYS%isPaPTed i h a
private premisescéeldhNesr Rphi watevOrhanddker teQr por at&@n,0lfa csG cell
residential/enterprise). Femo cells may include cells such as HNB, HeNB or
CSG cel | s FEFREECTTPRIEH Systefdt PemY cePELARYI & <0-95%¢! ude cell's for

non- 3GPP syskem Bad JAN cekhsirice. (@ANAN Access B nle11;0884] Also in the
description bel ow a PDN connection may be used to describe a connection in

E- UTRAN o@r§€é€é§90§“a”HBﬁ@GPPns9§t%W%§u@ﬁ s éoﬂP?%¥@§§YLAM?lF®©§%]In t he
architectuyresndesstibed below with reference to FIGs. 1 to 6 many of the
network el enments are described "in communi cation” with other network nodes.
The term"in communication with" in not intended to describe that the
network né®@are i o coinst &APLCEbHMIRT cAGtERTR T EBatNIGIATUR SREFBALF s

occurring giaubtansousdivikt, ks hphended (Qnpeant hadcd.he neyworkynodes are

configured in a manner that signalling nmay occur between the network nodes
when appr 6yPFaPé. CPOTBI] AT tar eRi PRetUr \ARSdEl : f 6PCal HoME TNGdeBrateess

net wor k V“JJC@@Q“R9?3Qﬁ5§5ﬂ§@%@iwﬁ%9;r§gf38%@aeikgeg$é% ﬁrotocol traffic

offload (SIPTO) connectivity; and remote connectivity.

[0070] In some embodiments, determining whether a specific
type of connectivity is available further comprises at least
one of: suspending operation of at least one application that
requires a type of connectivity that is determined not to be
available; activating operation of at least one application

that requires a type of connectivity that is determined to be

available.

[0071] In some embodiments, the method further comprises at
least one of: suspending operation of at least one application
comprises placing one or more of the at least one application
in a dormant state in which the one or more application remains
active, but does not exchange data; and activating operation of
at least one application comprises waking one or more of the at

least one application that is in a dormant state.

[0072] According to yet a further aspect of the present
application, there is provided a method comprising: providing
an indication of a type of connectivity in telecommunication
cell; wherein the indication of the type of connectivity is one

or more of: local internet protocol access (LIPA) connectivity;



[0090]In FIG 1 two CSG capable UEs 170 are in comrunication with a H\NB 110
over reference point Uu 175. The UEs 170 may for exanple may be a nobile
term nal woahii#ss37but not limted to a cellular tel ephorel/is2pans@sagl dat a
assistant (PDA), or a wirelessly enabled conputer. The HNB 110 is in
comuni cation with a HNB gateway (HNB GN 120 over reference point luh 115.
The HNB GW 120 is in comunication wt 3mgbi |l e switching center/visitor

| ocation center (MSC/VLR) 130 over reference point u-CS 124. The HNB GW
120 is in ¢ ni.cation with servin S Suppor ((SGSN) 140 over

ref erence Sﬁcotig]%}fe?uyﬁée%. pﬁoggﬁoi‘_i%a%rcvé)%e?&%% 'é)g%oér v) 150 and home

| ocati on regnstet{hoye subsemnbber cserareri ik HSS) 160 are part of a hone
public | and nobile network (HPLMN) 190. Networks that are not the HPLMN 190
on whi ch E may_operate are.a visited - .16 - public l.and bile
network ( 1801 FHE MEEP LR T30 art THE BESK 1407 476 ‘G4ch i 1

comuni catdy®l Wit Bot e tHRAHSSs 168r teied @speetpyess efereneevpagnss D 135
and GRs6d 145. One of the CS% enabled UE 170 is in communication with the
CSG Li st $AAUE8H j(Le)?/]’era r'efsr 8hcEOPOT Nt At Y185. A nore detail ed description
of the elenents and communi cation reference points of FIG 1 are provided
bel ow. [0060A41INB 110 sthe BNBodifeptoyviges ithegRAN Connectiov by &sing the
luh 115 interface, supports the NodeB and nost of the radi o network

control | el"YPRNEJ Fome ‘?pthYslté(naSaP%Bf%da&PhéﬁFPE%?? orf, 4998 B di Sovery,

HNB r egi stgrat koapanchNdExTegicstrvatton ovgIEsiuRe$d5ge ThendHNBrb&0 secures the
comuni cation to/fromthe SeGN [0092] HNB GW 120: The HNB GW 120 serves the

pur pose of CANRNE Y ety FFS@Pf-to the core network (CN) as a
concentrator of HNB connections, i.e. the HNB GW 120 provi des concentration

function fee75]1he cont rdmpleaneqandnps ouides seapcent 1adi Rt ifouneki gn for the
user plane. The HNB GWN 120 supports Non Access Stratum (NAS) Node Sel ection
Function (INRSFPT FOOYRIUY 7515 SPahtirtUd i nEéPPate BetiReenVEAe UE 170 and
the HNB 11Qquk0094} uhorkloirikaterface between the HNB 110 and HNB GW 120.
For the control plane, luh 115 uses HNBAP protocol to support HNB

regi strati&& UE regi%strati on and error handling functions. For the user

pl ane, | uf0%Blport IReiCs SARCPLAMSpOr tPHEAFEPIhANBRIHRGET [[6695] FURPTS 124

St andard g4 €Snhaterface Repwesdst heeddNB QW 120.ah8st e cicheubt swid ched
(CS) core network. - 17 - o

of: local internet protocol access (LIPA) connectivity;

selected internet protocol traffic offload (SIPTO)

connectivity; and remote connectivity.

[0077] In some embodiments, providing an indication of a
type of connectivity comprises providing: an indication of a
supported type of connectivity available in a telecommunication
cell; an indication of a type of connectivity other than that
which was requested that is available in a telecommunication
cell; and an indication that a requested type of connectivity

is not available in a telecommunication cell.

[0078] According to another aspect of the present
application, there is provided a method comprising: providing
an indication of a type of connectivity in a macro cell wherein
the indication of the type of connectivity is one or more of:
local internet protocol access (LIPA) connectivity; and remote

connectivity.



[ 0096] lu-PS 126: Standard lu-PS interface between the HNB GN 120 and the
packet switched (PS) core network. [0097]D 135: Standard D interface

bet ween mebi2ba/@9370chi ng center/visitor | ocation center PCUECLMLRBL8IBO and
hone | ocati on regi ster/home subscriber server (HLR/ HSS) 160. [0098] G 145:
Standard G interface between serving GPRS Support Node (SGSN) 140 and
HLR/ HSS 160. [0099]d 185: Opti onal i_ntlglrf_ace bet ween the CSG Li st Server
(CSG List Srv) 150 and CSG capable UEs.” Over-the-air (OTA) signalling is
used to uﬁ?g&ti the allowed CSG list on a UE 170 with a Rel-8 Universal
Subscri bet09@Pdnt i t yMothii%e PRSP sy Sy TERBEdRr et e CaB3eR RBbPI e

Al liance beyicerManagermnt tEOVA PM rdisndisadh tespgpead ecd he cAlikonwgdo£SG | i st
on the UE 170 with a pre-Rel-8 USIM r%0010(%] UEs that are capabl e of
supporti n§RePed8R SR 8FTAUALL PHAFIUY Tof"eERRISGRD tTdRGEr BEREFSuppor t

CSG funct irerakityi angd-vmixt;ababng gon | nelcrabloweduisEGricdentitt i es. This
list can be enpty in case the UE does not belong to any CSG [00101] Each
cell of a {'—&I}E may belong to, at maxinum one CSG |t _ is possible for cells
of a HeNBl el ongt® W FEPEALNETE AP REAEE ARV i T eéranPt CSG I Ds.

[ 00102] The yAl! eveds GRG it yi SoRpOVELL T @5 ipaRE : Ohn tNe (3G subsers ber' s
subscription data to the MVI% [ 00103] The All owed CSG List can be updated in
the UE acG6rYPREet ot Yfe Hesoricetithe! AVPAERPpEoERIUMTECThESTAD ¢Tr acki ng

Area UpdatieliBROESHW £.2 S 68 EsaMest:iand dehachiipioaedur €810k bys
application | evel nmechani snms such as OVA pr ocedur es.
requested that is available in a macro cell; and an indication
that a requested type of connectivity is not available in a

macro cell.

[0081] According to still another aspect of the present
application, there is provided a user equipment configured to

implement a method as described above or below.

[0082] According to still yet another aspect of the present
application, there is provided a user equipment configured to

implement a method as described above or below.

[0083] According to another aspect of the present
application, there is provided a user equipment configured to

implement a method as described above or below.

[0084] According to yet another aspect of the present
application, there is provided a mobility management entity

configured to implement a method as described above or below.

[0085] According to a further aspect of the present
application, there is provided a mobility management entity

configured to implement a method as described above or below.

[0086] In the description below the term femto cell is
intended to define a cell with a very small coverage, and

typically installed in a private premises (either private or



- 18 - [00104] The MVE perfornms access control for the UEs accessing through
CSG cell s during attach, conbined attach, detach, service request and TAU
procedur e80 2p00BEHPThe UE is notified of the cause of recaasSzan/okos3s he
network if the UE is not allowed to access a CSG cell. [00106] When a CSG I D
which is not included in the UEs Allowed CSG List is manual ly sel ected by
the user, a TAU procedure via the selected CSG cell may be triggered

i mmedi ately by the UE to allow MVE to ;CjLeSrf_orm CSG access control.

[ 00107] Several architectures for HeNB CSG Cel s will now be described with
ref erence Cto5pﬁif@£e sl F]ieéldfnﬁﬁaif—‘?@er .“[S@giong? h°s Seftg‘ﬁ(cénfgu?i? G 2, a
si ngl e UEc270Qsi suth £OMNMi GatBoor widd @ 1HeNBo210sover IafrersgBeenpoi nt

LTE-UW 275. The B 210 i.s in comuni cation w th HeNB gat ewa He NB
530 over PEFEPrELLBar oo 18t IR S Bronenr TR et ot T o

mobi ity rmnagenend. entiirttaw GMWMVE}ys280iver reference point S1- MVE 224. The
HeNB GW 220 is in comuni cation with serving gateway (S-GN 240 over

ref erence jpt 51-U 226. A CSG List Server (CSG List Srv) 250 and honme
Gubscr i bol0BT v er (RS 6615 8o Bat1o'oro b TROME . BuBP 4 A 2051 Y ot wor k
(HPLMN) 29Q@edNebwas ksrtdrata abanset i éhei iHRI-MNR2R00 ona s Gh dirhe  bknray
operate are _a visited public | and nobile network (VPLMN) 280. The MVE 230
is in conmPArcat Por with £ife 2HEST 260°OVEN - ef er ence poi nt 56a 235. The S-GW
240 is in comunication wwth the MVE 230 over reference point S11 245. The

UE 270 i s [0088]0MuNi€aticonr raht Bether £SGddcsti bSEVEZDOy avath refferenee poi nt
C 285. A nore detailed description of the elenents and conmuyni cati on

ref erence PoFfhfE- of Bl G ™0y 85 ptovi fdd’ el GwEmertY Are [FEEAOPRENBI210: The

functions csuppar tedi by’ the nHelNBe 210 tRyribedibe . sah® @srit hase supported by
an eNB (with the possible exception of Non Access stratum (NAS) node

sel ect i on PHALELBGAT{NNSE)I "and Phe PHECERE 68 FaRChEtSwe?tatBENB and t he

evol ved packebrgoreid£RGe MRY chesthie: samnas chhose betmpean an eNB and the
EPC. The HeNB 210 secures the communication to/fromthe SeGWN 240.

[ 00110] HeNBTEA 299 1 HeNB GRFPPH18er Ve ldengoeshEent t atoriF-6R9EHetCont r ol

pl ane (C- Rleane}naspesd fiaallr¥ hbge SlaMVEIMtigLiage: 224 nathe HehB: GV may
optionally term nate the user plane towards the HeNB 210 and towards the

S- GW 240, Séﬂéaﬁaﬁéw deta €ty Setiveenohl e o]?ei?vé?rdyir}?éie@sé’fhepl aRer ARt Uset ween
the HeNB 210 and t he S—G\N240_. I n sone em_)odi nments, t he HeN_B GW 220
supports 9] [ 0014d] A SE6ULL Y e GRE@WaY: drS sanbREi §aded WiGkisannt hat -y be

will now be described with reference to FIG. 1.

[0090] In FIG. 1 two CSG capable UEs 170 are in
communication with a HNB 110 over reference point Uu 175. The
UEs 170 may for example may be a mobile terminal such as, but
not limited to a cellular telephone, a personal data assistant
(PDA), or a wirelessly enabled computer. The HNB 110 is in
communication with a HNB gateway (HNB GW) 120 over reference
point Iuh 115. The HNB GW 120 is in communication with mobile
switching center/visitor location center (MSC/VLR) 130 over
reference point Iu-CS 124. The HNB GW 120 is in communication
with serving GPRS Support Node (SGSN) 140 over reference point
Iu-PS 126. A CSG List Server (CSG List Srv) 150 and home
location register/home subscriber server (HLR/HSS) 160 are part
of a home public land mobile network (HPLMN) 190. Networks that
are not the HPIMN 190 on which the UE may operate are a visited



i npl enented either as a separate physical entity or co-located with an
existing entity. The SeGW secures the comuni cation fromto the HeNB 210.

[ 00112] LTWOL11285370 St andard LTE-Uu interface between th@COBS21@/02084d8 t he
HeNB 210. [00113] S1- MVE 224: The S1- MVE 224 interface is defined between
HeNB 210 and MVE 230 if no HeNB GW 220 is used. If HeNB GN 220 i s present,
as HeNB GW 420 in FIG 4, it may use a S1- ME interface towards both HeNB
and MVE. [00114]51-U 226: The 51-U data plane is defined between the HeNB

210, HeNB 0. a e _Servin (S di upon the
ar r angemeht. &fLCm]a‘?Q\g ”Ikoq} l@nﬁﬁ?’ggr]?hé% %g‘/\l} n% f%sdcéRﬁ:% ggh% NB 210
may be termenated ai0 the HeNB GV 22fthurdrcaa idinr ecth | ©gs calr/UsBl ane
connection between HeNB an S—G\/Vma(ét be usgc‘!) 201({) 4\%270 -
PCT/ US201 £/620838°F 00151 °5 £1 2498 PGt Hudr d SPnferf &cs en“RMRE® 30 and
the CSG enabled UE 170 is in communication with the CSG List
Srv 150 over reference point Cl 185. A more detailed
description of the elements and communication reference points

of FIG. 1 are provided below.

[0091] HNB 110: The HNB 110 provides the RAN connectivity
using the Tuh 115 interface, supports the NodeB and most of the
radio network controller (RNC) functions and also HNB
authentication, HNB-GW discovery, HNB registration and UE
registration over Iuh 115. The HNB 110 secures the

communication to/from the SeGW.

[0092] HNB GW 120: The HNB GW 120 serves the purpose of a
RNC presenting itself to the core network (CN) as a
concentrator of HNB connections, i.e. the HNB GW 120 provides
concentration function for the control plane and provides
concentration function for the user plane. The HNB GW 120
supports Non Access Stratum (NAS) Node Selection Function

(NNSF) .

[0093] Uu 175: Standard Uu interface between the UE 170 and
the HNB 110.

[0094] Iuh 115: Interface between the HNB 110 and HNB GW 120.
For the control plane, Iuh 115 uses HNBAP protocol to support
HNB registration, UE registration and error handling functions.
For the user plane, Iuh support user plane transport bearer

handling.

[0095] Iu-CS 124: Standard Iu-CS interface between the HNB
GW 120 and the circuit switched (CS) core network.



S- GW 240. [00116] 56a 235: Standard interface between MVE 230and HSS
260.
WO 2011/085370 PCT/US2011/020838
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[0096] Iu-PS 126: Standard Iu-PS interface between the HNB
GW 120 and the packet switched (PS) core network.

[0097] D 135: Standard D interface between mobile switching
center/visitor location center (MSC/VLR) 130 and home location

register/home subscriber server (HLR/HSS) 160.

[0098] Gr 145: Standard Gr interface between serving GPRS
Support Node (SGSN) 140 and HLR/HSS 160.

[0099] Cl 185: Optional interface between the CSG List
Server (CSG List Srv) 150 and CSG-capable UEs. Over-the-air
(OTA) signalling is used to update the allowed CSG list on a UE
170 with a Rel-8 Universal Subscriber Identity Module (USIM).
In some embodiments, Open Mobile Alliance Device Management
(OMA DM) is used to update the Allowed CSG list on the UE 170
with a pre-Rel-8 USIM.

[00100] UEs that are capable of supporting Release 8 (Rel-8)
functionality of the 3GPP standard may support CSG
functionality and maintaining a list of allowed CSG identities.
This list can be empty in case the UE does not belong to any

CsG.

[00101] Each cell of a HeNB may belong to, at maximum, one
CSG. It is possible for cells of a HeNB to belong to different
CSGs and hence have different CSG IDs.

[00102] The Allowed CSG List is provided as part of the CSG

subscriber's subscription data to the MME.

[00103] The Allowed CSG List can be updated in the UE
according to the result of the attach procedure, the TAU
(Tracking Area Update) procedure, service request and detach
procedures or by application level mechanisms such as OMA DM

procedures.



[00117] C1 285: Optional interface between the CSG List Srv 250 and

CSG- capabl e UEs 270. OTA is used to update the allowed CSG list on a UE 270
with a Rewo201iBisk4700OVA DM i s used to update the Al |l owedPCBGSRI131026388 a UE
with a pre-Rel-8 USIM [00118]Wth reference to FIG 3, a single UE 370 is
in communication with a HeNB 310 over reference point LTE-Uu 375. The HeNB
310 is in comunication with a S-GWN 34Q over reference point S1-U 326. The
HeNB 310 is in comunication with MVE 330 over reference point Sl-MVE 324.
A CSG Li Sltﬁ’_ v.. 350 and HSS 360 are part of a HPLMN 390. Networks that are
not the H 4390 ohP e PERECTRS My  Tive e T Al et & VAIAWNESSGCCTREIIMVE 330

I's in commrioGghi 05c Wdin 4 ke rhSs 366 avercomefeeanser £, Ntae26an335. The S GW
340 is in conmunication with the MVE 330 over reference point S11 345. The
UE 370 i s SeRVEemMERTeats Wt PRect8G9S-st Srv 350 over reference point

Cl 385. [00119]Wth reference to FIG 4, a single UE 470 is in

comuni caffoerosM t h andieMB i41Q0cevelcd eferenrceapeknd r Ldd-ddu i4 450y Thee HeNB 410
is in communication with a S-GWN 440 over reference point 51-U 426. The HeNB
410 is i nTEoHRERI tatFith UM £F 2 HeRNBENYAR o Fereref @rietfc€Sgdi-nt S1- MVE 422.

The HeNB-GW 420 is in comrunication with MVE 430 over reference point

S1- MVE 42400W6FSG Linsdn I \¢sé50pandi &5S A6Qrakecpaddd ofn andPtNs490.
Net wor ks that are not the HPLWMN 490 on which the UE may operate are a VPLMWN

480. The KNVECHSE F3CintormfuRredtibn i 1at terePHSS a6PGverr F8Fer ence poi nt

56a 435. Thecsy@M 440 ihd ReGarruai €& iQn Whkh bhec MEARQ over reference
point S11 445. The UE 470 is - 21 - in comunication with the CSG List Srv

450 over r@feféntelpdintthe VESEC bbb &4i PREARIT <SG FECBESconnects to
services threygh a renote connection (PDP Context towards a GGSN in the
core network in the case of 2@ 3G and a PDN Connection to a PGNin the

Evol ved packet system (EPS). L00121] The HNB/ HeNB can be | ocated in a hone
or corpor£9Q907 Several ‘architectures for HeNB CSG Cells will now be

described with reference to FIG. 2, FIG. 3 and FIG. 4.

[00108] With reference to FIG. 2, a single UE 270 is in
communication with a HeNB 210 over reference point LTE-Uu 275.
The HeNB 210 is in communication with a HeNB gateway (HeNB GW)
220 over reference point S1 215. The HeNB GW 220 is in
communication with mobility management entity (MME) 230 over
reference point S1-MME 224. The HeNB GW 220 is in
communication with serving gateway (S-GW) 240 over reference
point S1-U 226. A CSG List Server (CSG List Srv) 250 and home
subscriber server (HSS) 260 are part of a home public land
mobile network (HPLMN) 290. Networks that are not the HPLMN
290 on which the UE may operate are a visited public land
mobile network (VPLMN) 280. The MME 230 is in communication
with the HSS 260 over reference point S6a 235. The S-GW 240 is
in communication with the MME 230 over reference point S11 245.
The UE 270 is in communication with the CSG List Srv 250 over
reference point Cl 285. A more detailed description of the
elements and communication reference points of FIG. 2 are

provided below.



environment. Sonme of the foll ow ng description will refer to the HNB/ HeNB
being in a hone network, however this is not intended to limt the scope of
t he appl iwet2oomss3700122] When the UE connects to a HNB, PCTits2d10/02688€n t hat
in certain scenarios the UE will benefit fromobtaining |ocal connectivity,
i.e. connectivity through the IP network local to the HNB (i.e. the
(residential or enterprise) IP network in the HNB Thone" prem ses). An
exanple of this scenario is when a givéﬁ application in the UE needs to
print on éﬁﬁﬁl printer, or _an application needs to downl oad an updated
nusi c plaip fromied ddl® ABai SURer VLS SPOB223FSeverdle drlhi £edtif¥es for
Non- 3GPP el l-naovwahe destidskedupbshrdéefiar encento (il 2k andskbGe 22.
[00124]Wth reference to FIG 21, a HPLMN 2210 includes an HSS 2215

communi catFRGPH PR A 3PP AAARSS ef VEF T WD 20120V eF Of e f 87 Eifde Po it HEC SR 2222.
The 3GPP AfMfyssel Vekd 2220 drcealibudi 6@t indg walehha PNiEaL enay 22291 v @
reference point 56b 2227. The PDN Gateway 2225 is conmunicating wth hPCRR
2230 over PPéef8FefieEs poiitt) @RY2DS5ENTHEEDN SGateWayPeP o5 $hcSuAP€at i ng
with Operaterpscl P 8¢t Miges 22240 OY&L s refe iRt en POL M orS@o /2245. thPCRR 2230
is communicating with Operator's |IP Services 2240 over reference point Rx
2238. - Z2CN Fg@125]A VPLMN i ncl udes 3GPP Access 2255 having a Serving
Gat eway 2260. The Serving Gateway 2260 is communi cating with vPCRF 2265
over ref eqe@e®] POi Nt 12263 AbRs VR 2265vEs LD £omniIGakion wWih ePDG
2270 over reference point &b 2268. The ePDG 2270 is in comunication with
3GPP AAA PHExyORRTSL oA e df eFénpte) poiRfiCiSWeR22Y2thg COM2BESeFVRRE2 Gt eway
2260 is i npygommupl catidEWLLY BDN Gal eMRY 222R- 0¥ efnd efLrenganpoi nt S8
2264. 3GPP Access 2255 is in communication with HSS 2215 over reference

poi nt 56a t2252ds ePpE B0 41§ PAC copmiir < athicoA @'t h? PDNTChPEREY 2225 over

reference ,paibnt 220 227 155 3GRI, SEIMETp1IS ol BaLOMANILAL 0B Whih 3GPP AAA
Proxy 2275 over reference point™S 2278. hPCRF 2230 is in comrunication

wi th vPCRE122688dvike ref@f effe pointog F2oodane2 7 NomiS ERPENEWor ks 2279

i ncl udes TrustedsNopsB3GPP | P Access 2280 and Untrusted Non-3GPP | P Access
2285. Trust ed and Untrusted Non-3GPP Access Networks are | P access networks
that use access technol ogy whose specification is out of the scope of 3GPP.
[ 00128] Tr #@9Ed] Non- BGERUIP tAC Ea58w2R8(F iss liogieamivi €aitdror haict e 3GPP AAA

Pr oxy 227§m%‘i@ﬁ1eﬁ€é<§r%(%%zrp%is”5 S8 2282 ol 15 CQIMUDE CAL I QN WG B YRCRF 2265

over reference point a 2283, and PDN Gateway 2225 over reference point
52a 2284. “Wi00129] &t stustednNohy3GPF¢ Pt essu2285this janmporgahieat i on

from/to the HeNB 210.

[00112] LTE-Uu 275: Standard LTE-Uu interface between the UE
270 and the HeNB 210.

[00113] S1-MME 224: The S1-MME 224 interface is defined
between HeNB 210 and MME 230 if no HeNB GW 220 is used. If
HeNB GW 220 is present, as HeNB GW 420 in FIG. 4, it may use an
S1-MME interface towards both HeNB and MME.

[00114] S1-U 226: The S1-U data plane is defined between the
HeNB 210, HeNB GW 220 and the Serving Gateway (S-GW) 240,
depending upon the arrangement of network elements. The S1-U
226 interface from the HeNB 210 may be terminated at the HeNB
GW 220, or a direct logical U-Plane connection between HeNB and

S-GW may be used.



wi th 3GPP AAA Proxy 2275 over reference point SWA 2287 and in conmuni cation
with ePDG 2270. [00130]Wth reference to FIG 22, the network el enents in

t he HPLMWO200/088470MN 2250 and Non- 3GPP network 2279 ar @CThiS261a02083% | n
FIG 21, but the connectivity between sone of the elenents is different. -
23 - [00131] For Trusted Non-3CGPP | P Access 2280, instead of a reference
point directly to PDN Gateway 2225 as ijn FIG 21, there is a reference

poi nt S2a-PM P 2292 from Trusted Non-3G°P | P Access 2280 to Serving Gateway
2260 and ié{gstg'l\lng reference point 2264 from Servi n%éGat eway 2260 to PDN
Gateway 233 19N so therd J's SSABARTE o B R AdAPT T oI FereileABE Poiht 2294
bet ween Senvi.ng Gateway 2260 and ePDG 2270. [00132] For Untrusted Non-3GPP

| P Access 2285, reference point SWh 2288 to ePDG 2270 has been repl aced

with a ne\[f/%@e,lf& rence point Wh 2290. [00133]52a 2284 provi des the user plane

with rela nt r of *arfd o BitPPEGE S upsitt 56t ReeRe Tt €t d SNGRI3EPP | P
Access 228Qpand the PDN Gateway 2225. [00134]52b 2271 provides the user
plane with related control and nobility support between ePDG 2270 and the
PDN Gat ewig é{ig [ 00135] S8 2264 provides user plane tunneling and tunnel
managementO&Etiheen Serdftig CBIREDBO HHePPONCGREETOS: e i $Udddtt 8FY Ser vi ng

GW r el ocatiisonaddect@-ddpambi kkyoand idrcaseutbe Sy OdhBegdsoled
connect to a non collocated PDN GWfor the required PDN connectivity.

[ 00136] 56&5%2525F sORleF ifed 'Betneln® MVE and SIS 294% 16risaiSkeéntPcati on and
aut hori zatiQRrc[ ORL3N1 RER 2228 18t he, refier eneg popd-hetweerPDN Gat eway

[00118] With reference to FIG. 3, a single UE 370 is in
communication with a HeNB 310 over reference point LTE-Uu 375.
The HeNB 310 is in communication with a S-GW 340 over reference
point S1-U 326. The HeNB 310 is in communication with MME 330
over reference point S1-MME 324. A CSG List Srv 350 and HSS
360 are part of a HPLMN 390. Networks that are not the HPLMN
390 on which the UE may operate are a VPLMN 380. The MME 330
is in communication with the HSS 360 over reference point S6a
335. The S-GW 340 is in communication with the MME 330 over
reference point S11 345. The UE 370 is in communication with

the CSG List Srv 350 over reference point Cl1 385.

[00119] With reference to FIG. 4, a single UE 470 is in
communication with a HeNB 410 over reference point LTE-Uu 475.
The HeNB 410 is in communication with a S-GW 440 over reference
point S1-U 426. The HeNB 410 is in communication with a HeNB-
GW 420 over reference point S1-MME 422. The HeNB-GW 420 is in
communication with MME 430 over reference point S1-MME 424. A
CSG List Srv 450 and HSS 460 are part of a HPLMN 490. DNetworks
that are not the HPLMN 490 on which the UE may operate are a
VPILMN 480. The MME 430 is in communication with the HSS 460
over reference point S6a 435. The S-GW 440 is in communication

with the MME 430 over reference point S11 445. The UE 470 is



2225 and 3GPP AAA server/proxy 2220 for nobility related authentication if
needed. This reference point may al so be used to retrieve and request

st orage ovOreohidssi7y paraneters. This reference point mapcaltseoibm2ssed to
retrieve static QoS profile for a UE for non-3GPP access in case dynam c
PCC is not supported. - 24 - [00138] Gx 2235 provides transfer of (QoS)
policy and charging rules from PCRF 22%% to Policy and Chargi ng Enforcenent
Function (PCEF) in the PDN GV 2225. 39] Gxa 2283 provides transfer of

S | f t f 5 to th t ed hb 3GPP | P.
L300, o0 inoreRatales S ik, F?a%%(fz L0 850 T T A B Gt PO o

PCRF 2265 ctio48he Servi ng Gateway 2260. [00141] S9 2232 provides transfer of
(QS) policy and charging control information betmeen t he Hone PCRF 2230

and the Vi PCRE 2265 in. order to port | ocal breakout functlon
ST btner DO g obetrooa 186 nhE (LT ORAT Pt oo L8 Pr S Rds G aR £ QoS
control paleneieschfiosntire H@b@hbaﬂﬂékt[ﬂmmbéabSQIG@®m5ui&hbheo&eference

poi nt betmeen tg PDN Gat eway _2 and t (?e packet data network, Packet data
networ k may ‘H&* l%p@%ﬁf@ﬁeefﬁe ﬁa?Gpdﬂl @'SPNpF?Q%ﬁ@”ﬁﬁbQQtadB?@ et wor k

or an intracopepatod pasket sgatamnetmork, e.g. for provision of IM
services. This reference point corresponds to G and W functionalities and
supports ?ﬁ% %EPP and non-3GPP access systens. [00143] SWa 2287 connects t he
unt rust ed (1R PP T2 ARECES 82887 Wit H 19 5GP AMRSer/ePBPEXE2275 and
transport snaceesse@tl herdncCcatri eRe adlt harinzabienr apdi &harigiing=trekated
information in _a secure manner. [00144] STa 2282 connects the Trusted

Non- 3GPP [PeASEESECED &% ATt Re @@Ppmﬁﬂﬁréer98W?¥$6i§”ﬁ2?§ 8R8 transports

access autiheshibeatt®Om iralt Roki gabhons ki licby 1 par aset er s and
charging-related information in a secure manner.

[00122] When the UE connects to a HNB, it is foreseen that in
certain scenarios the UE will benefit from obtaining local
connectivity, i.e. connectivity through the IP network local to
the HNB (i.e. the (residential or enterprise) IP network in the
HNB “home” premises). An example of this scenario is when a
given application in the UE needs to print on a local printer,
or an application needs to download an updated music playlist

from a local media server.

[00123] Several architectures for Non-3GPP will now be
described with reference to FIG. 21 and FIG. 22.

[00124] With reference to FIG. 21, a HPLMN 2210 includes an
HSS 2215 communicating with a 3GPP AAA server 2220 over
reference point SWx 2222. The 3GPP AAA server 2220 is
communicating with PDN Gateway 2225 via reference point S6b
2227. The PDN Gateway 2225 is communicating with hPCRR 2230
over reference point Gx 2235. The PDN Gateway 2225 is
communicating with Operator’s IP Services 2240 over reference
point SGi 2245. hPCRR 2230 is communicating with Operator’s IP

Services 2240 over reference point Rx 2238.



- 25 - [00145] SWi 2278 connects the 3GPP AAA Proxy 2275, possibly via

i nternedi ate networks, to the 3GPP AAA Server 2220. [00146] SWn 2272 is

| ocat ed bwoOwermsSBZPP AAA Server/ Proxy 2275 and ePDG 227@Carus2013/0u08a8¢l f or
AAA signalling (transport of nobility paraneters, tunnel authentication and
aut horization data). [00147] SWh 2288 is the reference point between the
Untrusted Non-3GPP | P Access 2285 and the ePDG 2270. Traffic on this
interface for a UE-initiated tunnel has4o be forced towards ePDG This

refer ence\@gﬁ has the sanme functionality as Wi. [00148]SWI is a reference
poi nt bet he UE ‘Grid™ HECPERS 2370 drFesSdpport s"hantl iinge6v 11 Psec

tunnel s. THaeclupcr onaliHey sef-vSMY Gaed wde s 2e- i Bi Ebatad dunnel with
establishment, user data packet transm ssion within the |PSec tunnel and
tear down Y6FRFh&2PUNMET did SSERPBrECTHr F&st 2hpdat’es of*GRPsec *Puhnels duri ng

handover hetwaenchiWoolRtirsttedcnoni BERR A Rcaeeess8Spo{R0AY] Sk 2222 i s
| ocat ed bet ween 3GPP AAA Server and HSS and is used for transport of

aut hent i c&EPEN22 $RbsT riptSo8A ARG PPN cbrie SEEEnAPR| BERY dt’a. °FBb150] LI PA

wi |l be desgbi-bgdeipofit tdher 2debail with regard to the FIG. 5 and 6.
[00151]Wth reference to FIG 5, the network that is illustrated is

substantially the same as FIG 1 wth the addition of a GGSN 196 connected
to the SGE andSPON Fagerdkinetted % 1t REMEESN A arfd tA RBYe net wor k

104 that haseanyi biustdated caverage.anfa debbped Byp@ Aleud shape;s LI PA
PDN connectivity is illustrated fromthe UE 170 through the HNB 110 to the

| ocal ser WRcECTDBN VG- RasHedh Fhe 4080 NGrmariPDRredritfdcth victy29Pa- t he core

net wor k ( HINB:GM 2205  SGIN A0, 2RG: 1 5 26 11 GEANGAO6).} 444 ustrated from the
UE 170 to the PDN 198 via solid |line 105.
reference point S2b 2271. 3GPP AAA Server is in communication

with 3GPP AAA Proxy 2275 over reference point SWd 2278. hPCRF
2230 is in communication with vPCRF 2265 via reference point

2232.

[00127] Non-3GPP Networks 2279 includes Trusted Non-3GPP IP
Access 2280 and Untrusted Non-3GPP IP Access 2285.Trusted and
Untrusted Non-3GPP Access Networks are IP access networks that
use access technology whose specification is out of the scope

of 3GPP.

[00128] Trusted Non-3GPP IP Access 2280 is in communication
with 3GPP AAA Proxy 2275 over reference point STa 2282, in
communication with vPCRF 2265 over reference point Gxa 2283,

and PDN Gateway 2225 over reference point S2a 2284.

[00129] Untrusted Non-3GPP IP Access 2285 is in communication
with 3GPP AAA Proxy 2275 over reference point SWa 2287 and in

communication with ePDG 2270.

[00130] With reference to FIG. 22, the network elements in
the HPLMN 2210, VPLMN 2250 and Non-3GPP network 2279 are the
same as in FIG. 21, but the connectivity between some of the

elements is different.



[ 00152]Wth reference to FIG 6, the network that is illustrated is
substantially the sane as FIG 2 with the addition of a PGN 296 connect ed
to the S-va BRMMsa3Td a PDN 298 connected to the PGW 296 a&ad/Us2610/02083&t wor k

204 that has an illustrated coverage area defined by a cloud shape. LIPA
PDN connectivity is illustrated fromthe UE 270 through the HeNB 210 to the
| ocal service 206 via dashed |ine 208. rmal PDN connectivity via the core

network (HeBN 210, HeNB GW 220, S-GW 240 and PGW296) is illustrated from
t he UE 272 éﬁiﬂihe PDN 298 via solid line 205. %00153 ]In sone
i mpl enent &9 a (F det&tfrndswheéther” CoRas attess tF°a%Pied HNB as a

result of (therUkcbaysng knewkedgerofpin Shekapgbngstos arspeei.fbe, C osed
Subscri ber Goup (CSG. The operator/owner of an HNB creates Ilst of CSGs

and provi $T6A8E thed UR SHReCBBIT T st4? 501 1Fhat 2L hET VE Kb WHPERSERBS i t

can conneatr hecedheref®re, sarVEnyhadtdf"OVicngahl SRCIOOVRrEagentd . €. N
cellular cells not belonging to a CSG HNB) may conme across a CSGE HNB cel | .

The UE mapcdsé the! CSEn ncsrrad %‘?\t@bﬂd i%de tRhBPheFa 19 34t Lerkpt o6Ffhect i on
to such HNBeQE MOtsn&mGddfer gat hea: feshde eeptLgus eghilt thesUscbyedhe
operator and may be nodified dynamcally, usi ng Open Mobile Alliance
Devi ce Mar&genBfit G ENmIDIVY.oOURN G e St %{F@SCI’I ber ldentity Module (USIM
information to support LIPA is also foreseen. In sone inplenmentations this
informati goorgpy be r@nagedRycbhgokeNPhast hRgcpartyss [ QQk4LhRt he

fol | owi ng di scussion, unless explicitly indicated, when LI PA connectivity
i s di scus®edntt fBn| %%&festoaﬁ@’])@og%é%t}sasame@ aFBOAE9F SIFTOAcBftiect i vity as
wel | . Discouerynof types of ceopnectivity available - 27 - [00155] Wen a
UE connects to a fento cell in a CSGor to a W.AAN AP or to a cell or fento

cell in a_non-3CGPP radi o technol ogy (for exami)l e a 3GPP2 cell), hereinafter
y

referred 100 33heri catd 2 28¢ RreElfes tHe UESmayLlAbe Khow WHetker coher ekl |
provi des |hRAegRDECT | Middh Qr pwhgtberrthg ccelbnoBbyp Provides st enpg e
connectivity to a renote | P anchoring point (e.g. a GGSN or PDN GY in the
core netwsrk. the0oiB6]Fysiveal F¥s>a deci sion of whether to provide
connectivity for one or nore of the PDNs the UE requests is nmade by the
operator aggkf3a ownesy ofx-the G5G£8!ne [&%@Eh%etxk??tkysreerla‘%reda%hb?@i' ons
in the UE desife to connect using LIPA connectivity, the user and t

appl i cati g mebdltoy beurnwite beftveRe avaf | abid iang dhesdeN coherey |2v32cSy. I n
sone inplenentations |egacy UEs, that is UEs that are prerelease 9 nay al so
meke use gfoidsPA comnesidvihy. ;0015811 0, some erbodi wENi S +Lhe.CSG cel |
provi des to thé UEs by broadcasting over a radio channel a Supported
Connect i vineyaggpent nek tomsnofeot 1 nhethet2d0 PAJICcBRAReC i 4445 I avaisable. In
sone | npl exentat| ons &he.d 1%%9189' Jm?% %V'ﬁeﬁoﬂl %Wlﬁnd ndj %ad%leo@hé’f whet her
LI PA is supported of not. In sone e ment s e femo cell provides a
"LI PA suppertvedy Ehdicats ¢ wonheat viad ue nomdiceat pagtes iiipociledvrabite a val ue
| ndi catin r me enbodi nents, the fento cell provides a
"LI PA sup(r%])rorqt[a?%e cgaot%?]oer?télr{]} 9when LIPA is supported When the UE is
connect i n% to the fento cel | the UE detects the Supported Connectivity Type
i ndi cat i on0@4¥®] deci sies,2AFaséd dafimed Vel tweeof MMRea SUpHT t28€d SCoanect i vity
Type, whet i t,.or future PDN connections using LIPA
or not. The%aﬁhgéﬁﬁéﬁ ﬁ%%t %Gt%ﬁg£$%%’[&oo cell and di scovering whether LIPA
connectivity is supported may occur during events such as, but not |limted
to: initi 4007 ach $@ t322 neswonk byfetmddEpohandovereaf FDhle GBEefapm nmacr o

cell to f%@&% gg&'éGﬁﬁ“ﬁiA server/proxy 2220 for mobility related
authentication if needed. This reference point may also be used
to retrieve and request storage of mobility parameters. This
reference point may also be used to retrieve static QoS profile
for a UE for non-3GPP access in case dynamic PCC is not

supported.



- 28 - mobility of the UE frommacro cell to fento cell; handover of the UE
froma 3GPP macro cell or 3GPP fento cell to a non-3GPP access; and
handover wb 20h1@08k#E0f r om a non- 3GPP access to a 3GPP f entPoTaske11/034388 UE
connecting to the fento cell and di scovering whether SIPTO connectivity is
supported may occur during events such as, but not limted to: initial
attach to the network by the UE, handover of the UE frommacro cell to
femo cell or fromfento cell to macrocell; idle nobility of the UE from
femo cell (E,lg; iacro cell; handover of the UE froma 3GPP macro cell or 3GPP
fento cel 04138 nont8EF aece¥idehamatvartoP ft HECBE ¥4orfiva 2R6n- 3GPP access
to a 3CGPPJmeet@ngeth1ar frem oceel b23d GlRNkBysene enbedingents, the cell
provides to the UEs over a radio channel an indication of the type of
connect i viffyCaGartabl Bnatiche (BeFF) 1h 6nElenbBdifehts the cell provides a
simpl e indication of whether one or nore of: LIPA connectivity; SIPTO
connecti vi[0g139pd reg®d @ 0NReeliNEs Vs r A& SUPRONOES) JHALEO] I n some

i npl enentations, the cell provides the indication using multiple fields or
bits, onefdPrBathoR yp@ b E&nAétti WA thre daCRteF YHemTHdilCattRgSwhet her

t he speci fixgot ype of connectivity is supported, for exanple LIPA
connectivity, SIPTO connectivity, and/or renpbte connectivity. In sone

i npl enentations, the cell provides the indication using multiple separate

i ndi cat i oh@0148he f oFxeactP2 ypevore s onfechion ey é%‘b%brﬁcgd.cyl n some

enbodi mentis.rot-hge i Hdi €l errer 2bpdi catdiRns MY nhecinglidedoni th a "not
supported” val ue when the type of connectivity is not supported. In sone
enbodi ments, the indication or indications nay be omtted when the type of

connect i vil09141 notSSuror PEQViPRRNTIHENE S ¢8ARLAIG NG 67Fhe cel |, the
UE det ect shihei Sypport.ed Gonpesbt vt oddRen Rdicathon@nd deci deg, chased on
t he val ue of the Supported Connectivity Type, whether to establish the
current oripdtafer TAhmedt PEAST uls? N HPIPA éPCabtbreakpd fupgbiei] An
exanpl e ofr.t he;aboyer descrinBed enbodi sreniss aBY rhe. based ;o the idesyof
provi ding a Supported Connectivity Type information elenent to the UE

cont ai ni ngYoaB16f QehecTHIIBWPARGLCBE S| Tiglte thed HEEYBr29Y0bit i ndi cati ng

ei ther "LIPA connectivity supported” or "LIPA connectivity not supported”;
mul tiple ijpghapqt or ss@f Bigss sisndhcatd Ag.cnded BAi genpectdad tneswepRorted” or
"LI PA connectivity not supported”; "SIPTO connectivity supported” or "SIPTO
connect i viceyenay suppcattedhe rrekdt daonmedtPyit yPatpordeéd” neEvworenot e
connect i vigty pot;supparted” k00162141508 epbodi pent 5. a1 isndication
simlar to that described in the above enbodi nents i s provided at the

net wor ki ngeltapek ¢f orn eldimgl erehet NADdEed] dirha GERARY T HJTRAN -0fOE- UTRAN, or
| P layer far _non: r - i i ng: i I 1ing)
to the UE 66 ahen the CE I mrEral 'y ariachee to The ol br ahen the CF
perforns &i haddovefungicheldshies ard upmpoestsabhi skl asohneot BGPRy after

i dl e nobi IaiCE}éSEoS%Q@e&Se_I | (e.g. upon performng a Tracking Area Update in
EUTRAN or Location Area Update in GERAN UTRAN). [00163] An exanpl e of such
an inplenentation is based on the idea of providing a Supported

Connect i vil0914B}pe i $iforawdt’i ennekenentha drithresteEdi RonaitBAt tIacAchAesept

nmessage i th, GERAN d.E: RAN; j r i R% F‘%’r p ssage
in E- UTRA%F%?nQé%outl ng ré%ﬂuﬁgé%% rresoéggggai%- % I‘S%%tgl %ggg%\%fi vat e
PDP Cont extutAeceptat inGERANNOTRAN; 1¢m endActicvat egPBF Cowt extfoRepecen i n
GERAN UTRAN; _and in tivate Default EPS Bearer Context Request nessage
in E- UTRAN nggﬁé}?e %(é:{\c%rrﬁré of such inplenentation is based on providing a
Supported Connectivity type information elenent (IE) to the UE in I KEv2

si gnal | i n¢00#3 agesSTms et 83y cohee UBs witten Testsabli Shingeioieéticesty2280 WAN
“‘th an E%Sk%eghga%§ﬁ$égﬁi%eg@égzggg%FQBQ%-aﬁder£Q§§OQ%?%Bk%sgf such

i npl enentation I'S based on non- ccess speci f7C et worki ng | ayer
nmessages, augheekanpteon,- B8@horization, mobility parameters and

charging-related information in a secure manner.



in 3GPP2 cells, or in Dual-Stack Mbile IPv6 (DSM Pv6) when the UE is
establ i shing connectivity over a WLAN cell or another non-3GPP cell.

[ 00164] | rweaena/@sivodi nent s, the Supported Connectivity PgpaSkerfioeesasi on

el ement contains one of the followng: a single bit indicating either "LIPA
connectivity supported” or "LIPA connectivity not supported”; nmultiple bits
i ndi cating each: "LIPA connectivity su o[ted" or "LIPA connectivity not
supported”; "SIPTO connectivity supported” or SIPTO connectivity not
supported”; note connectivity supported” or "renote connect|V|ty not
supported[00?%ﬁ165]%W%é%ﬁ%HCPBPeEE% ?meéﬁﬂﬁééﬁAeaﬁ?%%éﬁ% S UBPSPSPHEscri bed
w th refereacentorfd & a3 netherne} hed inwaceesranstep,23-2k20f. receiving an
i ndi cation of a type of connectivity available in a tel ecomruni cation cel
In sone eﬁggg#ﬂents the indication of the type of connectivity avail abl e |s
one or | ocAf™ | %ﬁ?@rﬁétlBF%?%QxﬂeﬁﬁﬁﬁéséGfﬁlﬁﬁé REFVREECEFIOFY y;

sel ected l2r2t7%r pel Pret aoolo bhaf fkcuold |ead aeal BTG acor rrg;eqttlr@hworar@fremte
connectivit [00166]As shown in FIG 24, in sone enb ments receiving an
i ndi cati of© étYyE%F%ﬁe§9§ﬁmeEPPO?%ya%ﬁhﬁqtéB?ElPﬂ 21 AEdoFtEareati on cel |
step 24-2 dssaperfornmed in response to the UE requesting a type of
connectivity available in a tel ecommunication cell in step 24-1. [00167] A
met hod for _use_ in an nobility managenent entity is described with reference

to FIG 26001} et HiHy 39fforvesha Sty 2621 Pof Nhriovi sy tar PREFEREFON of a

type of ceppeetb¥i ty Avaidsabbesi ana {18l ecornunihgat +o0r el lon kH1§0nE
enbodi nents the indication of the t% pe of connectivity available is one or

nore of : GE&FIRA ekMetd pFotoeblabeeesd (@l PAP EdnPrcitqiAsdy tovardy -

sel ect ed @@b@rH@Bl@rﬁgﬁgyénc%ragihg 1044 lord SGREPEFQ) ccMacti vikyjnand renmote
connectivity. [00168] Exanpl es of procedures for initial attach for

GERAN UTRAN and EUTRAN systens and non-3GPP systens utilizing the above
descri bed [R8di nent® arle pr sefaEaN ¢ FUtthEetHeeai Fhoelfow IEXBAPERPC

Enbodi ”Ent2927605n&58%')\!%d£@|}1ah9@%§§] Jherd@ld ewhng1is A exarkendt ;

conbi ned GPRS/ | M5 ach procedure utilizing enbodi nrents descri bed above
Wi th referénélut bnfFlales Ph-andtyBrestiapyalhgaetapel pareitouligelrydpefevant to

the 50'Ut'%%%ege§féﬁ£H¥%§¥$%V%1%B§nd€§§rﬂﬂ§®% %Gngéiagﬁd.t§%%p%owﬁ Lhe network
attach procedure that are not particularly affected by the solutions

descri bed ther érnnahda s Upeees tk hownt prtocediaies ofi TPSeottupaedéséribed in

detail. handover between two untrusted non-3GPP IP accesses.

[00149] SWx 2222 1is located between 3GPP AAA Server and HSS
and is used for transport of authentication, subscription and

PDN connection related data.

[00150] LIPA will be described in further detail with regard
to the FIGs. 5 and 6.

[00151] With reference to FIG. 5, the network that is
illustrated is substantially the same as FIG. 1 with the
addition of a GGSN 196 connected to the SGSN 140 and a PDN 198
connected to the GGSN 196 and a home network 104 that has an
illustrated coverage area defined by a cloud shape. LIPA PDN
connectivity is illustrated from the UE 170 through the HNB 110
to the local service 106 via dashed line 108. Normal PDN
connectivity via the core network (HNB GW 120, SGSN 140 and



[00170]In signal flow 7-1, in A/Gb node, the MSinitiates the attach
procedure by the transm ssion of an Attach Request (IMSI or P-TMSI and old
RAI, M5 Rsi0i2011A8638s Capability, M5 Network Capability, PCKEN201A0e@eh Type,
DRX Parameters, old P-TMSI Signature, additional P-TMSI) nessage to the
SGSN. [00171]In signal flow 7-7, if the SGSN nunber has changed since the
GPRS detach, or if it is the very first attach, or if the Automatic Device
Det ection (ADD) function is supported d the I MEI SV has changed, or if the

M5 provid n |, or, the M5 proyides an_ol - TMVSI / RA| i.ch doesn't
point to gﬁ?ﬁl ﬁég/gojrﬁ ejftluisrrrr?ﬁgd | tt}}?erlf%t I’dllgESE%l\Fl?%éoDr“m 9§h?§l|@|LR.
[00172] I n spilgnalifit oo~ 7f, the HLR sends Insert Subscriber Data (I MsSl,
Subscription Data, CSG subscription data for the PLMN) to the new SGSN. |f

the 56d i ce iS.used between an_ 54- SGSN and HSS the nessage "l nsert
Subscri be%@r’f(zi" isﬁjr%t re-t%§§n-ceu5%dmsqns o4 PRE"SUbSEAptPon Data is
[sent b}/ ESSlht@)tkﬁEediTEﬁssa%ﬂ)sldeahell.jDCta{eih@IﬁmAClﬁs ffsdsgrmlmfﬂmm%-?h).

00173] The subscription data contains e type_ o connect i vi

Suppor t ed FoR CERB V2 (600 PAEI AOSTGHAC fcow9: 8-CF 7 he CPRSZ At &b r equest
i's accept edrbyctbe hetwmy kcwanoATIACH ACEPheaRS8RJB04 S 1s@Nthak0ahhe UE. The
SGSN sends _an Attach Accept nessage to the Ms. £00175 The network_includes
a Suppor t éd 'e5hRBETT Vit TRPFe or Fat Aot UG £Yaft SEATPE i c5&FEefPY in

order to idgheatevihe typea10kteapsgction the( 02701 BASIPTO: etrr)
supported by the current. CSG cell. The SGSN i ncludes the CSG Applicability
| ndi cat i orf 5% PhERE ntfi Gt iS6RYLFR fhe 86 s@cdadchihectifi t YoFfpe BVt he

Suppor t ed JGeRBeEt Vi § WikyRee 0brBokdhwanpl conr! Y100 ddhe eur nent €S&ycel | or
to the current CSG ID. [00176] The network inforns the UE of the t%/ e of

connect i viyy S6PpBFY et 9)f itchélipstsatdtd darngheoVa €8G telthe FRNofder to

i ndi cate the typegof;connectivity (e.g. LIPA SIPTO etc.) supported by the
current CSG cell. The network includes an indication of whether the type of
connecti vi sl]Jpported applies onlg/ to the current CSG cell or to the
current c@ﬁﬁ. [ 007 AF 4MOECERREI NS off FBnAERT VISP $tiSpBrEett nay be

has access to a given HNB as a result of the UE having
knowledge of its belonging to a specific Closed Subscriber
Group (CSG). The operator/owner of an HNB creates list of CSGs
and provisions the UEs with CSG lists so that the UE knows
which HNBs it can connect to. Therefore, a UE that is moving
in macro-coverage (i.e. in cellular cells not belonging to a
CSG/HNB) may come across a CSG/HNB cell. The UE may use the CSG
information to decide whether to attempt connection to such HNB
or not. CSG information may be configured in the UE by the
operator and may be modified dynamically, e.g. using Open
Mobile Alliance Device Management (OMA-DM). Universal
Subscriber Identity Module (USIM) information to support LIPA
is also foreseen. 1In some implementations this information may

be managed by the HeNB hosting party.

[00154] In the following discussion, unless explicitly
indicated, when LIPA connectivity is discussed, the issues and

concepts apply also to SIPTO connectivity as well.

Discovery of types of connectivity available




provided to the upper layers. [00178] Wen the UEis in a CSG cell and

recei ves an ATTACH ACCEPT nessage, and the network infornms the UE about the
support ovOogpaaisfi’e features, such the types of connect iPgirtus2auappisss ed, the
types of connectivity supported nay be provided to the upper |ayers. - 33
- network to the Ms to indicate that the corresponding attach request has
been accepted. The nessage may be used 2i7n_a direction fromthe network to
the UE. Table 1: ATTACH ACCEPT nessage content |El Information El enent
Type/ Ref er[g&&%] Sup&)}(l)rted Connectivity Type Connecti Vi tay Type CSG 1D

en a UE connects to & femto cell in CSG or to a
WLAN AP or to a cell or femto cell in a non-3GPP radio
technology (for example a 3GPP2 cell), hereinafter referred to
generically as a cell, the UE may not know whether the cell
provides LIPA connectivity or whether the cell only provides
remote connectivity to a remote IP anchoring point (e.g. a GGSN

or PDN GW) in the core network.

[00156] Typically, a decision of whether to provide
connectivity for one or more of the PDNs the UE requests is

made by the operator and/or owner of the CSG cell.

[00157] If the user or applications in the UE desire to
connect using LIPA connectivity, the user and the applications
need to be aware of the availability of such connectivity. 1In
some implementations legacy UEs, that is UEs that are pre-

release 9 may also make use of LIPA connectivity.

[00158] In some embodiments, the CSG cell provides to the UEs
by broadcasting over a radio channel a Supported Connectivity
Type indication of whether LIPA connectivity is available. 1In
some implementations the femto cell provides a simple
indication of whether LIPA is supported or not. In some
embodiments, the femto cell provides a “LIPA supported”
indication with a value indicating “supported” and a wvalue
indicating “not supported”. In some embodiments, the femto
cell provides a “LIPA supported” indication only when LIPA is
supported. When the UE is connecting to the femto cell the UE
detects the Supported Connectivity Type indication and decides,
based on the value of the Supported Connectivity Type, whether
to establish the present or future PDN connections using LIPA
or not. The UE connecting to the femto cell and discovering
whether LIPA connectivity is supported may occur during events
such as, but not limited to: initial attach to the network by

the UE; handover of the UE from macro cell to femto cell; idle



Supported Connectivity Type [00180] The network may include this IEif the
UE is attaching to a CSG cell, in order to indicate the type of

connect i WOyosgspirnt ed by the current CSG cell. CSG | D PO0ABL)1TIoe083%t Wor k
may include this IEif the UEis attaching to a CSG cell and if the network
i ncl udes the Supported Connectivity Type. If the network includes an
indication that the CSG ID is included t8h| s indicates that the Supported
Connectivity Type applies to any CSG Cé® with the same value of CSG ID. If

t he network c ude di_cation that th 0 cluded, this

| ndi cat 60 TERACE Hed o Eed SEBNRRTT AT BypbSabgl 12, oMY 355t haE cur r ent
CSG cel | . t[h@OﬂJBZ]f)_%’m@(&iHﬂPGm@f:rbheeBDrtherBtGﬂPPOffeﬁlh@ &arneet IaVInbM Tglp]e in the
"Type/ Ref er ence" l.d is that described in Table 8 bel ow

00553 1t ey oBs POLSTBIBES EonThgule 1HE Sol BECTaH MiTeEFoRcon 1FRP SGoN
to give prieaitibt yelpwam@ LﬁGAbB@%tpﬂig BUTRAN capabl e« UEssndard se6oh- {05 non
E- UTRAN capabl e | e Enbodi nents for E-UTRAN PDN GW sel ecti on
function Ppé‘ﬁf@ﬁfl ﬁl%%%OéWt?G&l?ﬁem st & BB ERPSBR BT O FURCEPoRivaltdcat es

a PDN GV tshah pepvbEleshidihe iRbhNeaoppectiity teradEPR agresstwbik SORE
enbodi nents, the PDN GW sel ection function uses_subscriber information

provi ded Byt HE homSiigs & baF YBr Ve (USSP &R poesivity &dditt Ponal
criteria. 4:00185hThecPDN subserbption; contexbsipioyidsed Hy vkhe - HSS my

femto cell to macro cell; handover of the UE from a 3GPP macro
cell or 3GPP femto cell to a non-3GPP access; handover of the

UE from a non—-3GPP access to a 3GPP macro cell or femto cell.

[00159] In some embodiments, the cell provides to the UEs

over a radio channel an indication of the type of connectivity
available in the cell. 1In some embodiments the cell provides a
simple indication of whether one or more of: LIPA connectivity;

SIPTO connectivity and remote connectivity, are supported.

[00160] In some implementations, the cell provides the
indication using multiple fields or bits, one for each type of
connectivity, each of them indicating whether the specific type
of connectivity is supported, for example LIPA connectivity,
SIPTO connectivity, and/or remote connectivity. In some
implementations, the cell provides the indication using
multiple separate indications, one for each type of
connectivity supported. In some embodiments, the indication or
indications may be included with a “not supported” wvalue when
the type of connectivity is not supported. In some embodiments,
the indication or indications may be omitted when the type of
connectivity is not supported. When the UE is connecting to
the cell, the UE detects the Supported Connectivity Type
indication and decides, based on the value of the Supported
Connectivity Type, whether to establish the current or future

PDN connections using LIPA or not.



contain one or nore of: a) the identity of a PDN GW and an APN (PDN
subscription contexts with subscri bed PDN GV address are not used when
there i s wotzerigpses7’ati on with pre Rel-8 2E 3G SGSN); b) @oTARRD1A02083$
indication for this APN whether the allocation of a PDN GNfromthe visited
PLMN is all owed or whether a PDN GWfromthe honme PLMN nmay be all ocat ed.
Optionally an identity of a PDN GV may Je contained for handover wth

non- 3GPP accesses; c) an APN and an indi'cation for this APN of the CSG
Connectlwb(i1 TE{pe allowed for the UE; and d) the identity of a PDN GW and
an APN andO818U ndi it i 3P PRi SPAPNPI tdﬁé%aﬁﬁ%c%wwewﬁemam%d f or

the UE Theseadbsath®n d@y oe0RkaT NdZef & RRGoLEHDEEn LG kD vi mdbeating for
whi ch each specific type of connectivity applies. [00186]In sone
embodi nent.$LorRatHES SHEEN N HPC AR sURMAEH 3P 18AeORF TordSPBRISaBERY i ption

contexts isS sandetavhdi contrext Hor the Mdeid0Q18it frthen Usnpeevidesy t he
Requested Connectivity Type indication, a nobility managenment entity (MVE)

my use SWCRPPREPEAtON HRd CRBNESE VD bfottha BRPF el /CIBEePleand the |i st

- 35 - of ;G86:LPsrobtaimed finam-thendiSSsuhserhptton, contepbot-ocgel gct the
PDN GN E-UTRAN Initial Attach [001838] A UE I’e%l sters with a network to

recei ve servitéeSORPattiredui retr egpPreietd on."STRILS ‘F‘é@fﬂ%cttrléftlltdn may al so be

referred 1028 -petmosk -aitaehpBphe cF0Fi UESkhatppave.an alwayszon | P
connectivity, this IP connectivity is enabled by establishing a default

Evol ved p&@REECEystem (EPS)Fthear ef UifMalg sernerki attachiestPrrRaresd” appl i ed
to the default EPS bearer nay be predefined in the PDN GNand activated in

the attachpgiziby the SN QALESeLArs The inetwatkoat{ achnent ;pragedure may
trigger one or nultiple Dedicated Bearer Establishnment procedures to

est abl i sh gédireheed EPDheROER( STPP SNt LISEPT DY+ 99§ athd et wor k

at t achment, pLAcedyy € 5 fde ( lé'ér”@ééarﬁ%?é'eé{e aisl Peaddr esssralhocatken. or
Terminals utilising only Internet Engineering Task Force (I ETF) based

mechani sn&VBRANP addrRessvalrl deat iorr HRE &lcs6ssapport edKEV206189 Al Hed wor k
attach progceddrepyg!l; Wl%g@'e%ra?&%éﬂﬂ teh J e%ﬁéﬁ“@?e b k Fhﬁlﬁg%a”d 8B.

Steps that are particu rel evant to the so uti ons descri bed ove are
descri bed altﬁaélét%al to iSteeGSEléfr Pheviet vidrk Uat pachoprocedie@dorar Bee not

par ticul arly @EE?Ct&g %eg%‘rélt%BgE%ﬂﬁﬂgb;% Rt F?@ggg%ﬁéé} and i\_ébbﬂ’ known

procedures w I'T not 001 I n si gnal ow 8-1, the
UE initiattes thheCW@l ath Ppr epedurer byrntiny tor Ansmksnd oisea dridacceNodeB, of a

nmessage (%T%A@ g%{llglﬁqglggg S$Sa89€ E%%Aﬁ?%ﬁ&?) i ncl udes t he Requested
ype I er info

Connectivity n sone e od| ments ot rmation such as, but
not limted to: IMSI or old GUTI; last visited TAl (if available); UE Core
Net wor k C&Qﬂb’lﬁ&]i ty; AUR:Spedief PE BRY par dmetlems nt PDNITyipe baRedt goothe

Conf i gurat&'s g?}\g]g&?ldlgé;pge 88@%&9% Lre%@ﬁt&%gy’\j‘i%ge ﬁscft %QJ ReqUGSt

Type; KSI Asi VE; ence nu It ona

P- TMBI si ghAatane. tThehdUBH Aeol: udesAttchR@qw@mtedeébml@@m ooty Type

| ndi cat i on, ‘H%ﬁ?u&'ﬁmgadqadf %S%T%%k' q?%rcktl g' Rdé{a@o %elg%@‘ﬁggfi

connectivity requested for the PDP' cont ext , c.r)1
E-UTRAN; in a Routing Area Update message in GERAN/UTRAN; in a
Activate PDP Context Accept in GERAN/UTRAN; in a Activate PDP
Context Reject in GERAN/UTRAN; and in a Activate Default EPS
Bearer Context Request message in E-UTRAN. Another example of
such implementation is based on providing a Supported
Connectivity type information element (IE) to the UE in IKEv2
signalling messages used by the UE when establishing
connectivity for WLAN with an Evolved Packet Data Gateway
(ePDG) . A further example of such implementation is based on

non-3GPP access specific networking layer messages, for example



[ 00191] An exanpl e of an ATTACH REQUEST nmessage will now be described with
reference to Table 2. This nessage is sent by the UE to the network in
order to wenrbavesszn attach procedure. This nessage nay PeTOSe /020838
direction fromthe UE to the network. Table 2: ATTACH REQUEST nessage
content I El Information El enent Type/ Reference Requested Connectivity Type
Connectivity Type Requested Connectivity Type [00192] This | E nay be
included in the nessage if the UE reque?’ ts a specific type of CSG

connectivity PA) for. @ 3 npl

content s df HEPELARbET iy TR T Ao Ney el Rol br i A oF BT < ihat
descri bed uEnitabkeal8l eliow. cp0d9d] ReferavieigaORCEN agelln dro akb&ser8A and 8B,
in signal flow 8- 11 t he HSS acknow edges the Update Locati on nessage by
sendi ng af®OPBATE TCCATI ON ACK nessage to the new MVE. The UPDATE LOCATI ON
ACK nessage may include information such as, but not limted to I MSI and

Subscri pt i[o0Medqt a. 1M SorEe cepbadinsend S dHee sSprEt@@t@mmum@gnwp@s CSG
SUbscrlptlogormatlon element contains one of the following: a single bit
indicating either “LIPA connectivity supported” or “LIPA
connectivity not supported”; multiple bits indicating each:
“LIPA connectivity supported” or “LIPA connectivity not
supported”; “SIPTO connectivity supported” or “SIPTO
connectivity not supported”; “remote connectivity supported” or

“remote connectivity not supported”.

[00165] A method for use in an user equipment (UE) is
described with reference to FIG. 23. The method involves a step
23-1 of receiving an indication of a type of connectivity
available in a telecommunication cell. In some embodiments the
indication of the type of connectivity available is one or more
of: local internet protocol access (LIPA) connectivity;
selected internet protocol traffic offload (SIPTO)

connectivity; and remote connectivity.

[00166] As shown in FIG. 24, in some embodiments receiving an
indication of a type of connectivity available in a
telecommunication cell step 24-2 is performed in response to
the UE requesting a type of connectivity available in a

telecommunication cell in step 24-1.

[00167] A method for use in an mobility management entity is
described with reference to FIG. 26. The method involves a step
26-1 of providing an indication of a type of connectivity
available in a telecommunication cell. In some embodiments the
indication of the type of connectivity available is one or more

of: local internet protocol access (LIPA) connectivity;



- 37 - information. In sone enbodi nents, the Subscription data contains the
type of CSG connectivity supported for the UE. [00195]In signal flow 8-12,
for RequewO 20ypssindi cating "lnitial request”, if the UEBCHaS201mo2083s ovi de
an APN, the MVE nmay use the PDN GW corresponding to the default APN for
default bearer activation. If the UE provides an APN, this APN may be

enpl oyed for default bearer activatio__n.3 [00196] I f the Request Type
indicates "Initial request” and the selected PDN subscription context

contains no P identity the n sel S P as descri bed above
't he. PDRCS BET et o TUREE RO L SCPP i 2Leas s etiBh. 1 the PDN
subscri pt icofineont exty conidirasocae dyswama caldiy val | ocated PDN GWidentity and
t he Request Type does not indicate "Handover" the MME nay sel ect a new PDN
GW as descti aboye. [00197] The MME val i dates the UE request considering
ol 50t o TEIEL, oa KGOS Vit § Ty pe i e 096 b DIt A0Me T68G cel T the LE
i s connecteegatpuTHANe MVE HIERENNTE NeSeietrdiehohhechy pey OfentonRect b vhd y
requested by the UE is authorized for the requested APN and the CSG ID
baaed. on WPk Seit ST an G PO SISt At P Gdea. 1 OOIOBEA HBEROY 1 or
requesti ngpecanwval i dating the request will now be described with reference
to FIG 25. Afirst step 25-1 involves receiving a request froma second

node in t net wo for a.type._o ectivity. A second step 25-2 invol ves

val i dati n}}’g‘ 1EOEdPind ) S, ﬁz&?}lﬁt{%ﬁt_«t and information stored in the

first node regarding the second node. [00199]If the MVE decides that the

type of c@oonsd]i vi t yha eguastvedgbystde ddanips enot acceptiakice GPREREIMVE can

reject th ttach request including an appropriate error cause. The MVE

| ncl udes EHESlpBEY Tat Cortedt FuTEy IAsa TE6 Pndf St T he Ly be b CSa

connect i vireffesuppeort € k1GEhe 7MVEnd Ntk udespan thadi eaé i@nrticu38riyof whet her

t he requestgd connectivi tsy t% e i s_not able for the %urrent APN or
Reakp

for whioh JABRESPE TS st St LS S RE e A RAICLET on whot her

t he requestkediconpestd Wi theypetwsSrnaitacteptrabkeuts @aldt the eetls in the
same CSG [00200]1f_the MVE decides that the tﬁggﬁof connect,ivit% r equest ed

by the UEMPSTnGHIAtteftdt et RE ME Tar 'séléc R pAbTE FYPEDf

connect i ViHayef @hotrheptdedirehei curientbcARNsantdbéhei € watent .CSG | D.
[ 00201] The MVE may use the Connectivity Type indication (set

[00170] In signal flow 7-1, in A/Gb mode, the MS initiates
the attach procedure by the transmission of an Attach Request
(IMSTI or P-TMSI and old RAI, MS Radio Access Capability, MS
Network Capability, CKSN, Attach Type, DRX Parameters, old
P-TMSI Signature, additional P-TMSI) message to the SGSN.

[00171] In signal flow 7-7, if the SGSN number has changed
since the GPRS detach, or if it is the very first attach, or if
the Automatic Device Detection (ADD) function is supported and
the IMEISV has changed, or if the MS provides an IMSI or the MS
provides an old P-TMSI/RAI which doesn't point to a valid
context in the SGSN, then the SGSN informs the HLR.

[00172] In signal flow 7-7f, the HLR sends Insert Subscriber
Data (IMSI, Subscription Data, CSG subscription data for the
PLMN) to the new SGSN. If the S6d interface is used between an

S4-SGSN and HSS the message "Insert Subscriber Data”™ is not



to either the Requested Connectivity Type indication or the selected type
of connectivity) to derive the PDN GW address when a CSG Cell is used. The
MVE may swbDeot1/ashayoPDN GW as descri bed above. [00202] TheCiNS20mokesdes t he
Connectivity Type (set to either the Requested Connectivity Type indication
or the selected type of connectivity) when using a CSG cell in order to
indicate the type of connectivity rqu%%t ed for the PDN Connecti on.

[ 00203] The new MVE sel ects a Serving (S-GW. Then it sends a nessage e.g
a CREATE SES t o th el ected S-GW_ _The sage

i ncl udes & CoOﬁlﬂ%RE%J %}leTgfdg S%HPPnons GedBodfNert% fray llnngﬁﬁde

i nformati arssuel asqdatitLoret ibhnited t0ignlaVBiEloWBr-SDN;. MVE TEI D for control
pl ane; PDN GW address; PDN Address APN, RAT type; Default EPS Bearer QS;
PDN Type; VBR; EPS Bear er |lden ot oco|. Confi gur ation q)tl ons;
Handover I[ﬁgﬁ ti ont PVEFGEREPEYO" Uiaei?a}/ C@@&faﬁBﬁ AT or it i%n C(S% M5 Info

Change RepemnhkngisuppaidpdottteaatbonthSealrcti on Mode; Chargi ng
Characteristics; Trace Reference; Trace Type; Trigger Id; OMC Identity;

Maxi mum AP trlctlon ess Bearer Flag and the Protocol Type
Vexi mum ARbARTLG' oL O el Address Bearer ELagi and, Lhe, Brot ocol 1Y
using a CSGc@@kbdl@yOﬁdﬁrnett@foh:ndl gatertive tA;‘CpEP@fm@@iH’g&CtllsVIsttl’ eguest ed
for the PDN connectlo%%] 9. LI PA, _SIPTO_ etc, 00205 Referrl ng once
again to Fi'&sUPgaAl&nd® SeRAS; @ﬂaﬁxtﬁ“?%%cfﬁt PReSasEt &W'Ereates a new
entry in its EPS Bearer table and sends a nessage, e.g a CREATE SESSI ON
REQUEST mgesEgg, t oridiendENr@Mhptidead ed tiyppbhecEDNGWaddressTypeeirved in
the previous step. The nessage includes the Connectivity Type and in sone

embodi ment$endy ict udiRforfati on° stich ras? BEFeﬁo?OHr}ﬂjtcé‘&et 6ie | MBI ;

MBI SDN;  ARNpeSerVimghWiAddress . forrtire useropl ane;) SapHdg W JELRR of the
user plane; Serving GNTEID of the control pI an RAT type; Def ault EPS
Bear er Q0§UKI59RItT§/%% cPEN AdGr eSSl Srbstdsshéde ?)?\EA@\;@F% EPS 1BEHr er

| dentity; tRueteeebn Confirguratiien: Qpid ons:Hlasdovered nehirGRldeer t VErfelent i ty;
User Location_ Information (ECG% M5 I nfo ChangeFReportl ng supgort
S

i ndi cati oR* SBPettPRNF MUECTPEREF§Y higY ChdiCacPér PSth c2PPRa 8 1Refer Bt e;

Trace TypeurFehggesc|110Me kdenhs tyyr- M gty APN Restriction; and Dual
Address Bearer Flag. [00206]In signal flow 8-15, the P-GNcreates a new

entry in its EPS bearer context table and generates Charging |d.
[ 00207] Thé‘t’(ﬁfﬁq low returifs s rifessagene. g'<a U%REAT@%E@EQWfRESPWSE message,

to the ServinRgcONidhesupesage kacirkdes tihe -Sekest &d Qonneets vity, Type and
in some enbodi nents may include information such as, but not limted to:

PDN GV Ad@réss Eorlificaiserngl siee PDONCONCTELDIBY {hed usdFPpl SRETOPDN GW

TEID of t@%ccongﬁgéopééw%y RPN IypesnPNAddr essin ERR Beanen nkdgatsty, EPS
Bearer QoS; Protocol Conf |%urat| on Options; Charging |d; Prohibit Payl oad

Conpr essi 6#; LAPRCRes® it MG theauste WSY Mo CORARYR. ReporetiPRg A6 on

(Start) (i tlQ@sPQ'u\h cﬂ@c%' des tont eeat e YE s Locatd an,d.nber pBEi of, during
t he session and Al

[00177] In a UE the types of connectivity supported may be
provided to the upper layers.

[00178] When the UE is in a CSG cell and receives an ATTACH
ACCEPT message, and the network informs the UE about the
support of specific features, such the types of connectivity
supported, the types of connectivity supported may be provided
to the upper layers.

[00179] An example of an ATTACH ACCEPT message will now be

described with reference to Table 1. The message is sent by the



- 40 - [00208] The PDN GWreturns an indication of the Selected Connectivity
Type in order to indicate the type of connectivity (e.g. LIPA SIPTO etc.)
sel ect ed wonotimssizar r ent PDN connection. [00209] 1 n si gn&CTfuseer182@88 t he
Serving GWreturns a nessage e.g. a CREATE SESSI ON RESPONSE nessage, to the
new MVE. The nessage includes the Selected Connectivity Type and in sone
enbodi nents may include information su @ as, but not limted to: PDN Type;
PDN Address; Serving GWaddress for User Pl ane; Serving GNTEID for User

Pl ane; Servin TEI.D for control pl ane; S Bearer ldentity; S Bearer
5. PN G i o5 es Y FEI BEUCEHEE Dot T8/ 88 TP GRE eyt CPM P- based
S5/ S8) at richeePDNh&WISHer alccupteak ThHaffdssagBr abocied Conf iigusati on Opti ons;
Charging 1d; Prohibit Payl oad Conpression; APN Restriction; Cause; M Info
Change RefOrEFRGSACETBh 16 AFETOT Arich ABKE ARBR. [ 00210] I n si gnal f1ow 8- 17,
the new MVE sends a nessage, e.g an ATTACH ACCEPT nessage, to the eNodeB
The nmessage i ncludes ongalgre AprarTafHt A ESUpporsked Contpectivity Type;

Sel ected Connectivity Type; APN Applicability; and CSG Applicability and in
sonme enbodi nents may include information sugh as, but not limted to: APN,
GUTI; PDN Type; PDN Adgfés|sn fqatatipatEleppat ES@éE?%/IReFEﬁJéEFﬂqety; Sessi on
Managenent Request; Protociol Configuration Qptions— KSHAsnE] NAS sequence
nunber; NAS-MAC, | M Vaicesover PS session sg&gor%edwlnqication; and

Emer gency Service Suppbrt [PRET¢E6r. [00211]| TRESVE el tddes a Support ed

Connectivity Type if the UEongeatitvathiweto |a CSG cell, in ¢rder to
indicate to the UE theltype of connectivityl|(e. g L1IPA SIPTO etc.)
supported. - 41 - (e|lg. [LIPA, SIPTO etc.)l selected for the current PDN

connection. [00213] The| MVE“"ficttudes an indi qation of whether the requested
connectivity type i s net—aecceptabletfor—thelecurrent—ARN-orfor which APNs
it is not acceptable if the Selected Connectivity Type is different from

t he Request®8CEhANECTTAGY VY BeTYPD0214] The MVE i nci udes the CSG
Applicability Indication if the indications in the Sel ected Connectivity
Type and/ ¢o01803 Supped tred weeRrRNREY | vivd MudEy R iappkyi otk tum tike current CSG

cell or to the current CSG ID,_ Attach accepted by the network
attaching to a CSG cell, 1in order to indilate the type of

connectivity supported by the current CSG cell.

CSG ID

[00181] The network may include this IE if the UE is
attaching to a CSG cell and if the network includes the
Supported Connectivity Type. If the network includes an
indication that the CSG ID is included this indicates that the
Supported Connectivity Type applies to any CSG cell with the
same value of CSG ID. If the network includes an indication
that the CSG ID is not included, this indicates that the
Supported Connectivity Type applies only to the current CSG
cell.

[00182] An example of the contents of the Connectivity Type
in the “Type/Reference” field is that described in Table 8

below.



[00215]If the attach request is accepted by the network, the MVE may send
the ATTACH ACCEPT nessage to the UE and start tinmer T3450. The MMVE may send
t he ATTAGMOACGHRBI3Nessage together with an ACTI VATE DEFRUIUSERS0BERARER
CONTEXT REQUEST nessage contained in the Evol ved Packet System (EPS)
Sessi on Managenent (ESM nessage container information elenent to activate
the default bearer. [00216] The network jnfornms the UE about the support of
specific features, such as |IMs voice over PS session or enmergency bearer
servi ces, e EPS network feature support information elenent. In a UE

1
with | VB &W@é over LPSEa R PPEEYOLE He ICtVéf\%SPE% oVers$EEdSSi on i ndi cat or

and the enemngensy &eaﬁf@r SEBIVik6egi vadicialar yraywheapravi des terthe upper

| ayers. The u per ers may take the | M5 voice over PS session indicator
into accoldtA mﬁ%ﬂa%iéeﬂﬁ%'nénﬁh%G%%c%%% "gond HTROY <8idd-Ss&si ons or cal | s.
When initiating an energency call, the upper |ayers also take the energency
bear er semmhm§$eiEmﬂddﬁmahﬂsnﬁeraEemuuutfor t he access domain selection. -
42 - [00217]The network 1nforns the UE of the type of connectivity

supported P Li%csaggt chlng to a CSGcell, in order to indicate the
type of connec i ¥ ? FBA SIPTO, etc.) supported by the current CSG
cell. The network |ncludes an |nd|cat|on of whether the type of

connect i vi[0QfI&=.41]|pporIxedscarpepleimesdpmexytst,o & heNc air eele&:ﬁ@mélulncﬁllioho t he
current CS 002 h celves ATTACH
ACCEPT recdAfe " andt th) L KFk PRIGIIE (Re TE R bR e Bt s are

specific %ﬁﬁ%HBeSInSMQMBkh@oﬁymestﬁf'@ﬂﬂﬂ&ﬁlGWlEyl@mﬁmnﬂtﬁmﬁptﬁhe tiypes of
connectivity supported may be provid [00219 An
e of B RTRAG £ NAEBF LaRoR SRk Y 5o o BoRE s R St RoF&Fer once to
Tabl e 3. Thiss) nessagexu3ﬂ§eeﬁdbyltﬁéﬂruﬁﬂMmzKato the UE to indicate that the
correspondi ng attach request has been accepted This nessage may be used in

a directi mth twork to the UE. Ta 3. ATTA ssage
content | E0OTR o1 ot 1 GhEC Y b RS IEHGE PEIBHOT i GBREE T1Ly Type
contain one or more of: a) the identity of a PDN GW and an APN
(PDN subscription contexts with subscribed PDN GW address are
not used when there is interoperation with pre Rel-8 2G/3G
SGSN) ; b) an APN and an indication for this APN whether the
allocation of a PDN GW from the visited PLMN is allowed or
whether a PDN GW from the home PLMN may be allocated.
Optionally an identity of a PDN GW may be contained for
handover with non-3GPP accesses; c¢) an APN and an indication
for this APN of the CSG Connectivity Type allowed for the UE;
and d) the identity of a PDN GW and an APN and an indication
for this APN of the Connectivity Type allowed for the UE. The
indication may contain zero, one or more CSG IDs indicating for

which each specific type of connectivity applies.

[00186] In some embodiments, the HSS also indicates which of
one or more PDN subscription contexts is a default context for

the UE.

[00187] If the UE provides the Requested Connectivity Type
indication, a mobility management entity (MME) may use such

indication and the CSG ID of the current CSG cell and the list



Connectivity Type Selected Connectivity Type Connectivity Type APN
Applicability Indication CSG Applicability Indication - 43 -
Support edwQGannessi?vity Type [00220] The networ k may i ncl rd@/uskéig/oras3s f
UE is

_35_

of CSG IDs obtained from the HSS subscription context to select
the PDN GW.

E-UTRAN Initial Attach

[00188] A UE registers with a network to receive services
that require registration. This registration may also be
referred to as network attachment. For UEs that have an always-
on IP connectivity, this IP connectivity is enabled by
establishing a default Evolved packet system (EPS) bearer
during network attachment. Rules applied to the default EPS
bearer may be predefined in the PDN GW and activated in the
attachment by the PDN GW itself. The network attachment
procedure may trigger one or multiple Dedicated Bearer
Establishment procedures to establish dedicated EPS bearer (s)
for that UE. During the network attachment procedure, the UE
may request an IP address allocation. Terminals utilising only
Internet Engineering Task Force (IETF) based mechanisms for IP

address allocation are also supported.

[00189] A network attach procedure will now be described with
reference to FIGs. 8A and 8B. Steps that are particularly
relevant to the solutions described above are described in
detail. Steps of the network attach procedure that are not
particularly affected by the solutions described herein and may

have known procedures will not be described in detail.

[00190] In signal flow 8-1, the UE initiates the Attach
procedure by the transmission, to the eNodeB, of a message (e.g
an ATTACH REQUEST message. The message includes the Requested
Connectivity Type and in some embodiments other information
such as, but not limited to: IMSI or old GUTI; last visited TAI
(if available); UE Core Network Capability; UE Specific DRX
parameters; PDN Type; Protocol Configuration Options; Ciphered

Options Transfer Flag; Attach Type; Request Type; KSIaswe; NAS

t he



attaching to a CSG cell, in order to indicate the type of connectivity
supported by the current CSG cell. Selected Connectivity Type [00221] This

| E may bewOrzelwmgssfoi n order to informthe UE of the ConmeTitseéiyp2083pe

sel ected by the network. APN Applicability Indication [00222] This | E nay be
included if the network indicates for what APNs the type of connectivity
requested by the UE is not acceptable. Jf the network includes an

i ndi cation that one or nore APNs are iﬁ?lﬁded, this indicates that the type
of connectivity requested UE.is .not .a taple for .all the APNs

o ovi ded. FHUEREE HATRRTR. MR HAGS T CORTt nat e SABREFBRES not

i ncl uded, Thki sEi hdtT@des tHhkaRetihes Sipprrred tConnectypd tiyndiypeiapphhes only
to the current APN. CSG Applicability Indication LOOZ%%%The net wor k may

| ncl ude t S PER] £ FeP T0E T's CARE BCHT Mg 15 2k CCB0E cBYPS dHd SF"ERb" REthor k

i ncl udes theuSypparied Genmwect tvhtyxType d.ELopat herSed ecdted )Connectivity
Type IE. |If the network includes an indication that the CSGID is included,
this indi t hat_the Supported Connectivity Type applies_to any CSG cel
with the SNl e e PDO T 17 Chokfiot MGRK P el Vet e iLAdi €4t Pon t hat
the CSG | Relssraptdincinudederbhts tadigstes .t hat st hes Sipparst ednCopfpectivity
Type applies only to the current CSG cell. [00224%An exanpl e of the
contents o€t HE EBnNECtISHTY “TYPeCT i1 He PRypeFRef erEicde! £rergdyset hat
descri bed mhA sTabkgade belyoWe useddin 4 D225}k RBnSeABN efROdinTeBt Shean MO
(Managenent Obj ect) provided by the network to the UE (e.g. upon UE

conf i gur at®®éH6F - update) is used to indicate LIPA availability and al so
provi di ng the necessary nmeans/information to use it. [00226]In sone

i mpl ement ations, the bebray? beTprov dedutor tes ddgebyoape ANDSF ( Access

Net wor k Di scovery and Sel ecti on Function) that the UE can query to retrieve

i nformati on about the[ netjwork, or can push information to|the UE.
IEI |Information Element |Type/Reference

Requested Connectivity Type
Connectivity Type

Requested Connectivity Type

[00192] This IE may be included in the message if the UE
requests a specific type of CSG connectivity (e.g. LIPA) for
the PDP Context.

[00193] An example of the contents of the Connectivity Type
in the “Type/Reference” field is that described in Table 8

below.

[00194] Referring once again to FIGs. 8A and 8B, in signal
flow 8-11, the HSS acknowledges the Update Location message by
sending an UPDATE LOCATION ACK message to the new MME. The
UPDATE LOCATION ACK message may include information such as,
but not limited to IMSI and Subscription data. In some

embodiments the Subscription data contains CSG subscription



[00227] I n sonme enbodi nents, the UE is provided the MO by an ANDSF | ocat ed
in the operator network, either in the honme operator or the visited
oper at or wet2eardss37p00228] I n sone enbodi ments, a LI PA MamragarS201eoaussik
functionality that is collocated with the HeNB or near the HeNB, provisions
the UE (e.g. using OVA DM M3s leafs) with the availability of LIPA
functionality in the HeNB connectivity ar ea. In sone enbodi nents the LIPA
Manager is a functionality that is simlar to the ANDSF. [00229]1n sone

i mpl ement ations, the ted b t he sone rrbodl ments, the
UE 1y houtd S5 AT Sdover® CRENER SR VG Hn S e (P RpF BT AE oo, t he M3
server rray:olneaansANDSFtﬁ&r \Ber ctsec(attxaebdtrtvtlh@ Thopet t sxetanar IthWneEe t he HNB
is located. In some inpl emantations the MO server may reside in the HNB.

In sone i nt atjons, scove he MO s ver first
connecti o é@gﬁhe HNB ﬁjtgnlfll P % ff’n gsodfrrteReqHﬁFE eat]trﬁﬁ§atfﬂg UE is
pre-confi gunediby ié@dﬂi‘ﬂB ometh@ptem addys obtt pecuses tplPNt hehadMM]ess of
the server, or both. For scenarios Ic? whi ch tlhe %\/E Server nge HI\E
network c&RYb¥SFeblhed™ (BmCout SPaR HY omt ettt ¢Hd! lfj@r §fatso be
pre-confi glbedrwathiadt iKADNIE tRe VRbaddiesshnt hat, the JUEpnoRee bé has

gai ned connecti vi tT%/?vmth the cellular network, can - 45 - use to query the

domai n naﬁ@p§§i¥?g NS 3 B@f‘r?ﬁeaqtljvé‘&d%ss of the MO Server. [00230] An
exanpl e of using an MO is described bel ow. HHPPF: HeNB Hosting Party

provi si onijogndeynct i on {HRO23L,Ebe PR S catBet wor ke &l eneifuckhat apg ovi des
information to a UE attached to.the HeNB. In sone enbodi nents the HHPPF is
col | ocat ed ™\ ERLIECHENBLN FURSEORPTHUF HAIGRWhEPBEMTT 5 6 WeRB ar e

depl oyed, 1@@Qt%%mﬁmes@@cﬁ§@whﬁ@wtQsdﬁéi@fﬁﬂid HelBs. i There may
be nmultiple HHPPFs_ in one CSG cell. I 00232] A HHPPF can provi de indicators

to a UE séeki R BFPrCidsindsriciey. ¢ é‘qcﬁérsééf oF & b fpr8§i 888 usi ng
one or noreROVAL PM MOs:0{{R0233bAhei ME hasr-aibel apl &1 1o Addr ess the HHPPF.

identity and the Request Type does not indicate "Handover" the

MME may select a new PDN GW as described above.

[00197] The MME validates the UE request considering also the
Requested Connectivity Type and the CSG ID of the CSG cell the
UE is connected to. The MME determines whether the type of
connectivity requested by the UE is authorized for the
requested APN and the CSG ID based on network settings and the

Subscription data.

[00198] A method for requesting an validating the request
will now be described with reference to FIG. 25. A first step
25-1 involves receiving a request from a second node in the
network for a type of connectivity. A second step 25-2 involves
validating the request based on the request and information

stored in the first node regarding the second node.

[00199] If the MME decides that the type of connectivity

requested by the UE is not acceptable, the MME can reject the
attach request including an appropriate error cause. The MME
includes the Supported Connectivity Type to indicate the type

of CSG connectivity supported. The MME includes an indication



[ 00234] The address(es) of the HHPPF can be provisioned in the UE. In sone
enbodi nents the address(es) nmay be | P address(es). In sone inplenentations,
a honme opEOaborossEn provi sion address(es) in the UE Exaoplusgoiof2dashe
address(es) nmay be one or nore: IPv4; IPv6 and Fully Qualified Domai n Nane
(FQDN). [00235] The domain nane or the address(es) of the HHPPF may al so be
di scovered (e.g. by the UE) by neans of a dynam c host configuration
protocol (DHCP) query. For exanple, f Hew DHCPv4 and DHCPv6 options called
t he HHPPF | P ﬁ\dg{less tion a@d HHPPF mai_n tion are Ero i ded.
These opt i°%Gn& aFPolv tHe T9EE5 "FEcat'e T e "HIssP YB? &n HHPPEC8Br o8I t hat

host s thef@QSthedcﬁfwemuxAPNl@rsoaﬁxﬂmhﬂdmmmmtst newEHGRWApepbilensTm@my need
to be specified su t not HHPPF | Pv4 Address .- 46 -
oot o' FoFBHERE 3t T kT Y £ AGH SIS TP O R CONSER RGBT | 51

opti on f or yidECPY 4£ &P Td ddM-dtRBwa e FOPNa HHRPR) .cc[108236] tie s esbodi ments, new
DHCPv6 options nay need to be specified such as, but not limted to: ANDSF
| Pv6 Addr tion for DHCPV6 OPTI ON- | Py Address HH PF) and ANDSF Domai n
Nane Li st?@@‘ﬁn fo¥g @ﬁgr”r%f\ﬁlfﬁﬁé #'¥hé HHPPF
address byecwhiehet hey Unccam Q@nhaﬁtacﬁd”@‘ddHEBF fmy H‘hEQ:abE sebtatngd by the
UE t hrough a DNS | ooku nanme. I n sone enbodi nents, a QNAME can_be set to
e HHPPRSSNCROBR: [ 005381 fO86He" Brbot Hentoc WRer hedrormtng: DI

resol uti orndt haeuguf@é/ntamlgy tbhe foll ow ng procedures. For the HHPPF

di scovery, the UE builds a FQDN based on an identifier for the DNS request
and seleciﬁjéﬂielP address of the HHPPF included in the DNS response
message. [P0 et ZPVoHES the GUEREHVerYi ?%R?uﬁﬁ?lcﬁtﬂﬁ% PRS-
request i scoagieﬁ@tt@qie Wdchelshe a Co6n @ c HeNB yHeg b Ngn&addti.onl BrSeRe

enbodi ments, the identifier included in the DNS request is the CSG

i dent i fi erse IPRTEBNEYRMIdIERES T 14 el 19 JeAtiTFi BRC e} &' PAEFGERd. In some

embodi NnentgendaPtoyiced vial ugeal viad UathRer wesecobtad nedi Ry abe i ncl uded.
Exanpl es of such values are a HPLMN or a VPLMN identifier. Generating the
i denti fi er'SiSRELBBR PP S he DNS request using one or nore of the embodi nents
descri bed above nmay allow the HHPPF to be identified according to various

level s or [gozozy! aritye MMI0Z232] LAeSOMER: eihedicrent sy wWhen penrf epnt nghOHCP
resolution, the UE shall apply the follow ng procedures. For the HHPPF

di scover y,thﬁhge@Ee§%§%nﬁﬂ@Vﬁjégs%§é€ Witk Canipdent i FicersslREradety?h t he

DHCP opti @3 thaheatlems,diseaveryndfa tdres IR1addressqor WdonRishcpagecf the
HHPPF. In sone inplenmentations, the identifier included in the DNS request

i s assocaity®g @FtﬁonUeQ$FVltﬁhée€EE§EﬁdIﬁﬂﬂBtﬁésPPch¢%RQ%FlOPn sone
enbodi nents, the identifier included in the DNS request is the CSG

|dent|f|eq00203 sonerithedi iRl se18c€81d ddentif ERr (smyy)be thael uded. In sone
enbodi ment's, a providied val ue or val ue ot herw se obtalned may be incl uded.

Exanpl es GEISich Datwte &6 a FPEME oTESS IPLRRNOVEERIYISHCE, GeRekREi ng t he

i denti fiersdinckugded g the %saggulef%mb%sngh@n@o%em&@f T4Re gnbodi ments
descri bed above may all ow the HHPPF to be identified according to various

| evel s or igr &ALEagTRgAingdy fRE DMCRIGeriverrsatyopr oG es t Retdddhi n nane
of the HHBPﬁatEHetéECIMPJIe”TMS'f%NP%ﬁ@rﬁﬁ‘%g%o%ﬂ%@ﬁ opgRtayn the
address of the HHPP
address; PDN Address; APN; RAT type; Default EPS Bearer QoS3;
PDN Type; APN-AMBR; EPS Bearer Identity; Protocol Configuration
Options; Handover Indication; ME Identity; User Location
Information (ECGI); MS Info Change Reporting support indication;
Selection Mode; Charging Characteristics; Trace Reference;

Trace Type; Trigger Id; OMC Identity; Maximum APN Restriction;
Dual Address Bearer Flag; and the Protocol Type over S5/S8.



[ 00240] The UE can di scover one or nore HHPPFs using a conbination of
different nmethods. [00241] An MO may include the follow ng information.

| nf or mat iwo 20n/088¥0are contained in so called | eafs; a lPeafusod11obes3sO i s
consulted to determ ne the value of a setting or variable. The MO may be
provi ded by the HHPPF:. [00242] One or nore |eafs provide to the UE one or
more types of connectivity indicating @@ et her the type of connectivity can
be indicated when attenpting to request creation of PDN connection.

[ 00243] For, chr; Access Repl ace;  Val ues: APN. % 0244] One or
more | eaf Hgﬁ%ﬂlde T%eﬁﬁglBECEHQG%rtm%ﬁ%”%ffééglﬁ%l%ﬁ“%ﬁﬁﬁ? CAPRE) 2

i ndi cati ngsehether i he-ARNteannbecased Hor voheotypeneictcennrectivity. In the
absence of this leaf, the UE can indicate the t e of connectivity when
att enpt i ngeAYePEEHestT dEarPnCer PN Corlfedti b %ut?ﬂﬁﬁoq fdcating an APN.

[ 00245] Format: chr; Access Types: Cet, Replace; Values: one or nore val ues

coded accqoeosy to I@é‘fe“&qeﬁ%sog@énégé\ﬁﬂ'&cﬁtﬁl@@t%ﬁ and 8 -inl 80348] One or
nore |l eafs provide to the UE one or nore CSG | Ds |nd|cat|ng whet her the
type of conr¥ciVvit ytis SAFaiPrabFe F6retave aC88" | BRtForiexXdmpFES WheFEE he UE

is attachedpoe §98n§§ﬁ@§ d ndRGESCl B, at breAdE nays Alke MRbuL O I RIesTe
creation of a PDN connection indicating the type of connectivity.

[ 00247] Ac¢€s$hFy Bl : CioendiRapprdcly Vet et C¥nedgre wbrieearalVaes 18 ot
accordi ng ﬁr%v@o@esﬂ&) stictdE8agd 002481 A d eat prevides;itQ thec Uk 4 he

i ndi cati on whether th
in some embodlments may include information such as, but not

limited to: IMSI; MSISDN; APN; Serving GW Address for the user
plane; Serving GW TEID of the user plane; Serving GW TEID of
the control plane; RAT type; Default EPS Bearer QoS; PDN Type;
PDN Address; subscribed APN-AMBR; EPS Bearer Identity; Protocol
Configuration Options; Handover Indication; ME Identity; User
Location Information (ECGI); MS Info Change Reporting support
indication; Selection Mode; Charging Characteristics; Trace
Reference; Trace Type; Trigger Id; OMC Identity; Maximum APN

Restriction; and Dual Address Bearer Flag.

[00206] In signal flow 8-15, the P-GW creates a new entry in

its EPS bearer context table and generates a Charging Id.

[00207] The PDN GW returns a message e.g a CREATE SESSION
RESPONSE message, to the Serving GW. The message includes the
Selected Connectivity Type and in some embodiments may include
information such as, but not limited to: PDN GW Address for the
user plane; PDN GW TEID of the user plane; PDN GW TEID of the
control plane; PDN Type; PDN Address; EPS Bearer Identity; EPS
Bearer QoS; Protocol Configuration Options; Charging Id;
Prohibit Payload Compression; APN Restriction; Cause; MS Info
Change Reporting Action (Start) (if the PDN GW decides to
receive UE's location information during the session); and APN-

AMBR.



UE shal | / shoul d/ may use the APN for the indicated type of connectivity.

[ 00249] Cccurrence: One; Format: chr; Access Types: Get, Replace; Val ues:
<shal | , f iwepswissIquent >. [ 00250] The vari ous "Val ues" f iperas2@nm2aaes i ned
as: shall, which defines that the UE shall only use the APN for the

i ndi cated type of connectivity; first, which defines that the first or
subsequent first PDN connection established by the UE fuses the APN for the
i ndi cated type of connectivity; and subsequent, which defines that if a PDN
ConnectioT%@égﬁg the APN exijsts an% subsequent PDN_ Connecti on established
by the UE the BN FBF Fheeknar dted Y pEtoP" cohrdtd iSFi ey e Exanpl e
Embodi mentcenhett avnop-BgRP iaceessr [ #025Hildats0rBe eppadidrerbsnewhatit $

descri bed above for 3GPP access al so applies to non-3GPP accesses. PDN GW
sel ecti on Fufict FORAf or T FEWEIFR - baSetE Tt 15cEy T00252 9 sofe embodi nents, a
PDN GW sel®ehkenibunction all ocates a PDN GWthat provides the PDN
connectivity for 3GPP access. In sone enbodi nents, the PDN GW sel ection
function T es subscriber information provided by the home subscriber server
(HSS) and @Q%Oéﬁ bl y HdditdGralflevi $etta.the Sggving 0?53 PON SGat BRa§2Ie

sel ectiondf or. ROBRBLHP ACLESNCREYSESSSIMEdsabeMeehans e asneef rned for
GERAN UTRAN and E-UTRAN. During the initial authorization, PDN Gateway

sel ecti onTeREEE ARt PO GO tESCRCHPCEHE CUBSEiiBeaY PERRS (G % 11t Re™PDN

subscri ptiQRceQREeXE Say) SicetMEneded Qndthenen-3CEP ageesssyshemy.
[ 00254] The PDN subscription contexts provided by the HSS may contain, but

is not |ifctedPlolordy, PRohédgrenbi eSofving) Fhedfdent i I3r ofcca PDAREW and an

APN, b) anr-ABN,angy afsimdiccaien bornd heARNwhekherrd he allbaeation of a
PDN GWfromthe VPLMN is all owed or whether a " PDN GWfromthe HPLMN nay be

al | ocat edPl@peant APNBRTE rar SPRAL Eat | S o reheQaPN HiN the acénreeesvity Type

al | owed faon 4t herbE (@Fp-dadkheskdentidy @ &HON&Wand an ABNsand;an
i ndication for the APN of the Connectivity Type allowed for the UE. The PDN

subscri ptités BNt €%t® ey alPdénkohtai i [Aretoepl Sepvdicairsétiondentifiers

(SSI Ds) OfOp\ééésta@%&%Cﬁng Sg;00r8nip St il danELh) BLSs 08, 3GRR2 cel | or
femo cell. [00255]if the UE provides the Requested Connectivity Type

Restriction; Cause; MS Info Change Reporting Action (Start);

and APN-AMBR.

[00210] In signal flow 8-17, the new MME sends a message, €.g
an ATTACH ACCEPT message, to the eNodeB. The message includes
one or more of the Supported Connectivity Type; Selected
Connectivity Type; APN Applicability; and CSG Applicability and
in some embodiments may include information such as, but not
limited to: APN; GUTI; PDN Type; PDN Address; TAI List; EPS
Bearer Identity; Session Management Request; Protocol
Configuration Options; KSIzswe; NAS sequence number; NAS-MAC; IMS
Voice over PS session supported Indication; and Emergency

Service Support indicator.

[00211] The MME includes a Supported Connectivity Type if the
UE is attaching to a CSG cell, in order to indicate to the UE
the type of connectivity (e.g. LIPA, SIPTO, etc.) supported.

[00212] The MME returns an indication of the Selected

Connectivity Type in order to indicate the type of connectivity



i ndi cation, an access gateway nmay use such indication and the information
of the current radio access and possibly a list of CSG IDs or SSIDs or
identifiewe20fl/B&AP2 cells or fento cells obtained fromPCmASkIB020838
subscription context to select the PDN GN Exanpl es of an access gat eway
may include, but are not limted to: an evol ved Packet Data Gateway (ePDG
for connection over WLAN and a trusted non-3GPP | P access for connection
over 3GPP2 radi o access. Exanples of information of the current radio
access nay i ncl b re not ted SSI D of AN radi o cel

or anot her' |8en#??%er§¢ t§5 te ?% ﬁk%PédF c%??r@%%%ggl G ID of the
current CSGneektifor a 3GPP2 radi o access or another identifier of a 3GPP2
cell or fento cell. Problem 2: Selection of |ocal |IP connectivity dependi ng
on the 0Q25 en the UE ¢onnects to the network through
a fenmto ci{)(ﬁﬁ’ﬁher e%é tlﬁﬁﬂ’g\% i'h Wrﬂl@ﬁ‘ i 8 IEp‘?ﬂ«‘aefté}e&bltglef or the UE to
aCCﬁSS Sel’r\éélqﬁ;l@StJe@C@ér&dedtrlvthg bope netiwr kctepdabaecess the Icﬁeaéneer v:c ces
such as nedi a printers, etc. 7] However, in the case o
1o, “SonB b CRe o bt TP aNe L ABRE]S AEERESPIG baddid i LekCRS: - Dat a

Net wor k (PPROINspctivery SPeQ fiisCdServi&€es Suehtas RegesnNeld hewskcogy oty
connect|V|ty to nedi a gateways, may be accessi ble only when the UE connects
to a renpt'@PEGSN or PGWin the core network, whereas connectivity to other
APNs may be avail able only when the UE is connected with LIPA (e.g. for
access to[oezial] servi€asrandclesedr€es)cscl hepbel osei1 e rechiariasmbhsiproposed
to tie the accessibility to certain PDNs/ APNs through the CSG cel]l via LIPA
connect i vity ARAIeMaEHE tive TOE %l?%ﬁﬂ%§¥”¥ﬁ§t68§F¥gﬁﬂﬁyﬁ€dépr053%ectivity.
[ 00258] Evenpassuai Ngoddats ithe yUby pasagMaynt @ Eequestcdherspesifbeitype of
connectivity it desires, when the UE attaches to the network, it may not
provi de aRTAPR FRSt W& 8GuéSE tB-attach to the network. Based on
conventional operation, the network assunes the UE is requesting
connect i viattath abeepiadnwdyt tABNnéb@brkay be defined in a user subscription
profile, which the UE may not know. Assumi ng that renote connectivity is

rovi ded ach to the UE for the default PDN, the UE ma er _on want
Do 1 OB Ac e 0t eleRE Hafnt APRCCBAL LI MEd The SRy HO Kow

t he def aulMvEARNy somyedtd m&hcepece@wmmme@eneb ahé aw sueh saarequest to be
sent. qutlon tg g@?blen12 N UTRAN and E- UTRAN [ 00259] The proposed
sol ution i"€"€6 aPfow the OBF 8aVnﬂ?%ﬁﬁﬁ“ﬁfﬂgﬁFﬁcﬁc?%F%) 95728t her

GERAN/ UTRANg@Ith&r UTRAN =at m@@nvpmcemmﬁsf) s WheRrer eguesikimgraddsti onal PDN
connectivity I PDP Cont ext Activation procedure or in

£ UTRAN | Teggade; ﬁO‘E{]faelfI@ﬂwléoﬁH%c¥Y%Y%ﬁ ?é&&@%t?yf‘h%? the UECdesPres to

obtai n LI PAnceBnesti vidy feksthe speed s PENorhadependenthy ef whet her the
UE provi des an APN or not. EOOZGO]In sonme enbodi ments, this is achieved by

the UE activate the default beareér
[00216] The network informs the UE about the support of
specific features, such as IMS voice over PS session or
emergency bearer services, in the EPS network feature support
information element. In a UE with IMS wvoice over PS capability,
the IMS voice over PS session indicator and the emergency
bearer services indicator may be provided to the upper layers.
The upper layers may take the IMS voice over PS session
indicator into account, when selecting the access domain for
voice sessions or calls. When initiating an emergency call, the
upper layers also take the emergency bearer services indicator

into account for the access domain selection.



provi ding an additional i

Connectivity Type"

i ndi cati on.

ndi cati on,

referred to herein as a "Requested
The UE can provide such a paraneter set to

i ndi cat e WOhewosEi7PA connectivity or SI PTO connecti vityPomus2ehemsene of

these two types of connectivity are needed,
indicate the type of connectivity that

of :

LI PA connectivity; SIPTO connectivigt

or sent

or

in any case and set to
IS request such as any one or
renote connectivity.

nor e

[ 00261] The UE sends the "Requested Conn ctivity Type" indication

i ndepende
Context R

bt

mesSHye S OGERA

whet her the UE provides an APN or
ﬂE%Wﬁ%N?mTW@ ATTACH REQUEST nessage in

not in

the Activate PDP

E- UTRAN orconfethevieguasiodreeqaddi thonal iRDNteapnResd itk tay dsie E= UTRAM

[ 00262] I n some enbodi nent s,

if the UE does not

rovi de an APN,

t he net wor k

assunmes t RE9GE Fe Fededts ﬁ&ecaﬁﬂ%cﬁ\ﬁw%ivﬁEYdéef i tLIRBN, ShRFh the UE
may not knew. )l fubberid est abki sheschemie ceonneetd vidy,dr& tthe1deiaul t APN

upon attachnment by

not providing any

APN,

the UE may | ater

add LI PA

connect i vty 1081 fhlel dfeful"CAPRE ToF doro AtheCUESF etjlidst $UaBFtFonal PDN
connect i vighgpi1wethot he fRegquestede Connastdavitt yrTypernsetytenk! PAcang. not

provi ding an APN. Upon receiving such request,

request as_a request for cont . &
some embod®¥B s, iFhehaheEVEedBest F G5 &RV ¥§CF 015 28pBELRFE APN i s

not acceptabkerbyehe detaer knet hec MBI MRANFECEH Vit heer equest from

the UE for connectivity responds to the UE by

LI PA connectivity

to the default

the network interprets the

PDN. [00263]In

rejecting the request with

52 - an appPopEraPe AR IEnderhdrent i THF HAE EHRSP eRfuSSNEG CEBRABEL i vity

for that ABNoLS+aQ!l @vaid.able s The,netwer

&

rejection cause augnente
or a new dausEcavgpeht ey S4ist-h a " Supported Connectivity Type" indication.
[ 00264] I n sone enbodi nents the network upon receiving the request fromthe

UE for congesiol Vit yaf oz asReckl L APNJespends hoside B By agcepting the

request and providing

an

with a "Supporte

avai |l abl e type of

connect1 vi

aNphOF - &X 3R} @cUseaNgLXi Sting
Connectivity Type"

i ndi cation,

y and indicating that

request ed depgetbtd cohfiectaivireycp stactakavail-abhes Fovsaganl €Snif oLl PA
connecti vighy hsifeapest edand LLPA ¢ONNCCtnit Yk S-Hote aVaigliakl 8 UL

renote connectivity is avail able,

the network provides renpte connectivity.

I n sone emsadeAeniss hdrn RECRBERI malhindicsaeeet hay khergasgieseed type of
connecti vigy. 1.§; Bt £ AYRIhable Ry, proyidihggan indi cation of the Sel ected
Connectivity Type to i ndicate which type of connectivity was sel ected. The
UE in reaction nay either
different fromthe typerequestetCHARAWGESCoRREEEIT rentfittie PDN. [ 00265] I n

sone enbodi nent s,

Type in order to indi
supported. For exanpl|é
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the Sel ected Connecti
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connectivity for any APN is not acceptable by the network (i.e. the network
does not allow any LIPA connectivity for such UE or does not allow any
renot e comoeotossi7?y for such UE or the specific APN canmotr/useomeamsBed when
using a specific type of connectivity), the network upon receiving the
request fromthe UE for connectivity for any APN responds to the UE by
rejecting the request indicating that t %e _requested connectivity is not
avai l abl e and indicating that the rej ecti on applies to all avail abl e APNs.
The network may. indjcate thiis either inplicitly by not providing any APNs
in the reﬁlu?p8¥t%€l %B?eicctﬁvll;yphﬁ?di ng an "All APN Indication" in the
response. In sone enbodinents, if the network rejects LIPA or Renpte
connecti vi[0g220pr a BpecidiworAPhNaitidoesiesahhy ret Uf nitg UrkhesAPN to the UE

that is bei jected tg clearly, distjnguish which t ; vty
et ng Te] GEVGETTBY the AP PO SKArd & A6 LIBASOT kG perors

connect i Vidoy'hect 00268] dupseiredephotihdrenirs,entthesoet®or k may use an exi sting
rej ection cause augnmented with a "Supported Connectivity Type" indication
and an "AISI Alggel n@'ér%?écitolr\';itt oTi ndi cate the response applies to all

avai l abl e &I;ﬁs. n-$ome ‘enpodi mEATs, the network may use a new cause
augnented with a "Supported Connectivity Type" indication and an "All APN
I ndi cat i 000221 sonehenmicdimeenbs, itdeadeet ior kriay uselrefarewtbause of
indicating.the response is, for any t of _/APN with a "Supported

Connect i vi%thﬁ ’?’%%ﬁ Fln\ﬁlieccyatsfiygﬁ. ng%%%%fﬁaﬁ’ stgﬁen%}rér%%]a}f'rrents, upon recei vi ng
the request for connectivity fromthe UE for any APN, the network responds
to the UEARY appéptamglitthe Ingdquesteon provi ding an avail abl e type of
connectivity and indicating that requested type of connectivity - 54 - is
not avail For ifo Ll Iyity | . d PA
connecti vm’&lzé notﬁz;lvai E:g]lag b%u?&r%%r?gcl?o%h%c?%%ﬁ@gﬁg%%\%gitggbfé% t he
net wor k praitd@sNs enint € ygenreéctpwneyt Vit ys orgueaboedi eritts, UEhésnedwor k may
indicate that the.re ted t f.connectivity.is not il abl e by

b ovi di ng “ay FHACEAL (1on OF £he TGk et e onAbet 915 The 6 ohdi ate whi ch
type of cowmechiNstyravas:cseldedt edhanditdieatAk| tAPN tditcatel ofi”. The UE in

reaction nmay maintain the current con t.ivity, even if t connectivity is
G ffer ont TRORCERETL s eanets By, BB Fhd Vg S St edt™ Fom Fhe. PO

[ 00270] | n 220z peobhidk drentss thehee et worilaatayieal so prdmiade anhehSuppios t ed
Connecti vi pe_indicatgr .in order to.,.indica o .the UE which types of
connect i viAttPé gfxel%urb%tor]tnecg.wﬁg’ajélhleialnrbqlec,a%teﬁe%ﬁﬁE n%kile ﬁsél\]loéjoirrtl :écat ed "LIPA"
in the RequestediComnentdeviabpylTypeon Howevehe asrtdet rrettiwor Kk does not
support LIPA, it has selected "renote connectivity" and indicated this

sel ection UE .1n .the : Connectivity Type indicator. If the

net wor k aICIss% é%%ﬁ%%%%ﬂﬁ%ggﬁg?mrk may indicate that both "SI PTO' and
"Renote connectivity"” are supported in the Supported Connectivity Type

i ndi cat or [00223271] | Phs o verboda e sludd thhe UE i equestUH as connectivity
for a specidle, AR, o, fol, any, aygll ablg ARNG, e noty agcentabl e by the
networ k, in sone r’r%ocﬁl ment s, tlhe net wor may provi de an 1 ndication of

whet her t Iseppestedctomrs-tofviconiierct i M8 tor fthe de$peced i@rARNtigitany
avai | abl e APNs, _apply_.only.to the current CSG. cel or_.if e trictions
apply to tTﬁgngFG' I %% Whi & etr%)f/f&i ne ﬁu e Tor e lpﬁéﬁaj%%n C%]étcéctlg‘ﬁ. Egé faﬂﬁ

exanpl e, tikeinelwodedk, can sdansidchyepriovdtdithg augpecidd ccdrCSGtAppticability

cxampl e, oyeproviding au
Such s {RO%E. UBSEHT Bt AbouEoCo T Rhihals 5 CRECCE T RR( 1 FECr BSt Tot | ons

apply to amy €58Gicek|isndielsergengit@i ddel GSGhakntson®esd mal eérenbat i ons, the

net wor k ma i ther not provide an ddi.tignal indication ar .proyide a "CSG
O AT SHBPT] ¢ A CaPreRe Ll i oBe P et et e vap Y Y% % some

i npl ement atdpansst bel petovartle rayrprovise ddie .specific I D of the current CSG
Cell when the restrictions apply only to the current CSG cell. [00272]If at

any tinme twork provides an_jndication t e UE of the type of
connect vI0TZA oot 8 R tE R e el S S e R Al T BRS the UE
stores then aher mypOMmd e reakati onei®d ihehadeatstyigdd tihe 168Gecel | or in
relation tb%ltotl\re CSG I D.



[00273] I n sone enbodi nents, when the UE provides a Request Connectivity
Type in a request such as a PDP Context Request for GERAN UTRAN or an
Attach RewoOest1/8537PDN Connecti on Request in E- UTRAN, th@CSE&Shiascosié/E
respectively can use such information to validate the UE request. The
val i dation may for exanple be performed by considering the Request
Connectivity Type indication versus [h%4cgntents of an UE user profile.
Non- 3GPP accesses: [00274] For non- 3GPP accesses, the UE sends the
"Requestei gggﬁfctivitg Type" indication inde@endent%% of whether the UE
provi des aM0 or HotSIW FREFIIEPYHH 13T FOWBARITEEL iHhg S6ver WLAN, in

the networkioRgakbaysy #mssraesrkoto otherumor- 3CPRpascessemibaraexanpl e for
3GPP2 cells), or in DSM Pv6 tunnel establishnment nessages. [00275]1n sone

enbodinenf%}upﬁaFﬁé:UElﬁﬁﬁ%tﬁanﬁ%%V?ﬂéﬂéﬁ~Aﬁﬂ?l??%ﬁ%ﬁ%\ﬁ@pkaé§§unes t he UE
i s requestigigonpectd Hddtskarthge def aul do ABN: owhi shydhe tUE may not know.
If the UE establishes renote connectivity to the default APN upon
attachnen& €¥ ?ot provi di ng any APN, the UE naé | at er add LI PA connectivity
to the defl@ABIAPN. ITPUS SBPLRBUE Felies-§ealiti T30 TPONTESANELt i vity
with the "tRequestedsConneet iKbby sIyRe wsal phachbl A, alwh neh proyhdi ng an
APN. Upon receiving such - 56 - request, the network interprets the
request asV&cteégliestPdlorthel PR 8RNI Wity "6 L AES det ™ tPEN. 2P00276] | n
sone enbodigentswolf, tde i E@gHe%fcﬁﬁﬁa&%”%gt kMétyzs for a specific APN s
not acceptable by the network, the network upon receiving the request from
the UE for _connectivity responds to the UE by rejecting the request with an
appropri al®0%dlse ahd S97H CEPPAFIEMat, tHe PEqhesPra kthdde Pt HYfar t hat

APN is notaayai h abl€=q The chet WeEKs €an fan,exampk ensise Anrexihghing rej ection
cause augnented with a "Supported Connectivity Type" indication, or a new
cause augrEREedcHi oh @ SusportedPCoHfEctioF ey kType" indication. [00277]1n
sonme enbodi ments upon receiving the request fromthe UE for connectivity

for a sp_egodz'zs]APN thes et Wabkqr gsRonds, taphhe.Esby A0Gepid ng the request
and providing an avail able type of connectivity and indicating that
r equest ed fypéipratonnddidtviitsy coslagetevaritdbltée EeiBeganpeear e LDk,

connecti Vidy,i §1 pYUES! e dad LI PA comBCiw by 12ROt aval kabl e, but
renote connectivity is available, the network provides renote connectivity.

In some eryediABht sty tHe IHePworRCHRY A Ndivcare tPhateiheqregaésvedyt ype of
ConneCt'V%&%atSIH°§m§¥%&k§%ﬁ%ea%sp'&%Hﬁ%ﬂ%g@ﬁab@g'féﬁiQQHQ&1B9§1§€|eCted

Connectivity Type to indicate e yp connectivity was sel ected. The
UE i n readtizonipayiel tdrertomaibat 8VRSE he current connectivity, even if
different fromthe type requested, or disconnect fromthe PDN. [00278]1n

sore emboghgmays, L he NElWaLK, IRy, Al Sau oV dens e, Supparded Copnegt i vi ty

Type in order fo indicate to the UE which types connectivity are
support ed HeFgr. éxapple,crideciuEnay e dH mdivcheed e ldPERcoasrt hee RéQuest ed

Connect | vigTypery D henehunclc fdags nel. SUPBOLoLIEA aad.hagybast ead

sel ected ' not e connecti v and Tndi‘cated this selection to t
t he Sel ectsedv€onhectiad tiyn Type “howe 't atgrmorkf whhee nettawsiNd alssgocated.

In some implementations, the MO server may reside in the HNB.
In some implementations, the UE discovers the MO server upon a
first connection to the HNB in LIPA mode. In some
implementations, the UE is pre-configured by the HNB
owner/operator or the user with the address of the server, or
both. For scenarios in which the MO Server in the HNB network
can be reached from outside the home network, the UE may also
be pre-configured with an FQDN (i.e. web address) that the UE,

once it has gained connectivity with the cellular network, can



- 57 - supports SIPTO the network may indicate that both "SI PTO'" and
"Renote connectivity" are supported in the Supported Connectivity Type

i ndi cat orwO[200288370n sonme enbodi ments, the networ k expl iPCTfusgotiieissat es t he
specific APN by providing the APN in the response, or inplicitly indicating
that it is the APN that the UE requested by not returning any APN

[ 00280] I n sone enbodi nents, if the UE_r%ggest for connectivity for any APN
is not acceptable by the network (i.e. the network does not allow any LIPA

tivity f h UE d t all Lvity f h
B o1t he “Shedi 1 PeC AP EaniBt _be” T Bachit A aLi RG: Spattt 1€ tybe of

connect i viaagyrest hef netavork seposrt ecei vi ng the request fromthe UE for
connectivity for any APN responds to the UE by rejecting the request

i ndicatin t he requested connecti vi i.s not avail abl.e and indicating
that “the TR on uh GHAEE ool TESiai 1hbe RpResc THE hatwork may | nd cat o
this either inplicitly by not providing any APNs in the reply or by
explicitl yHpPEVI dewg aorstiAldl PAPNy | pdbciatiiconhgi Autheisresponse. I n sone
enbodi ments, if the network rejects LIPA or Renpte connectivity for a
specific .t does so r ning. the APN to the t.hat is being
rejected i@a%1iarly dis€?ﬁ@&?§ﬁﬁ %dﬁIF%ﬁgrgfe%%ﬁ%%%b&ﬁﬁifrpglgg?ng

rej ected fimrfotrhet AN, td ar Uexanphehdamo-d ItPA" HeNB" Non renst embodhechtyi ty" .
[00281]In so odi nent.s, the networ se_an existing rejection cause
bugrent ed it B S0 PSP C L2 EBAnREt L vl (i Oy pd Pl T G R MRCFAT APN

I ndi cat i onlhltapi adicwt eatchelepesponserapiires tayabéravaidsablbenAPNsd | n sone

crbodi e, 4 1ES ST 43S, o, DM CAUIE YIRS, i 8 Loupport d

enbodi nenteg, 11t he network nmay use a new cause indicating the - 58 -
response is for any type of APN with a "Supported Connectivity Type"

i ndicatio 282] enbodi nents, upon receivi t he requ for
connect | vIPRI o tha DR SRR KB, I RRRERG: K baBbrde 0t REPLE by
accepti ng dohecregquesy, mee dhagcatosyaidmbkepkypeded wameeohevoty and
i ndicating that requested type of connectivity is not avail able. For
exanpl e, i rﬁlB%Ac@%ﬁ@F%ivity is requested and LI PA connectivity is not
avail abl e, but renote connectivity is available, the network provides

renote cofig@233]vityrhd nrsonre esbpdi a1 S0 therset wok Hrppr.ndi cate that the
requested type of connectivity is not available by providing an indication

of the Sel Connectivjty Type to indicate which type .of connectivit
was sel ect@@%ﬁd t hﬁhe‘ @qdrﬁéﬁ(fggai %gtti}ben'H.HP'Fﬁecf‘E % ]%/ éfdtsil8ﬁegra§7n mai nt gi n

t he currenrheconnect i ¥ddey ,er@veineht s hehconeekkV ety mey did frerent fromthe
type requested, or the UE nay . di sconnect, fromthe PDN. [00283]In sone
enbodi nent§ITERR (Adt wolk STEY al'BoCPT OV dé he 2 SUPPOrtd 3Goiné&eti vity Type

i ndi cat or gridvesden d@iddyd @aheihothdeyrE mshiphebypestif conaeelbyjty are
supported. As an exanple, the UE nmay have indicated "LIPA" in the Requested
Connect i vifey ¥§pele Howerar égvﬁhel%%QW%VkEﬁéég Hot L SUsso e e PAYaTE has
sel ected "grepmt e connectivity” and indicated this selection to the UE in
the Sel ected Connectivity Type indicator. If the network al so supports

Sl PTG, thﬁ @ﬁﬁﬁork may i ndicate that both "SI PTO'" and "Renpbte connectivity"
are suppor? n t hE'SUPGred2 e ntectiv it ey pée s hdi cdthsr HHFEE28aY I n sone

enbodi mentag sol bet bes dd dre@uest gf opy comnesh)i vivt ¥ehes & spegnbingeARDst or for
any avail able APNs, is not acceptable by the network, in sonme enbodi nments,

t he netvwnq9n§é9u5?%%@%k?%ﬁ?opﬁéi2%@?%%1%HGQMheFﬁére¥?ﬁ9%ﬁasﬁﬁi@?WOHEC%H4

connect i Vighys batpds sRecidrsC cAPNeg Ofnamtimvairbabker AN aRRl ¥nanhyet© the
current cell, or if the restrictions %?p%% to the

Domain List Option are provide ese options allow the UE to
locate the HHPPF or an HHPPF Server that hosts the desired
service. In some embodiments, new DHCPv4 options may need to be

specified such as, but not limited to: HHPPF IPv4 Address



- 59 - current cell identifier, which may include nore than one cell. As an
exanpl e, the network can do so by providing a specific "Applicability

I ndi cat i owWO 2861085370" current cell™ or the cell identity PogaiShen/ 028t

i ndi cations such as those descri bed above to indicate to the UE that the
restrictions apply to any cells with the sane identity. [00285]1f at any
time the network provides an indi cati_oqmtg the UE of the type of
connectivity supported for a given cell’,” in sonme inplenentations the UE

ot enbodPiaRrs S HEN THe CE LBl Ut tod B HR3aBSe - Fhritst T bty 1PpE: the |
net wor k camrmgseistichpt infrorfmat Daort o (vaEl 1adetreve heoblewrexprest . The val i dation

may for exanple be perfornmed by considering the Request Connectivity Type

i ndicatio us the contents of an UE user profile. [00287] PDN GW

sel ect i onTQqﬁ'@ﬁi on For*HEstrBagelchobi Iqetvﬁl%f{5§§§8‘j’%]ro Sh§1a§2%e?gf Efence

poi nt (noteshpun) rfiddesddh rReedsut onknomintied Poadaness mfva hadPOhs Gat eway

for the PDN the UE atter;r})ts to_connect to. This address. is made known to
f WF@[SGG

de k
the UE usi®g BRetof tHe ool POWHY het 2887 1) Vitg' PGP copmatn

Conf i gur atizae Opti oo REOrocat ptibevat taehr gu-ocedurepwsariErmequest ed PDN
Connectivity procedure, for 3GPP access as defined for GERAN, UTRAN or

E- UTRAN I lﬁt ed non-3GPP access (if supported%. The UE ma% rovi de at
the attach edur & BE T &qtest 2P PoN Eonheet PR §3 proodédur ePthe

Request ed H@empregti Valdo DepericatdheatbPnhand theosgh ectinen 16bxtipeprDN GW and
of the IP address of the PDN GWtakes into consideration_ the Requested
Connect i vil&J'STypR PHUT SRIGH™entg0 2 GHEF2 cerghal Pnd;C di¢ fIHEFEePRcti on of
the PDN Gaband of the | P address of the PDN GWNtakes into consideration the
Request ed Connectivity Type indication. The network returns the | P address
of the Pgﬁ)%o the UE in the | KEv2 signalli n%. [00291]3)If the | P address
of the P s not” r¥ds \?@HOGéW%@t%t PEY toF1P)e &8RdUF %% he UE
knows t hatcnhtthesHAa i Sagdl  heePBbl woer ey the ddaui-ssat tached tmepbhen the UE
shall request a PDN Gateway address via a Dynam c Host Configuration

prot ocol EBEEPYSIThetE %é’uﬁll%i YPRheaReGuast 8y ¥Hedtev £9T Ty e

i ndi cati omnisnrthee DHGR I equest s and thegeleect bencd dhePDN-GWaadi of the
| P address of the PDN GWtakes into consideration the Requested

Connect i vitty PYper ¢ PRRTEH M6AS2The HetSMk FelarasteheP &d6ress of the PDN

GWto the Uenknribe DHOR JLSRANERe DiPDZAYALLT iEhesd R Addiesscaf chhe PDN GV

is not delivered . . . o
CSG or HeNB Hosting Party. In some embodiments, the identifier

included in the DNS request is the CSG identifier. In some
embodiments, a cell identifier may be included. In some
embodiments, a provided value or value otherwise obtained may
be included. Examples of such values are a HPLMN or a VPLMN
identifier. Generating the identifier included in the DNS
request using one or more of the embodiments described above
may allow the HHPPF to be identified according to wvarious

levels or granularity.

[00239] In some embodiments, when performing DHCP resolution,
the UE shall apply the following procedures. For the HHPPF
discovery, the UE sends a DHCP message with an identifier
included in the DHCP option that allows discovery of the IP
address or domain name of the HHPPF. In some implementations,

the identifier included in the DNS request is assocaited with



using nethods 1), 2) or 3) above the UE can interact directly with the
Domai n Nane Service function by conposing a Fully Qualified Domain nane
(FQDN) cowoespassi7ng to the PDN. The UE nay provi de thePREqisesltl o838
Connectivity Type indication, and the selection of the PDN GWand of the IP
address of the PDN GWtakes into consideration the Requested Connectivity
Type indication. In sone enbodi nents —”11 UE provi des the Requested
Connectivity Type indication by creati ng an FQDN contai ning the Requested
Connecti vity e indicatjon. In_sonme inplenentations, the network returns
the IP ad&ﬁ“&sggfof ﬁge@oﬁ%wg F‘?l]étE(JEﬁstoﬁlg Jé%%btn%e.t[Pl[500293] In one
or nore ofideheifodr ireihodsl ahovee mie mefussrkiprové dess drienndiEcati on in

t he response of: [00294] A). Supported Connectivity Type: The network may
ol ude TS SPHF oP R T I 0RGe L ol o Cate FRY bepdi g dea g Hsend
connect i Vicpostuppet s et prdvhaiedr venic WrANacekl o e S36RR2 eeklines hept o
cell. [00295] B) . Sel ected Connectivity Type: the network may include this

i nfor mati & rACOFdET- t%(ain}?fl(?rsni’?h%ui% Vd?yluteﬁea@nﬁe%%w tF Pypetdll ected by
t he net worikienf00286] QRPN tAppB! tBabidd it fdikdi eatiemed tihe et wask may
include this information if the network indicates for what APNs the type of
connect i VityfUPEHUBS Y B CReMBES| f ndte £CCEFLABIES 95T HEHefRBYK i ncl udes
an indi catd@natihal one pere APNsgade dikel dedratid scd Raixcaties that the
type of caonnectivity requested by the UE is not acceptable for all the APNs
provi ded. 1PVt RAeChet ¥Rt qrﬁGWud@gG%htﬁ%uﬂWQEt§6ﬁv?ﬁaﬁn%¥u??RﬁNdF§ hioe

i ncl uded, dohizsni pghead e Hchatipbhe Swpardied cGennegt i tyknlvperappl hes only
to the current APN. [00297]D) Cell Applicability Indication: The network
may i ncl ud&eEHi §°i P et itatien 2Pfrehe %‘thse &F8€ERing to a WAN cell or 3GPP2
cell or fento cell and if the network includes the Supported Connectivity
Type i nf orogddopn orriderSelected-Gomnectd Wit Mo Ty penppdorymtion. |f the
network includes an indication that the WLAN SSID or other identifier of
the W.AN CErP1BAt3ePP2t CBlfifesr et e’ e 1 identifier is included, this

i ndi cates that the Supported Connectivity Type applies to any CSG cell with
the sanme ygdam)of GG MPnalf ihhevastvwer kedineludes: arbidiicat.i on that the
WLAN SSI D or other identifier of the W.AN cell or 3GPP2 cell or fento cell

i denti fi edNiteTRBELPHCHUAE, 2RI SOT MYt €8 PRafat hed Suiiiért édLleshnektivity
Type appl itgs OBl Yst@odde el kentic VLAN e lth 0k a3 R2r celderen nfepto cell .
Problem 3: Tri g(l;erl ng of applications based on a nobility event

[ 00298] WhéRTiReLBE Tl dbhAedt B8 PBOTERTD JoovefageéP®hd enters the coverage
area of the CSG cell, the UE may nove to the CSG

[00242] One or more leafs provide to the UE one or more types
of connectivity indicating whether the type of connectivity can

be indicated when attempting to request creation of PDN

connection.
[00243] Format: chr; Access Types: Get, Replace; Values: APN.
[00244] One or more leafs provide to the UE one or more

Access Point Names (APNs) indicating whether the APN can be
used for the type of connectivity. In the absence of this leaf,
the UE can indicate the type of connectivity when attempting to

request creation of PDN connection without indicating an APN.

[00245] Format: chr; Access Types: Get, Replace; Values: one
or more values coded according to an Access Point Name

structure.



- 62 - cell depending on one or nore of: nobility nechanisns; cell

sel ecti on nmechani sns; and connectivity policies defined by the user, the
oper at or WO 2botdss37on the UE. The connectivity policies may/usaalioodesss | i st
of APNs; CSG IDs or cell identities; and the preferred connectivity type
(e.g. LIPA or renote connectivity) for such APNs, so that the UE knows the
preferred connectivity type for each specific APN for a specific CSGID or
cell identity (e.g. for WLAN cells or I:%DPZ cells or femo cells). The I|ist
can cont ai ﬁ‘?@l@jo an_indication_of which applications can use a specific
type of cé i vi tY" 00T HREC Cshaf fs e 'd Spéti £t Y5 e o 'cBRRBCtTVi ty.

[ 00299] Tr adist i ahatdyind Renthie@gend ngydoro tPNneenpeet ity sveliakgdet 0 a
specific data network or service £and therefore related to a specific APN)
i s based divTahapptF cdti ot A*ERRIYE 'BEhG Fatifiche Pt eqdi r es

connect i vidoyinket 88 cho spreidsice 1APN:hd Q830R1Hawe¥epe & AdRicGaSerOht 8oCSG
cell, the situation is different. In fact, there are sone applications that
may requi ¢ GoRRBCEPAGF G yRhedttHe WE ityPEoRhett®FTdVa tdi-ven CSG cel |
(or a set of CSG cells) or to any CSG cell. A particular exanple of such an
appl i cati gpo24y]an a@@éé@tﬁy%@st: hatt uptgadscpi oLunes: takenby.the UE to a
honme nedi a server when the UE is connected to the CSG cell in the UE s own
horme net woPKUCANBPHRE FFartidetiPalkC ex dnpt & o t§UERUEAR- appl i cation is an
application that automatically downl oads the nost recently created nusic
podcast f rgen48] honea PGdn 4:-8¢ i WEs St oOWhh ok cRet Wk kea 10039 L Thadi thonal Iy,
applications are started in the UE by the user. However, there may be

"dor mant " Udpghreal snisl diay dee W@g%‘%?ef@roﬁw waehcatrd UEPRDYEs to the CSG
cell coverag@ectivb3d;,- 1s typically connected to a renote PDN (e.g. in the
honme public |land nobile network (HPLMN) or visited public |and nobile

net wor k (VPL core network), and does not have a direct connection to the
net wor k Wh®9%#H he Camw@anceaesPdes (1t t KETUERE6RSS MotPYsdvESFocal | P
access). k390, i vpl &entahibonsei the appldeahions may not use the PDN
connectivity, for exanple, based on policies indicating that LIPA
connectivity is preferable to renote connectivity or based on policies

i ndi cati nd094M r enBie Gorneet i'VRtyesray vddsberasedf Bies@eh &pplicati ons.
[00303] I n,sqpR Lop!| erentald ens, yANsRPPI iGatl QcMBYe tAhIge) kaeal IP
connectivity when the UE noves to a specific radio cell, as in the case of
the HNB. TS crhagdbevihe feqorvarentifof; Havishg ghidbidshtiypesvéehett Fhggering a
speci fic RINsgoppecti v dientSeyetal o axames 196y a. IRl i &k £%Nty . Wit ch are
used for illustration purposes and not intended to limt the scope of the
subj ect ndtser desciPbddhahei Andhedtdhdlvinge of heoURe ¢leiseltect BAg t he HNB
cell or t i over LSLI ctihgn : .cel

[ 00304] Vm%%b%@gﬁ&%%\ﬂ%l&%‘#e&e?éhé% ?%%%?S%e%bgréﬁ%ﬁ%ée eood\;'gltl‘élgl?sléh ere, for
exanpl e t 3P epapbte avressipsepuahenPhedyEerbves oitalofishies €3G kel V5 t he
applicati utpLizi PA P tivityes t.Q be notified.

[ 00305] Ce(r?l{é%isntcg%)p%%@g%#%or@ﬁagwﬂggg%ffﬁ en%éft rggﬁll%%%gr)lﬁflpt otocols, for
exanpl e User Datagram Protocol (UDP) or Transm ssion Control Protocol
(TCP), or Fgefpéeentoediciatitty fascham®B3TMIRE éxeRahge data between a UE and a
server in the network. Depending on the type of connectivity, such as LIPA
or SIPTO ggoZsaot € £0NNGLT IMbbYinties aRRIdCati QB PRy e LR USe dcpp
different 'tranSport protocol or different security nmechanismto exchange
dat a. The agpbEcat$omim ittse tOENPhet @O 86665 -t 0 be

PDN GW selection function for network-based mobility

[00252] In some embodiments, a PDN GW selection function
allocates a PDN GW that provides the PDN connectivity for 3GPP
access. In some embodiments, the PDN GW selection function uses
subscriber information provided by the home subscriber server

(HSS) and possibly additional criteria.



- 64 - inforned of the type of connectivity being established, such as LIPA
or SIPTO or renote connectivity. [00306] The probl em described in this
section awpl2oa8sIne generally to the case of nobility PemsSen 02e39
accesses, e.g. for UE nobility from GERAN UTRAN to E- UTRAN or vice-versa,

or for UE nobility between a 3GPP technol ogy (e.g. GERAN, UTRAN or E- UTRAN)
and a non-3GPP technol ogy (e.g. W.AN) In _such cases, it is preferable that
sonme applications only use connecti vi ty4 over one access with respect to
anot her a &?fﬁsﬁl or sone applications nmay be forbidden from usi %1% a specific
access. s r 2O FAEIeN ABLEFFIY, Eé)trwél@i’i ACCRSTEESST 86

enbodi rrentsamlw@ aPPhd Ciadds0RS akeifdderanareanf uthey tape mhragress being
used and of the occurrence of a nmobiljty event. Solution to problem 3:

[ 00307] | n B¥GABIehbodiHent’s ERENDE Fals'Adh &ppl Featan Hflifagert hat is

confi gur ed iWot-Ra 8PPh | €At iQRNCORANEERE | ik POkCPess The appli eati on
connectivity policies may either be defined bgpthe user or provided by the

networ k opfErarstPECT HETUEX P i hY UE G §Gr abf of " BAHIFES§6F i nf or mat i on
t hat may Qg,sq%fnl ned by the application connectivity policies may include
one or nore of: whether a given access is preferable for the application
wth respect to other accesses; whether a given access is forbidden for the
appl i cati 690238het hef e IBPA SHRABELPVITY G TSEPTCPERWHERT i ()0 SF it e

connecti vidoytGOR, apy: conbifatiigne8f thetihreehcare R.ef ¢yabl,e £oe the
application when' the UE is connected to a 3GPP or non-3GPP cel I; whet her

LI PA conné€eréity of SIHTOoaRect? ity & rendtfd %@ﬁwﬁébt%“ﬂ%@%@@ any

combi nati Ok nthepk hieehar enfog bi ddan 401 <t hepappdi catdo0rnwheprihe UE is
connected to a 3GPP or non-3GPP cel l; whether LIPA connectivity or SIPTO

connect i viltty 2o ovedote "eEiRest PvPPY (orframy teenbBrHAY ittty &F BRECERFR®) are

the only typenohpgonnecti vidky cLpaty the appl 'A%@tb?ntﬁértd%%%c‘é’@@'ﬂt he UE is
- 65 - connected to a 3GPP or non-3GPP cell; and whether the application

can use aToeet alhorgpefaf téenHEetPvidly tihe ddspeeivi el 3GPPNoFNend3EPP cel |
or set of ,3GPR,Qr - nof; 3R el ksy M@%ﬁi |3 %Qeﬁcgm&cddﬂﬁ%s TE;B

appl i cation manager receives triggers fromthe |ower Tayers (é.g. NAS or
AS) of onéldpwadséer ofharohi-| Thy BVEntwescxiptspnoforikans] ésvoflapbility

events t habace,ngt i st ended Lo-Li git {he,.5600e.0fsifie, Sl gehuTRLASY

descri bed herein may inclu he UE enter] ng coverage of a specific radio
t echnol ogye(ésg. OE—EUTJR&N O ANenet £19rs tdfe 3OBPReawihoptt Hencoveeage of a
specific radi o technol ogy; the UE connecti ng to a 3GPP or non-3GPP cell

(includin mdrlonali 0 éﬁg Ir tity of
t he non3 dy EEHT’ :a{t]l\?a QVIEQ?S ({Sngg cati %fgﬁtcgﬁ t etccgeléléflg& cgﬁﬁectl vity
avai | abl e iindithei@GPRora qes3EPPeeaY Inay tul$e BEch eavd ingp ta. 08GRPPRdAorheon- 3GPP

cel . 100303110 s00p &rhadl ments, . the, abollcati on, manadsn 1igon; Lecgi ving a

trigger fromt ower |ayers decides e applrcation
connecti viaS¢ poki cr essIpnerondansefiofs aﬁpBlGé’atZl opslshoulférse taubhehed and

al I oved t()b%%cggg %hgh gﬂ tﬂggJ5%%@@%%££¥$$yéontext to select the PDN GW.

Examples of an access gateway may include, but are not limited
to: an evolved Packet Data Gateway (ePDG) for connection over
WLAN and a trusted non-3GPP IP access for connection over 3GPP2
radio access. Examples of information of the current radio
access may include, but are not limited to: the SSID of a WLAN
radio cell, or another identifier related to the WLAN radio
cell, or CSG ID of the current CSG cell for a 3GPP2 radio

access or another identifier of a 3GPP2 cell or femto cell.

Problem 2: Selection of local IP connectivity depending on the

service



[ 00310] I n sone enbodi nents, applications that use a specific type of
connectivity in a 3GPP or non-3GPP cell can go dormant (i.e. remain active
but not ewohangssifata) and possi bly provide an indicati eaTius2athm20s3er t hat
the connectivity is not avail able anynore and that the application is
suspended. I n sone enbodi nents, applications that use a specific access to
send and receive data and that are Ia_uré%hgd by the user when the UE has
access to that specific type of connectivity in a 3GPP or non-3GPP cell, or
are conneﬁ{)@%ﬁo that specific access, canhgo dormant and possi bI%/l provi de
an indi ca o t hEqsé et Nat CPRREClonreetiyi 1§ TSt hdt! =&t abFe™ahynor e
and that theiapphieatden disususpended. vhicnb6t- 1E003d4dddbi1somrereahodiment s,
t he application manager upon receiving a trigger fromthe | ower |ayers

deci des wﬁ@;ﬁé??sﬁa§@a”éﬁstH@Cébﬁﬁi%%I?B%}EﬁﬁnéﬁFW%¥ﬁy“b@PiéFé%?So or a
set of appldceat kepsi ddhatswer esdesgantyshaould, bernetdifd edof )the type of
connectivity now avail able when the UE is connected to a CSG cell or when
the UE is 1go?tninﬁct ed to a specific access. E00312] I n sone enbodi ments, in
order to &¥o\lappl featicons iothe ottt P& coRtBX 2GS SaPREEF nBY Th t he
UE in the @tate MasH NG ialy REEWOEKE Ntk Qlet Bah NASbevelprse )t hatet he
applications can be reactivated when the right type of connectivi t%/ or
access beCHRfEavai PebI € GOSEIFThe! tHdIalr6HStbI t e IPPECTLEYEY st P n the
UE that LLRA;g0opReEh: W t YnayS pavaktabl 8,1 0nhgshegnseligctedneor st hat
renote connecti Vi t%/‘qjl s avail abl e, or has been selected, or that SIPTO
connect i vidt yelgtavadithisite, P8 1hash de&ir SEIeEPEl. clrr IR YioPeRSFR &dEi tion to
the notifigabian, ofpi®BidyJ e gyent Sp1d neliudiagnmebi id v bebweepageesses.

In sonme inplenentations, the UE provides such an indication to its upper

| ayers. ThietappFFtatt oh rfarfagercdd thel QB BETVIayeren@resexanpbes of such
an upper !I%%%_%fo!:‘@)"’ea\/%eckiafni'shlpﬁs%ﬁ%lc?s@d byt QE £2IDL & LQNREELYI LY
availability is determ ned using a or even USIM then the upper |ayers
woul d det ermicAén LPNS aVAld abicpiel) e réforce léorhectiRa tapraeairiabiyity by
consul tingfihe,indi catorys k3 SORE. LRl ementatians, the, 4 ndjgater . mpy, be
stored in nenory (e.g. renovable nenory). |If the Upper |ayers determ ne the
availability of any of LIPA SIPTO or renote connectivity, or that any of
LI PA, S| PI9258] r enviteerc aremeetingi thahave BHéenasekecteddueaesbethy attached
to a 3GPP 0fca0n: SERR. ol loahllERsipan sucgesstyl Aldachidge Loe.Lpper

| ayers are provide the indication that a connection to a spem?l c 3CGPP or
non- 3GPP del thesnestaht i shtedavf opt exariplde an3GPP OSGleeldeqyesas WAN - 67 -
cell). 1t he h ppPg y, tQ . erm . LI PA Qor renote
connect i viatt)st}aitcs g?/gﬁéab etet.“%[tg%lélﬁ% Cg{osr% eﬁgg%?rrglrl?(gpeta%acgggl'i 1g‘}:}t(tgi on

recei ves teitggeksa$soms hdel Gner s | ayersstiegg coNASCbIVIAS) tof tbae or a set of
mobility i of . obi_l i e . a

Mntended Tootrar The o paToPUr nEPLlly aut mmarper DSl dhrnbfefhte

i ncl ude: tihecEtkatér iy covekage. oksaurspecithet radeice techecltogytyel g.

E- UTRAN, WAN., c.,);..the UE | i he verage. of S ific radio

t echnol ogf;royﬁgg%f%oantnt%ccﬁ r%) t%%lga@% ot(r%l%ngﬁ-%gﬁ?g %@’ & f%nE:JFuIaig%g
optional | yaprovodi wgnt e GSG LDPBf cire=@SGitegl koorhe déntauly aPNt hieutnon- 3GPP
cell and, J.f avail e, indication_of typ f connect.ivity available in
the 3GPP osrlnﬁgn?%%ggé cr%a\yl )n;Ott ESOWJEt %acg/el@;?él l)aé %EﬁP %?mﬁeon(r;]c-l?@lg cell. \When

t he appl i cakirenioecéraesidthellipivggerts,a tteeuappl tcabe orerdeci de which type of
transport protocol to use or which type of security nechanisns to use to

exchange %@Hﬂtion to problem 2:

GERAN/UTRAN and E-UTRAN

[00259] The proposed solution is to allow the UE to indicate
at attach (e.g. in either GERAN/UTRAN or E-UTRAN attach
procedures) or when requesting additional PDN connectivity (e.g.

in GERAN/UTRAN PDP Context Activation procedure or in E-UTRAN



A exanpl e nethod for use in an user equipnent (UE) will now be descri bed
wth reference to FIG 27. Afirst step 27-1 involves receiving application
connect i WOyopaissxves in a functional |ayer above a nonPaTAS3Gl19208a% um
(NAS) layer. A second step 27-2 involves receiving an indication of at

| east one nmobility event in the functional |ayer above the NAS | ayer froma
functional |ayer below the NAS |ayer. A.third step 27-3 invol ves
determ ni ng whether a specific type of éonnectivity is avail abl e based upon

t he application nnectivity.policies and the jndication of the at.|east
one mobi | 17y B8 eRPE bl R EEF RS I bRo sy Rt g Py PR
connect i virtnya[ 00346 et t e rUEhe osmect S d @pal, gi neéspdDN syl efcanpi ng on a
cell, such_as. a ngP cell or WLAN cell or non-3GPP cell (such as a 3GPP2
cel ), asdUmiAGEthat Thé C8rHCeal Fows  LIPA Connectivity, some applications

may need to be connected both - 68 - locally (i.e. in LIPA) and renotely
(e.g. to foe26dper at of dwetawekbpdidbhsSs eans tibabchoevdderysame BPBEN, typically
identified b&,g,sgeci fic APN, the éJE may need _to cgnne t both in LIPA and
in renoteConELTP Vit ﬁdﬁﬁd@fé;ﬁ% Provi%m fay hecCorfsi'féred €6 2onsist of
two part s rapubevedoesidie iVEtknoywd hatnd cspeehl i thPDY needprboibe
connected both in LIPA and renotel gjc when LI PA is_avail abl e and b) how does

the UE i ndU6at @ PRECTEST 56 4°f Pt snmedtrontt ot & PHISId VbEY cohinect ed i n

LI PA and fsarrra seseaek caniechionyhéon tdiee samenBbhl too beenrect ed renotel y.
[ 00317]In conventional operation it is the network that deci des whet her
connect i viTYPEGTAYERY tHih TPONCET . @F FHpedi AIY APRG T &£CerfPain cell (e.g.

a CSG cel lihashaubdehe wgnrneet ednbst N, lilPAnGE fempieucanneeh Ykt ¥ny
[ 00318] Wi |l e sinmultaneous connectivity to the same APN is al ready

per mi t t ed °"EhEF e™PEe rfof medhanFCSii e ot 1 hidiYcat’d PERat O ket & 1PBNCEo AR on i s
est abl i shednnt+show, d be established using LI PA connectivity or renote
connectivity. Solution to problem4: [00319]In sonme enbodinments, the UE is
confi gur e?@@hriugh olicies. An exa\q%lfe of a policy, which is for

i 11 ustrat il929dr posedr ol yeada ABe THREIFREE% 6orPRFtithe 9666 of the

subj ect matteradessrihedherein, &8 frrRrachnAPNt heslEdss spr avided an
i ndi cati on of whether connectivity for that APN should be in LIPA

connect i vitty 8P FRADRE IcTrHieELFVIRY LT OIS2URPA SoReRThpiTe FEREH! VERSY/ t he

policies ahe GOMACQUEREIEST message in E-UTRAN or in the request for

additional PDN connectivity in E-UTRAN.

[00262] In some embodiments, if the UE does not provide an
APN, the network assumes the UE is requesting connectivity to
the default APN, which the UE may not know. If the UE
establishes remote connectivity to the default APN upon
attachment by not providing any APN, the UE may later add LIPA
connectivity to the default APN. To do so the UE requests
additional PDN connectivity with the “Requested Connectivity
Type” set to LIPA and not providing an APN. Upon receiving such
request, the network interprets the request as a request for

LIPA connectivity to the default PDN.

[00263] In some embodiments, if the UE request for
connectivity for a specific APN is not acceptable by the
network, the network upon receiving the request from the UE for

connectivity responds to the UE by rejecting the request with



in the UE by the user. In sone inplenentations, the policies are provided
to the UE by the network operator. An exanple of the policies being

provi ded wo 20ti@ssiZomay i ncl ude MOs using OVA - 69 - [ 0©08ZAjSker1520888

i npl ementations policy information is stored in a nenory storage conponent
of the UE. In sone inplenentations the nenory is renovable, for exanple a
Uni versal Integrated Circuit Card (Ul ( card. In sone inplenentations the
menory is configured with policy infor ion. [00322]In sonme enbodi nents,
the UE is provided with an indicgation, when LIPA is avail able, whether the
UE shoulda@oﬁﬁgﬁ?p?%ﬁt?lﬁﬂ?sfpégﬁf?%ééﬁﬁ&%ﬁgnﬁk?gnggﬁsﬁﬁﬁqe %EQPA connectivity
and i n rendhacconnecyt i fdrt rhalknasones emdrodivients] et hehdJmdtsiopkovedetbm t h an
i ndi cation of ether or not .the UE should request first connection to the
APN for ré&fBfB Eoltectt Vitty “dand STbSequhti?y Fedtidst & dddi’t Fonal

connect i onsuppbhecgarmnrARNiivAtll PAoeonnettdaviby, (00323 rasese

enbodi ments, the UE sends an additional indicgation when reguesting t he
first or &AYGMENbRAIVPDN TonnBEPT VT (i 6 teXampl BYREt i VA€ PBR" Cont ext
Request in GERAN UTRAN, PDN Connectivity Request in E-UTRAN, |KEv2

si gnal | i ng00264] W.AN n RIINGCAhdbacayery dechamisis §esn DSMRWEngDSM Pv6
tunnel establishnment nessages or networking protocols of non-3GPP accesses
used to eSEABFPENTINR C¥nMECcEPYi E9Y Ut tan TATTACKP REAUES T Pies sage,

i ndependentlsyoafiswhetirer usheyUEcpspvidesran rARNeof N0 didviegHestn

i ndi cati ng whether the UE desires Ll PA connectivity or renote connectivity.
Pr obl em 52VeSEPRARURIPT GHf iICGUPSEF bR POTISUPALsBhe  endodi Mert'sStefe user of
the UE canymanyal byn@didt 18, iReWi €So £ Oadril gt 0f Fal | ol 1GSGitchatphs stored
in the UE. In such case, the user may configure whether LIPA connectivity
is desire@OPB?CFh%l%béﬁiFﬁ@U€S€?daﬁﬂyﬂ&ﬁﬁwﬁpéﬁe€6hﬁ%%iP6h§P§pplications. -

70 - [00323Lkousyel  bithe network, ABY: NAte AGeeRbat Neo Lonfirgunati,gnkt hat the
user has entered. In a first exanple of why this may occur, in the specific

CSG t he UErﬁaédﬁadﬁﬂWﬁﬁh&&np§Ft%ﬁéthetWB?ﬁoﬁﬁyeﬁgﬁﬁﬁﬁﬂﬁﬁattéesﬁ%EW?W% APN
cannot ben%@”@ﬁ@ié@kékadtP%heOEe&@ds&@&”ﬂﬁ%etB@tcéﬂﬁbé@idﬂiynQ% abloved to

access LIPA connectivity. This may occur for exanpl e because the user is a
guest in tHéiEsalandy irveriap] shetndicdcees el beal S¢sdwes such as

printers oinhacakyservefe tbniapothes axamlepel o whyodhis iy yogeyr, in the
specific CSG the UE has added manual ly, the network may decide that a

speci fi c APNcehAfAot T Eonnectedttendtal wither Balytain IUPACUSESHAY deci de

that the UE,ihs-poti@a)] QWRG L@ aceess-femi g ¢ARNegtd Vidghe Ul 0ply | ocal
resources. Solution to problemb5:
disconnect from the PDN.

[00265] In some embodiments, the network may also provide the
Supported Connectivity Type in order to indicate to the UE
which types of connectivity are supported. For example, the UE
may have indicated “LIPA” as the Requested Connectivity Type,
but the network does not support LIPA and has instead selected
“"Remote connectivity” and indicated this selection to the UE in
the Selected Connectivity Type indicator. If the network also
supports SIPTO, the network may indicate that both “SIPTO” and
“Remote connectivity” are supported in the Supported

Connectivity Type indicator.

[00266] In some embodiments, the network explicitly indicates

the specific APN by providing the APN in the response, or



[ 00326] The proposed solution is to allow configuration of when LIPA
connectivity is needed on a per application basis, or a per-APN basis, for
t he speciwDceotdiss37ol n sonme enbodi ments, the user manual IPgTASRG1I1HLO88E When
LI PA connectivity is needed. In sone enbodi nents the application configures
the information. [00327] The UE requests the type of connectivity as
described in the previous solutions. [Q0328]1f user configuration for a
specific CSG and rel ated LI PA connectivity or renote connectivity for a
specific APN._i.s.not acceptabl e t he networ t he network upon receiving
t he reque§f“pflr18ﬁ£?%e”5‘éctea&lln@oﬁﬁ%&ﬁ/iJti/ tﬁ%sggﬁdgh?% e Erggu??ﬂf%%ti ng

t he requesty and radheatigngnt/habnt he requested connectivity for that APNis
not avail able. [00329] Alternatively, the network upon receiving the request

fromthe conpectivity far an APN ponds to the UE by accepting the
request ar@zlpér)’ivi di iy i avdre bﬁ“%nTil’péfg%%@oHﬁeE?Wﬁﬁ/ E8%d i ndi cating t hat
request ed doypecof veonpneat iaviyt gPivsi otoavaidedhbple Foy xampleorkf (L1PA
connecti vi thy is - 71 - re%uesﬁgrﬁd and LI PA connectijvijt £s not _avai |l abl e,
but renpt & CoRAEELTYiI3FT S avaT aBI &Y te PnEPRBFK  provi déd rFenrbt BF °F
connecti vidogs fbe aetwmwprday,capmexpl éeiddatimndiycabe &hen speeif iteeAPN by
providing the APN in the response, or inplicitly indicate it is the APN the
UE r equest’®§°by AottY &thgeaﬁﬁaw TEE3361TF BsEreTonS §u¥P&t Pon for a
speci fic CSGnandivet @t edd RAtgonnegtdVidatcak ihgNBEe €OfReet ifvbhyth®or any
APN i s not acceptable by the network (i.e. the network does not allow any
LI PA conné&t ot GORRTC SIS YUECSr 2B st thate SaPPEW Bnythentt &Ycshngetiidty for

such UE), ttRerbgtuer ki ponthiecetvingide deguest Esomdihe ibg fiernot
connectivity for_any APN responds to the UE by rejecting the request and

i ndi cat i ngVPRABPL RS R usCEéd BB i Wid ;?eéé)féiﬂlﬁ%? IPA ConRettivity or

remot e conReghib¥ityapi eheverwesk redresiedhtbstnod avaidabhgiicitly
[ 00331] Alternatively, the network upon receiving the request fromthe UE
for conne®i ¢PEYPFOrIEMIAPNYr 88PBnts H 1@ UEChYP AcTEPtiNG1¥he request and

provi di ng aRvavahy ablh edyiperef 1enaectd v iy, and Loagdb&ald nant Baher equest ed
type of connectivity is not available. [00332] The network may indicate this
ei t her i npIPEREN§BYr ndt TreovFaIrAgk affy) SAPISs LERAt AE FEPIGP GPBCRXpHICI ty

provi di ng R 3A5Le APN d ndivcati @hes i &b the Jespanss. chd Sae ephadigents, if
the network rejects LIPA or Renote connectivity for a specific APN it does
so by ret (fRtngst el pPNIGCtREe UE ¢Harlis BétngIvesectiedt 6vereaf|y

di stingui showhbeh fype Ofhqopneciiyvidy 45 Rekngpfi &) 61 edihon ot Reo APN, for
exanple "no LIPA" or" "No renote connectivity".
LIPA” or “No remote connectivity”.

[00268] In some embodiments, the network may use an existing
rejection cause augmented with a “Supported Connectivity Type”
indication and an “All APN Indication” to indicate the response
applies to all available APNs. In some embodiments, the network
may use a new cause augmented with a “Supported Connectivity
Type” indication and an “All APN Indication”. In some
embodiments, the network may use a new cause indicating the
response is for any type of APN with a “Supported Connectivity

Type” indication.

[00269] In some embodiments, upon receiving the request for
connectivity from the UE for any APN, the network responds to
the UE by accepting the request, providing an available type of

connectivity and indicating that requested type of connectivity



Probl em 6: Discovery of type of connectivity provided to the UE [00333]In
sone enbodi nents, when the UE establishes PDN connectivity in a cell, the
UE may hawe 20u¢psexbed a certain - 72 - type of connect iPeiTtus2¢ia/ogns3g | PA) ,
but the network nay decide not to provide the requested type of
connectivity and instead provide an alternative type connectivity. In sone
enbodi nents, when the UE establishes PDN connectivity in a cell, the UE may
not have requested a certain type of connectivity (e.g. LIPA), and the

networ k may decide t rovide a specific of connectiviity (e.g. LIPA).

'h such cade oEna" UE Hadds "o RAOW ety garar CCBRRECHI Vi y “uct ual ] y

provi ded ireqoedeedtondlila apphecativions itshabtr eqairsold, PAuconBretévity or

renote connecti vi,t¥ to accesa L cal services, or aﬂgl ications that require
t Py ¥

to know t K€Y EE6F M E o & ©or'i dEF O K oPERY 1YY SEMSEE a transport

prot ocol @onseedtviyy mechariosmn chiPO3IHSian kael yetwhen i yUEnastabéi shes
connectivity in a macro cell, the_network ,nmégdeci de to provide SIPTO

connect i vit§ti hEF eBdTHTS FEnotBe cBhNERIRATY M 8one BDpIF Eat'Pons oy al | ow
the use ofpreRedt ¥peadfidd daransper t i aiaeRkctecgnndiiR)vivkenygenpectivity
is provided remptely or in SIPTO or LIPA in which case the UE may need to
use a di f FEFEAETRr Bt oIt ST Of heC PPt i cativoNes Thi SR a@&ﬁpebe’ég{]se t he
GGSN PGW izpnsehectediddr suth gevway tdadt itdie n@Shh BOW has renkaneed:
capability to provide specific services to the UE. An illustrative exanple
not meant SCETPFREYL e S édt That t e deseritBedShet £isre9s tREMUE"E hat
desires ta/kaoveyheihet, conneet U¥ihyy Was Pnevkdedr-sgnielppnar in SIPTO so
that the UE uses an appropriate protocol for the application. Solution to
pr obl em 6:%‘;00 35] I n sone enbodi ments the network ensures that a given type
of unwant é80%/Ghnect TRi I3RS EMGOIERPRAYS i SHfoCANPBREERY oL 61 PREVIEL| thhe APNs

or for a %%tpp@h@&w@m{&%%@]tbwg@@ei@dmcﬂo@rﬂhsom@r@%@cheéuws t hat
the type of connectivity selected is indicated to the UE. In sone - 73 -
the UE which types of connectivity are supported. As an example,
the UE may have indicated “LIPA” in the Requested Connectivity
Type. However, as the network does not support LIPA, it has
selected “remote connectivity” and indicated this selection to
the UE in the Selected Connectivity Type indicator. If the
network also supports SIPTO, the network may indicate that both

“SIPTO” and “Remote connectivity” are supported in the

Supported Connectivity Type indicator.

[00271] In some embodiments, if the UE request for
connectivity for a specific APN, or for any available APNs, is
not acceptable by the network, in some embodiments, the network
may provide an indication of whether the restrictions of
connectivity for a specific APN, or any available APNs, apply
only to the current CSG cell, or if the restrictions apply to
the CSG ID, which may include more than one CSG cell. As an
example, the network can do so by providing a specific “CSG
Applicability Indication” set to “current CSG” or the CSG ID
together with indications such as those described above to
indicate to the UE that the restrictions apply to any CSG cells
belonging to the CSG. In some implementations, the network may

either not provide any additional indication or provide a “CSG



i npl enentations SIPTO and renote connectivity are indicated to the UE when
sel ected for a UE connecting through a macro network or through a CSG cell,
and LI PA wbeniipssszoded to a UE connecting through a CSGPC&US20110083%] The
network provides an indication of the Selected Connectivity Type to the UE
i ndi cating either LIPA SIPTO or renote connectivity. This can be achieved
by including in the acceptance of a PDR _Context Activation Request or UE
Request ed PDN Connecti on Request or I'KEV2 connecti on establ i shnent or

DSM Pv6 tuynnel, establi nt (foy exanple a Binding Acknow edgpent nessage)
o nom. 3GHREPLRE BbRFEL LG SESLAR § SNTERC(T GF Cokanaf 1o Soaebpoitel ) I A
sone i npl ekt ainp daseddHtS oY thachewder an ragdibeat-i oo the adelbR fCONTEXJE ACCEPT
message or_ an ACT| VATE DEFA?LT EPS BEARER CONTEXT REQUEST message

i ndi cat i ng"6nE 6 S the"thrée 't YPes b cortédtitvPty. S S SHeYi rPl Bifent at i ons
this may iciehude ascidglilcati on in an | KEv2 connection establishnment or

DSM Pv6 tunnel establishnent (for exanple a Binding Acknow edgnent nessage)
or non-3GP connection establishnent (for exanple for a 3GPP2

cel )i ndi 46;’9525 onel of?'t HEYt fir Be F%e%etaﬁo(r&oﬁﬁexﬁ% t3 [60538F Thet Pet wor k
i ncl udes anhSuppost ethLanpecbifviebyndyperitidiseabortéd a5der dtigehndgcate to
the UE the type of connectivity (e.g. LIPA_ SIPTO etc.) supported,

[ 00339] Théje&it' wor k=78t dﬂ?sle&lﬁ“}#ﬁﬁjr%’g% i'die OF EherSel 6t dd fEsAREEET vity Type
in order teibRdbgate dhe ilppeiel, eonnectdsd tyi(eod. idlRAatSLRTE ete. )
selected for the current PDN connection. [00340] The network includes an

i ndi cati oftS6f Tihet her the requested connectivity type is not acceptable for
the current APN or for which APNs it is not acceptable if the Selected -
74 - Connged2781ty Typesdne didbbergsitd ) amdrhenRequest &d danneebhvisy Type.

[ 00341] For  CSG cells, the network includes the CSG :‘Cppl icability Indication
i f the i ndiCCaErbhEth The 38| ected eonmdéti ¢t § TYpe- Bt te RSUPPOFt ed
Connect i vifoy EyREN/ IR0, aapRtya&nldedu sthercupi efinfeGicel keghict® the
current CSG ID. [00342]In sone inplenentations_such a solution may not work
for | egacyUESYT8Mhce-theGS8gaed ME msarst-1e L Eapabl & 0fSYsFocessi ng t he
new i ndi catireRma Probl @Myl ibapki €84 1 @S- Lfucan . atgdi s £ctdie ow hhAynmese than

one S-GWserving a UE . . o
example be performed by considering the Request Connectivity

Type indication versus the contents of an UE user profile.

Non-3GPP accesses:

[00274] For non-3GPP accesses, the UE sends the “Requested
Connectivity Type” indication independently of whether the UE
provides an APN or not in IK@v2 signalling when connecting over
WLAN, in the networking layer messages for other non-3GPP
accesses (for example for 3GPP2 cells), or in DSMIPv6 tunnel

establishment messages.

[00275] In some embodiments, if the UE does not provide an
APN, the network assumes the UE is requesting connectivity to
the default APN, which the UE may not know. If the UE
establishes remote connectivity to the default APN upon
attachment by not providing any APN, the UE may later add LIPA
connectivity to the default APN. To do so the UE requests
additional PDN connectivity with the “Requested Connectivity

Type” set to LIPA and not providing an APN. Upon receiving such



[ 00343] An architecture with nore than one serving gateway (S-GAN serving a
UE, for exanple an architecture supporting at |least two S-GN, at | east one
in the HoMB 2ubByWem and at | east one in the macro or @®OoTAISR@EWRISES has
been proposed in order to enable LIPA or SIPTO or both. Enbodinents
provided in this application include nodifications to existing data
structures and nmessage flows in order_ t5% support LI PA service continuity as
wel | as renote access | ocal resources for LIPA/ SIPTO based on the at | east
two S-GW architecture. Further enhancenents nma Fe made beyond_i ntroduci ng
more t han “678°8 G 'As SHCSFEEd T T HP S drgﬂﬁ%is ng® 14 PARSFFANECSI PTO
servi ce canminubhyectdPRAsenvicae eofdultuisow.or SI PTO service continuity, or
both, enables a UE to nmaintain its IP connectivity to a first residenti al

| P networ nterprise IP network as t UE noves to HeNB subsystem or
anot her ci?&@i an eNB THat"PetBrnEet £E@eaUEeE%%Wﬁ$%§tmr k, or vice

versa. | nidonakkyivsey e acepttnii ¢ yarmay shecsuppespetblian lgnendi recti on

enabling a UE to intain its IP connectivity to the residential _|P network
or et 6F prrEbEOF B nEEROIAE RS S HBOBE TS Yo b ERB Stb o6, UBnbihr

cell or arceNBcthaity srdi@londs ¥6 theamest edjtetand Rmetraeksdi Hierent from
said residential |IP network or enterprise IP network or the |IP resources in
sai d resi GEnEPRFOPP Nt WorRof"eEnt &1 113 &9 PPALL WoF K€ JH50344] As a UE can
move in/ oubnatcH{ e)NB sibsysteaprgoverage Maiichpis. diieeidtwoeanpest £sk t o
residential/enterprise network, a HO between a first H(e) NB_and anot her

H(e) NB (t K&CEROEhBPE KR )NIB Shof' Iha%i Hoh 4t 688 SEo2 FE_UUT<e Y dcal to the
first H ewa% ert8aCcEM{R)NBiegCuySe” Upen sueeasshul o HRWpraegdure the UE
may not be a Fe to initiated new LI PA connections top the resources |ocal

to the fi PSETRPERB)71Th cor dEPPPBEREACtITIFITHELOE, TYRR™ MVELTEY18Bnd a nessage
to the UE indicating whether the Local |IP resources are directly accessible
or not. |fodd77fh conti Uiy cnpoanabhed uddie rdeeiyndermotidjuedtt hatnt he LI PA
traffic is_now handl ed by the macro. As a conseguence of the macro handling

the LIPA t4&f PEcIOHi $98rciit Vdhdr §Phg? rinses Tty “aPphe "FHEOMVErABYO3Ehd a
nmessage t ot heeUbm i wgli Latdid nhhate t heqdd RAhBabtb6i dsnnarhandl edoby the
macro. [00345] The UE may al so detect that access to the |ocal resources is
not avail &5PE BheCPY UELErHNPAE tPEtCIHEICSERFnaP¢dtBred $vaBseht or no

| onger broadeast edi + Alterat bvgh Yapfe changexbppeel 11+ dmmy be detected.

Sai d detection(s) may assist the UE in determ ning whether the Local IP
resour ces CRFECEr HEEtY y acCEISPBre ¥td NotPPorcorndrearig thactt he LI PA
traffic isnewpandled by dhe PBERO-OfvRY, asHael NBisubsystemthatkfails to
have access to the |ocal resources. [00346] Upon determ ning (e.g. due to
recei vi ng FrRE1ABS SEYECTT GInCRETRELWOr k [Te.Sgret RECMVE)S tisnditéat PR e He

fol I owi ng,,.9r sdye 10 alk deternining 4 he absence,of & GSG iadhgator)
whet her the"Local IP resources are directly accessible or "not or indicating
that the LEVPAlePa¢fhyr Bronowrhandl eddinattise macree ove L t@dH(e) NB subsyst em
that failstochaye;ag t9 the; b ocal,iesour ees t he, U fnovides, one or
nore indications towards the - 76 - upper layers indicating whether the
Local |P redeareds Hre W rectrkychteessiwled thernoeinraimdibcaringethat the
PPt al Lol S NON DANGA 1Y of e AT 008 BYoB: HLE) N Sllbowst gl L hat
fails to have access to the Tocal resources. The per tayers may take

t hese i ndidgatbonsct nfxwraddeurPNwhen determ ning how to utilize the LIPA
connectivity (e.g. also taking into account user preferences or other

pref erenc 003 I dditign, it wayld e ial it _remie cess
toward th 6?207(%' I Iﬁ% egsbgﬁer %@kfggfg%%%%’r ted g%?gggg %%ft esop%ég?glg%i %@gt o]
enabl e a uwsepPotrbedcCays@ntverpr I'gee orn raggiedenti ahdl R tresourtéesUVESol ution to

prOblen]7ﬁhich types of connectivity are supported. For example, the UE

may have indicated “LIPA” as the Requested Connectivity Type,
but the network does not support LIPA and has instead selected
“"Remote connectivity” and indicated this selection to the UE in

the Selected Connectivity Type indicator. If the network also
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than one SCGRAFFEIYheYUE Gh¢ PRTHERB Woverage 1dnadi thasesdtsnre 6F fores LI PA
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to keep track of nore than one S- in the UE's context information.
the request indicating that the requested connectivity i1s not
available and indicating that the rejection applies to all
available APNs. The network may indicate this either implicitly
by not providing any APNs in the reply or by explicitly
providing an “All APN Indication” in the response. In some
embodiments, if the network rejects LIPA or Remote connectivity

for a specific APN it does so by returning the APN to the UE

that is being rejected to clearly distinguish which type of

A\

connectivity is being rejected for the APN, for example “no
LIPA” or “No remote connectivity”.
[00281] In some embodiments, the network may use an existing

rejection cause augmented with a “Supported Connectivity Type”
indication and an “All APN Indication” to indicate the response
applies to all available APNs. In some embodiments, the network
may use a new cause augmented with a “Supported Connectivity
Type” indication and an “All APN Indication”. In some

embodiments, the network may use a new cause indicating the
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indicate which type of connectivity was selected and the “All
APN Indication”. The UE in reaction may maintain the current
connectivity, even if the connectivity is different from the

type requested, or the UE may disconnect from the PDN.

[00283] In some embodiments, the network may also provide the
Supported Connectivity Type indicator in order to indicate to
the UE which types of connectivity are supported. As an example,
the UE may have indicated “LIPA” in the Requested Connectivity
Type. However, as the network does not support LIPA, it has
selected “remote connectivity” and indicated this selection to
the UE in the Selected Connectivity Type indicator. If the
network also supports SIPTO, the network may indicate that both
“SIPTO” and “Remote connectivity” are supported in the

Supported Connectivity Type indicator.

[00284] In some embodiments, if the UE request for
connectivity for a specific APN, or for any available APNs, is
not acceptable by the network, in some embodiments, the network
may provide an indication of whether the restrictions of
connectivity for a specific APN, or any available APNs, apply

only to the current cell, or if the restrictions apply to the



WD 2011/ 085370PCT/ US2011/ 020838 - 79 - Field Description |IMSI-

unaut henti cated- indicator This is an IMSlI indicator to show the IMSI is
unaut hentwoabadssveBl SDN The basi c MSI SDN of the UE. ThePprasena®2(838
dictated by its storage in the HSS. MM State Mdbility nanagenent state
ECM | DLE, ECM CONNECTED, EMW DEREG STERED. GUTI G obal Iy Uni que Tenporary
Identity. ME ldentity Mobile Equipnent ldentity -(e.g. |MEl/IMElSV) Software
Ver si on Nunber Tracking Area List Curr ent Tr acki ng area |ist

current cell identifier, which may include more than one cell.
As an example, the network can do so by providing a specific
“Applicability Indication” set to “current cell” or the cell
identity together with indications such as those described
above to indicate to the UE that the restrictions apply to any

cells with the same identity.

[00285] If at any time the network provides an indication to
the UE of the type of connectivity supported for a given cell,
in some implementations the UE stores the information in

relation to the identity of the cell.

[00286] In some embodiments, when the UE provides a Request
Connectivity Type, the network can use such information to
validate the UE request. The validation may for example be
performed by considering the Request Connectivity Type

indication versus the contents of an UE user profile.
[00287] PDN GW selection function for host-based mobility

[00288] For the S2c¢ reference point (not shown), the UE needs
to know the IP address of the PDN Gateway for the PDN the UE
attempts to connect to. This address is made known to the UE

using one of the following methods:

[00289] 1) Via Protocol Configuration Option (PCO) at the
attach procedure or UE requested PDN Connectivity procedure,
for 3GPP access as defined for GERAN, UTRAN or E-UTRAN or
trusted non-3GPP access (if supported). The UE may provide at
the attach procedure or UE requested PDN Connectivity procedure
the Requested Connectivity Type indication, and the selection
of the PDN GW and of the IP address of the PDN GW takes into

consideration the Requested Connectivity Type indication

[00290] 2) Via IKEv2 during a tunnel setup to ePDG. The UE

may provided the Requested Connectivity Type indication in the
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address of the PDN GW takes into con51deratlon the Requested
Connectivity Type indication. The network returns the IP

address of the PDN GW to the UE in the IKEv2 signalling.

[00291] 3) If the IP address of the PDN GW is not received
using methods 1) or 2) above and if the UE knows that the HA is
in the PDN where the UE is attached to then the UE shall
request a PDN Gateway address via a Dynamic Host Configuration
protocol (DHCP). The UE may provided the Requested Connectivity
Type indication in the DHCP request, and the selection of the
PDN GW and of the IP address of the PDN GW takes into
consideration the Requested Connectivity Type indication. The
network returns the IP address of the PDN GW to the UE in the

DHCP response.

[00292] 4) If the IP address of the PDN GW is not delivered
using methods 1), 2) or 3) above the UE can interact directly
with the Domain Name Service function by composing a Fully
Qualified Domain name (FQDN) corresponding to the PDN. The UE
may provide the Requested Connectivity Type indication, and the
selection of the PDN GW and of the IP address of the PDN GW
takes into consideration the Requested Connectivity Type
indication. In some embodiments the UE provides the Requested
Connectivity Type indication by creating an FQDN containing the
Requested Connectivity Type indication. In some implementations,
the network returns the IP address of the PDN GW to the UE in

the DNS response.

[00293] In one or more of the four methods above, the network

provides an indication in the response of:

[00294] A) Supported Connectivity Type: The network may

include this information in order to indicate the type of
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or femto cell.

[00295] B) Selected Connectivity Type: the network may
include this information in order to inform the UE of the

Connectivity Type selected by the network.

[00296] C) APN Applicability Indication: the network may
include this information if the network indicates for what APNs
the type of connectivity requested by the UE is not acceptable.
If the network includes an indication that one or more APNs are
included, this indicates that the type of connectivity

requested by the UE is not acceptable for all the APNs provided.
If the network includes an indication that the APN is not
included, this indicates that the Supported Connectivity Type
applies only to the current APN.

[00297] D) Cell Applicability Indication: The network may
include this information if the UE is attaching to a WLAN cell
or 3GPP2 cell or femto cell and if the network includes the
Supported Connectivity Type information or the Selected
Connectivity Type information. If the network includes an
indication that the WLAN SSID or other identifier of the WLAN
cell or 3GPP2 cell or femto cell identifier is included, this
indicates that the Supported Connectivity Type applies to any
CSG cell with the same value of CSG ID. If the network includes
an indication that the WLAN SSID or other identifier of the
WLAN cell or 3GPP2 cell or femto cell identifier is not
included, this indicates that the Supported Connectivity Type
applies only to the current WLAN cell or 3GPP2 cell or femto
cell.

Problem 3: Triggering of applications based on a mobility event

[00298] When the UE is connected to macro coverage and enters

the coverage area of the CSG cell, the UE may move to the CSG
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selection mechanisms; and connectivity policies defined by the
user, the operator or both, in the UE. The connectivity
policies may include a list of APNs; CSG IDs or cell
identities; and the preferred connectivity type (e.g. LIPA or
remote connectivity) for such APNs, so that the UE knows the
preferred connectivity type for each specific APN for a
specific CSG ID or cell identity (e.g. for WLAN cells or 3GPP2
cells or femto cells). The list can contain also an indication
of which applications can use a specific type of connectivity

or that shall use a specific type of connectivity.

[00299] Traditionally, the triggering for PDN connectivity
related to a specific data network or service (and therefore
related to a specific APN) is based on an application in the UE

being launched that requires connectivity to such specific APN.

[00300] However, in the case of a CSG cell, the situation is
different. In fact, there are some applications that may
require connectivity only when the UE is connected to a given
CSG cell (or a set of CSG cells) or to any CSG cell. A
particular example of such an application is an application
that uploads pictures taken by the UE to a home media server
when the UE is connected to the CSG cell in the UE’s own home
network. Another particular example of such an application is
an application that automatically downloads the most recently
created music podcast from a home PC in the UE’s own home

network.

[00301] Traditionally, applications are started in the UE by
the user. However, there may be “dormant” applications that are

triggered only when the UE moves to the CSG cell coverage.

[00302] Such applications typically cannot use the PDN

connectivity before the UE moves to the CSG cell, since the UE
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network (VPLMN) core network), and does not have a direct

connection to the network where the CSG cell resides (i.e. the

UE does not have local IP access). In some implementations, the

applications may not use the PDN connectivity, for example,

based on policies indicating that LIPA connectivity is

preferable to remote connectivity or based on policies

indicating that remote connectivity may not be used by such

applications.

[00303] In some implementations, an application may trigger
local IP connectivity when the UE moves to a specific radio
cell, as in the case of the HNB. This may be the equivalent of
having a mobility event triggering a specific PDN connectivity.
Several examples of a mobility event, which are used for
illustration purposes and not intended to limit the scope of
the subject matter described herein, may include the UE
reselecting the HNB cell or the UE handing over existing

connections to the HNB cell.

[00304] When LIPA PDN connectivity is dropped or handed over
elsewhere, for example to a remote access, or when the UE moves
out of the CSG cell, the applications utilizing LIPA PDN

connectivity should be to be notified.

[00305] Certain application may use different transport
protocols, for example User Datagram Protocol (UDP) or
Transmission Control Protocol (TCP), or different security
mechanism to exchange data between a UE and a server in the
network. Depending on the type of connectivity, such as LIPA or
SIPTO or remote connectivity, the application may need to use a
different transport protocol or different security mechanism to

exchange data. The application in the UE therefore needs to be
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t he LIPA or SIPTO or remote connectivity.

[00306] The problem described in this section applies more
generally to the case of mobility between radio accesses, e.g.
for UE mobility from GERAN/UTRAN to E-UTRAN or vice-versa, or
for UE mobility between a 3GPP technology (e.g. GERAN, UTRAN or
E-UTRAN) and a non-3GPP technology (e.g. WLAN). In such cases,
it is preferable that some applications only use connectivity
over one access with respect to another access, or some
applications may be forbidden from using a specific access. For
this reason, upon mobility between accesses, in some
embodiments, the applications are made aware of the type of

access being used and of the occurrence of a mobility event.

Solution to problem 3:

[00307] In some embodiments the UE has an application manager
that is configured with application connectivity policies. The
application connectivity policies may either be defined by the
user or provided by the network operator to the UE during UE
configuration. Examples of information that may be defined by
the application connectivity policies may include one or more
of: whether a given access is preferable for the application
with respect to other accesses; whether a given access is
forbidden for the application; whether LIPA connectivity or
SIPTO connectivity or remote connectivity (or any combination
of the three) are preferable for the application when the UE is
connected to a 3GPP or non-3GPP cell; whether LIPA connectivity
or SIPTO connectivity or remote connectivity (or any
combination of the three) are forbidden for the application
when the UE is connected to a 3GPP or non-3GPP cell; whether
LIPA connectivity or SIPTO connectivity or remote connectivity
(or any combination of the three) are the only type of

connectivity that the application can use when the UE is
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[00308]

pecific RRM (Nﬁiggi?tionir1tprE-UTRNVtthmé%é§HJpntly

GPP or non-3GPP or set o GPP or non

In some embodiments the application manager receives

triggers from the lower layers (e.g. NAS or AS) of one or a set

of mobility events. A list of examples of mobility events that

are not intended to limit the scope of the subject matter

described herein may include: the UE entering coverage of a

specific radio technology (e.g. E-UTRAN, WLAN, etc.); the UE

leaving the coverage of a specific radio technology; the UE

connecting to a 3GPP or non-3GPP cell (including optionally

providing the CSG ID of the CSG cell or identity of the non-

3GPP cell and, if available, indication of the type of

connectivity available in the 3GPP or non-3GPP cell); the UE

leaving a 3GPP or non-3GPP cell.

[00309]

In some embodiments, the application manager upon

receiving a trigger from the lower layers decides whether,

based on the application connectivity policies, one or a set of

applications should be launched and allowed to access the

existing connectivity.

[00310]

In some embodiments, applications that use a specific

type of connectivity in a 3GPP or non-3GPP cell can go dormant

(i.e.

remain active but not exchange data) and possibly provide

an indication to the user that the connectivity is not

available anymore and that the application is suspended. In

some embodiments, applications that use a specific access to

send and receive data and that are launched by the user when

the UE has access to that specific type of connectivity in a

3GPP or non-3GPP cell, or are connected to that specific access,

can go dormant and possibly provide an indication to the user

that the connectivity is not available anymore and that the

application is suspended.
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based on the application connectivity policies, one or a set of

applications that were dormant should be notified of the type
of connectivity now available when the UE is connected to a CSG

cell or when the UE is connected to a specific access.

[00312] In some embodiments, in order to allow applications
to go dormant, a context is maintained in the UE in the state
machine at networking or IP or NAS level so that the
applications can be reactivated when the right type of

connectivity or access become available.

[00313] The indication to the upper layers in the UE that
LIPA connectivity is available, or has been selected, or that
remote connectivity is available, or has been selected, or that
SIPTO connectivity is available, or has been selected can be
given in addition to the notification of mobility events,
including mobility between accesses. In some implementations,
the UE provides such an indication to its upper layers. The
application manager or the IMS UE "layer" are examples of such
an upper layer. However, if LIPA availability or remote
connectivity availability is determined using a MO or even USIM,
then the upper layers would determine LIPA availability or
remote connectivity availability by consulting the indicator.
In some implementations the indicator may be stored in memory
(e.g. removable memory). If the upper layers determine the
availability of any of LIPA, SIPTO, or remote connectivity, or
that any of LIPA, SIPTO or remote connectivity have been
selected due to being attached to a 3GPP or non-3GPP cell, then
upon successful attaching, the upper layers are provided the
indication that a connection to a specific 3GPP or non-3GPP

cell is established, for example a 3GPP CSG cell or a WLAN
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or remote connectivity is avallable.

[00314] In some embodiments an application receives triggers
from the lower layers (e.g. NAS or AS) of one or a set of
mobility events. A list of examples of mobility events that are
not intended to limit the scope of the subject matter described
herein may include: the UE entering coverage of a specific
radio technology (e.g. E-UTRAN, WLAN, etc.); the UE leaving the
coverage of a specific radio technology; the UE connecting to a
3GPP or non-3GPP cell (including optionally providing the CSG
ID of the CSG cell or identity of the non-3GPP cell and, if
available, indication of the type of connectivity available in
the 3GPP or non-3GPP cell); the UE leaving a 3GPP or non-3GPP
cell. When the application receives the triggers, the
application decide which type of transport protocol to use or

which type of security mechanisms to use to exchange data.

A example method for use in an user equipment (UE)
will now be described with reference to FIG. 27. A first step
27-1 involves receiving application connectivity policies in a
functional layer above a non-access stratum (NAS) layer. A
second step 27-2 involves receiving an indication of at least
one mobility event in the functional layer above the NAS layer
from a functional layer below the NAS layer. A third step 27-3
involves determining whether a specific type of connectivity is
available based upon the application connectivity policies and

the indication of the at least one mobility event.

Problem 4: Establishment of single or multiple connectivity

[00315] When the UE connects to a given PDN while camping on
a cell, such as a 3GPP cell or WLAN cell or non-3GPP cell (such
as a 3GPP2 cell), assuming that the cell allows LIPA

connectivity, some applications may need to be connected both
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identified’by a specific APN, the UE may need to connect both

in LIPA and in remote connectivity.

[00316] The problem may be considered to consist of two
parts: a) how does the UE know that a specific PDN needs to be
connected both in LIPA and remotely when LIPA is available and
b) how does the UE indicate the need for a first connection to
a PDN to be connected in LIPA and for a second connection to

the same PDN to be connected remotely.

[00317] In conventional operation it is the network that
decides whether connectivity to a certain PDN (i.e. a specific
APN) in a certain cell (e.g. a CSG cell) should be connected

using LIPA or remote connectivity.

[00318] While simultaneous connectivity to the same APN is
already permitted, there is no mechanism to indicate that when
a PDN connection is established, it should be established using

LIPA connectivity or remote connectivity.

Solution to problem 4:

[00319] In some embodiments, the UE is configured through
policies. An example of a policy, which is for illustrative
purposed only and not intended to limit the scope of the
subject matter described herein, is for each APN the UE is
provided an indication of whether connectivity for that APN

should be in LIPA connectivity or remote connectivity.

[00320] In some implementations, the policies are configured
in the UE by the user. In some implementations, the policies
are provided to the UE by the network operator. An example of
the policies being provided to the UE may include MOs using OMA
DM.
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information.

[00322] In some embodiments, the UE is provided with an
indication, when LIPA is available, whether the UE should
connect for that specific APN simultaneously in LIPA
connectivity and in remote connectivity. In some embodiments,
the UE is provided with an indication of whether or not the UE
should request first connection to the APN for remote
connectivity and subsequently request an additional connection

to the same APN in LIPA connectivity.

[00323] In some embodiments, the UE sends an additional
indication when requesting the first or additional PDN
connectivity (for example Activate PDP Context Request in
GERAN/UTRAN, PDN Connectivity Request in E-UTRAN, IKEv2
signalling for WLAN, PDN GW discovery mechanisms for DSMIPvo,
DSMIPv6 tunnel establishment messages or networking protocols
of non-3GPP accesses used to establish the connectivity) or in
an ATTACH REQUEST message, independently of whether the UE
provides an APN or not in request, indicating whether the UE

desires LIPA connectivity or remote connectivity.

Problem 5: CSG manual configuration

[00324] In some embodiments, the user of the UE can manually
add a new CSG to a list of allowed CSG that is stored in the UE.
In such case, the user may configure whether LIPA connectivity
is desired for the specific CSG, and for which

connections/applications.
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LIPA, or may decide that the UE is not allowed to access LIPA
connectivity. This may occur for example because the user is a
guest in the CSG and is not allowed to access local resources
such as printers or local servers. In another example of why
this may occur, in the specific CSG the UE has added manually,
the network may decide that a specific APN cannot be connected
remotely, but only in LIPA, or may decide that the UE is not

allowed to access remote connectivity, but only local resources.

Solution to problem 5:

[00326] The proposed solution is to allow configuration of
when LIPA connectivity is needed on a per application basis, or
a per-APN basis, for the specific cell. In some embodiments,
the user manually configures when LIPA connectivity is needed.

In some embodiments the application configures the information.

[00327] The UE reguests the type of connectivity as described

in the previous solutions.

[00328] If user configuration for a specific CSG and related
LIPA connectivity or remote connectivity for a specific APN is
not acceptable by the network, the network upon receiving the
request from the UE for connectivity responds to the UE by
rejecting the request and indicating that the requested

connectivity for that APN is not available.

[00329] Alternatively, the network upon receiving the request
from the UE for connectivity for an APN responds to the UE by
accepting the request and providing an available type of
connectivity and indicating that requested type of connectivity

is not available. For example, if LIPA connectivity is
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connectivity is available, the network provides remote

connectivity. The network can explicitly indicate the specific

APN by providing the APN in the response, or implicitly

indicate it is the APN the UE requested by not returning any

APN.

[00330] If user configuration for a specific CSG and related
LIPA connectivity or remote connectivity for any APN is not
acceptable by the network (i.e. the network does not allow any
LIPA connectivity for such UE or does not allow any remote
connectivity for such UE), the network upon receiving the
request from the UE for connectivity for any APN responds to
the UE by rejecting the request and indicating that the
requested connectivity (either LIPA connectivity or remote

connectivity, whichever was requested) is not available.

[00331] Alternatively, the network upon receiving the request
from the UE for connectivity for an APN responds to the UE by
accepting the request and providing an available type of
connectivity and indicating that requested type of connectivity

is not available.

[00332] The network may indicate this either implicitly by
not providing any APNs in the reply or by explicitly providing
an “All APN Indication” in the response. In some embodiments,
if the network rejects LIPA or Remote connectivity for a
specific APN it does so by returning the APN to the UE that is
being rejected to clearly distinguish which type of

A\

connectivity is being rejected for the APN, for example “no

LIPA” or “No remote connectivity”.

Problem 6: Discovery of type of connectivity provided to the UE

[00333] In some embodiments, when the UE establishes PDN

connectivity in a cell, the UE may have requested a certain
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enpl ate (tQ%e oylgg%ﬁ%ﬁ%ﬁé§%98§e9g!yﬁlPA), but the network may decide
not to provide the requested type of connectivity and instead
provide an alternative type connectivity. In some embodiments,
when the UE establishes PDN connectivity in a cell, the UE may
not have requested a certain type of connectivity (e.g. LIPA),
and the network may decide to provide a specific type of
connectivity (e.g. LIPA). In such case, the UE needs to know
the type of connectivity actually provided in order to allow
applications that require LIPA connectivity or remote
connectivity to access local services, or applications that
require to know the type of connectivity provided in order to

select a transport protocol or security mechanism.

[00334] Similarly, when a UE establishes connectivity in a
macro cell, the network may decide to provide SIPTO
connectivity instead of remote connectivity. Some applications
may allow the use of one type of IP transport protocol (e.g.
UDP) when connectivity is provided remotely or in SIPTO or LIPA,
in which case the UE may need to use a different protocol for
the applications. This may occur because the GGSN/PGW is
selected in such a way that the GGSN/PGW has enhanced
capability to provide specific services to the UE. An
illustrative example not meant to limit the subject matter
described herein is the UE that desires to know whether
connectivity was provided remotely or in SIPTO, so that the UE

uses an appropriate protocol for the application.

Solution to problem 6:

[00335] In some embodiments the network ensures that a given
type of unwanted connectivity (e.g. LIPA) is not allowed for

either all the APNs or for a set of APNs.

[00336] In some embodiments the network ensures that the type

of connectivity selected is indicated to the UE. In some
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Acknowledgment message) or non-3GPP PDN connection
establishment (for example for a 3GPP2 cell). In some
implementations this may include an indication in a PDP CONTEXT
ACCEPT message or an ACTIVATE DEFAULT EPS BEARER CONTEXT
REQUEST message indicating one of the three types of
connectivity. In some implementations this may include an
indication in an IKEvZ2 connection establishment or DSMIPv6
tunnel establishment (for example a Binding Acknowledgment
message) or non-3GPP PDN connection establishment (for example
for a 3GPP2 cell)indicating one of the three types of

connectivity.

[00338] The network includes a Supported Connectivity Type
indicator in order to indicate to the UE the type of

connectivity (e.g. LIPA, SIPTO, etc.) supported.

[00339] The network returns an indication of the Selected
Connectivity Type in order to indicate the type of connectivity
(e.g. LIPA, SIPTO, etc.) selected for the current PDN

connection.

[00340] The network includes an indication of whether the
requested connectivity type is not acceptable for the current

APN or for which APNs it is not acceptable if the Selected
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Connectivity Type 1s different from the Requested Connectivity

Type.

[00341] For CSG cells, the network includes the CSG
Applicability Indication if the indications in the Selected
Connectivity Type or the Supported Connectivity Type, or both,
apply only to the current CSG cell or to the current CSG ID.

[00342] In some implementations such a solution may not work
for legacy UEs, since the legacy UE may not be capable of

processing the new indication.

Problem 7: Implications of an architecture with more than one

S-GW serving a UE

[00343] An architecture with more than one serving gateway
(S-GW) serving a UE, for example an architecture supporting at
least two S-GWs, at least one in the HeNB subsystem and at
least one in the macro or core network, has been proposed in
order to enable LIPA or SIPTO, or both. Embodiments provided in
this application include modifications to existing data
structures and message flows in order to support LIPA service
continuity as well as remote access local resources for
LIPA/SIPTO based on the at least two S-GWs architecture.
Further enhancements may be made beyond introducing more than
one S-GW associated with a UE and enabling LIPA or/and SIPTO
service continuity. LIPA service continuity or SIPTO service
continuity, or both, enables a UE to maintain its IP
connectivity to a first residential IP network or enterprise IP
network as the UE moves to a HeNB subsystem or another cell or
an eNB that is connected to a second IP network, or vice versa.
Initially, service continuity may be supported in one direction
enabling a UE to maintain its IP connectivity to the
residential IP network or enterprise IP network as the UE moves

to a HeNB subsystem or another cell or an eNB that is not
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residential IP network or enterprise IP network.

[00344] As a UE can move in/out of H(e)NB subsystem coverage
which is directly connected to residential/enterprise network,
a HO between a first H(e)NB and another H(e)NB (the another
H(e)NB not having access to resources local to the first
H(e)NB) or macro (e)NB occurs. Upon successful HO procedure the
UE may not be able to initiated new LIPA connections top the
resources local to the first H(eNB). In order top notify the
UE, the MME may send a message to the UE indicating whether the
Local IP resources are directly accessible or not. If LIPA
continuity is enabled, the UE may be notified that the LIPA
traffic is now handled by the macro. As a consequence of the
macro handling the LIPA traffic, different charging rules may
apply. The MME may send a message to the UE indicating that the
LIPA traffic is no handled by the macro.

[00345] The UE may also detect that access to the local
resources is not available due to determining that the CSG
indicator is absent or no longer broadcasted. Alternatively, a
change in cell id may be detected. Said detection(s) may
assist the UE in determining whether the Local IP resources are
directly accessible or not or indicating that the LIPA traffic
is now handled by the macro or by a H(e)NB subsystem that fails

to have access to the local resources.

[00346] Upon determining (e.g. due to receiving the message
from the network (e.g. the MME), indicating the following, or
due to a UE determining the absence of a CSG indicator) whether
the Local IP resources are directly accessible or not or
indicating that the LIPA traffic is now handled by the macro or
by a H(e)NB subsystem that fails to have access to the local

resources the UE provides one or more indications towards the
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upper layers indicating whether the Local IP resources are
directly accessible or not or indicating that the LIPA traffic
is now handled by the macro or by a H(e)NB subsystem that fails
to have access to the local resources. The upper layers may
take these indications into account when determining how to
utilize the LIPA connectivity (e.g. also taking into account

user preferences or other preferences).

[00347] In addition, it would be beneficial if remote access
toward the local IP resource is supported because of the
possibility to enable a user to access enterprise or

residential IP resources.

Solution to problem 7:

[00348] In the description below it should be noted that eNB
can correspond to NB and HeNB can correspond to HNB,
respectively, unless such correspondence is precluded according
to the context of the description. Another term for HeNB is

HeNB Subsystem.

Architecture

[00349] In some embodiments, for supporting the LIPA and
SIPTO service continuity the architecture supporting more than
one S-GW is used as a basis. The S11 interface or similar
interface is added to the HeNB subsystem to manage the bearer

setup for LIPA and SIPTO.

[00350] Because a UE may be served by more than one S-GW at
times, in some embodiments, conventional operation in which a
UE is served by a single S-GW at a given point of time is

overridden to allow for more than one S-GW to simultaneously

serve the UE.
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UE is utilizing services with more than one IP connection type
via more than one S-GW or SGSGN (in this document, the term S-
GW can be substituted with SGSN unless the context indicates
otherwise), the merge or split or reallocation of bearer
contexts on the source S-GW to the target 3-GW may occur.
Another term for merge or spit is reallocate. The more than one
IP connection type may include LIPA, SIPTO, non-LIPA and non-
SIPTO. Typically, IP packets transmitted as part of a IP
connection of a IP connection type, are subjected to e.g. LIPA,

SIPTO, non-LIPA and non-SIPTO functionality.

[00352] In some embodiments, the functions of one or more of
the HeNB, the eNB, the MME and the S-GWs are enhanced to
support the mobility messaging, data storage and context
management for bearers and PDP contexts as well as information

associated with PDN connections.

[00353] A method will now be described with regard to FIG. 29.
The method involves a step 29-1 of a source MME providing a
target MME context information of at least one user equipment
(UE) which has at least one session served by a local serving

gateways.

Data Structure Modifications

[00354] As a UE may be served by more than one S-GW if the UE
is in HeNB coverage and it uses one or more LIPA and/or SIPTO
PDN connections, in some implementations the MME is configured
to keep track of more than one S-GW in the UE’s context

information.

[00355] In some embodiments, the UE’s context information
contains additional fields for the address and GPRS tunnelling
protocol tunnelling endpoint identifier (GTP TEID) of the local
serving gateway (LS-GW). The GTP TEID can be used for control
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plane messages over S-11 reference point between the MME and
the LS-GW. If UE is being served by single S-GW, the additional
fields can be empty or not used. For example, an indicator

could be added indicating the number LS-GWs serving the UE.

[00356] In some embodiments, the MME also maintains the
context information per active PDN connection. As the MME
conventionally communicates with only one S-GW, no PDN
connection specific S-GW information has been needed. With the
introduction of potentially more than one S-GW, the identity of
the S-GW, which is associated with the PDN connection, in some
embodiments is made available. Thus, an additional field for
the S-GW identity, in terms of IP address or Fully Qualified

Domain Name (FQDN), may be added per active PDN connection.

[00357] As a UE may be served by more than one S-GW, the MME

is configured to handle multiple S-GWs per UE.

[00358] The MME maintains MM context and EPS bearer context
information for UEs in the ECM-IDLE, ECM-CONNECTED and EMM-
DEREGISTERED states. The MM context and EPS bearer context
information for UEs maintained by the MME needs to include a LS
GW IP address for S11, for each LS GW serving a (L)S GW, a
corresponding LS GW TEID (Tunnel Endpoint Identifier) for S11,
and the (L)S-GW Addresses in Use (the IP address of the (L)S-GW
currently used for sending control plane signalling) for each
(L)S GW serving the UE. Examples of MME MM and EPS bearer
Contexts that may be used in some embodiments are included

below in Table 4.

Table 4: MME MM and EPS bearer contexts

Field Description

IMSI IMSI (International Mobile Subscriber
Identity) is the subscribers permanent
identity.
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Field Description

IMSI- This is an IMSI indicator to show the IMSIT

unauthenticated- is unauthenticated.

indicator

MSISDN The basic MSISDN of the UE. The presence is
dictated by its storage in the HSS.

MM State Mobility management state ECM-IDLE, ECM-
CONNECTED, EMM-DEREGISTERED.

GUTI Globally Unique Temporary Identity.

ME Identity

Mobile Equipment Identity - (e.g.
IMEI/IMEISV) Software Version Number

Tracking Area
List

Current Tracking area list

TAI of last TAU

TAT of the TA in which the last Tracking
Area Update was initiated.

E-UTRAN Cell
Global Identity

Last known E-UTRAN cell

E-UTRAN Cell
Identity Age

Time elapsed since the last E-UTRAN Cell
Global Identity was acquired

CSG 1D

Last known CSG ID when the UE was active

CSG membership

Last known CSG membership of the UE when the
UE was active

Access mode

Access mode of last known ECGI when the UE
was active

Authentication
Vector

Temporary authentication and key agreement
data that enables an MME to engage in AKA
with a particular user. An EPS
Authentication Vector consists of four
elements:

a) network challenge RAND,
b) an expected response XRES,
¢c) Key Kague,

d) a network authentication token AUTN.

UE Radio Access
Capability

UE radio access capabilities.

MS Classmark 2

GERAN/UTRAN CS domain core network classmark
(used if the MS supports SRVCC to GERAN or
UTRAN)

MS Classmark 3

GERAN CS domain radio network classmark
(used if the MS supports SRVCC to GERAN)

Supported Codecs

List of codecs supported in the CS domain
(used if the MS supports SRVCC to GERAN or
UTRAN)
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denotes the restriction on the conbination of types of APN for the APN
associ at edownt1nssitos EPS bearer Context.The target MVE ®@CTHS3N1621d838 M nes
t he Maxi mum APN Restriction using the APN Restriction. If avail able,the
source MVE/ 54 SGSN shall include this IE. APN Restriction O | Pv4 Address

_80_
Field Description
UE Network UE network capabilities including security
Capability algorithms and key derivation functions

supported by the UE

MS Network For a GERAN and/or UTRAN capable UE, this

Capability contains information needed by the SGSN.

UE Specific DRX UE specific DRX parameters for A/Gb mode, ITu

Parameters mode and Sl-mode

Selected NAS Selected NAS security algorithm

Algorithm

Selected AS Selected AS security algorithms.

Algorithm

KSTIasue Key Set Identifier for the main key Kasue

Kasur Main key for E-UTRAN key hierarchy based on
CK, IK and Serving network identity

NAS Keys and Kuasintr K mwpsenc, and NAS COUNT parameter.

COUNT

E-UTRAN/UTRAN Key Indicates whether the UE is using security

Set flag keys derived from UTRAN or E-UTRAN security
association

Selected CN Selected core network operator identity (to

operator id support network sharing as defined in

TS 23.251 [24]).

Recovery Indicates i1f the HSS is performing database
recovery.

Access The access restriction subscription

Restriction information.

ODB for PS Indicates that the status of the operator

parameters determined barring for packet oriented
services.

APN-0I Indicates the domain name to replace the

Replacement APN-OI when constructing the PDN GW FQDN

upon which to perform DNS queries. This
replacement applies for all the APNs in the
subscriber's profile.

MME IP address MME IP address for the S11 interface (used

for S11 by S-GW)

MME TEID for S11 MME Tunnel Endpoint Identifier for S11
interface.

S-GW IP address S-GW IP address for the S11 and S4

for S11/S4 interfaces

S-GW TEID for S-GW Tunnel Endpoint Identifier for the S11

S11/84 and S4 interfaces.

LS-GW IP address LS-GW IP address for the S11 and S4

for S11/54 interfaces. Empty if LS-GW is not used




| E shall
| Pv6 Address C This
assi gned.wbORoAddsEes 1 Li nked EPS Bearer ID M This |E i @#emtuiskiies2ashe
of the PDN Connection. EBI 0 PGWN S5/S8 | P Address for
include the TEID in the GIP based
S5/ S8 case and the GRE key in the PNLPEﬁaged S5/ S8case. F-TEID

def aul t bearer
Pl ane or

not be included if no | Pv4 Address is assigned.
| E shall

PMP MThis | E shal

not be included if no | Pv6 Address is

Field

Description

LS-GW TEID for
S11/s4

LS-GW Tunnel Endpoint Identifier for the S11
and S4 interfaces. Empty if LS-GW is not
used

SGSN IP address
for S3

SGSN IP address for the S3 interface (used
if ISR is activated for the GERAN and /or
UTRAN capable UE)

SGSN TEID for S3

SGSN Tunnel Endpoint Identifier for S$3
interface (used if ISR is activated for the
E-UTRAN capable UE)

eNodeB Address in
Use

The IP address of the eNodeB currently used.

eNB UE S1AP ID

Unique identity of the UE within eNodeB.

MME UE S1AP ID

Unique identity of the UE within MME.

Subscribed UE-
AMBR

The Maximum Aggregated uplink and downlink
MBR wvalues to be shared across all Non-GBR
bearers according to the subscription of the
user.

UE-AMBR

The currently used Maximum Aggregated uplink
and downlink MBR values to be shared across
all Non-GBR bearers.

EPS Subscribed
Charging
Characteristics

The charging characteristics for the MS e.g.
normal, prepaid, flat rate and/or hot
billing.

Subscribed RFSP
Index

An index to specific RRM configuration in
the E-UTRAN that is received from the HSS.

RFSP Index in Use

An index to specific RRM configuration in
the E-UTRAN that is currently in use.

Trace reference

Identifies a record or a collection of
records for a particular trace.

Trace type

Indicates the type of trace

Trigger id

Identifies the entity that initiated the
trace

OMC identity

Identifies the OMC that shall receive the
trace record(s).

URRP-MME

URRP-MME indicating that the HSS has
requested the MME to notify the HSS
regarding UE reachability at the MME

CSG Subscription
Data

The CSG Subscription Data is a list of CSG
IDs for the visiting PLMN and for each CSG
ID optionally an associated expiration date
which indicates the point in time when the
subscription to the CSG ID expires; an
absent expiration date indicates unlimited
subscription.

| P Addr ess




0 PGW node nane C This I E shall be included if the source MVE or SGSN has
the PGWFQDN. FQDN O SGW S5/S8 | P Address for Control Plane or PMP M This
| E shal | wochbudssiThne TEID in the GIP based S5/ S8 case amdTiUuseo1i@BEOskey i n
the PM P based S5/ S8case. F-TEID 0 SGW node nane C This I E shall be

i ncluded if the source MVE or SGSN has the SGW FQDN. FQDN O Bearer Contexts

M
_82_
Field Description
For each active PDN connection:
APN in Use The APN currently used. This APN shall be

composed of the APN Network Identifier and
the APN Operator Identifier.

APN Restriction Denotes the restriction on the combination
of types of APN for the APN associated with
this EPS bearer Context.

APN Subscribed The subscribed APN received from the HSS.
PDN Type IPv4, IPv6 or IPv4vo
IP Address(es) IPv4 address and/or IPv6 prefix

E: The MME might not have information on the
allocated IPv4 address. Alternatively,
following mobility involving a pre-release 8
SGSN, this IPv4 address might not be the one
allocated to the UE.

EPS PDN Charging The charging characteristics of this PDN
Characteristics connection, e.g. normal, prepaid, flat-rate
and/or hot billing.

APN-0OI APN level APN-OI Replacement which has same
Replacement role as UE level APN-OI Replacement but with
higher priority than UE level APN-OI
Replacement. This is an optional parameter.
When available, it shall be used to
construct the PDN GW FQDN instead of UE
level APN-OI Replacement.

VPLMN Address Specifies whether the UE is allowed to use

Allowed the APN in the domain of the HPLMN only, or
additionally the APN in the domain of the
VPLMN.

PDN GW Address in The IP address of the PDN GW currently used

Use (control for sending control plane signalling.

plane)

PDN GW TEID for PDN GW Tunnel Endpoint Identifier for the

S5/88 (control S5/58 interface for the control plane.

plane)

S-GW Address in The IP address of the S-GW currently used

Use (control for sending control plane signalling.

plane)




Several IEs with this type and instance values may be included as necessary
to represent a list of Bearers. Bearer Context 0 Aggregate Maxi mum Bit

Rat e( APN-WWBR)1/d8537AVMBR O Char gi ng characteri stics C Thi #Crasséalokoshe
present if charging characteristics was supplied by the HSS to the Charging
characteris tics O

_83_
Field Description
MS Info Change Need to communicate change in User Location
Reporting Action Information and/or User CSG Information to

the PDN GW with this EPS bearer Context.

For User CSG Information, this field denotes
separately whether the MME/SGSN are
requested to send changes in User CSG
Information for (a) CSG cells, (b) hybrid
cells in which the subscriber is a CSG
member and (c) hybrid cells in which the
subscriber is not a CSG member.

EPS subscribed The bearer level QoS parameter values for

QoS profile that APN's default bearer (QCI and ARP) (see
clause 4.7.3).

Subscribed APN- The Maximum Aggregated uplink and downlink

AMBR MBR wvalues to be shared across all Non-GBR

bearers, which are established for this APN,
according to the subscription of the user.

APN-AMBR The Maximum Aggregated uplink and downlink
MBR values to be shared across all Non-GBR
bearers, which are established for this APN,
as decided by the PDN GW.

PDN GW GRE Key PDN GW assigned GRE Key for the S5/S8

for uplink interface for the user plane for uplink
traffic (user traffic. (For PMIP-based S5/S8 only)

plane)

Default bearer Identifies the EPS Bearer Id of the default

bearer within the given PDN connection.

For each bearer within the PDN connection:

EPS Bearer ID An EPS bearer identity uniquely identifies
an EP S bearer for one UE accessing via E-
UTRAN

TI Transaction Identifier

IP address for IP address of the S-GW for the Sl-u

Sl-u interfaces.

TEID for Slu Tunnel Endpoint Identifier of the S-GW for
the Sl-u interface.

PDN GW TEID for P-GW Tunnel Endpoint Identifier for the

S5/S8 (user S5/S88 interface for the user plane. (Used

plane) for S-GW change only).

E: The PDN GW TEID is needed in MME context as
S-GW relocation is triggered without
interaction with the source S-GW, e.g. when
a TAU occurs. The Target S-GW requires this
Information Element, so it must be stored by
the MME.




WO 2011/ 085370PCT/ US2011/ 020838 - 88 - MME/ SGSN as a part of subscription
I nformati on. Change Reporting Action C This IE shall be included whenever
avai | abl ewat20tisszour ce MVE/ SGSN. Change Reporting Acti @aTWS2011B208% PTO PDN
Connection Establishnment
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Field Description
PDN GW IP address P GW IP address for user plane for the S5/S8
for S5/S8 (user interface for the user plane. (Used for S-GW
plane) change only).

E: The PDN GW IP address for user plane is
needed in MME context as S-GW relocation is
triggered without interaction with the
source S-GW, e.g. when a TAU occurs. The
Target S GW requires this Information
FElement, so it must be stored by the MME.

EPS bearer QoS QCI and ARP
optionally: GBR and MBR for GBR bearer

TFT Traffic Flow Template. (For PMIP-based S5/S8
only)

Modified Message format for Inter MME HO

[00359] In some embodiments an old or source serving MME is
switched to a new or target serving MME while the UE stays in
the HeNB subsystem. Load re-balancing between MMEs is an
example of when this may occur. During the MME switch, the new
MME requests from the old MME the context information regarding
the UE using a CONTEXT REQUEST message. The old MME provides
the context information of the UE in the CONTEXT RESPONSE
message. As the old MME may need to covey the information of
more than one S-GW (e.g. including LSGW S11 IP Addresses, TEIDs
for Control Plane, and LSGW node names, as well as SGW S5/S8 IP
Addresses for Control Plane or PMIP per (L)SGW node name), the
CONTEXT RESPONSE message format needs to be changed accordingly.
In addition, an indication is needed such that a MME can
determine the service type. Examples of service types include
"normal"”™, "lipa", "1 (ocal)-sipto”™, "h((e)NB)-sipto"”, "sipto",
"m(acro)-sipto", "emergency", "priority", "priority-<value or

level>", etc.
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F-TEID
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Address and
TEID for
Control Plane
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F-TEID

SGW node name

This IE shall be included if the
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[ 00369] I n si gnal
t he PDN connection and for the default bearer

flow 9-3

the LS-GW creates context
of the PDN connecti on.

information for

The

LS- GW serwl® 20hi#08637@at e sessi on request nessage toward tireTHR2@GW02088% | P
address of which was provided by the MVE. The LP-GW applies predefined

Pol i cy and Chargi ng Control

(PCO)

rules for the PDN connection unless the

reference point towards a Policy and C%%rglng Rul e Function (PCRF) exists.

[00370]In signal flow 9-4, the LP-GWcreates context information for the
PDN Connecflnn and fnr the rlnf alllf hnarnr nf =h+ anrl se Irlc a-—create ‘ESSI on
response nessage tomardsé%ﬁé fgﬁ§7Tfiﬁ’§ aﬁﬁFeflom19-6, on|regei vi ng
t he creat esesstof—respofiseh ssage fromthe LS-ON—theMVE+ecorgs—the
addr ess and@seéhesltldfel || ¢ (pientpoihnatl ident¢fided {TE DpGHf t AeTHI8- GWias t he
secondary SFGWIeeEsSt hel URS heitte VBB Pycdhe - i nformati on. [ 00372] Af tler
est abl i shi 3§ LT"PA/ SPPTO PDN connection, the user plane fraffic flows [will
be transf efPBRE Us PEHH AN | : 4 ffig for LIPA
and S| PTO [dees rmwat go (tdifmoughrid heacore aetwarek. i Theet raf fi crgmes from UE
1010 t hrougbhmeeNB 1022, |Su@GW¥ 2024or aredNLIRGAhE 026 rcwhi ¢ch are il | ystrnated
to all be collocated ijn HeNB HD20Q, as indicated with dashed line 1028. |If
the LB hasisan, addibi orfal DN sonnget b w1 chhal o- 190 Lt PAyafionah PO the
traffic gogs,¢hrough tihe|ddeNBr Q& 1040,.+Sc GN 1060 an GW 1070 to|the core
PDN 1080 as i ndi cated mn1h solid line 1045 in FIG 10. Renote Accéss |to
Local | P Resources [00374]In FIG 11, the UE 1110 has established|twy PDN
connecti ons, one towar(ds|ailaonedd BAgnaionaSlREEOcPDN, which is - 91 -
depicted with the solild |dupeoidstb Indichttihe: ot her connecti on towards a | ocal
| P networkj, which is reptesgntegRythe gsggﬂ Line 115%. [00375] It ils
possible that a UE attlenpt shtocaceess fheel pfszﬁbates
"Request accepted" and the old
system has the ISR capability.
Unauthenticated IMSTI:
This flag shall be set to 1 if
the IMSI present in the message
is not authenticated and is for
an emergency attached UE.
Trace C |This IE shall be included when Trace 0
Information session trace is active for this Information
IMSI/IMEI.
HRPD access C [This IE shall be included only if IP-Address | O
node S101 IP the HRPD pre registration was
address performed at the old MME
1xIWS S102 IP| C [This IE shall be included only if IP-Address | 1
address the 1xRTT CS fallback pre
registration was performed at the
0ld MME
Private @) Private VS
Extension Extension
[00362] Table 6 specifies an example of presence reguirements

and conditions of MME/SGSN UE EPS PDN Connections within

Context Response.

Table 6:

MME/SGSN UE EPS PDN Connections within Context

Response
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[ 00380] When the UE noves fromthe HeNB to the target eNB (either macro eNB
or anot her HeNB, which does not belong to the source HeNB subsystem), it
may be posei2bligssitat the S-GNin the core network is rePseluseea®208Bs t he
target eNB is outside of the service area of the source S-GN In such a
case, the context information fromboth source LS-GWNand source S-GNin the
core network are nerged and handed over,to the single target S-GW

[00381] FIG 13 shows the procedure for %nheé handover fromthe HeNB to the
B wth a4 cara o A handover Steps-that -are particularlyv rel
t ar get ehl—l v : o =9 U o VP \J\Mg{;’r%/lus AU 2 I 4 f LLA%1Y “ur o Pt LELLE"A %L %1 y LA AL \.Vant
to the solutions described above af § ed . n detail. Steps of the
by pop oo oo L csubscription 1o Ofma PR, e b o o
net wor k attach—procedure—th alc Rot—part+ectarry—arrecteaby—tne

sol uti ons| @eseei bed her ¢ Tand Hayphhdlyéckhownrdgdocedur ¢s wiblehaqot | bé
descri bed Hemodetw | . [ 00382PRestur eeaprabparat itoh aurhe RaAPYErns- GWis done
in signalzﬁﬁﬁﬁﬁ 13-3 and 13MB/ ¥ rel easing the resources ?8tifhe sourcge
S-GM is done in signal flows 13-15 through 13-18. HO fromnacro eNB to
HeNB (S-GW Split) [00383]Wien a UE is renptely accessing the local IP
resour ces 1aPagboPNO | FONIdonnkttibh EdavlH shaeher ns HO towards - 94 - the
HeNB, in sone enbodinents, connectivity for the LIPA is maintained. In
order to i& he service continuity in an efficient way, a partial S GNHO

splits th ext THifordtEt PORTENCEHE Sourdd SKG/VWfdejet%th@?‘@ one in
the HeNB subsystemrantonediiohbe tore WK ae JbeisONtextxbRboE @t i on for
LI PA or SIPTO, or both is created in LS-GNand is deleted fromthe S-GNin
the core REFWEPR. PRRECBIGSEdGRetPE R GIEdOi hSFREaals Shact 82 Sper $or ni ng
this HO the WE-saf &ccessickkPALShPIwonneet i ongas: wel ltras ph-Bec8ers LI PA,
non- SI PTO connection as presented in FIG 10. Miltiple HeNB may support the
sane LP GA# 4RECES Gl e MA fipree LS htayEstippor t tihdd&e ERPVENEIS A MVE
nmust be ahblg tordeseridNed fieasUb perdor-ms sOnsHchrbhate LenV cam be
selected that is supported by the LP GNwhich currently termnates the
connect i vityOoreR the $QMPANCSEPELt | Bif IfF sifcRUANESE BW Y YWarPantthe S GW
Split. Intgr ﬁ@%%ﬁ%&@%ew@w@&dh RAE) BP [10084]Adgrat tached to a
HeNB may performinter-RAT HO for various reasons. A particular exanple is
that the DECSperfbtws &M Gaiter FRATLHG for SE8TRalF - sk (IESEBY. tPntB8%ch an
exanpl e, tr@%lggnb§§l%&rprq%%elbl FALRIARTQPDN gopnectd anscbehgre it
perfornms | RAT HO. The UE may have been served by nore than one S-GN for
exanpl e al(SI BV PA thesddeNB sabsyst ety dSNBW AL tife nedr écneework. | f
the UE hands.guet,to @eéqe%@leﬁpm&pﬂsr ef@r RREE-POI Nt S4 bet ween SGSN
(and optionally GESN) and the S-GWshoul d be established. As only one S GW
may be used for this situation, the S-GNnerging procedure, described in
detai | abdW@364kny batques fidefedrdups Hig T He ILRATE HO pirlepar dthicoRophasen s
[0085] A defedlede gXAMRle il bioBOW Dey 4GS ¢id:hed Wi fiod RIEIARCRALAFK G 15
Steps that are particularly rellevant to the solutions described above are
descri bed atradet nidceBepd-hof- the met work latiachy pr beediace bivharear e not
parti cul ardy at fect od by Jhensobit i ons feseribed,ber el and uay, haye known

procedures
not be described in detail.

[00365] In signal flow 9-1, when the UE attempts to access
local IP resources the UE indicates the predefined APN in the
request message or it indicates LIPA preference as described
elsewhere this application. If the UE attempts to access any
other PDN, the UE will provide the APN accordingly and execute
appropriate procedures when connected to 3GPP acceses.
Appropriate procedures for 3GPP access may include those
described in 3GPP TS 24.301. Alternative appropriate procedures
apply if the UE is connected to non-3GPP accesses such as WLAN.



- 95 - will not be described in detail. These steps can be found in 3GPP TS
23.401. [00386]In the exanple it is to be assuned that the UE is served by
nore t harwone11®8B3i and has at | east one PDN connecti onPairtus2@ankosss GN | n
addition, the UE may have been served by two S-GM, the LS-GWin the HeNB
subsystem and the SGWin the core network. In the UE HOto a 2@ 3G network,
t he connecti on between SGSN (and opti_o%? ly GGSN) and S-GWis be
established. [00387]1n signal flow 15 on receiving the Handover

Requi r ed @%%?e from eNodeB, the MME checks if the UE is served by nore

t han one If tPUSIIPRE MV SertdsCd TRESAgEY( 8. §EI4Tr ddte a§§§§?on
Request nessage)1t opthessoukee reoWid Ur)e teer aupetsdd 4 @npr epace t he

| ocal resources for the PDN connections and EPS bearers. The nessage may

i ncl ude i ”PGr BT FBNLSTCH A INVSPRERVEL Tainhe | Endb & At PRdERY FPRreFioron -
Control Plane, aMYE: Addrassicler 1 6ontvot: flsarecn PN GV addressees)nfor user
pl ane, PDN GWV UL TEID(s) for user plane, PDN GW address(es) for control

pl ane, and°PERSGW TEYEX's)L i 6FSEBREPDI pl ane and the Protocol Type over

S5/ S8. [00388]1In signal flow 15-2b, the source S-GWallocates its | ocal
resources [@GIIB?'] eturns ﬁm[@?%%%g@l&l@mgs BHroeabevSes§ si ot RRSPORSEn MESSage)

i ncl udi ng % Serving GV address(e %ﬁfor user plane, Serving GNUL TEID(s)
for user b]IEa 82t Re%s H@Wﬂdﬂ?é@sa‘f Ppcwpgptbpgn@ypesgﬁ\ﬁ PﬂgEGW“T‘EEF D for
control plage)inessagedie.the sopigesMMie [ 08389Lha-signalryblew 1p- 2¢, the
source MMVE sends a nmessage requesting that the resource associ ated W|th t he
sessi on areéfle be det ardd 1ce. §° the: Deleretsessi ohtRéGliestienedsayees

i ncl udi ng fhenCause and (TEHBTHORE DEg SAUTLE kS BN £ The (cause s‘é@hu§s ”Pﬁ’ be
set to indicate the session is nmerged or reallocated. In one -

exanpl e, thé Fhuse Ul BENSEE £oVeIaPA- ddntert UF et | ddaficdnto ‘P?\e sone
embodi ”Ents%PtrBet’ﬁP&'&c?? e QAW 'thé‘@ﬁeﬂ r!L'tt at Qpﬁrél&fétee RIS 0%%9%9 towards
the PDN GW based on the Cause value. [00390]In signal flow 1 t he

sour ce LSSGRTPefeatke tiRauessedr 8B apid dendiefhaék n¥shHgdde dG8hvas Del ete
Sessi on ResROBSEcgRSsAiate LAGAOL A SXAmRle MeLBRd. { of; usesknyd, gobi ity
nmanagenent entity of a network in whi'ch si nul taneous use of multiple

servi ng gaeeraysnplisipparated i | Bsnowl beadledry itheg Wiblhreefesleete(e-@ -FI G
28, A T 15Ll60a20nL IiniAlues T ecelyiflg R eBueslqlQl iihandauet: (0. A
second step 28-2 sending a request to create a session context to a target
servi ng gatfewdy ¢81GHNCYA tviver dOBteptIRZ8MBIE deeildengt@ araspyoRs8TPhatt

nel udes iafor MRbbON 4 ¢.-enabl.g; ereali o of 1HN8sest N SANEEXLyAf [ourth
step 28-4 sendlng a request to del ete a session’ context of ar

connecti vidly wiwhhcla ¢otde selvrag Gaf ewenpwelyS{GH GWA fidn rthgt éDN28 5
receiving j e =ndi, S sess t cal
connect i vi %y §99 ienf% egl}ﬁﬁigi %%%Ist%%%%gg {é@% %%rgn)étrtel%e%? to
forward r@lr@eattonlrmcﬂl@rt@ GhendP ec DR comtiext Seog - PONTONAEER, oasctlo be

handed OV%% e.g. Load re-balancing between MMEs.

[00368] In some implementations the MME sends a CREATE
SESSION REQUEST message to the (L)S-GW which is located in the
HeNB subsystem. The message contains the IP address information
of the (L)P-GW as the designated P-GW for the PDN connection.
Note that a LP-GW and a LS-GW can be located within the H(e)NB
subsystem or can be reached by the H(e)NB within its local IP
network. It is possible that LS-GWs can connect to P-GWs and
vice versa. For the purpose of this document, a LP-GW can be a

P-GW and a LS-GW can be a S-GW.



Particul ar exanples and nessage formats rel ated to GERAN UTRAN PDP Cont ext
Activation Procedure [00392] A PDP Context Activation procedure is
illustratwo20n/d853320 16 for A/ Gb node and in FIG 17 for PCu/usoae/02@seps t hat
are particularly relevant to the solutions descri bed above are described in
detail. Steps of the network attach procedure that are not particularly

af fected by the solutions described herg%i n and may have known procedures

will not be described in detail. - 97~ message may include information
such as, lf it limted to: NSAPI; TI; PDP Type; PDP Address; Access Point
Name; QoS M st ed™ Braf8cof 1 €ontilgulat i ot Tptr6ASSS RRYUESE Type; and
Request ed iGoapgst i v tioTyRe. pASt bvate- R cont ext freguesta1€08941An exanpl e
of an ACTI VATE PDP CONTEXT REQUEST nessage will now be described with

r ef er ence %o TrabF BN 7P Bssage 1§ @ererpy the MR théShePwork to

request acliguattofeOdage RIRcaNteXtLp-IdH,S tMRS$A0EHBYs P& AUSRH chNwds
direction fromthe UE to the network. Table 7: ACTI VATE PDP CONTEXT REQUEST

nessage cOFCERFCPEPY I'Hiorhati SRe EFemdhtePR/ipeFRRF efehcerd ReGdest ead
Connecti vichrdYRE &ommeat ijscty Fypes Rpquest ednCosnestd Mt YinT¥BE the

reference point towards a Policy and Charging Rule Function

(PCRF) exists.

[00370] In signal flow 9-4, the LP-GW creates context
information for the PDN connection and for the default bearer
of it, and sends a create session response message towards the

LS-GW.

[00371] In signal flow 9-6, on receiving the create session
response message from the LS-GW, the MME records the address
and the tunnelling endpoint identifier (TEID) of the LS-GW as

the secondary S-GW for the UE in the UE’s context information.

[00372] After establishing LIPA/SIPTO PDN connection, the
user plane traffic flows will be transferred as shown in FIG.

10.

[00373] User plane data traffic for LIPA and SIPTO does not
go through the core network. The traffic goes from UE 1010
through LeNB 1022, LS-GW 1024, and LP-GW 1026, which are
illustrated to all be collocated in HeNB 1020, as indicated
with dashed line 1028. If the UE has an additional PDN
connection which is non-LIPA, non-SIPTO, the traffic goes
through the HeNB-GW 1040, S-GW 1060 and P-GW 1070 to the core
PDN 1080 as indicated with solid line 1045 in FIG. 10.

Remote Access to Local IP Resources

[00374] In FIG. 11, the UE 1110 has established two PDN

connections, one towards a non-LIPA, non-SIPTO PDN, which is



[00395] This I E may be included in the nessage if the UE requests a specific
type of CSG connectivity (e.g. LIPA) for the PDP Context. SGW PGW GGSN

sel ect i orwbunasssvo ( 3GPP accesses) [00396] I n sone enbodPOEMISS)11420SBDP
Context activation, it is possible for the SGSN to use the UE capability as
an input to select GGSN, or a SGWVWand PGN The SGSN may use the Requested
Connectivity Type indication to derive th GGSN address when a CSG Cell is
used. [00397] An exanpl e of the content s of the Connectivity Type in the
Type/ Reference field is provided below It i be . - 98 - understood that
Uhe parti GOPAFEodI s 3 BAPerchiar CovectRvity Tyids Rreefsraly

i |l ustratitesardisnat W@ land netwbakenaedt dsl kebtetdecstape tok thehswbj ect
matter in oIve?1 Eurthernnre, whil e the nunber of bits is limted to three
in the exarpfe; PR° some embodi nents there may be nore or |less than three
bits. It should al so be understood that the Connectivity Types included is
not necesf§@0375] a cotml et slsislcothgOMbiUTaAkiteBspandcperdudsat itassiofanl | the

Connectivity Types possible. [00398] The purpose_of the Connectivity Type
ot or mat | O SFLRERE T 0 SEHEnTPEy LT I G IHADOE EOMhELLs VIA StipLor e br
sel ect ed. uvrnisoneterhadigent sactbel&annests virt ¥ Aype dmfodaaki apcel enent s
coded as shown in FIG 18 and Table 8. The Connectivity Type is a type 1

i nf or mat i 0AVEl BAERET VETIESE &6t BEC| Efgth. I FTAREC8Y EndEc ENErY Ty e

i nformati ercekement Ganact byi t)idypsuBl the 3hdre a UE attempts to send
a print job to a printer located in the local IP network while
the UE is on the go. In such a situation, the UE sends a PDN
CONNECTION REQUEST message towards the MME. An indicator in the
message indicates that the UE desires a PDN connection towards
the local IP network. The MME may verify that the UE is
authorized to access the requested local IP network and
determines the IP address of the LP-GW which can provide access
to the required local IP network. The identity of the LP-GW
associated with the indicator is likely to be statically
specified in the UE contexts. The MME sends a CREATE SESSION
REQUEST message to the S-GW in the core network which has been
serving the UE. The message contains the IP address of the

destination LP-GW.

Providing Service Continuity for LIPA/SIPTO

[00376] It is possible that a UE moves in to/out of the
HeNB’s coverage while the UE has one or more active PDN
connections for LIPA and/or SIPTO. The following section
describes an example of how the service continuity is provided
in such a case. It is assumed that the capability to move out
of the HeNB’s coverage while the UE has one or more active PDN
connections for LIPA and/or SIPTO is deployed first. If a PS HO
occurs, from said HeNB’s coverage to a GERAN network, due to a
CSFB (CS Fall Back) call, due to DTM (Dual Transfer Mode) the

PS activity is suspended. Typically, the DTM condition does not
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occur when the PS HO is to a UTRAN network. If LIPA continuity
is enabled, the LIPA connections continue to be useable if the
HO is to UTRAN. If the HO is to GERAN due a CS call and due to

DTM, the LIPA connections may be suspended.

Handover (HO) from HeNB to macro eNB without S-GW HO (S-GW

Merge)

[00377] The example is directed to a situation where the UE
moves from the HeNB to a macro level eNB or another HeNB.
Please note that the target system is referred to a target eNB
for simplicity. It does not exclude the possibility that the
target system can be another HeNB. In the example it is assumed
that the UE has at least one PDN connection for LIPA/SIPTO and
one PDN connection to the core network which is non-LIPA, non-

SIPTO.

[00378] FIG. 12 shows the procedure for the handover from the
HeNB to the target eNB without a core S-GW handover. Steps that
are particularly relevant to the solutions described above are

described in detail. Steps of the network attach procedure that
are not particularly affected by the solutions described herein

and may have known procedures will not be described in detail.

[00379] It is assumed in this example that the handover does
not involve an MME handover. The S-GW which is depicted as the
target S-GW in FIG. 12 is the S-GW that has been serving one or
more non-LIPA, non-SIPTO connections. Though the core network
source S-GW is also the target S-GW for the UE, the target S-GW
does not have context information of the PDN connection and EPS
bearers for the LIPA/SIPTO traffic since the connection has
been served by the LS-GW. Therefore, the context information of
PDN connection and EPS bearers for the LIPA/SIPTO should be
created or transferred to the target S-GW, which is performed

in signal flows 12-3 and 12-4. The existing context information
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on the LS-GW should be deleted from the LS-GW, which is done in
signal flows 12-13 and 12-14. This can be called partial S-GW
HO or combined S-GW HO, which merges context information of two
or more of the source S-GWs into one of the source S-GWs as the
target S-GW, is a new concept in the EPS system. After
performing the HO, the UE can remotely access the local IP
resources as shown in FIG. 11. The remote access is facilitated
by the connection request that was authorized and established
when the UE was connected to the HeNB subsystem that enabled

access to the local IP resources.

HO from HeNB to macro eNB with S-GW HO (2 to 1 S-GW HO)

[00380] When the UE moves from the HeNB to the target eNB
(either macro eNB or another HeNB, which does not belong to the
source HeNB subsystem), it may be possible that the S-GW in the
core network is re-selected if the target eNB is outside of the
service area of the source S-GW. In such a case, the context
information from both source LS-GW and source S-GW in the core

network are merged and handed over to the single target S-GW.

[00381] FIG. 13 shows the procedure for the handover from the
HeNB to the target eNB with a core S-GW handover. Steps that
are particularly relevant to the solutions described above are
described in detail. Steps of the network attach procedure that
are not particularly affected by the solutions described herein

and may have known procedures will not be described in detail.

[00382] Resource preparation at the target S-GW is done in
signal flows 13-3 and 13-4 and releasing the resources at the

source S-GWs is done in signal flows 13-15 through 13-18.
HO from macro eNB to HeNB (S-GW Split)

[00383] When a UE is remotely accessing the local IP

resources as shown in FIG. 11, if the UE performs HO towards



- 99 - 111Reserved [00399] The M5 may use APN to select a reference point to
a certain packet data network and/or to select a service. APNis a |logica
nane ref ewoing/i8B870he packet data network and/or to a secvwiuseoitiloais3s he
subscri ber wi shes to connect to. [00400] The UE includes the Requested
Connectivity Type indication in order to indicate the type of connectivity
requested for the PDP context (e.g. LIRA, SIPTO etc.). [00401] Referring
once again to FIGs. 16 and 17, in sign flows 16-4 and 17-4, the SGSN

val i dates t he ivate PDP Context Request using PDP Type ional), PDP
Addr eos (OBE: BRAP) | AP RO GRaT ) A Pre Bt cedt P SCOABCE i 1y Type
(opti onal maphexi ded. bynh thelciStande éhec IRDR ccoiitextosthacirdyptinoanr ecor ds.

[ 00402] The SGSN val i date the UE rquest co sider%ng al so .the Re%uested
Connect i victy *FypB" afit! 1t Ife PEEE D of °f e 8 EEI FRE he S s 1E6RRERHed t 0.
The SGSN det ensi pesrahettmr ihhe types-afwconnecthvihy Hegpuesbegsbymthe UE is
aut hori zed for the requested APN and the CSG | D based on network_settings

and the uSef PProfiTet"y G463 FR"PHE: eVENCFTHE*ECEN (et ded t'hat "THe type of

connect i vidry srequgsé edbdiyn tikecbat sa ot 1aceeptabl es ddie tS@SNreantkej ect the
PDP context activation request using a PDP CONTEXT ACTI VATI ON_REJECT
nessage i ncCUd-RgtBh PS5 OFHAEE - ef FOrPTERFSE e[ 69482015+ So® EhBodt frent s,
the SGSN iarekbudgsrthen:SuppentedoComneatd Wahy afypes torpydgate the type of
CSG connectivitz,supported. - 100 - [00405]1In sonme enbodi nents, the SGSN

i ncl udes &RPRAEFESE | h "B wRét AR THE tEduesPBTS EBRMERTNAET Y OPype i s not

accept abl ¢ kaentbe curgrent 18PNvErt fore whingh nAPNsSubBotts HHRl sageepbabhe.
and LS GWs. Multiple LS GWs may support the same LP GWs. A MME
must be able to determine if a UE performs HO such that a LS GW
can be selected that is supported by the LP GW which currently
terminates the connectivity for the LIPA. Selection of such a

LS GW may warrant the S-GW Split.
Inter-Radio Access Technology (I-RAT) HO

[00384] A UE attached to a HeNB may perform inter-RAT HO for
various reasons. A particular example is that the UE performs
an inter-RAT HO for CS Fall-back (CSFB). In such an example,
the UE has one or more LIPA/SIPTO PDN connections before it
performs IRAT HO. The UE may have been served by more than one
S-GW, for example a LS-GW in the HeNB subsystem and a S-GW in
the core network. If the UE hands over to a 2G/3G network, a
reference point S4 between SGSN (and optionally GGSN) and the
S-GW should be established. As only one S-GW may be used for
this situation, the S-GW merging procedure, described in detail

above, may be performed during the IRAT HO preparation phase.

[00385] A detailed example will now be described with
reference to FIG. 15. Steps that are particularly relevant to
the solutions described above are described in detail. Steps of
the network attach procedure that are not particularly affected

by the solutions described herein and may have known procedures



[ 00406] I n sone enbodi nents, the SGSN includes an indication whether the
requested connectivity type is not acceptable in all the cells in the sane
CSG [ 00490)2bf1/a8hay0o SGSN deci des that the type of connecPCTIUSgoInmensast ed by
the UE is not acceptable, the SGSN can sel ect an acceptable type of
connectivity for the UE for the current APN and the current CSG ID.

[ 00408] I n sonme enbodi nents, the SGSN uses the Connectivity Type indication
(set to either the Requested Connectivity Type indication or the selected

type of connectivity) to derive the N_address when a CSG Cel |l i s used.
| 00408] The SGoR e S SeRERTE PrF CONTERT RETEST e dto TPa b af f oot ed
GGSN. The 3CREBATE PPP1@OONTEXT REQUEST nmessage may include information such

as, but not limted to: PDP Type; PDP Address; Access Point Nane;, QS

Negot i at ed; D, APl ; MSI SDN; Sel ection Mode; Charging.Characteristics;
Trace of SPRBL. " 11 Sec iRy BT F gher 1 cho BRLAr GRATT Ly PrStol5i o

Conf i gur atsic@Rre@pbi 0fisse S8BTV Bgenet oy karidlentsi by; 18axt e ABN Restriction

| MEI SV; CA/SAl; RAT t egﬁﬁ-C@R CAMEL jnfaormation; CE]/SAI/RAE change
support i FAPEEEFbAR Wﬁéﬁf aP ~Aldr 8 L Bedrer Frag; Vad YohRngctreity Type.
[ 00410] I n sseredephotiidreItcsis, t e SGSNsW ncl udesnthe Sapneatdnviahy Typeswhen
using a CSG cell _in order to indicate the type of c?nnectivity request ed

for the POP ¢BntBXtCVE gerBh; 5 PTES %ﬁéx§Eo[éo%iff%ﬁ§¢éééﬁ'tﬁﬁﬂ returns

a CREATE RRRnCON EXToRESRANSEsNE$Sagerita drlde 1 $CEEN )T heh LCREARE : PDR- CONTEXT
RESPONSE nessage - 101 - may include information such as, but not limted
to: TEID;ep§Pb$95%?dPDP Address; Protocol Configuration Options; QS
Negoti ated; Charging Id; Prohibit Payl oad Conpression; APN Restriction;

Cause; CO[06387] RAI changmanepobi; 1eqH red; BEM vSel ectediCanpeetivity Type.
The Prohi bit Payl oad Conpression indicates that the SGSN shoul d negoti ate
no data c&FMessHoReSITT4 L2PIneYoeR enbsdiMEntEcckhel 'GESN P&t ifns an

i ndi cati oncefclingy SedectiethnConnegtbwi tyr TyRe,i Rhorger dodsndi gateagde type
of connectivity (e.g. LIPA SIPTO etc.) selected for the current PDP
Cont ext . [{60413F1 At ghaleSEroRsRe69 e antFsEr9g) thetSGSNYECurns” ah”

the core network to prepare the local resources for the PDN
connections and EPS bearers. The message may include
information such as IMSI, MME Tunnel Endpoint Identifier for
Control Plane, MME Address for Control plane, PDN GW

address (es) for user plane, PDN GW UL TEID(s) for user plane,
PDN GW address(es) for control plane, and PDN GW TEID(s) for

control plane and the Protocol Type over 385/S8.

[00388] In signal flow 15-2b, the source S-GW allocates its
local resources and returns a message (e.g. a Create Session
Response message) including e.g. Serving GW address(es) for

user plane, Serving GW UL TEID(s) for user plane, Serving GW
Address for control plane, Serving GW TEID for control plane)

message to the source MME.

[00389] In signal flow 15-2c¢, the source MME sends a message
requesting that the resource associated with the session are to
be deleted (e.g. the Delete Session Request message including
the Cause and TEID to the source LS-GW. The cause value may be

set to indicate the session is merged or reallocated. In one



ACTI VATE PDP CONTEXT ACCEPT nessage to the MS. The ACTI VATE PDP CONTEXT
ACCEPT nmessage may include information such as, but not limted to: PDP
Type; PDPwWOQdriegnss37oTl ; QoS Negotiated; Radio Priority; PatRsSRo1Flopes3s d;
Protocol Configuration Options; Supported Connectivity Type; Sel ected
Connectivity Type; and CSG Applicability Indication. Successful PDP context
activation initiated by the nobile statlon [ 00414] I n sone enbodi nents, the
network i nforns the UE of the type of é%nnect|V|ty supported if the UE is

ted t CSG ¢ to i he t f t t
(o0 LI PRSP Het ¢ 9 EL5R0F Dl by t RS it FantoCas GarTl [THEC hit wo k

inforns the WEmefetibiedingpe softheonnectd vit-rrseti ect edt (imigialtkPA, dSLETO,
etc.). The net rk includes. an_indication of m@ether t he type of

connect i vity<§ b%r?%%?%ﬁ%ﬂtpgsP8ﬁlﬁ ﬁ%“%ﬁ%ogu 8n?a%233WﬁﬁWe or to the
current CSGID, if the UE is connected to a CSG cell. The network inforns

t he UE of [06890fer the dJieguestredwCORESTT ittt woliype Lss—motrea.@@ept ahte for the

current APN or for ngChdAP§§ﬁ¥t i S not acceptable L - 102 - selected
connect i vityOPECai F1erEteS Pomtt AeS totimectiiit §°5t Ip treeqﬁfe?tl&] by the UE,
if the UERcspeapoesd&shdae.a CSG cell. [00415]1n a UE the types of
connectivity as infornmed by the network supported may be provided to the

upper |ay 00416] Wen the UE i s_in CSG cel | and recei ves an ACTI VATE
PDP CO\ITE%O%’ PT esédtde S}ﬁah?ﬂef%t%&r K7 Af 87 s’ the BB 24686E tt he

support ofenspe¢i bF ca freatusr@s i nsuehct heiypescol s cosmest inity psypported or
sel ected. These types of connect|V|t% supported and sel ected may be

provi ded ﬁ@rﬁﬁﬁgu%%%9W?%®éﬁsSUﬁB??V% &' PPPrOYNPEXxTCAcTER ['06417] An exanpl e

of an ACTIVALEcRER CONTIEXT 2ACCEPT MBS saae VM8|—|1 nevL bes desckiibedgwi t h
reference to Table 9. This nessa e is sent by the network to the M5 to
acknow edg&HEEFvaRT oh TBINRVPBP (EQht éktSCCPRs ShBBsale’ mdy'Bé%used in a

direction ﬂe@@@s% heo netaK ot @etBeo M orkalide +9: a AL FYAT B RPRR ngOHH EJa ACCEPT

message content | El Information El enent Type/ Reference
(S-GW) . A third step 28-3 receivirig a response that includes

information to enable creation of the session context. A fourth
step 28-4 sending a request to delete a session context of
local connectivity with a local serving gateway (LS-GW). A
fifth step 28-5 receiving a response that indicates that the
session context of local connectivity has been deleted. A sixth
step 28-6 sending a request to forward relocation of one or

more PDP contexts or PDN connections to be handed over.

Particular examples and message formats related to GERAN/UTRAN

PDP Context Activation Procedure

[00392] A PDP Context Activation procedure is illustrated in
FIG. 16 for A/Gb mode and in FIG. 17 for Iu mode. Steps that
are particularly relevant to the solutions described above are
described in detail. Steps of the network attach procedure that
are not particularly affected by the solutions described herein

and may have known procedures will not be described in detail.

[00393] In signal flows 16-1 and 17-1, the UE sends a message
e.g. an ACTIVATE PDP CONTEXT REQUEST message, to the SGSN. The



Supported Connectivity Type Connectivity Type Selected Connectivity Type
Connectivity Type APN Applicability Indication CSG Applicability
I ndi cat i owo 208uBp3ynt ed Connectivity Type [00418] The net wOTRISewy/020338 ude

this IEif the UE is attaching to a CSG cell, in order to indicate the type
of connectivity supported by the current CSG cell. - 103 -
_97_

message may include information such as, but not limited to:
NSAPI; TI; PDP Type; PDP Address; Access Point Name; QoS
Requested; Protocol Configuration Options; Request Type; and

Requested Connectivity Type.

Activate PDP context request

[00394] An example of an ACTIVATE PDP CONTEXT REQUEST message
will now be described with reference to Table 7. This message
is sent by the MS to the network to request activation of a PDP
context. This message may be used in a direction from the UE to

the network.

Table 7: ACTIVATE PDP CONTEXT REQUEST message content

IEI |Information Element [Type/Reference

Requested Connectivity Type
Connectivity Type

Requested Connectivity Type

[00395] This IE may be included in the message if the UE
requests a specific type of CSG connectivity (e.g. LIPA) for
the PDP Context.

SGW/PGW/GGSN selection function (3GPP accesses)

[00396] In some embodiments, at PDP Context activation, it is
possible for the SGSN to use the UE capability as an input to
select GGSN, or a 3SGW and PGW. The SGSN may use the Requested
Connectivity Type indication to derive the GGSN address when a

CSG Cell is used.

[00397] An example of the contents of the Connectivity Type
in the Type/Reference field is provided below. It is to be



Sel ected Connectivity Type [00419] This IE may be included in order to
informthe UE of the Connectivity Type selected by the network. APN

Appl i cabiwotg1vasai7eat i on [ 00420] This | E may be i ncl uded PCfi/ushe 1/02d88r k

i ndi cates for what APNs the type of connectivity requested by the UE is not
acceptable. If the network includes an indication that one or nore APNs are
included, this indicates that the type %f _connectivity requested by the UE
is not acceptable for all the APNs provgl ded. If the network includes an

i ndi cation _that th@ (@Gﬁl is n?t ifcl ud%fl, this indi cates t hat the
Suppor t ed "ESAABETVI T T}E& RPpF e o155t he cit T et APN.  CSG

Appl i cabi ldchyiebndi-ciay i o ds0042 1hdhel netMarsk ramyve nh udecddal snbEnbf t he UE
is attachi,ng t CSG cell and if the network.includes the S rted
Connecti viSergpe T8 bt GePBLRed Coo Py Ay ErvPivBRe met wor k

i ncl udes amri-Rdirgatd prviihat thbenGile4 1 Piitack ydednitdd $d naireat es that the
Supported Connectivity Type applies to any CSG cell with the_ sanme val ue of
CSG I D. | f-PEh&*ABPWor ik ﬁ%d@@b%ﬂlﬁl%% °of EARLOT HEPESErI BEPS hot®

i ncl uded, thhies bhds cattesHhat theo Stpporded tCoanesst viley chypecapplies only
to the current CSG cell. [00422] An exanpl e of the contents of the
Connect i vityePy pBET R he STYRé/ Refef ehce ¥ ifelfd™Pscthat: esdri bed in Table 8.

[ 00423] ThecaEShht Neh41daes1 deoHRPat L &t Comneaat vkt Yodyde: ifi tiheypEsi s
connecting to a CSGcell, in order to indicate to the UE the type of
connect i vitOySEeLlg: LIPA SIPTO, etc.) supported by the current CSG cell. -
104 - [OMNI] The SGSN returns an indication of the Selected Connectivity

Type if theodds]i s comnaatinget 0rackSGHalIdctilieydeypd oidmdieat ent he type of
connectivity (e.g. LIPA SIPTO etc.) sur%ported by the current PDP Context.
[ 00425] Th&LSESRLI A2l Hdesieat it HdFeat F 6 off wherRerlThey supported or

selected. In some embodiments, the Connectivity Type
information element is coded as shown in FIG. 18 and Table 8.
The Connectivity Type is a type 1 information element with 1

octet length.

Table 8: Connectivity Type information element

Connectivity Type
Bit

3 2 1

0 0 0 Remote connectivity

0 0 1 LIPA connectivity

0 1 0 SIPTO connectivity

0 1 1 Remote connectivity, LIPA
connectivity

1 0 0 Remote connectivity, SIPTO
connectivity

1 0 1 LIPA connectivity, SIPTO
connectivity

1 1 0 Remote connectivity, LIPA

connectivity, SIPTO

connectivity




requested connectivity type is not acceptable for the current APN or for
which APNs it is not acceptable if the Sel ected Connectivity Type is

di ff er entwbromvashmoRequest ed Connectivity Type. [00426] Phe/uS@BBN02033% udes
the CSG Applicability Indication if the indications in the Selected
Connectivity Type and/or the Supported Connectivity Type apply only to the
current CSG cell or to the current CSG |,D_ PDP Cont ext Activation Procedure
Al ternate Enbodi ment [00427]1n signal f%ows 16-1 and 17-1, the UE sends an
ACTI VATE PDP CONFEXTREQUEST ressageto—the SGSN—TFhe-ACH-VATE-PDP CONTEXT
REQUEST nessage may irclude |{nfarmation such aBesdawkednot |imted to: NSAPI;
TlI; PDP Type; PBP-Addressi—AccessPornt—Name—CoSReguested;—Prot ocol
Configuration Options; Request Type; and Requested Connectivity Type.

[ 00428] Referring once again to FIGs. 16 and 17, in signal flows 16-4 and
17-4, the[6399]val i Hat et tag Acti MElf ecPBR 1Eont exte Recprest pesihhgtPDP Type
(optional), PDP_Address pt i onal and, APN (gptional)_and the quest ed
Connect i victeflftﬁ/rﬁep %]f) i ooﬁ‘l%a) nS?g(\)/%]éeacF yort e I%EE%%% ki hseerlgljgeéoﬁﬁngfs

subscri pt izonogécer dsamd 0423 The SGCSNoaladcdtatedbhe i wedguestl/oconse deri ng
al so the Re gfegge%ﬁgg ectsi istc¥i}:>r¥Pewf‘ d tr%% CSrganI(I;)t otfothe CSG cell the UE
i s connect’&d 't o e detsr nt nes ether the ?ype of connectivity
requested by the UE is authorized for the - 105 - requested APN and the
CSG | D bajeat0d®h net Wor W attcilngs s atite theyuweserdpecofind @ 1:{10Q43@pef t he SGSN
deci des thatd.thg.%pe of dconrtlecti ita}/ reﬁqlue%t ed b%z t he UE.i S ot

accept abl 6" HETSEEN S 61766 s "ant Aet et abl € type 8F CBhRRectivitty for the UE
for the cukrmenttAPN @ndHhebeuroendxtCSE .ID. 1084341 At SGsN)uses either the
Request ed Connectivity Type indication or the selected type of connectivity
to d_(la_lrzl \éﬁ@@&%\l d res%gmwﬁéggggaggg% IFlleS.u§gdénéllllxl}§M1i'rrlles§g§al\&sends a

flows 16-4 and 17-4, the SGSN validates the Activate PDP
Context Request using PDP Type (optional), PDP Address
(optional), and APN (optional) and the Requested Connectivity
Type (optional) provided by the MS and the PDP context

subscription records.

[00402] The SGSN validate the UE request considering also the
Requested Connectivity Type and the CSG ID of the CSG cell the
UE is connected to. The SGSN determines whether the type of
connectivity requested by the UE is authorized for the
requested APN and the CSG ID based on network settings and the

user profile.

[00403] In the event the SGSN decides that the type of
connectivity requested by the UE is not acceptable, the SGSN
can reject the PDP context activation request using a PDP
CONTEXT ACTIVATION REJECT message including an appropriate

error cause.

[00404] In some embodiments, the SGSN includes the Supported
Connectivity Type to indicate the type of CSG connectivity
supported.



to the affected GGSN. The CREATE PDP CONTEXT REQUEST nessage may i ncl ude

i nformati on such as, but not limted to: PDP Type; PDP Address; Access

Poi nt Narw 2Qu@s8b&ygot i at ed; TEI D, NSAPI; MSI SDN; Sel ect ipom/usbae/02085&r gi ng
Characteristics; Trace Reference; Trace Type; Trigger Id; OMC Identity;

Prot ocol Configuration Options; serving network identity; Maxi mum APN
Restriction I MEISV, CG/SAl; RAT type; @C_DR CAMEL i nformation; CG/SAl/RAI
change support indication; NRSN, Dual Alidress Bearer Fl ag; and Connectivity
Type. [OOAE@J& e GGSN then returns a CREATE PDP CONTEXT RESPONSE nessage to
t he SGSN. TE' P9 “CORPEXTRESPONSE  WESSagRChelF S idl dde FaForimat i on

such as, kbt wRetnti MieddpestEEDomiRthyney PPPe Address akleptasod
Configuration Options; QS Negotiated; Charging |Id; Prohibit Payl oad

Conpr essi 6T APR ReStctiFoh o Chus eVl ASAP/ RAI 1 & haige SEp6PPLRequi 1 ed;
BCM and Sel ected Connectivity Type. [MNn signal flows 16-9 and 17-9, the

SGSN r et uree408) ACTH VAR PRRLGONTEXT: AGBEPECRES $ageudd: the iMBi cTheoACTI VATE
PDP CONTEXT ACCEPT nessage may include information such as, but not |[imted

to: PDP TYPERPOP-RRIMTXELSTPE, CERSNelgbtivatede Radi Q- PAGFteyiePatket Fl ow

| d; Protogaly Ganfigurationneptheasesg- 106 - Supported Connectivity Type;
Sel ected Connectivity Type; and CSG Applicability Indication. Information
St orage [Q0435] This section describes information storage structures

requi red 18040EbRs Bhd-iheGelca96t §e ard atedtisr AYPONC pristedeié¥ i hdeded to

mai ntai n sekvieeclifnd NGRNSIESLENELESaddbHalARasesec afekN Qsln Qk1kBYakid
dat abase information occur. HLR/ HSS [ 00436] Tabl e 10 shows the GPRS/ EPS
subscri pt ifeReBaAL e Rtk med CPANERRL ALY HSS. thgble 49F HISRCHSSCEPREIEPS

Subscri ptien Pata-Hel,d Rescription | VS

[00408] In some embodiments, the SGSN uses the Connectivity
Type indication (set to either the Requested Connectivity Type
indication or the selected type of connectivity) to derive the

GGSN address when a CSG Cell is used.

[00409] The SGSN sends a CREATE PDP CONTEXT REQUEST message
to the affected GGSN. The CREATE PDP CONTEXT REQUEST message
may include information such as, but not limited to: PDP Type;
PDP Address; Access Point Name; QoS Negotiated; TEID; NSAPI;
MSISDN; Selection Mode; Charging Characteristics; Trace
Reference; Trace Type; Trigger Id; OMC Identity; Protocol
Configuration Options; serving network identity; Maximum APN
Restriction IMEISV; CGI/SAI; RAT type; S-CDR CAMEL information;
CGI/SAI/RAI change support indication; NRSN; Dual Address

Bearer Flag; and Connectivity Type.

[00410] In some embodiments, the SGSN includes the
Connectivity Type when using a CSG cell in order to indicate
the type of connectivity requested for the PDP context (e.g.
LIPA, SIPTO, etc.).

[00411] The GGSN then returns a CREATE PDP CONTEXT RESPONSE
message to the SGSN. The CREATE PDP CONTEXT RESPONSE message



IMSI is the main reference key. CSG Subscription Data The CSG Subscri ption
Data is a list of CSG |IDs per PLMN and for each CSG ID optionally an
associ at edoexpiesai7oon date which i ndicates the point i nPCrs2eheesshe
subscription to the CSG I D expires;an absent expiration date indicates
unlimted subscription. The CSG Subscription Data contains al so an
indication of the type of connectivity @Ep_ported by the UE for CSG
cell s(LIPA, SIPTO, etc.). The i nfor mafi On" can be provi ded on a per CSG ID
and/or on _a per APN basis or .on a per_ UE basis Each subscription file
mmy 5l S0 GO SPRLGNE HF SroPe AP e Tarans B o G YRR B ot on
PDP/ EPS Baater €pntmxdrddentirbretol nuexriefurbheoRPDRYERS Beawer cont ext. PDP
Type PDP {ype,e. g PR or L FCLPYA, | PY8, LBNAYE) ) DR Address . o
Restriction; Cause; CGI/SAI/RAI change report required; BCM;
Selected Connectivity Type. The Prohibit Payload Compression

indicates that the SGSN should negotiate no data compression.

[00412] In some embodiments, the GGSN returns an indication
of the Selected Connectivity Type in order to indicate the type
of connectivity (e.g. LIPA, SIPTO, etc.) selected for the

current PDP Context.

[00413] In signal flows 16-9 and 17-9, the SGSN returns an
ACTIVATE PDP CONTEXT ACCEPT message to the MS. The ACTIVATE PDP
CONTEXT ACCEPT message may include information such as, but not
limited to: PDP Type; PDP Address; TI; QoS Negotiated; Radio
Priority; Packet Flow Id; Protocol Configuration Options;
Supported Connectivity Type; Selected Connectivity Type; and
CSG Applicability Indication.

Successful PDP context activation initiated by the mobile

station

[00414] In some embodiments, the network informs the UE of
the type of connectivity supported if the UE is connected to a
CSG cell, in order to indicate the type of connectivity (e.g.
LIPA, SIPTO, etc.) supported by the current CSG cell. The
network informs the UE of the type of connectivity selected
(e.g. LIPA, SIPTO, etc.). The network includes an indication of
whether the type of connectivity supported applies only to the
current CSG cell or to the current CSG ID, if the UE is
connected to a CSG cell. The network informs the UE of whether
the requested connectivity type is not acceptable for the

current APN or for which APNs it is not acceptable if the



PDP address,e.g.,an I P address. This field may be enpty if dynamc
addressing is allowed. Access Point Nane A | abel according to DNS nam ng
convent i oN® 2083086370i Nng t he access point to the packet daCa/useanmordsss For

S4- SGSN the APN to be used as default APN is indicated. Connectivity Type
Specifies the type of connectivity authorized for the subscriber for this
PDN subscription (e.qg.LIPA SIPTO LI PA EQ SIPTO etc.) SGSN [00437] The SGSN
mai nt ai ns SGSN MM cont ext and PDP/ EPS rer context i nformation for UEs.
Tabl e 11 shqws e cont xt fI6|def g le 11: SGSN and PDP/ EPS
Boar or  CoRTORCET &1 IRSCHIB  ond A (5 THde TPT HEHecT VASCTINeF Vi 5/Ehe i n

referencerkqmested by the UE, if the UE is connected to a CSG cell.

[00415] In a UE the types of connectivity as informed by the

network supported may be provided to the upper layers.

[00416] When the UE is in a CSG cell and receives an ACTIVATE
PDP CONTEXT ACCEPT message, and the network informs the UE
about the support of specific features, such the types of
connectivity supported or selected. These types of connectivity

supported and selected may be provided to the upper layers.

Activate PDP context accept

[00417] An example of an ACTIVATE PDP CONTEXT ACCEPT message
will now be described with reference to Table 9. This message
is sent by the network to the MS to acknowledge activation of a
PDP context. This message may be used in a direction from the

network to the UE.

Table 9: ACTIVATE PDP CONTEXT ACCEPT message content

IEI |[Information Element Type/Reference
Supported Connectivity Type Connectivity Type
Selected Connectivity Type Connectivity Type

APN Applicability Indication

CSG Applicability Indication

Supported Connectivity Type

[00418] The network may include this IE if the UE is
attaching to a CSG cell, in order to indicate the type of
connectivity supported by the current CSG cell.



X X CSG Subscription Data The CSG Subscription Data is a list of CSG I Ds
for the visiting PLMN and for each CSG X - 108 - Field Description A/Gh
node | u rwoeo1VdBs3ypt i onal | y an associ at ed expirati on darPeTis2ah/opesds cat es
the point in tine when the subscription to the CSG |ID expires; an absent
expiration date indicates unlimted subscription. The CSG Subscription Data
contains also an indication of the typgg %L_ connectivity supported by the UE
for CSG cell s(LIPA, SIPTO etc.). The inf Phetion can be provi ded on a per CSG
| D and/ or Q0 a, per APN hasi, OF_On a per UE basi s

elect ype

Connectivity
[00419] This IE may be included in order to inform the UE of

the Connectivity Type selected by the network.

APN Applicability Indication

[00420] This IE may be included if the network indicates for
what APNs the type of connectivity requested by the UE is not
acceptable. If the network includes an indication that one or
more APNs are included, this indicates that the type of
connectivity requested by the UE is not acceptable for all the
APNs provided. If the network includes an indication that the
CSG ID is not included, this indicates that the Supported

Connectivity Type applies only to the current APN.
CSG Applicability Indication

[00421] The network may include this IE if the UE is
attaching to a CSG cell and if the network includes the
Supported Connectivity Type IE or the Selected Connectivity
Type IE. If the network includes an indication that the CSG ID
is included, this indicates that the Supported Connectivity
Type applies to any CSG cell with the same value of CSG ID. If
the network includes an indication that the CSG ID is not
included, this indicates that the Supported Connectivity Type
applies only to the current CSG cell.

[00422] An example of the contents of the Connectivity Type
in the Type/Reference field is that described in Table 8.

[00423] The SGSN includes a Supported Connectivity Type if
the UE is connecting to a CSG cell, in order to indicate to the
UE the type of connectivity (e.g. LIPA, SIPTO, etc.) supported
by the current CSG cell.



For each active PDN connection with GGSN(using G/ &) S-GNusing $4): or
with APN in Use The APN currently used. This APN may be conposed of the APN
Net wor k Iwennifises7oand t he APN Operator Ildentifier. X XCBusparioeehs3s
Connectivity Type Specifies the type of connectivity authorized for the
subscriber for this PDN subscription(e.qg.LIPA SIPTO LIPA and SIPTO etc.) X
X Sel ected Connectivity Type _ 104 -

[00424] The SGSN returns an indication of the Selected
Connectivity Type if the UE is connecting to a CSG cell in
order to indicate the type of connectivity (e.g. LIPA, SIPTO,
etc.) supported by the current PDP Context.

[00425] The SGSN includes an indication of whether the
requested connectivity type is not acceptable for the current
APN or for which APNs it is not acceptable if the Selected

Connectivity Type 1s different from the Requested Connectivity

Type.

[00426] The SGSN includes the CSG Applicability Indication if
the indications in the Selected Connectivity Type and/or the
Supported Connectivity Type apply only to the current CSG cell
or to the current CSG ID.

PDP Context Activation Procedure Alternate Embodiment

[00427] In signal flows 16-1 and 17-1, the UE sends an
ACTIVATE PDP CONTEXT REQUEST message to the SGSN. The ACTIVATE
PDP CONTEXT REQUEST message may include information such as,
but not limited to: NSAPI; TI; PDP Type; PDP Address; Access
Point Name; QoS Requested; Protocol Configuration Options;

Request Type; and Requested Connectivity Type.

[00428] Referring once again to FIGs. 16 and 17, in signal
flows 16-4 and 17-4, the SGSN validates the Activate PDP
Context Request using PDP Type (optional), PDP Address
(optional), and APN (optional) and the Requested Connectivity
Type (optional) provided by the MS and the PDP context

subscription records.

[00429] The SGSN validate the UE request considering also the
Requested Connectivity Type and the CSG ID of the CSG cell the
UE is connected to. The SGSN determines whether the type of

connectivity requested by the UE is authorized for the



Specifies the type of connectivity selected for the subscriber for this PDN
X X - 109 - Field Description A/Go node |u node
subscri ptwor0e/035370PA, SI PTO, or renpte connectivity) PUE/US2011/020838

- 105 -

requested APN and the CSG ID based on network settings and the

user profile.

[00430] If the SGSN decides that the type of connectivity
requested by the UE is not acceptable, the SGSN selects an
acceptable type of connectivity for the UE for the current APN
and the current CSG ID.

[00431] The SGSN uses either the Requested Connectivity Type
indication or the selected type of connectivity to derive the

GGSN address when a CSG Cell is used.

[00432] The SGSN sends a CREATE PDP CONTEXT REQUEST message
to the affected GGSN. The CREATE PDP CONTEXT REQUEST message
may include information such as, but not limited to: PDP Type;
PDP Address; Access Point Name; QoS Negotiated; TEID; NSAPI;
MSISDN; Selection Mode; Charging Characteristics; Trace
Reference; Trace Type; Trigger Id; OMC Identity; Protocol
Configuration Options; serving network identity; Maximum APN
Restriction IMEISV; CGI/SAI; RAT type; S-CDR CAMEL information;
CGI/SAI/RAI change support indication; NRSN, Dual Address

Bearer Flag; and Connectivity Type.

[00433] The GGSN then returns a CREATE PDP CONTEXT RESPONSE
message to the SGSN. The CREATE PDP CONTEXT RESPONSE message
may include information such as, but not limited to: TEID; PDP
Type; PDP Address; Protocol Configuration Options; QoS
Negotiated; Charging Id; Prohibit Payload Compression; APN
Restriction; Cause; CGI/SAI/RAI change report required; BCM;

and Selected Connectivity Type.

[00434] In signal flows 16-9 and 17-9, the SGSN returns an
ACTIVATE PDP CONTEXT ACCEPT message to the MS. The ACTIVATE PDP
CONTEXT ACCEPT message may include information such as, but not
limited to: PDP Type; PDP Address; TI; QoS Negotiated; Radio

Priority; Packet Flow Id; Protocol Configuration Options;



[ 00438] The UE maintains the follow ng context information. Table 12 shows
the context fields. Table 12: M5 MM and PDP Contexts Field SIM Description
Al Gb nodewOrommds37bVSI G U I nternational Mobil e Subscripb@mshaentissy. X X
Allowed CSGlist A lowed CSGlist indicates the list of CSG IDs and the
associ ated PLMN where the M5 is a nenber.

- 106 -

Supported Connectivity Type; Selected Connectivity Type; and
CSG Applicability Indication.

Information Storage

[00435] This section describes information storage structures
required for GPRS, and the recovery and restoration procedures
needed to maintain service if inconsistencies in databases and

lost or invalid database information occur.
HLR/HSS

[00436] Table 10 shows the GPRS/EPS subscription data

contained in the HLR/HSS.

Table 10: HLR/HSS GPRS/EPS Subscription Data

Field Description

IMSI IMSI is the main reference key.

CSG Subscription The CSG Subscription Data is a list of CSG IDs
Data per PLMN and for each CSG ID optionally an

associated expiration date which indicates the
point in time when the subscription to the CSG
ID expires; an absent expiration date indicates

unlimited subscription.

The CSG Subscription Data contains also an
indication of the type of connectivity
supported by the UE for CSG cells (LIPA, SIPTO,
etc.). The information can be provided on a per
CSG ID and/or on a per APN basis or on a per UE

basis

Each subscription profile may also contain one or more APN

configurations:




X Connectivity Type The Connectivity Type contains information of the type
of connectivity supported by the UE for CSG cells. The information is in the
form of awbi2et1/08%470h t he connectivity type supported byPeaais2@$CG1888 The
list can al so contain an indication of the connectivity type for specific
CSG cells. X Each MM context contains zero or nore of the follow ng PDP
contexts: - 110 - PDP Type PDP type,_elg7 PPP or I P. X X PDP Address PDP
address; e.g.an | P address. X

Field Description

PDP/EPS Bearer Index of the PDP/EPS Bearer context.

Context

Identifier

PDP Type PDP type, e.g. PPP or IP (IPv4, IPv6, IPv4ve).
PDP Address PDP address, e.g., an IP address. This field

may be empty if dynamic addressing is allowed.

Access Point Name | A label according to DNS naming conventions
describing the access point to the packet data
network. For S4-SGSN the APN to be used as
default APN is indicated.

Connectivity Type | Specifies the type of connectivity authorized
for the subscriber for this PDN subscription

(e.g. LIPA, SIPTO, LIPA and SIPTO, etc.)

SGSN

[00437] The SGSN maintains SGSN MM context and PDP/EPS bearer
context information for UEs. Table 11 shows the context fields

for one UE.

Table 11: SGSN MM and PDP/EPS Bearer Contexts

Field Description A/Gb | Iu

mode mode

IMST IMSI is the main reference key. | X X
CSG Subscription The CSG Subscription Data is a X
Data list of CSG IDs for the

visiting PLMN and for each CSG




X PDP State Packet data protocol state, |INACTIVE or ACTIVE. X X Supported
Connectivity Type Specifies the type of connectivity authorized for the
subscri bewof2or1/ashi7e PDN subscri ption(e. g. LI PA SI PTO, et eC)x/us20{182088¢t ed
Connectivity Type Specifies the type of connectivity selected for the
subscri ber for this PDN subscription(e.g.LIPA SIPTO etc.) X X Particular
exanpl es and nessage formats rel ated t - ETRAN UE requested PDN
connectivity [00439] The UE requested PDN connectivity procedure for an E-

Field Description A/Gb | Iu

mode mode

ID optionally an associated
expiration date which indicates
the point in time when the
subscription to the CSG ID
expires; an absent expiration
date indicates unlimited

subscription.

The CSG Subscription Data
contains also an indication of
the type of connectivity
supported by the UE for CSG
cells (LIPA, SIPTO, etc.). The
information can be provided on
a per CSG ID and/or on a per

APN basis or on a per UE basis

For each active PDN connection with GGSN (using Gn/Gp) or with

S-GW (using S4):

APN in Use The APN currently used. This X X
APN may be composed of the APN
Network Identifier and the APN

Operator Identifier.

Supported Specifies the type of X X
Connectivity Type | connectivity authorized for the
subscriber for this PDN
subscription (e.g. LIPA, SIPTO,
LIPA and SIPTO, etc.)

Selected Specifies the type of X X
Connectivity Type | connectivity selected for the

subscriber for this PDN




UTRAN is depicted in FIG 19. Steps that are particularly relevant to the
sol utions descri bed above are described in detail. Steps of the network
attach prwoedurossi7hat are not particularly affected by Phe/Usednnrsss

descri bed herein and nmay have known procedures will not be described in
detail. [00440] The procedure allows the UE to request for connectivity to a
PDN i ncl uding al | ocation of a default gggr_er. The PDN connectivity
procedure may trigger one or nultiple i cated Bearer Establishnent

proceduregs to establish dedicated EPS bearer(s) for that Uﬁ. VO
2011/ 085370PCT/ US2011/ 020838, [ 00441] I n signal flow 194}, the UE initiates
the UE Reqﬁgs ed PDN proce usrcerlgg/lot e transm ssion of a/%%)l\ NECTI VI TY

REQUEST nessage. The PDN CONNECTI VI TY REQUEST nessage | mage i meddgde
i nformatilon_such as_ but at Iiniﬁpd to: APN,_PDN Type: Protocol |
Configurati on Qptions; RepUESCriRpen And -Reqtestéd Connectinity Type.
[00442] The UE incl udes theoReguest edniodiectiyvity Type indijcati on when
using a CSG cell in order|to indicate the type of connectivity requested
for the PDP context (e.g. LIPA SIPTO etc.). PDN connectivity request

[ 00443] AnUExanpl e of a PDN CONNECTI VI TY REQUEST nessage wi || now be
described with reference to Table 13. This nessage is sent by the UE to the
netvor k { Gog4yeyi at engstabllshwgnhs ofy & RANCGoRBeCh Oy Thisg MEssage my be
used in a direCtion fromthe UE to the network. Table 13: PDN NECTI VI TY
REQUEST néebageleomrerm HEl conferxmafioifisEl ement Type/ Ref erence Requested
Connectivity Type

Table 12: MS MM and PDP Contexts

Field SIM | Description A/Gb | Iu

mode mode

IMSI G, International Mobile Subscriber X X
Identity.

Allowed CSG Allowed CSG list indicates the X

list list of CSG IDs and the

associated PLMN where the MS is

a member.

Connectivity The Connectivity Type contains X
Type information of the type of
connectivity supported by the
UE for CSG cells. The
information is in the form of a
list, with the connectivity
type supported by each CSG ID.
The list can also contain an
indication of the connectivity

type for specific CSG cells.

Fach MM context contains zero or more of the following PDP

contexts:




Connectivity Type Requested Connectivity Type [00444]This | E may be
included in the nessage if the UE requests a specific type of CSG
connect i WOyo(1en8§370L1 PA) for the PDP Context. [00445] Anpexarspdia/oofs3s he
contents of the Connectivity Type in the Type/ Reference field is that
described in Table 8. 112 - [00446]1n signal flow 19-2, the MVE

val i dates the UE request considering aﬁ&) t he Requested Connectivity Type

and the CSG I D of the CSG cell the UE connected to. The MVE det ermi nes
whet her t-hetypeof conne f'v=t reguested-bythe UE+sauthorized for the
requested@gl\{rand the CSG | aggd on nggﬁ/\%rk settings|and the supscription
data. [0C “the MVE deC| desthat °t he type of connectivity reguest ed by
t he UE i g not—acceptabte, [the WWE Tam reject the attach request—incl udi ng
an approprepat £g18%€50r causepppl RaaMVE ;i BC u@%slp he Supporgted Cannectivity
Type to iindicate the type ofd CSG connectivity supported. The MVE | ncl udes
an indication of whether [#&&§uested connectivity type is|not apceptable
for the gurrent—APN-or—fof—whi-th—APNs—t—is—not—aceeptable—TheV
includes |ap.i nidi.cation whether  the reqyestgds apg%nectl vity tyge is| not
acceptablle 1n all the cel|s in the sane CSG [00448]1f| the MVE deLi des t hat
the type |of connectivity |EHiESted DY Cthe-UE i s not aciceptall e, the MVE can
sel ect an :\r‘r‘nnf ahl e f\lnn of Pnnnnrfi\/if\l for the UE flor the current APN
and the durrent G ID. 449] 11 the t Type indicates "initial
request” té g?el ects Qﬁffﬁﬁ]ftfﬁas de%pcrl %ed above |n>?t he |PDN QW
Sel ect i on CPumettiignty 3GPP pcoesses)ityeetilonizf@0450}hel MVE ey usp the
Connectivity Type i ndi cat 9ﬁx&§@£er for this PDN

subscription (e.g. LIPA, SIPTO,

etc.)

Selected Specifies the type of X X
Connectivity Type | connectivity selected for the

subscriber for this PDN

subscription (e.g. LIPA, SIPTO,

etc.)

Particular examples and message formats related to E-ETRAN

UE requested PDN

[00439]

UTRAN is depicted in FIG.

connectivity

19.

Steps that are particularly

relevant to the solutions described above are described in

detail.

Steps of the network attach procedure that are not

The UE requested PDN connectivity procedure for an E-

particularly affected by the solutions described herein and may

have known procedures will not be described in detail.

[00440]

The procedure allows the UE to request for

connectivity to a PDN including allocation of a default bearer.

The PDN connectivity procedure may trigger one or multiple

Dedicated Bearer Establishment procedures to establish

dedicated EPS bea

rer (s) for that UE.



to either the Requested Connectivity Type indication or the selected type
of connectivity) to derive the PDN GW address when a CSG Cell is used. The
MVE nmay swDeot1/a8s370PDN GW accor di ng as descri bed above iPaTiUS201RDMSERN

Sel ection Function (3GPP accesses) section. - 113 - of connectivity) when
using a CSG cell in order to indicate the type of connectivity requested
for the PDN Connection. [00452] The MyEgEl | ocates a Bearer |d, and sends a
CREATE SESSI ON REQUEST nessage to the The CREATE SESSI ON REQUEST
nmessage rri% 4433' ude_i nf or matl on such as, but not limted to;: |MsI; NSISDN,
ME TEI D 180448nt r of 2 piisiel RAT™t ypets PO @V aBAFE35SS PON Afdress; Defaul t

EPS Bear elrReQasSst PON DY R0 csdbser bheeh ARNAVBR: s APN o £RS tBgar er 1 d; Protocol
Confi guration %I ons; Handover Indication; ME ldenti t% User Location

| nf or mat i GRNPEEE YT VEBEMES TChaRgRIReptt iFRY SOPPRY TV THdi EEPUBRT Sel ecti on
Mode; ChargisadqEhasactenisld esrofhace Refirmense; bdr acs: Tvpeiedr tgger 1d;
OMC I denti t Maxi mum APN Restriction; Dual Address Bearer Flag; and
Connect i vipt%] I TERR. TYRD4S3OTRE OMVES s 4 17 108 OP heo Ton msciieditt § YI§pe when
using a C3@sCekhuts&f denrletipdi gat @4 he type of connectivity requested
for the PDN connection (e.g. LIPA PTO etc.) [00454]In signal flow 19-3,
t he Serwg&rG\Ncreates a newentry in its EPS Bearer table and sends a

CREATE SESH444] REQUEST Wedesdedes tire HONSOREAndPeat €d i vt AEPPDN GW
address regceiivedi bR e, MIeWLOoHScSt eRe11The, CREATE: SESR] QN {REQHEST peSssage
may include information such as, but not limted to: IIVBI VB SDI\F Ser vi ng
GW Addr es®ff 6PPRET USEFY pq%w@StS& VPhRgtiew B Foftetdte ( GsEr plee; S S ng
GV TEI D of.t-he control plane; RAT type; Default EPS Bearer QS; PDN Type;
PDN Addr ess; subscri bed APN- AI\/BR APN; Bearer 1d; Protocol Configuration
Options; Handover |ndication; ME Identity; User Location Information

(ECG ) : MEPMnFEReRGitE teF6APPRG support indication; Sel ection Mde:

Chargi ng Characteristics; Trace Reference; Trace Type; Trigger 1d; OMC

| dentity; [66443um ABN Restilicbi-on; pEvatovddiressTBeat @IE ST a@issand will
Connectivity Type. - 114 - [00455]1n signal flow 19-5, the PDN GWreturns
a CREATE SESSPENRESPONSE "edsagectethdosTien e The: CREATECSESSE C\F RESPONSE
message NMaynicngl Ugdee i i AIgRLLOR:8MEHKk as% kUt ipet LimyedH@ntPDN SW Address
for the user plane; PDN GNTEID of the user plane; PDN GW TEID of the

contr ol pIPQﬁ]eCOPD‘P\FtrWé PR AEEP2SS; m@@%@é?@rmd@ EpS BeFefrEHS;

Prot ocol Genrf pguratin Qptiens; Charging 1d; Prohibit Payl oad Conpression;
APN Restriction; Cause; M Info Change Reporti ng Action (Start) (if the PDN
GW deci des to receive UE s cation information during the session);

APN- AVBR; and SeT%k&Jt@edl%rﬁ’Hé]c?PW%T}ﬁiﬁpTéf REGEA5E) e  PON G FBEurns an
i ndi cation of the Sel ecl-ed—cgmecl-l—w-t—)dype—l-n—OLder—t-g—L ndi cate the type

of connectivity (e.g. R | ec for he current PDN
connection. [00457] I nI|§W|£c€\Iﬁ orf“?% nlétl mgr{the g ? et'lifns @ CREATE

Requested Connectivity Type
Connectivity Type

Requested Connectivity Type

[00444] This IE may be included in the message if the UE
requests a specific type of CSG connectivity (e.g. LIPA) for
the PDP Context.

[00445] An example of the contents of the Connectivity Type
in the Type/Reference field is that described in Table 8.



SESSI ON RESPONSE nessage to the MVE. The CREATE SESSI ON RESPONSE nessage
may i nclude information such as, but not limted to: PDN Type; PDN Address;
Servi ng GWaddressiyof or User Pl ane; Serving GV TEID for BsgmwsSRianes3sSer vi ng
GW TEID for control plane; EPS Bearer |1d; EPS Bearer QS; Protocol
Configuration Options; Charging Id; Prohibit Payl oad Conpression; APN
Restriction; Cause; M Info Change Repgﬁ; ng Action (Start); APN-AMBR and
Sel ected Type. [00458]1n signal flow 1 the MME sends a PDN CONNECTI VI TY

ACCEPT me ﬁ@g@ to the UE The PDN CONNECTI VI TY ACCEPT msssa%e i ncl ude
nfor mat | SI0RABLN as!® KGOt TRPH L 8T t 6eABKE BON e PBNUAJAR 848°¢ EPS

Bear er | d;co8es8keindbnagerent RReGUESdd c&mleBrt@tf@@QIT@mfar@urtabl 08c Opb i ons.
In some enbodi nents, the nmessage is contained in an 51 MVE control nessage

Bear er Setoﬂfptﬁ@qﬁ%%tcef]o1 tHhe ERodeBoTHE SE WWE ContPo dressdgaeBearer Set up

Request mapcl-Rek ughee | Mfrar mat 'c@Hn@élg{mach RUteBObal b tred 05 SEPS Bear er
QS; UE- AI\/BR PDN Connectivity Accept; 51-TEID, - 115 - Supported

Connect i vidFeyhaed setfediied r@@Hﬁ%E%ii VIR, anglh&he sABRE ADDIGaSESE PRty: and CSG

Appl i cabi It york 094681 e MMEthBCcLuges: 3 +Suppartgd Connectivity Type if the
UE is attaching to a CSGcell, in order to indicate to the UE the type of

connecti vi t%1‘4(7 . LIPA S PTO etc.) supported. [00460] The MVE returns an
i ndi cati oW he S%lféé“t@eém@oﬁﬁéé@?%ﬁt}?tl’% CHPBr eercaBSchdivéare the type

of connectiwikb¥re. ﬂHéD%E SLPIQ &l&prsakected war dhe reyerentnPDN

connection. [00461] MMVE includes an'indication of whether the requested
connect i v|att)Fa€9péeﬂ%e%tlr‘§é@§|§ﬁab@% FRRT A 2 ar PERPT APN 6 T8 MMEch APNs

it is not ;aceeptablie idydhe el @Gﬁﬁ&t@ﬂ&%%mt Yo TJYrRﬁdascedltEEeE from
the Requested Connectivity Type. [00462] i ncl udes the CS

Appl i cabi 19t ¢SEnaPeRR oY ity eHEPPREFEatitensMEninabu St 6t é89C6ARRRT i Vity

Type and/ Qf¢ %H@tﬁ%‘?p&{é% @@@atwﬁaac&m%yalepbg P@'r}’ott %cTcQ%tQHiéent CSG
cell or to the current I nformation Storage [00463] This section

descri bes fioif 6PAREROFFTST é%b@%@neﬁ#% APAGuilEeds fort tdnEepPSPwWAenT3GPP
access OnMﬂE‘§n9f@é@§%ﬁrindication whether the requested connectivity

type is not acceptable in all the cells in the same CSG.

[00448] If the MME decides that the type of connectivity
requested by the UE is not acceptable, the MME can select an
acceptable type of connectivity for the UE for the current APN
and the current CSG ID.

[00449] If the Request Type indicates "initial regquest" the
MME selects a PDN GW as described above in the PDN GW Selection

Function (3GPP accesses) section.

[00450] The MME may use the Connectivity Type indication (set
to either the Requested Connectivity Type indication or the
selected type of connectivity) to derive the PDN GW address
when a CSG Cell is used. The MME may select the PDN GW
according as described above in the PDN GW Selection Function

(3GPP accesses) section.

[00451] The MME includes the Connectivity Type (set to either

the Requested Connectivity Type indication or the selected type



HSS [004(54]1 MBI is the prinme key to the data stored in the HSS. The data
held in the HSS is defined in Table 13 here below. Table 14 is applicable
t o E- UTRANOI2n1191883Tdal one operation only. Table 14: HSS @atrais2011/020838

Fi el dDescription - 116 - IMSI IMSI is the main reference key. NMSISDN The
basi ¢ MSI SDN of the UE(Presence of MSISDN is optional). IME [/ |MEl SV

| nternational Mobile Equipnent |dent i_ti - Software Version Nunber MVE
Address The | P address of the MVE curr H’Iy serving this Ms. CSG

Subscri pt io(%n

cg%%gctivity) when using a CSG cell in order to indicate the

type of connectivity requested for the PDN Connection.

[00452] The MME allocates a Bearer Id, and sends a CREATE
SESSION REQUEST message to the 3-GW. The CREATE SESSION REQUEST
message may include information such as, but not limited to:
IMSI; MSISDN; MME TEID for control plane; RAT type; PDN GW
address; PDN Address; Default EPS Bearer Qo3; PDN Type;
subscribed APN-AMBR; APN; EPS Bearer Id; Protocol Configuration
Options; Handover Indication; ME Identity; User Location
Information (ECGI); MS Info Change Reporting support
indication; Selection Mode; Charging Characteristics; Trace
Reference; Trace Type; Trigger Id; OMC Identity; Maximum APN

Restriction; Dual Address Bearer Flag; and Connectivity Type.

[00453] The MME may include the Connectivity Type when using
a CSG cell in order to indicate the type of connectivity

requested for the PDN connection (e.g. LIPA, SIPTO, etc.)

[00454] In signal flow 19-3, the Serving GW creates a new
entry in its EPS Bearer table and sends a CREATE SESSION
REQUEST message to the PDN GW indicated in the PDN GW address
received in the previous step. The CREATE SESSION REQUEST
message may include information such as, but not limited to:
IMSI; MSISDN; Serving GW Address for the user plane; Serving GW
TEID of the user plane; Serving GW TEID of the control plane;
RAT type; Default EPS Bearer QoS; PDN Type; PDN Address;
subscribed APN-AMBR; APN; Bearer Id; Protocol Configuration
Options; Handover Indication; ME Identity; User Location
Information (ECGI); MS Info Change Reporting support
indication; Selection Mode; Charging Characteristics; Trace
Reference; Trace Type; Trigger Id; OMC Identity; Maximum APN

Restriction; Dual Address Bearer Flag; and Connectivity Type.



The CSG Subscription Data is a list of CSG IDs per PLMN and for each CSG ID
optionally an associ ated expiration date which indicates the point in tine
when t he wokstwrispi7oon to the CSG I D expires; an absent e@expiusatiilonosdat e
indicates unlimted subscription. The CSG Subscription Data contains al so
an indication of the type of connectivity supported by the UE for CSG

cell s(LIPA, SIPTO etc.).The informatio an be provided on a per CSG ID
and/or on a per APN basis or on a per basis. Each subscription profile

cont ai ns 3@@@%5 nore PDN subscription contexts: Context Identifier Index of
the PDN s pti of coréxt TLPPN Addr 65§ PRt €4t BSCSULS & iBEGTFP addr ess

(es) PDN Eyperbndiest@ssH hessubsced bed RONwTypet | BvdatPulsshiBudve) - 117 -
Access Point Nane(APN) A | abel according to DNS nani ng conventions
descri bi ngTPRENGE CBIS T HEYt o EhedD ITg&E A  n@f Work{’oP& WPFdcard) .

Connect i viltiyii T¥B€to: PDN GW Address for the user plane; PDN GW TEID of
the user plane; PDN GW TEID of the control plane; PDN Type; PDN
Address; EPS Bearer Id; EPS Bearer QoS; Protocol Configuration
Options; Charging Id; Prohibit Payload Compression; APN
Restriction; Cause; MS Info Change Reporting Action (Start) (if
the PDN GW decides to receive UE's location information during

the session); APN-AMBR; and Selected Connectivity Type.

[00456] The PDN GW returns an indication of the Selected
Connectivity Type in order to indicate the type of connectivity
(e.g. LIPA, SIPTO, etc.) selected for the current PDN

connection.

[00457] In signal flow 19-6, the S-GW returns a CREATE
SESSION RESPONSE message to the MME. The CREATE SESSION
RESPONSE message may include information such as, but not
limited to: PDN Type; PDN Address; Serving GW address for User
Plane; Serving GW TEID for User Plane; Serving GW TEID for
control plane; EPS Bearer Id; EPS Bearer QoS; Protocol
Configuration Options; Charging Id; Prohibit Payload
Compression; APN Restriction; Cause; MS Info Change Reporting

Action (Start); APN-AMBR; and Selected Type.

[00458] In signal flow 19-7, the MME sends a PDN CONNECTIVITY
ACCEPT message to the UE. The PDN CONNECTIVITY ACCEPT message
may include information such as, but not limited to: APN; PDN
Type; PDN Address; EPS Bearer Id; Session Management Request;
and Protocol Configuration Options. In some embodiments, the
message 1is contained in an S1 MME control message Bearer Setup
Request to the eNodeB. The S1 MME control message Bearer Setup
Request may include information such as, but not limited to:

EPS Bearer QoS; UE-AMBR; PDN Connectivity Accept; S1-TEID;



Specifies the type of connectivity authorized for the subscriber for this
PDN subscription (e.g.LIPA SIPTO LI PA and SIPTO etc.) MVE [00465] The MMVE
mai nt ai nswbRbtinssakt and EPS bearer context informati onPC®rUSKEI/ 020838 he
ECM | DLE, ECM CONNECTED and EMVDEREGQ STERED states. Table 15 shows the
context fields for one UE. Table 15: MVE MM and EPS bearer Contexts Field
Description IMSI I MSI(International beeb]%)ée_ Subscri ber ldentity) is the
subscri ber's pernmanent identity. CSG Subscription The CSG Subscription Data
is alist of CSG I Data . for the visiting PLMN and for each I D

opti onal | § SBROBSSc FUES 'dXi ¥tV dit ' WHICHOT Bl s’ (RESporRE in ti me
when the swhseebpiidnyt ardchesCSEpb D @xpilries;.an absent expiration date

i ndicates unlimted

[00459] The MME includes a Supported Connectivity Type if the
UE is attaching to a CSG cell, in order to indicate to the UE

the type of connectivity (e.g. LIPA, SIPTO, etc.) supported.

[00460] The MME returns an indication of the Selected
Connectivity Type in order to indicate the type of connectivity
(e.g. LIPA, SIPTO, etc.) selected for the current PDN

connection.

[00461] The MME includes an indication of whether the
requested connectivity type is not acceptable for the current
APN or for which APNs it is not acceptable if the Selected

Connectivity Type 1s different from the Requested Connectivity

Type.

[00462] The MME includes the CSG Applicability Indication if
the indications in the Selected Connectivity Type and/or the
Supported Connectivity Type apply only to the current CSG cell
or to the current CSG ID.

Information storage

[00463] This section describes information storage structures

required for the EPS when 3GPP access only is deployed.

HSS

[00464] IMSI is the prime key to the data stored in the HSS.
The data held in the HSS is defined in Table 13 here below.

Table 14 is applicable to E-UTRAN in standalone operation only.

Table 14: HSS data

Field Description




subscri ption. The CSG Subscription Data contains also an indication of
the type of connectivity supported by the UE for CSG cell s(LIPA, SI PTO
etc.). Theoi2nfienssEdi on can be provided on a per CSG | PCarustan/oo0s3a per
APN basis or on a per UE basis. - 118 - Field Description For each active
PDN connection: APN in Use

- 116 -
IMSI IMSI is the main reference key.
MSTISDN The basic MSISDN of the UE (Presence of MSISDN
is optional).
IMEI / IMEISV International Mobile Equipment Identity -

Software Version Number

MME Address The IP address of the MME currently serving
this MS.

CSG Subscription The CSG Subscription Data is a list of CSG IDs
Data per PLMN and for each CSG ID opticnally an
associated expiration date which indicates the
point in time when the subscription to the CSG
ID expires; an absent expiration date

indicates unlimited subscription.

The CSG Subscription Data contains also an
indication of the type of connectivity
supported by the UE for CSG cells (LIPA,
SIPTO, etc.). The information can be provided
on a per CSG ID and/or on a per APN basis or

on a per UE basis.

Each subscription profile contains one or more PDN subscription

contexts:

Context Index of the PDN subscription context.

Identifier

PDN Address Indicates subscribed IP address(es).

PDN Type Indicates the subscribed PDN Type (IPv4, IPvé6,
IPv4vo)




The APN currently used. This APN may be conposed of the APN Network
Identifier and the APN Qperator Ildentifier. APN Subscribed The subscribed
APN r eceiweadofrssm7bhe HSS. PDN Type | Pv4,1Pv6 or | Pv4veCcsaspaniveck3s
Connectivity Type Specifies the type of connectivity authorized for the
subscriber for this PDN subscription (e.g.LIPA SIPTO LIPA and SIPTO, etc.)
Sel ected Connectivity Type Specifies %E type of connectivity selected for
t he subscriber for this PDN subscripti ?e.g. LI PA, SI PTO or renote

connectiyvity) UE [00466]The UE nmintains the follow ng context
i nformati %cbe;rsalyoﬁn‘gﬁ shc \ﬂslgg‘eei %gggrecﬁtngf jCOE|D(RI§' naming conventions
Name (APN) describing the access point to the packet data
network (or a wildcard).
Connectivity Specifies the type of connectivity authorized
Type for the subscriber for this PDN subscription
(e.g. LIPA, SIPTO, LIPA and SIPTO, etc.)

MME

[00465] The MME maintains MM context and EPS bearer context
information for UEs in the ECM-IDLE, ECM-CONNECTED and EMM-
DEREGISTERED states. Table 15 shows the context fields for one

UE.
Table 15: MME MM and EPS bearer Contexts
Field Description
IMST IMSI (International Mobile Subscriber Identity)

is the subscriber’s permanent identity.

CSG Subscription | The CSG Subscription Data is a list of CSG IDs
Data for the visiting PLMN and for each CSG ID
optionally an associated expiration date which
indicates the point in time when the
subscription to the CSG ID expires; an absent
expiration date indicates unlimited

subscription.

The CSG Subscription Data contains also an
indication of the type of connectivity
supported by the UE for CSG cells (LIPA, SIPTO,
etc.). The information can be provided on a per
CSG ID and/or on a per APN basis or on a per UE

basis.




Tabl e 16: UE context Field Description IMSI |MSI(Ilnternational
Subscri ber ldentity) is
list Al owecoGa8sinst in

Mobi | e

the subscriber's permanent identity. Allowed CSG

dicates the list of CSG | Ds andPCharsasismeisas ed PLIVN

where the UE is a nenber. - 119 - Field Description Connectivity Type
- 118 -
Field Description
For each active PDN connection:
APN in Use The APN currently used. This APN may be
composed of the APN Network Identifier and the
APN Operator Identifier.
APN Subscribed The subscribed APN received from the HSS.
PDN Type IPv4, IPv6 or IPv4vo
Supported Specifies the type of connectivity authorized
Connectivity for the subscriber for this PDN subscription
Type (e.g. LIPA, SIPTO, LIPA and SIPTO, etc.)
Selected Specifies the type of connectivity selected for
Connectivity the subscriber for this PDN subscription (e.g.
Type LIPA, SIPTO, or remote connectivity)
UE
[00466] The UE maintains the following context information.

Table 16 shows the context fields.

Table 16: UE context

Field

Description

IMSI

IMSI (International Mobile Subscriber Identity)

is the subscriber’s permanent identity.

Allowed CSG list

Allowed CSG list indicates the list of CSG IDs
and the associated PLMN where the UE is a

member.




The Connectivity Type contains information of the type of connectivity
supported by the UE for CSG cells. The information is in the formof a list,
wi th the wonnaassaznty type supported by each CSG | D. The PCIratS2aian2@Bs o
contain an indication of the connectivity type for specific CSG cells.

For each active PDN connection: APN in Use The APN currently used. This
APN may be conposed of the APN Network geptifier and the APN Operat or

I dentifier. APN-AMBR The naxinun1aggr%£ ted uplink and downlink MBR to be

shar ed acress—all—Nen R bearers,—which—areestablished for—this—APN.
Assi gned @5{)@ ype The P esDéE’St%%s' gned by the networ k(I Pv4,
| Pv6, or | Pv4vo) .

Connectivity The Connectivity Type contains information of

Type the type of connectivity supported by the UE for

CSG cells. The information is in the form of a
list, with the connectivity type supported by
each CSG ID. The list can also contain an
indication of the connectivity type for specific

CSG cells.

For each active PDN connection:

APN in Use The APN currently used. This APN may be composed
of the APN Network Identifier and the APN

Operator Identifier.

APN-AMBR The maximum aggregated uplink and downlink MBR
to be shared across all Non-GBR bearers, which

are established for this APN.

Assigned PDN The PDN Type assigned by the network (IPv4,
Type IPv6, or IPv4ve).

IP Address (es) IPv4 address and/or IPv6 prefix

Supported Specifies the type of connectivity authorized
Connectivity for the subscriber for this PDN subscription
Type (e.g. LIPA, SIPTO, etc.)

Selected Specifies the type of connectivity selected for
Connectivity the subscriber for this PDN subscription (e.g.
Type LIPA, SIPTO, etc.)

Additional examples and message formats related to GERAN/UTRAN



| P Address(es) |Pv4 address and/or |Pv6 prefix Supported Connectivity Type
Specifies the type of connectivity authorized for the subscriber for this
PDN subscwopbiianssi7e. g. LI PA, SI PTO, etc.) Sel ect ed Connect iPeirtugs20iy 020838
Specifies the type of connectivity selected for the subscriber for this PDN
subscription(e.g. LIPA SIPTO etc.) - 120 - Normal and periodic routing
area updating procedure accepted by thf Qetmnrk [00467]1f a routing area
updati ng request has been accepted by f net wor k, a ROUTI NG AREA UPDATE

ACCEPT nessage.,nay.be senj. to t The network infor U of
T e S U5 s Sobd - OGAERMTS Debanticd Aol et

order to itheél aateotke type of connectivity (e.g. LIPA SIPTO etc.)
supported by the current CSG cell. The network includes an indication of

whet her t e of onnect|V|t sup t ed a I|es nly to the current CSG
R (7 7 RATAEUL S AL B cl Si R By i iy L B R A
supportedkﬂayhbenetwork a ROUTING AREA UPDATE ACCEPT message may be

sent to the MS.

[00468] The network informs the UE of the type of
connectivity supported if the UE is attaching to a CSG cell, in
order to indicate the type of connectivity (e.g. LIPA, SIPTO,
etc.) supported by the current CSG cell. The network includes
an indication of whether the type of connectivity supported

applies only to the current CSG cell or to the current CSG ID.

[00469] In a UE the types of connectivity supported may be
provided to the upper layers.

[00470] When the UE is in a CSG cell and receives an ROUTING
AREA UPDATE ACCEPT message, and the network informs the UE
about the support of specific features, such the types of
connectivity supported, the types of connectivity supported may

be provided to the upper layers.
Routing area update accept

[00471] An example of a ROUTING AREA UPDATE ACCEPT message
will now be described with reference to Table 17. This message
is sent by the network to the MS to provide the MS with GPRS
mobility management related data in response to a ROUTING AREA
UPDATE REQUEST message. This message may be used in a direction
from the network to the UE.

Table 17: ROUTING AREA UPDATE ACCEPT message content

IEI [Information Element Type/Reference




provided to the upper layers. [00470] When the UEis in a CSG cell and

recei ves an ROUTI NG AREA UPDATE ACCEPT nessage, and the network inforns the
UE about wbeosunspiynt of specific features, such the typ@sTafS2eion2ESesi vity
supported, the types of connectivity supported nay be provided to the upper
| ayers. Routing area update accept [00471] An exanpl e of a ROUTI NG AREA
UPDATE ACCEPT nessage will now be desci%ﬁed with reference to Table 17.

This message is sent by the netmork to e MSto provide the MS with GPRS

nmobi | ity managenmprt—related—data fneno.se toa RCUT!NP AREA JPDATE
REQUEST nessage. Th|§ nesqﬁﬁf %b in a directionf he network
to the UE. Table|17: DA ?&%%EPT ressage cdf té%? CET
| nf or mati on El emgnt—TypefReference 12t——"7Supported—~Commettivity
CSG ID
Supported Connectivity Type
[00472] The network may include this IE if the UE is

attaching to a CSG cell, in order to indicate the type of
connectivity supported by the current CSG cell

CSG ID

[0047 3] The network may include this IE if the UE is
attaching to a CSG cell and if the network includes the
Supported Connectivity Type. If the network includes an
indication that the CSG ID is included this indicates that the
Supported Connectivity Type applies to any CSG cell with the
same value of CSG ID. If the network includes an indication
that the CSG ID is not included, this indicates that the
Supported Connectivity Type applies only to the current CSG
cell.

[00474] An example of the contents of the Connectivity Type
in the Type/Reference field is that described in Table 8.

Successful PDP context activation requested by the network

[00475] In order to regquest a PDP context activation, the
network sends a REQUEST PDP CONTEXT ACTIVATION message to the
UE and starts timer T3385. The message contains an offered PDP
address. If available, the APN may be included in the REQUEST
PDP CONTEXT ACTIVATION message.

[00476] Upon receipt of a REQUEST PDP CONTEXT ACTIVATION

message, the UE may then either initiate the PDP context



Type Connectivity Type CSGID Supported Connectivity Type [00472] The
network may include this IEif the UEis attaching to a CSG cell, in order
to i ndi cawe 20tss3’pe of connectivity supported by the cecramsRoi@8mssel | CSG
| D [00473] The network may include this IEif the UEis attaching to a CSG
cell and if the network includes the Supported Connectivity Type. If the
network includes an indication that th G ID is included this indicates
that the Supported Connectivity Type ag% ies to any CSG cell with the sanme
value of CSG.ID, .If the network includes an_indication that the CSGID is
not i ncl ud&d; VEhi " i N EAtES Pﬁa?a¥H§{§ﬂ§p5PFeachﬁﬁ%5F]fﬁﬁye?gpgyapplies
only to thkendingeatrEEGIrelrDr OO | AT IemampherbiE¢hencceapent shef the

Connectivity Ty in the Type/ Reference field is that described in Table 8.
Successt U BBE Bontex* SEIVALIon 1oqUostsa BFUERD Tt PR Sf00475] | n or der

to requestacaIPRPIowmMEXticTaGidsvatbkOnayt b@dicate the reason for rejection,

e.g. "insufficient resources to activate another context".

[00477] An ACTIVATE PDP CONTEXT REQUEST message sent by the
UE in order to initiate the PDP context activation procedure
may contain the PDP address, PDP Type and APN requested by the
network in the REQUEST PDP CONTEXT ACTIVATION message.

[00478] Upon receipt of the ACTIVATE PDP CONTEXT REQUEST

message, the network may stop timer T3385.

[00479] The same procedures then apply as described for UE

initiated PDP context activation.

[00480] The network informs the UE of the type of
connectivity supported if the UE is connected to a CSG cell, in
order to indicate the type of connectivity (e.g. LIPA, SIPTO,
etc.) supported by the current CSG cell. The network informs
the UE of the type of connectivity selected (e.g. LIPA, SIPTO,
etc.). The network includes an indication of whether the type
of connectivity supported applies only to the current CSG cell
or to the current CSG ID, i1f the UE is connected to a CSG cell.
The network informs the UE of whether the requested
connectivity type is not acceptable for the current APN or for
which APNs it is not acceptable if the selected connectivity is
different from the connectivity type requested by the UE, if
the UE is connected to a C3SG cell.

[00481] In a UE the types of connectivity supported may be
provided to the upper layers.

[00482] When the UE is in a CSG cell and receives a REQUEST
PDP CONTEXT ACTIVATION message, and the network informs the UE



networ k sends a REQUEST PDP CONTEXT ACTI VATI ON nessage to the UE and starts
timer T3385. The nessage contains an offered PDP address. If avail able, the
APN may bwoi2nciossEzd i n t he REQUEST PDP CONTEXT ACTI VATI BNTS2EIAH20838

[ 00476] Upon recei pt of a REQUEST PDP CONTEXT ACTI VATI ON nessage, the UE may
then either initiate the PDP context - 122 - activation procedure or may
reject the activation request by sendi ?9 a REQUEST PDP CONTEXT ACTI VATI ON
REJECT message. The value of the rejec tause IE of the REQUEST PDP CONTEXT

ACTI VATI ON. REJE! i ndicate the reason for ectio

N RSuT 11 BT SLoU BEE Ao Phe e POt £ ar G “GonE RSt -0 GURP7] AR ACTT VATE
PDP CO\WE)&BnREQdESJtmmﬁtsenbrbyeldtecdaE rtlﬂeotghedéstcﬂf iddinhicat evite PDP
context activation <%)r uret cont ai n e PDP ddress, PDP Type and APN
request ed SBYPPRESTie rske N F ﬁé@%éﬁmﬁ ACHVATPER  ressage.

[ 00478] Upon recei pt of the ACTIVATE PDP CO\ITEXT REQJEST nmessage, the

net wor k maddgtdopnal nGRRST FeB85.1ioh0Pdndjchients Meespgesedures then apply as
described for UE initiated PDP context activation. [00480] The network
inforns the Wb 1he dHRe&f ctivity supported if the UE is connected
to a CSG cc;%lt#, a?% or de‘% to"?néig'@%‘?g the type of connectivity (e.g. LIPA
SIPTO etc.) supported by the current CSG cell. The network infornms the UE
of the tyhe04H3] connkrtdxapyeseleat eAC{E/AGE EPPACOSIITOREGIFST) meThegnet wor k
i ncl udes hn 0 th of ¢ tivi .Su

applies o%’ﬁ;}lt gb‘tﬁﬁ%é c%rréfﬁy%‘ésg?(%}é ee%érrye?%et fﬁg g%@?%nltég Cgélngglg%é%ie UE is
connect ed itso sanCSE celd .ncHwe rket worlke iMif aroneefhet UEciovaaMi@tnherE & heDP

request ed nne tivity t s not,_accept a le for nt , APN or for
whi ch APNSC%I%'[ |g no %cc%s%t%gl% e f %he egojr-el téc e contnleoc i Vi ytcl S different
fromthe oenmmecki votyhd yjie requested by the UE, if the UE is connected to a
CSG cell. [00481]In a UE the types of connectivity supported may be
provided to the E%%eﬁelaz\(@fﬁm&‘)%%zb%%x% he BT febBage @G el! and

receives a REQU

IEI |[Information Element Type/Reference

Supported Connectivity Type [Connectivity Type

APN Applicability

Indication

CsG ID

Supported Connectivity Type

[00484] This IE may be included if the SGSN rejects the type
of CSG connectivity the UE requested, in order to indicate to

the UE the connectivity type supported.
APN Applicability Indication

[00485] This IE may be included if the network indicates for
what APNs the type of connectivity requested by the UE is not
acceptable. If the network includes an indication that one or

more APNs are included, this indicates that the type of



PDP CONTEXT ACTI VATI ON nessage, and the network inforns the UE - 123 -
about the support of specific features, such the types of connectivity
support edwonosgisezved, the types of connectivity suppor Pet/tseai19208est ed may
be provided to the upper |layers. Additional GPRS Sessi on Managenent
Messages Activate PDP context reject [00483] An exanpl e of an ACTI VATE PDP
CONTEXT REJECT nessage will now be dgs%%%bgd with reference to Table 18.
This message is sent by the network to e M5 to reject activation of a PDP

context. This ssage may b i.rection fron1the o the
R Tabi ¢ CEETSREST U TS SR AT B Bt ok aE RO g TPE Pt DYt i on
El enent _Tgwglﬁeter@@feJxSuQQOhéeﬁoﬂbmnaamm¢etynTMm&uﬁnﬁnEEthuttyhaype APN
Appllcablk%%y lngéqg&!%%cluded this indicates that the Supported

Connectivity Type applies only to the current APN.
C3G ID

[00486] The network may include this IE if the UE is
attaching to a CSG cell and if the network includes the
Supported Connectivity Type IE or the Selected Connectivity
Type IE. If the network includes an indication that the CSG ID
is included, this indicates that the Supported Connectivity
Type applies to any CSG cell with the same value of CSG ID. If
the network includes an indication that the CSG ID is not
included, this indicates that the Supported Connectivity Type
applies only to the current CSG cell.

[00487] An example of the contents of the Connectivity Type
in the Type/Reference field is that described in Table 8.

Activate PDP context reject alternative embodiment

[00488] Another example of an ACTIVATE PDP CONTEXT REJECT
message will now be described with reference to Table 19. This
message is sent by the network to the UE to reject activation
of a PDP context. This message may be used in a direction from

the network to the UE.

Table 19: ACTIVATE PDP CONTEXT REJECT message content

IETI |[Information Element Type/Reference

Supported Connectivity Type Connectivity Type




CSGID

Supported Connectivity Type [00484] This IE may be included if the

SGSN rejects the type of CSG connectivity the UE requested, in order to

i ndi cat e WO 2bhi®8kiZ0t he connectivity type supported. APNPApalS2eialonisss y

| ndi cation [00485] This IE may be included if the network indicates for what
APNs the type of connectivity requested by the UE is not acceptable. If the

net wor k

Connectivity Type pppl1es
net work may i n¢tudg—this—

i ncl udes an i ndication that onﬁ g nore APNs are included, this

indicates that the type of - 124 - % ct

accept abl e for aH—the-ARNs——p

that the CSGIl)isZ@BtA cl ?
|

ivity requested by the UE is not
rovi-ded the-retwork—ineludes—an, i ndi cati on
ed, this |nd|cates that the Supported
to the currentf APN. CSG | D [ 00486] The
L

he—UE—s

Supported Connectivity Type

[00489] This IE may be included if the SGSN rejects the type
of CSG connectivity the UE requested, in order to indicate to

the UE the connectivity type supported.
APN Indication

[00490] This IE may be included if the network indicates if
the type of connectivity requested by the UE is not acceptable
only for the current APN or for all APNs.

[00491] If the network includes an indication that an APN is
included, this indicates that the type of connectivity

requested by the UE is not acceptable only for the included APN.
If the network includes an indication that an APN is not
included, this indicates that the type of connectivity

requested by the UE is not acceptable for any APN.

CSG ID

[00492] The network may include this IE if the UE is
attaching to a CSG cell and if the network includes the
Supported Connectivity Type IE or the Selected Connectivity
Type IE. If the network includes an indication that the CSG ID
is included, this indicates that the Supported Connectivity
Type applies to any CSG cell with the same value of CSG ID. If
the network includes an indication that the CSG ID is not
included, this indicates that the Supported Connectivity Type
applies only to the current CSG cell.



attaching to a CSG cell and if the network includes the Supported
Connectivity Type IE or the Sel ected Connectivity Type IE. |If the network

i ncl udes w0 20ndiss30i on that the CSG ID is included, thi ®Crseaatess3shat t he
Supported Connectivity Type applies to any CSG cell with the sane val ue of
CSG ID. If the network includes an indication that the CSG ID is not
included, this indicates that the Supp %eg Connectivity Type applies only
to the current CSG cell. [00487]An exanplfe of the contents of the
Connectivb@%‘g% pe in the pe/ Reference field is that described in Table 8.
Acti vate ntex%nr%ﬁ aPFeF%%I?QR¥%¥ﬁﬁoHFnEﬁ? FOOHSETAAGY he¥Pexanpl e

of an ACTI;YATEe PPR &ONIHRXEnRE] ECT 1 dress age tWidkk chope dei desernicbed with
reference to Table 19. This nessage is sent by the network to the UE to

t f P t.ext. Thi di ti
Lot L, O b QR I SRR R S Sl 012t on
tent | t | Ref S d Co { t
o GBS Sk D et Sl gLl

by the network

[00494] If the tracking area update request has been accepted
by the network, the MME may send a TRACKING AREA UPDATE ACCEPT

message to the UE.

[00495] The network informs the UE about the support of
specific features, such as IMS voice over PS session or
emergency bearer services, in the EPS network feature support
information element. In a UE with IMS wvoice over PS capability,
the IMS voice over PS session indicator and the emergency
bearer services indicator may be provided to the upper layers.
In some embodiments, the upper layers take the IMS voice over
PS session indicator into account, when selecting the access
domain for voice sessions or calls. When initiating an
emergency call, the upper layers also take the emergency bearer

services indicator into account for the access domain selection.

[00496] The network informs the UE of the type of
connectivity supported if the UE is attaching to a CSG cell, in
order to indicate the type of connectivity (e.g. LIPA, SIPTO,
etc.) supported by the current CSG cell. The network includes
an indication of whether the type of connectivity supported

applies only to the current CSG cell or to the current CSG ID.

[00497] When the UE is in a CSG cell and receives a TRACKING
AREA UPDATE ACCEPT message, and the network informs the UE
about the support of specific features, such the types of
connectivity supported, the types of connectivity supported may

be provided to the upper layers.



APN I ndication CSG I D Supported Connectivity Type [00489] This | E may be
included if the SGSN rejects the type of CSG connectivity the UE requested,
in order wo22ondissibe to the UE the connectivity type suppdriseal.l/02mBs

I ndi cation [00490] This IE may be included if the network indicates if the
type of connectivity requested by the UE is not acceptable only for the
current APN or for all APNs. [00491]|f E?e_netmnrk i ncl udes an indication
that an APN is included this i ndi cates“f hat the type of connectivity
requested3%¥ gh i S acce taple only for the included APN. |If the

net wor k i nérPG éggair??uﬂp FoA°THRT an APN is not included, this indicates
that the type of connectivity requested by the UE is not acceptable for any
APN. CSG I[m4m492]ﬂ'rheemtpmrbfnayTMm{mm;eARHASUPEATBE AdvEPUEmessati¢ achi ng
to a CSG cell, and jf rk_includes the S rted nnectivity Type
B or the "SdleRP b CAMBER RO, Y P 11 The Herherk THCPudos sF

i ndi cati onst hahttby‘: €286 wios ki Bl tllﬁiECUE tt—Jzu srondicaties urhati thhepSupport ed
COnnect|V|t IgF Iles to agg Q§ . With the same value of CSGID. If
the networfkKot HPINGT CALPOR t‘??at(a tlﬁeréé@OP%fu%o ot TPAeHided ©1 hi s

i ndi cat es udratet h@q@&pﬁfets@sdg@)n’[@@tmé@sIa)geTthQ Bpphses anlay di@etheocur rent

CsG cell. - 126 - £00493]An exanEIe of the contents of the Connectivity
Type from the network to the

Table 20: TRACKING AREA UPDATE ACCEPT message content

IET Information Element Type/Reference

Supported Connectivity Type Connectivity Type

CSG Applicability Indication

Supported Connectivity Type

[00499] The network may include this IE if the UE is
attaching to a CSG cell, in order to indicate the type of
connectivity supported by the current CSG cell.

CSG Applicability Indication

[00500] The network may include this IE if the UE is
attaching to a CSG cell and if the network includes the
Supported Connectivity Type IE or the Selected Connectivity
Type IE. If the network includes an indication that the CSG ID
is included, this indicates that the Supported Connectivity
Type applies to any CSG cell with the same value of CSG ID. If
the network includes an indication that the CSG ID is not
included, this indicates that the Supported Connectivity Type
applies only to the current CSG cell.



in the Type/ Reference field is that described in Table 8. Additional
exanpl es and nessage formats related to E- UTRAN Nornmal and periodic

t racki ng woealwssidi ng procedure accepted by the networ PCrAG4@4j02d838 he
tracki ng area update request has been accepted by the network, the MVE may
send a TRACKI NG AREA UPDATE ACCEPT nmessage to the UE. [00495] The network
infornms the UE about the support of §pfg%f1c features, such as | M voice
over PS session or energency bearer se ces, in the EPS network feature

suppor t T@@%& tion elenent. In a UE with I M voice over PS capability, the
| MB voi ce PS SR SIGITRLRdPEatBF FtFHe BfeFgRncy isarar teef Vit es

i ndi cat or imRynhberppoytdeddnet hec UPPEY drayetssckios@m enipodi gents, the
upper layers take the I M5 voice over PS session indicator into account,

wh | th d
11t n AR SaHET AP SPPReEReY L diPqeayFe aPece tick &% (1B REFURTy

bearer services |nd|cator into account for the access domai n sel ection.
[ 00496] The¢ooBa2hor k Tpdormectibe SE @fthexmymeTmﬁztbnnﬂnEkMimyssu@@prted i f

the UE is attachi to a CS i N er to.indicate the type of
connect | ity LEEGtTt  PAYISrBTe, tht cHM SURBOPCEaChy S HEs it Faft €56 cel |
The networikcinekydes an indication of whether the type of connectivity
supported applies only to the current CSG cell or to the current CSG ID.

[ 00497] Wh UEis in a CSG cell, and receives a_ TRACKI NG AREA UPDATE
Ry (1Y R PR R AR LAy s TR TR B et

speci fic feat uies, a stedttike ibypes of womeet i(vi, tsy IS@tK-mCHr{ gthyyat heatypes of
connectivity supgorted may be provided to the up | ayers. - 127 -

Tr acki ng & &alpdare %%felﬁ% 1E06298F A Ex &l 8“6? %“@r iqeal ARER” UPDATE

ACCEPT nesgageow | br now beideser ibecb miitdh nekeerencerd o Table 20. This
nmessage is_ sent b%{the network to the UE to &rovide the UE with EPS

nobi | ity FERRGERBHM 2" %edYdaPs PRETUSPanse™ 6235¢ riactki Wy Nar &8 updat e

request nessggel1dhednessage piRytPee used ion1g diresddon Ju enpt heipgtawork to
the UE. Table 20: TRACKI NG_AREA UPDATE ACCEPT nessage content

address bearers only allowed", respectively, may be included in

an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message.

[00504] The network informs the UE of the type of
connectivity supported if the UE is connected to a CSG cell, in
order to indicate the type of connectivity (e.g. LIPA, SIPTO,
etc.) supported by the current CSG cell. The network informs
the UE of the type of connectivity selected (e.g. LIPA, SIPTO,
etc.). The network includes an indication of whether the type
of connectivity supported applies only to the current CSG cell
or to the current CSG ID, i1f the UE is connected to a CSG cell.
The network informs the UE of whether the requested
connectivity type is not acceptable for the current APN or for
which APNs it is not acceptable if the selected connectivity is
different from the connectivity type requested by the UE, if
the UE is connected to a C3SG cell.

[00505] In a UE the types of connectivity supported may be
provided to the upper layers.



| EI Information El enment Type/ Reference Supported Connectivity Type
Connectivity Type CSG Applicability Indication Supported Connectivity
Type [ 00As020tnssssbwor k may include this IE if the UE i #Catusachionip3g o a CSG
cell, in order to indicate the type of connectivity supported by the
current CSG cell. CSG Applicability Indication [00500] The network may
include this IEif the UE is attaching ég_g CSG cell and if the network

i ncl udes the Supported Connectivity Tyb | E or the Sel ected Connectivity
Type | E 'Q!ﬁ@ net work i ncludes an indication that the CSG ID is _included,
this indi {39081t hat"hik s Hbr Led Bohret ISty 279 pe EppiSSe st 6C ANV ESG cel |
with the sareuvel wes oie/C8@ LONTELT tRURIMREKshRE] utes @ nedis6aki on that
the CSGID is not included, this indicates that the Supported Connectivity
Type appl it€$C8HPyt D Theuftr ERE TGP (of spegpfic features, such the

types of connectivity supported or selected, the types of
connectivity supported and selected may be provided to the

upper layers.

Activate default EPS bearer context request

[00507] An example of an ACTIVATE DEFAULT EPS BEARER CONTEXT
REQUEST message will now be described with reference to Table
21. This message is sent by the network to the UE to request
activation of a default EPS bearer context. This message may be

used in a direction from the network to the UE.

Table 21: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message

content

IETI |Information Element Type/Reference

Supported Connectivity Type Connectivity Type

Selected Connectivity Type Connectivity Type

APN Applicability Indication

CSG Applicability Indication

Supported Connectivity Type

[00508] The network may include this IE if the UE is
attaching to a CSG cell, in order to indicate the type of
connectivity supported by the current CSG cell.

Selected Connectivity Type



[ 00501] An exanpl e of the contents of the Connectivity Type in the

Type/ Reference field is that described in Table 8. UE requested PDN
connect i WOyoprmssdur e accepted by the network [1:10502p0pars20iemeisps of a
PDN CONNECTI VI TY REQUEST nessage, the MMVE checks whet her the ESM
information transfer flag is included. [00503]1f connectivity with the
requested PDN is accepted, but with g g triction of IP version (i.e. both
an | Pv4 address and an IPv6 prefix is @uested but only one particular IP

ver sion, ?@%ﬁﬁhy S|ngle | P version bearers are supported/allomed by the
net wor k) , ausel #50 "EPPRYt Pet TRV SFFBhed® 1 HE™ BPR Pt | Pve

only allowed" coRhe#52/1S} NGe addeessd Qg[artel@sn@awral | owed", respectively,
may be included in an ACTI VATE DEFAULT EPS BEARER CONTEXT REQUEST nessage.

[ 00504] The ne k infornms _the UE of the type of connectivity supported if
the UE is%@ynégegéﬂ??%}%¥njé Q&S?Flonn order to indicate the type of
connectivity (e.g. LIPA SIPTO etc.) supported by the current CSG cell.

The net worf60310] or nsTtthe TBEmaf;y bbeitypeidf idonneché wirdyx Slelld&@t':leds(ﬂo]g. LI PA,
SI PTO, etc ). The network includes an. indication of whet her _t he tg e of
connect i vi"ty CstipPor t'&d BB Pés CoRTSC to tHe "EGPFEht ¢8G "Eor-5t B

current CSGckPrabliet her Whd sceobnected dde sa a6SGneetdticthenaet wee kot nf or s
the UE of whether the reqyested connectjvity tgﬁe i S not acceptable for the

current APRTEr AFO9P W i CABREr t TRES ndtdi&elept abfe Fie theséfect ed

connect i Vidoyinest di-{ f erenfucfstem bhecgonmeatd Vlbﬁ:)’a&&@@td’kﬂ(w&@trealb)’t}ﬁ@e UE,
if the UE is connected to a CSG cell. [00505]1n a UE t he type
connect i vi'ty'SsHppB 1 ¥ ey HhE B?BW?H%d”F&”pﬁé Bpper R hatlE@ﬁ

[ 00506] Whect he UE @St i11m@u@SE, cehls andhirecekvesaanc MCHUABELDEFAULT EPS
BEARER CONTEXT REQUEST nessage, and the network inforns the UE about the

support of-CSPBEFFTEEY et e8P 1éBE ot e 1Yy pes SFTESMNEttivity supported or
sel ected, the types of connectivity supported and sel ected may be provi ded
to the uppesic khpyeisSavActdiwahaidetawht EPS bearer context request

[00511] The network may include this IE if the UE is
attaching to a CSG cell and if the network includes the
Supported Connectivity Type IE or the Selected Connectivity
Type IE. If the network includes an indication that the CSG ID
is included, this indicates that the Supported Connectivity
Type applies to any CSG cell with the same value of CSG ID. If
the network includes an indication that the CSG ID is not
included, this indicates that the Supported Connectivity Type
applies only to the current CSG cell.

[00512] An example of the contents of the Connectivity Type
in the Type/Reference field is that described in Table 8.

Attach Reject

[00513] An example of an ATTACH REJECT message will now be
described with reference to Table 22. This message is sent by
the network to the UE to indicate that the corresponding attach
request has been rejected. This message may be used in a

direction from the network to the UE.



[ 00507] An exanpl e of an ACTI VATE DEFAULT EPS BEARER CONTEXT REQUEST nessage
w Il now be described with reference to Table 21. This nessage is sent by

t he net wowR 2001/085850UE t 0 request activation of a def aul PCERS2618826358
context. This message may be used in a direction fromthe network to the
UE. Table 21: ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST nessage content

| EI I nformation El enment Type/ Reference §u_pported Connectivity Type
Connectivity Type Selected Connecti vi %?, Type Connectivity Type APN

Applicabi lity Indlcat&ggle 22: ATTACH REJECT message content

IEI |[Information Element Type/Reference

Supported Connectivity Type Connectivity Type

APN Applicability Indication

CSG 1ID

Supported Connectivity Type

[00514] This IE may be included if the SGSN rejects the type
of CSG connectivity the UE requested, in order to indicate to

the UE the connectivity type supported.
APN Applicability Indication

[00515] This IE may be included if the network indicates for
what APNs the type of connectivity requested by the UE is not
acceptable. If the network includes an indication that one or
more APNs are included, this indicates that the type of
connectivity requested by the UE is not acceptable for all the
APNs provided. If the network includes an indication that the
CSG ID is not included, this indicates that the Supported

Connectivity Type applies only to the current APN.
C3G ID

[00516] The network may include this IE if the UE is
attaching to a CSG cell and if the network includes the
Supported Connectivity Type IE or the Selected Connectivity
Type IE. If the network includes an indication that the CSG ID
is included, this indicates that the Supported Connectivity
Type applies to any CSG cell with the same value of CSG ID. If

the network includes an indication that the CSG ID is not



CSG Applicability Indication Supported Connectivity Type [00508] The
network may include this IEif the UEis attaching to a CSG cell, in order
to i ndi cawe 20twss3y’pe of connectivity supported by the cecramskoiC8mssel | .

Sel ected Connectivity Type - 130 - [00509] This I E may be included in order
to informthe UE of the Connectivity Type selected by the network. APN
Applicability Indication [00510] This Iﬁﬁgay be included if the network

i ndi cates for what APNs the type of co ctivity requested by the UE is not
accept abl et wor es |cat| re APNs are

P ad Srmeb g DR B R R S Rk P P TRy 2E v envEs T he O

i s not ace@@nabbeoﬁry @ ltheheuAPNst prawicdaed.. | f the network includes an
indication that the CSGID is not included, this indicates that the

Support ed ctivjty appl | es onI to the _current APN. CS
Applicabiﬂ qﬁndlcéﬁl%ﬁé%Pﬁ g@ the con ents o? the Connectivity %@pe
in the Type/Reference field is that described in Table 8.

Attach reject alternative embodiment

[00518] Another example of an ATTACH REJECT message will now
be described with reference to Table 23. This message is sent
by the network to the UE to indicate that the corresponding
attach request has been rejected. This message may be used in a

direction from the network to the UE.

Table 23: ATTACH REJECT message content

IEI |[Information Element Type/Reference

Supported Connectivity Type Connectivity Type

APN Applicability Indication

CsG ID

ESM message container

[00519] This IE is included to carry a single ESM message.

Supported Connectivity Type

[00520] This IE may be included if the SGSN rejects the type
of CSG connectivity the UE requested, in order to indicate to

the UE the connectivity type supported.

APN Applicability Indication



[ 00511] The network may include this IEif the UE is attaching to a CSG cel
and if the network includes the Supported Connectivity Type IE or the

Sel ect ed wWonnaossnty Type IE. |If the network includes &aTiusdéiaarisesh t hat
the CSGID is included, this indicates that the Supported Connectivity Type
applies to any CSG cell with the sane value of CSG ID. If the network

i ncludes an indication that the CSG I %5% not included, this indicates that
n

t he Supported Connectivity Type applie ly to the current CSG cell.

[ 00512] An @ﬁgg?le of the contents of the Connectivity Type .in the,
Type/ Ref el fieldts ThaPYdBSctIbEtlSh ‘Tabl'e BSUAttachdReFEEE 150513] An

exanmpl e ofthantAFdACH RiHeCE RS $ageqddedn@W beecdescid hed wickBptebesence to
Tabl e 22. This nessage is sent by the network to the UE to indicate that

the correSPording &t o Feequést fast et Ir f8Et ed. This nessage may be
used in a direction fromthe network to the UE. - 131 - Table 22: ATTACH

REJECT nege@gp2] cont enttdEhpbok matd oimdd enenhalypel fefiarenee abupport ed
Connectivity Type Connectivit Tyge APN Applicability Indication
included, this indicates” that the type of connéctivity
requested by the UE is not acceptable only for the included APN.
If the network includes an indication that an APN is not
included, this indicates that the type of connectivity

requested by the UE is not acceptable for any APN.
CSG ID

[00523] The network may include this IE if the UE is
attaching to a CSG cell and if the network includes the
Supported Connectivity Type IE or the Selected Connectivity
Type IE. If the network includes an indication that the CSG ID
is included, this indicates that the Supported Connectivity
Type applies to any CSG cell with the same value of CSG ID. If
the network includes an indication that the CSG ID is not
included, this indicates that the Supported Connectivity Type
applies only to the current CSG cell.

[00524] An example of the contents of the Connectivity Type
in the Type/Reference field is that described in Table 8.

PDN Connectivity Reject

[00525] An example of a PDN CONNECTIVITY REJECT message will
now be described with reference to Table 24. This message 1is
sent by the network to the UE to reject establishment of a PDN
connection. This message may be used in a direction from the

network to the UE.

Table 24: PDN CONNECTIVITY REJECT message content



CSG ID Supported Connectivity Type [00514] This IE may be included if the
SGSN rejects the type of CSG connectivity the UE requested, in order to

i ndi cat e WO 2bhi®8kiZ0t he connectivity type supported. APNPApalS2eialonisss y

I ndi cation [00515] This IE may be included if the network indicates for what
APNs the type of connectivity requested by the UE is not acceptable. If the
network includes an indication that on r nore APNs are included, this

i ndicates that the type of connectivftg ?éﬁuested by the UE is not

accept abl e for pH—the APNsprovided——the ﬂtunrb ireludes—an i ndication

that the CSG | O.i Iud i s indicatgs t he Supportled

Connectivity Ty5§§ag“$“€€ onl %OI?he current KBﬁ/E%§é§Tf§[0051E]The

network may i ncfudgthis—+E || theUETs dLLd,nlng toa €SGTetfl and if the

net wor k i ncl ude tkg%§ggpggkggngpgﬂgg I ¥, TyRend & 104 £ § he el egt ed

Connectivity Ty Il[E. 1 f the network |nc udes an |nd|cat|on that the CSG ID
[

ndi cates that the Supported Connectivity Type applies to
tlhey sapeixvadinetofin@S&dibn | f the network inclddes an

hg CSGIDis not - 132 - ingcluded, this indicates that
ngctivity Type applies only to the current CSGj|cell.

qfS¢ H® contents of the Conngectivity Type

any CSG cel | wi
i ndi cation that
t he Supported

[ 00517] An exanp|

S

pe

is included, ths
}h

t

n

e

Supported Connectivity Type

[00526] This IE may be included if the SGSN rejects the type
of CSG connectivity the UE requested, in order to indicate to

the UE the connectivity type supported.
APN Applicability Indication

[00527] This IE may be included if the network indicates for
what APNs the type of connectivity requested by the UE is not
acceptable. If the network includes an indication that one or
more APNs are included, this indicates that the type of
connectivity requested by the UE is not acceptable for all the
APNs provided. If the network includes an indication that the
CSG ID is not included, this indicates that the Supported

Connectivity Type applies only to the current APN.
C3G ID

[00528] The network may include this IE if the UE is
attaching to a CSG cell and if the network includes the
Supported Connectivity Type IE or the Selected Connectivity
Type IE. If the network includes an indication that the CSG ID
is included, this indicates that the Supported Connectivity
Type applies to any CSG cell with the same value of CSG ID. If

the network includes an indication that the CSG ID is not



in the Type/ Reference field is that described in Table 8. Attach reject

al ternative enbodi nent [00518] Anot her exanpl e of an ATTACH REJECT nessage
wi |l nowwe 2da#8537bed with reference to Table 23. This mETABQE 1i03083€nt by
the network to the UE to indicate that the corresponding attach request has
been rejected. This nessage nmay be used in a direction fromthe network to
the UE. Table 23: ATTACH REJECT nessage content |El Information El ement
Type/ Ref erence Supported Connectivity %%pe Connectivity Type APN

ApplIcablHB%thgglC@ﬁié”lndiggggg[%hat the Supported Connectivity Type

applies only to the current CSG cell.

[00529] An example of the contents of the Connectivity Type
in the Type/Reference field is that described in Table 8.

PDN connectivity reject alternative embodiment

[00530] Another example of a PDN CONNECTIVITY REJECT message
will now be described with reference to Table 25. This message
is sent by the network to the UE to reject establishment of a
PDN connection. This message may be used in a direction from

the network to the UE.

Table 25: PDN CONNECTIVITY REJECT message content

IEI |[Information Element Type/Reference

Supported Connectivity Type [Connectivity Type

APN Applicability Indication

CSG 1ID

Supported Connectivity Type

[00531] This IE may be included if the SGSN rejects the type
of CSG connectivity the UE requested, in order to indicate to

the UE the connectivity type supported.
APN Applicability Indication

[00532] This IE may be included if the network indicates if
the type of connectivity requested by the UE is not acceptable
only for the current APN or for all APNs.



ESM nessage contai ner [00519] This IE is included to carry a single ESM
nmessage. Supported Connectivity Type [00520] This IE may be included if the
SGSN r ej ewo=201m85379pe of CSG connectivity the UE requesPet/USkon1oeasds to
indicate to the UE the connectivity type supported. APN Applicability
Indication - 133 - [00521] This IE may be included if the network indicates
if the type of connectivity requested g the UE is not acceptable only for
the current APN or for all APNs. [0052 %?f t he network includes an
|nd|cat|o i an APN is included, this indicates that the type of
onnect|V|?§5§% quest ed By "EhECHE ?%CH%¥*hé%bﬁP§bF%tHﬁTijﬁraPthwn%?uded

APN. |f thecnetway ktlﬁl@'lliﬁﬁ%a@@slﬂﬂé@aiﬂ@&ybﬁabfa@opﬁ%\iﬂﬁflﬁgt i ncl uded,
this indicates that the type of connectivit qﬁgsted by the UE i s not

accept abl EFHESERY RPND 'S Pe6528FThe? iAEI bOel Y S A f

the UE is rat taehh86yd:6x & (eSGae8! hn anthidattibe Bﬁéwﬂéﬁ Amcliwdestt he Supported
Connectivity Type |E or the Sel ected Connectivity Type IE |f the network

i ncl udes dRCilHEPEat Flohe s cehas CSEt 0hiSs tivkel GdedoRiHi s Vilhdi cat es that the

Suppor t ed /GenageLti Vb ety RE aRPhbeSad @h16S6-celhy Wik t he sanme val ue of
CSG ID. If the network includes an indication that the CSG ID is not

i ncluded, this_ indicates that the Supported Connectivity Type applies only
to the cu®entPcsG cel | . gl ongAn exanpl e of the contents of the
Connectivity Type

[00534] The network may include this IE if the UE is

attaching to a CSG cell and if the network includes the
Supported Connectivity Type IE or the Selected Connectivity
Type IE. If the network includes an indication that the CSG ID
is included, this indicates that the Supported Connectivity
Type applies to any CSG cell with the same value of CSG ID. If
the network includes an indication that the CSG ID is not
included, this indicates that the Supported Connectivity Type
applies only to the current CSG cell.

[00535] An example of the contents of the Connectivity Type
in the Type/Reference field is that described in Table 8.

An Example Wireless Device

[00536] Referring now to FIG. 20, shown is a block diagram of
another wireless device 100 that may implement any of the
wireless device methods described herein. The wireless device
100 is shown with specific components for implementing features
described above. It is to be understood that the wireless
device 100 is shown with very specific details for exemplary

purposes only.

[00537] A processing device (a microprocessor 128) is shown
schematically as coupled between a keyboard 114 and a display

126. The microprocessor 128 controls operation of the display



in the Type/ Reference field is that described in Table 8 PDN Connectivity
Rej ect [00525] An exanpl e of a PDN CONNECTI VI TY REJECT nessage w || now be
descri bedwewizbti/ased7er ence to Table 24. This nessage i s senf/usgoriiozosset wor k
to the UE to reject establishnment of a PDN connection. This nmessage may be
used in a direction fromthe network to the UE. Table 24: PDN CONNECTI VI TY
REJECT nessage content - 134 - |El I_n{L J;nption El enent Type/ Ref erence
Supported Connectivity Type Connecti vi 3 Type APN Applicability Indication

ID . .
CSG 126, as well as overall operation of the wireless device 100,

in response to actuation of keys on the keyboard 114 by a user.

[00538] The wireless device 100 has a housing that may be
elongated vertically, or may take on other sizes and shapes
(including clamshell housing structures). The keyboard 114 may
include a mode selection key, or other hardware or software for

switching between text entry and telephony entry.

[00539] In addition to the microprocessor 128, other parts of
the wireless device 100 are shown schematically. These
include: a communications subsystem 170; a short-range
communications subsystem 102; the keyboard 114 and the display
126, along with other input/output devices including a set of
LEDs 104, a set of auxiliary I/0 devices 106, a serial port 108,
a speaker 111 and a microphone 112; as well as memory devices
including a flash memory 116 and a Random Access Memory (RAM)
118; and various other device subsystems 120. The wireless
device 100 may have a battery 121 to power the active elements
of the wireless device 100. The wireless device 100 is in some
embodiments a two-way radio frequency (RF) communication device
having voice and data communication capabilities. 1In addition,
the wireless device 100 in some embodiments has the capability

to communicate with other computer systems via the Internet.

[00540] Operating system software executed by the
microprocessor 128 is in some embodiments stored in a
persistent store, such as the flash memory 116, but may be
stored in other types of memory devices, such as a read only
memory (ROM) or similar storage element. In addition, system
software, specific device applications, or parts thereof, may
be temporarily loaded into a volatile store, such as the RAM
118. Communication signals received by the wireless device 100

may also be stored to the RAM 118.



Supported Connectivity Type [00526] This IE may be included if the SGSN
rejects the type of CSG connectivity the UE requested, in order to indicate
to the UBvOhellosstecti vity type supported. APN Appl i cabiPCirtus20ineeasas i on
[00527] This IE may be included if the network indicates for what APNs the
type of connectivity requested by the UE is not acceptable. If the network
i ncludes an indication that one or m_)rg3 PNs are included, this indicates
that the type of connectivity requeste y the UE is not acceptable for all

t he APNs E@ggﬂﬁied. |f the network includes an indication that the CSGID is
not incl ud®P*Whi s THiCETeETCAE St he Suppdr £d: Bbnedt it YPType 3ppl i es

only to thgseunr ettcARMs, Cobabbe | 08528] ke Bet workyimy dogpalivdeibhb Sod E i f
the UE is attaching to a CSG cell and if the network includes the Supported
Connect i vithf TypeltE dtetine 8P ect edPCHFECHivEeySTy gt IRIHETBhe net wor k

i ncl udes appindhcabhonrhatchhecCSGd R i vikel vgedstidis ishdhcates that the
Supported Connectivity Type applies to any CSG cell with the sanme val ue of
CSG I D. | f7otKé Retioricatmeorgdesdahei hififeaticon fRRR THEUCSEAEBOPE not - 135

- includegoduhbs1 bl Galeset hatthhee Suppanfed: Conaestdate Imped@ppfh%es
only to the current CSG cell. [00529] An exanple of the contents of the
Connect i vifeypuTgpeUT S t H@ PyferRer er @& Sorelld 1 P§o ¥t deseriched (RIMabl e 8.

PDN conneglivity+{&h 66dadld enpat hye enhodicnent [ 00530 Another rexagpl e of a
PDN CONNE VI TY REJECT nessage

device 100 during manufacture. The PIM application is in some
embodiments capable of organizing and managing data items, such
as e-mail, calendar events, voice mails, appointments, and task
items. The PIM application is also in some embodiments capable
of sending and receiving data items via a wireless network 110.
In some embodiments, the data items managed by the PIM
application are seamlessly integrated, synchronized and updated
via the wireless network 110 with the device user’s
corresponding data items stored or associated with a host
computer system. As well, additional software modules,
illustrated as another software module 130N, may be installed

during manufacture.

[00542] Communication functions, including data and voice
communications, are performed through the communication
subsystem 170, and possibly through the short-range
communications subsystem 102. The communication subsystem 170
includes a receiver 150, a transmitter 152 and one or more
antennas, illustrated as a receive antenna 154 and a transmit
antenna 156. In addition, the communication subsystem 170 also
includes a processing module, such as a digital signal
processor (DSP) 158, and local oscillators (LOs) 160. In some
embodiments, the communication subsystem 170 includes a
separate antenna arrangement (similar to the antennas 154 and
156) and RF processing chip/block (similar to the Receiver 150,
LO0s 160 and Transmitter 152) for each RAT, although a common



wi |l now be described with reference to Table 25. This nessage is sent by
the network to the UE to reject establishnent of a PDN connection. This
nmessage i 2bH/0853d in a direction fromthe network to Phe/usEniidaisBe 25:
PDN CONNECTI VI TY REJECT nessage content |El Information El enent
Type/ Ref erence Supported Connecti vi ty Type Connectivity Type APN
Applicability Indication CSG I D Eﬁrted Connectivity Type [00531] This
| E may be included if the SGSN rej ects e type of CSG connectivity the UE
requested, i order;to i ndicate to the B the,ggnpegtivity type,sppported.

baseband processing for multiple RATs. The specific design and

implementation of the communication subsystem 170 is dependent

upon the communication network in which the wireless device 100

is intended to operate. For example, the communication

subsystem 170 of the wireless device 100 may be designed to

operate with the Mobitex™, DataTAC™ or General Packet Radio

Service (GPRS) mobile data communication networks and also

designed to operate with any of a variety of voice

communication networks, such as Advanced Mobile Phone Service

(AMPS), Time Division Multiple Access (TDMA), Code Division

Multiple Access (CDMA), Personal Communications Service (PCS),

Global System for Mobile Communications (GSM), etc. Examples

of CDMA include 1X and 1x EV-DO. The communication subsystem

170 may also be designed to operate with an 802.11 Wi-Fi

network, and/or an 802.16 WiMAX network. Other types of data

and voice networks, both separate and integrated, may also be

utilized with the wireless device 100.

[00543] Network access may vary depending upon the type of
communication system. For example, in the Mobitex™ and
DataTAC™ networks, wireless devices are registered on the
network using a unique Personal Identification Number (PIN)
associated with each device. In GPRS networks, however,
network access is typically associated with a subscriber or
user of a device. A GPRS device therefore typically has a
subscriber identity module, commonly referred to as a
Subscriber Identity Module (SIM) card, in order to operate on a

GPRS network.

[00544] When network registration or activation procedures
have been completed, the wireless device 100 may send and

receive communication signals over the communication network
110. Signals received from the communication network 110 by

the receive antenna 154 are routed to the receiver 150, which



APN Applicability Indication [00532] This |IE may be included if the network
indicates if the type of connectivity requested by the UE is not acceptable
only for wbeotcunssnt APN or for all APNs. - 136 - [005®8friuS2athm2038% wor k
includes an indication that an APN is included, this indicates that the
type of connectivity requested by the UE is not acceptable only for the
included APN. If the network includes ap.indication that an APN is not

i ncluded, this indicates that the type of connecti vi ty requested by the UE

i s not acceptable %or any APN. ggil D[ 005%§£The network may include this
IE if the OBV 84t %%rﬁlr%”atloaﬁp T nd TR ReY nEt o R REPUTRS the
Suppor t ed fGansechayi dnanhyie sekecotidhe &el.eched Lannerdd Wroyifigpendglf the
net wor k i ncl udes an i ndi cation that the CSG LD '!Ls i ncl uded, tfhi,is1 i ndi cates
that the §8p§69%5ﬁ COHNECEPry FypeEppl e 81 ahy t8EC81 PIwrtR the same
val ue of G8Gelfedl §idhe nettwaeskthachamessanol pdi-€ath o tdhabmbnexCSG I D i s
not included, this jndicates that the Supported Connectjvity Tége afrgl i es
only to tHKETEUPFENt TG CEH OPF005%5] AT EXARPPeabt Ot HE T SWEeAL 8ot the

Connect i vid ity perimadhe , TypehRet erense drelstitscdhad wWeserichedki mdabl e 8.
An Exanple Wreless Device [00536]Referring nowto FIG 20, shown is a

bl ock di agr&mPoPCandthet wi-rel8S8l Yekd @U60°PREE) My THfplleent®amf of t he
wirel ess devi egefephodsideser khed: hef@iincecthesw ret esgideni ee 308166 shown
wi th specific conmponents for inplenmenting features describhed above. It is
to be undérEVE6a:¢hatt IHBISRICYePBsSOHERA TO™M 06 5 EHen AR Tveryiepeci fi ¢

details famaexeBRbaI ¥s {UH ROS @8 0Bbmul QARIAhANRENELSSI Y @.YVheewbAks)

m croprocessor 128) is shown
via the transmit antenna 156.

[00545] In addition to processing communication signals, the
DSP 158 provides for control of the receiver 150 and the
transmitter 152. For example, gains applied to communication
signals in the receiver 150 and the transmitter 152 may be
adaptively controlled through automatic gain control algorithms

implemented in the DSP 158.

[00546] In a data communication mode, a received signal, such
as a text message or web page download, is processed by the
communication subsystem 170 and is input to the microprocessor
128. The received signal is then further processed by the
microprocessor 128 for an output to the display 126, or
alternatively to some other auxiliary I/0 devices 106. A
device user may also compose data items, such as e-mail
messages, using the keyboard 114 and/or some other auxiliary
I/0 device 106, such as a touchpad, a rocker switch, a thumb-
wheel, or some other type of input device. The composed data
items may then be transmitted over the communication network

110 via the communication subsystem 170.

[00547] In a voice communication mode, overall operation of
the device is substantially similar to the data communication

mode, except that received signals are output to a speaker 111,



schematically as coupl ed between a keyboard 114 and a display 126. The

m cr oprocessor 128 controls operation of the display - 137 - 126, as well
as over alwoaparmsi’on of the wirel ess device 100, in respomds2aio/ o2t iat i on
of keys on the keyboard 114 by a user. [00538] The wirel ess device 100 has a
housi ng that nmay be el ongated vertically, or nmay take on other sizes and
shapes (i ncluding clanmshell housing §t5§§tyres). The keyboard 114 nmay

i ncl ude a node sel ection key, or other rdware or software for swtching
between text entry and tel ephony entry. [00539]1n additi.on to the

o opr oot r LioELE CFtHe - “ATe 1o HEWPRRSeL Rebt ¢b 00 RRePERbR:
schemat i callkyrndbese taiclcude: aadconmumiGatsiyensms ubsyst em k7@piaeshort - range
comuni cati ons subsystem 102; the keyboarq_114 and {he di spl ay é26, al ong
with ot her"sPRREE/ But Pt G viib8E SRl Ui hG '8°sBE I LERY 164 a k8t of

auxi | i ary wir@1devi €esi k06,008 seni alldpordn, 188 aispeaker2clhhyaadsa be

m crophone 112; as well, as nenDrY devi ces jncluding a flash nennr¥ 116 and
a Random AtceséeNenoryP (RAMP MBI CantP Y 8199 us F8E heF evircé s Ghs) st ens 120.
The wirel ess devheer 10 mayahavegaphatferneldlrboi pover 4 heiaet byel gl enents
of the wireless device 100. The wirel ess device 100 is in sonme enbodi nents
a two- way FFaditBef r eyt G LEREF L& bRt 4t1%6n “Bevi ce havi ng voi ce and data
comuni cation capabilities. In addition, the wirel ess device 100 in sone
enbodi mene0348$ t herkapalidt-tynte eomumiccatenw thpofdein aorpuhep1syst ens
via the Internet. [00540] Operating system software executed by the

ni cr opr oc €9EBPN198L1 QN (7 WERE ERBOHH HRIRSS Sedled 11 2skrdistent store,
such as theokliashe MBp@ransl 16, bWt coBy he St oeed hoc atdhersdypes pé nmenory
devi ces, such _as a read on%y menory (ROM or simlar storage elenent. In
addi tion, Sdyf4tem SBft%eire, Fopetid el teilGe SAPPri ERM IO 15aFE S ¢ her eof ,
may be tenpekasily hopded1ubkoaa VOFAidEe 2hore, asycds AxithesRAM 118.
Communi cation signals received by the wirel ess device 100 nay al so be
stored to EREURAM A8, COMPOZ8TS/ [ D54 BT ORi-ET opPHREsSGIt 1P28MOf Rl addi t i on
to its operabi-pgiystemdanehiensioenallies iexegut 0o 01 SOlLWaERs and
applications on the wireless device 100. A predeterm ned set of software
appl i cati 6¥¥¥1i€Rat control basic device operations, such as a voice

comuni cati ons nodul e 130A and a data conmuni cati ons nodul e 130B, may be
instal | ed [gas4ope W tel8ssdevicendOfsdild ngmapYf aciunedin, addigion, a
personal information manager (PIM application nodule 130C may al so be

i nst al | ed S¥8ht Aé WrRlEhs cwepreecd 0 Hifiimgaraiufaetetted The PLyral

appl i cati QRnhsnk B2 805E eodihaent 5. capable 10h.0n9a0: i NGy and 1pRRAagi ng data
items, such as e-mmil, calendar events, voice mails, appointnents, and task
i tems. Th&SPFRPApPPIRATGTGH /i $Ndl59Ct T HuREterbedPaEMm Y capRibnends, sendi ng
and recei v g, data,bt 08,88,k f el esshetwerk, 140, dn sgmg enbodi nent s,
the data itens managed by the PI M application are seamnl essly integrated,
synchr oni zedtaadlapdertedtivicatt-he Ther ek e8scoiet st K s110tantadt he devduts,
User’'s COonfgs P@dbé'glf‘!ﬁtt% 85, SHor&d He%%%?ﬁia?t&%ﬁ@ct o host conput er
system As well, additional software nodules, illustrated as another

sof tware nodul e 130N, may be installed during manufacture.

[ 00542] Cot®RAfi0t at i Murfanvotsi ondifipet nlingrdavarandioei o ¢osnungeatt ons,
are perfor : icatjo S e - Tle sib t hr ough
t he shortf&%ﬁéggggﬁggﬁ%%g¥%§ggygu gy%%%ﬁf%%2¥ﬁ%hgk%%%ﬁﬁnlcéﬁggh s%%systen1
170 i ncl udes theretervero 50 undet sanaditthedr wisRiantdherecame @dr ehant ennas,

il lustrat r i ve e 4 nspit. enn 5 In
addition,%% %Eggﬁnﬁﬁfgﬁ?i%%%s§@§§é$gﬁl1 6§éﬁég ?ﬁ%%ﬂ%g%%% %ﬁ%oggsing
nodul e, swohcassaddiigidralissi ghah ps ouessdriceDSP) dd58; ikt hegeah . oscil | ators
(LOs) 160. In sone enbodi nents, the comunication subsystem 170 incl udes a
separate antenna arrangenent (simlar to the antennas 154 and 156) and RF
processing chip/block (simlar to the Receiver 150, LOs 160 and Transmtter
152) for each RAT, although a common
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CLAIMS
1 A method for use in user equipment (UE) comprising:
in the non-access stratum (NAS) functiona layer,

reguesting a packet data protocol (PDP) context or a packet data network (PDN)

connection;

receiving an indication of atype of connectivity selected by a network element
indicating the selection of: local internet protocol access (LIPA) connectivity; selected internet

protocol traffic offload (SIPTO) connectivity; and remote connectivity.

2. The method of claim 1 wherein receiving an indication of atype of connectivity
available in atelecommunication cell comprises receiving an indication of atype of connectivity
available in any one of:

aGERAN/UTRAN femto cell;
aGERAN/UTRAN macro cell;
a GERAN/UTRAN CSG cdll;
an E-UTRAN femto cell;
an E-UTRAN macro cell;
an E-UTRAN CSG cell;
WLAN cells; and
non-3GPP cells.
3. The method of claim 1 further comprising providing the indication to upper layers.

4. The method of claim 1, wherein receiving the indication of atype of connectivity
comprises receiving a message, which is at least one of an ACTIVATE DEFAULT EPS
BEARER CONTEXT REQUEST message; a TRACKING AREA UPDATE ACCEPT
message; an ACTIVATE PDP CONTEXT REJECT message; an ACTIVATE PDP CONTEXT
ACCEPT message; a PDN CONNECTIVITY ACCEPT message; aPDN CONNECTIVITY
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REJECT message; aROUTING AREA UPDATE ACCEPT message;, or aROUTING AREA
UPDATE REJECT message.

5. The method of claim 1, wherein receiving the indication of atype of connectivity
includes receiving a Supported Connectivity Type information element in at |east one of an
ACTIVATE PDP CONTEXT ACCEPT message; a ROUTING AREA UPDATE ACCEPT
message;, an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message; a
TRACKING AREA UPDATE ACCEPT message; an ACTIVATE PDP CONTEXT REJECT
message; a PDN CONNECTIVITY ACCEPT message; a PDN CONNECTIVITY REJECT
message; or a ROUTING AREA UPDATE REJECT message.

6. The method of claim 1, further comprising connecting to a connection for which the
default EPS bearer context, or default PDP context, was activated with an APN authorized to
use LIPA.

7. The method of claim 1, wherein receiving the indication of atype of connectivity occurs
during one or more of: initial attach to the network; handover of the UE from amacro cell to a
femto cell or a closed subscriber group (CSG) cell; idle mobility of the UE from a macro cell to
afemto cell or aCSG cell; handover of the UE from a 3GPP macro cell, a 3GPP femto cell, or a
3GPP CSG cell to anon-3GPP access; or handover of the UE from anon-3GPP accessto a
3GPP femto cell or a 3GPP CSG cell.

8. The method of claim 1, wherein receiving the indication of atype of connectivity
available comprises receiving a Supported Connectivity Type indication broadcast over aradio

channdl.

0. The method of claim 1, wherein the indication is a connectivity type information element
having one (1) octet length.

10.  Themethod of claim 1, wherein one of a GPRS Support Node (SGSN) and a mobility
management entity (MME) select the connectivity type.

11. A method for use in a network element comprising:

providing an indication of atype of connectivity selected for aUE ina

telecommunication cdll;
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wherein the indication of the type of connectivity selected for the UE indicates one or
more of: local internet protocol access (LIPA) connectivity or selected internet protocol traffic
offload (SIPTO) connectivity.

12. Themethod of claim 11 wherein providing an indication of atype of connectivity
selected for the UE in atelecommunication cell comprises providing an indication of atype of

connectivity selected in any one of:

a GERAN/UTRAN femto cell;
aGERAN/UTRAN macrocell;
a GERAN/UTRAN CSG cdll;
an E-UTRAN femto cell;

an E-UTRAN macrocell;

an E-UTRAN CSG cell;
WLAN célls; or

non-3GPP cells.

13. Themethod of claim 11 or 12 wherein providing an indication of atype of connectivity

selected is performed in response to receiving arequest for connectivity.

14.  Themethod of any preceding claim wherein providing an indication of atype of

connectivity selected comprises providing:
an indication of a supported type of connectivity available in atelecommunication cell;

an indication of atype of connectivity other than that which was requested; and an

indication that a requested type of connectivity is not available in atelecommunication cell.

15. The method of any preceding claim, wherein providing the indication of atype of
connectivity selected comprises providing at least one of an ACTIVATE DEFAULT EPS
BEARER CONTEXT REQUEST message; a TRACKING AREA UPDATE ACCEPT
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message; an ACTIVATE PDP CONTEXT REJECT message; an ACTIVATE PDP CONTEXT
ACCEPT message; a PDN CONNECTIVITY ACCEPT message; a ROUTING AREA
UPDATE ACCEPT message; or aROUTING AREA UPDATE REJECT message.

16.  Themethod of any one of claims 11 to 15 wherein the network element is one of a
Mobility Management Entity (MME) or a Serving GPRS Support Node (SGSN).

17.  Themethod of any one of the preceding claims wherein providing the indication of a

type of connectivity provided occurs in the non-access stratum (NAS) functional layer.
18. A method for use in auser equipment (UE) comprising:

receiving an indication of atype of connectivity selected for the UE in a

telecommunication cdll;

wherein the indication of the type of connectivity selected for the UE indicates one or
more or of: local internet protocol access (LIPA) connectivity or selected internet protocol
traffic offload (SIPTO) connectivity.

19.  Themethod of claim 18 wherein receiving an indication of atype of connectivity
selected for the UE in atelecommunication cell comprises receiving an indication of atype of

connectivity selected in any one of:

aGERAN/UTRAN femtocell;
a GERAN/UTRAN macrocell;
a GERAN/UTRAN CSG cdll;
an E-UTRAN femto cell;

an E-UTRAN macrocell;

an E-UTRAN CSG cell;
WLAN cells; or

non-3GPP cdlls.
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20.  Themethod of claim 18 or 19 wherein upon receipt of an indication that L1PA
connectivity has been selected for the UE the UE provides an indication to the upper layers that
the connectivity is provided by LIPA.

21.  Themethod of claim 18 or 19 wherein upon receipt of an indication that SIPTO
connectivity has been selected for the UE provides an indication to the upper layers that the
connectivity is provided by SIPTO.

22. The method of any one of claims 18 to 21 wherein receiving the indication of atype of

connectivity selected for the UE occurs in the non-access stratum (NAS) functional layer.

23.  The method of any one of claims 18 to 22, wherein receiving the indication of the type
of connectivity selected for the UE occurs upon receiving a message, which is at least one of an
ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message; a TRACKING AREA
UPDATE ACCEPT message; an ACTIVATE PDP CONTEXT ACCEPT message; a PDN
CONNECTIVITY ACCEPT message; aROUTING AREA UPDATE ACCEPT message; or a
ROUTING AREA UPDATE REJECT message.

24. The method of any one of claims 18 to 22, wherein receiving the indication of atype of
connectivity selected for the UE comprises receiving a message including a Connectivity Type

information e ement.

25. The method of any one of claims 18 to 24 wherein receiving an indication of atype of
connectivity selected occursin response to sending a request for connectivity.



