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A nore conpl ete understanding of the enbodi ments of the present patent
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specify a call continuity control function (CCCF) element that is disposed in a new, IP-
based network architecture referred to as the IP multimedia subsystem (IMS). Further,
20 another entity, referred to as a network domain selection (NeDS) function, is defined by
the 3GPP standards that interoperates with the CCCF element in order to facilitate proper
domain selection with respect to incoming calls directed to a user equipment (UE) device
having dual-domain cépability (i.e., CS domain and IMS domain). It is known that several

lacunae continue to exist in the current development of NeDS functionality, however.
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BRIEF DESCRIPTION OF THE DRAWINGS
A more complete understanding of the embodiments of the present patent
disclosure may be had by reference to the following Detailed Description when taken in
conjunction with the accompanying drawings wherein:
30 FIG. 1 depicts a network environment including circuit-switched (CS) network

infrastructure and IP multimedia subsystem (IMS) infrastructure wherein an embodiment

of the present patent disclosure may be practiced;



FIG 3 depicts a flowhart of an enbodi ment of the present patent

di sclosure for routing an incomng call; 5FIG 4 depicts a flowchart
relating to a nodel of overall interaction between a UE device and
associ ated NeDS el ement in accordance with an enbodi nent; FIG 5
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FIG 10 depicts a msssagie flow diagramrelating to di triggers by a
NeDS 20%@@@%%%1‘&&&3@aaﬁ@enwmg@nemm@mm;mem; FIG 11 depicts a
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using Unstru ﬁér Ed uppl enent ary Service Data 25 (USSD) messaging;

FIG 14 depi ctS- 85npidy e molisyrimfergrenn scheme ifagpumossssuiathi rryedsat patent a UE
devi ce andiRgRoci ated NeDS el ement with respect to the UE device's state
change in one enbodi nent; FIG 15 depicts a nessage flow diagram
relating to FESs@giepirthet mesnga flok dRgaayifoe effoduangosica Rl chieRrei@ment

weth e%@[ﬁﬁés f}t% ﬁéﬁé: gl\ér%l;eiltnig a%co%iig.n%lé iv&ifhsavg érr?i:t]o%?mgr%%)f t}?eolgg;egt g%clgfurg;ew °e
15 FIG. 8 depicts a message flow diagram relating to initial registration with a NeDS
element in one embodiment;

FIG. 9 depicts a message flow diagram relating to initial registration with a NeDS
element in another embodiment;

FIG. 10 depicts a message flow diagram relating to disabling triggers by a NeDS

20  element in accordance with an embodiment;

FIG. 11 depicts a message flow diagram relating to a generalized registration
process with a NeDS element in one embodiment;

FIGS. 12 and 13 depict message flow diagrams relating to a generalized
registration process with a NeDS element using Unstructured Supplementary Service Data

25  (USSD) messaging;

FIG. 14 depicts a message flow diagram relating to messaging between a UE
device and associated NeDS element with respect to the UE device’s state change in one
embodiment;

FIG. 15 depicts a message flow diagram relating to messaging between a UE

30  device and associated NeDS element with respect to discovering a circuit-switched (CS)

domain by UE device;
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net yor k below, the term “call” is to be construed as covering “call” and “session”. A network node

disposed in the IMS network is operable to perform a number of determinations with

respect to the UE device’s domain, state, applicability of user and/or operator policies and

preferences, location, et cetera. The incoming call is subsequently terminated to an

appropriate domain (e.g., CS domain or PS domain) based at least in part upon the
20  foregoing determinations.

In one aspect, a method is disclosed for routing an incoming call in a network
environment including a CS network and an IMS network, wherein the incoming call is
being directed to a UE device disposed in the network environment. The claimed method
comprises: determining status information relating to the UE device; determining whether

25 atleast one policy criterion is applicable with respect to the incoming call; and terminating
the incoming call to a domain based on at least one of the determinations, wherein the
determinations are effectuated at a network node associated with the IMS network.

In another aspect, disclosed herein is a system for routing an incoming call in a
network environment including a CS network and an IMS network, the incoming call

30 being directed to a UE device disposed in the network environment, the system
comprising: means for determining status information relating to the UE device; means for
determining whether at least one policy criterion is applicable with respect to the incoming
call; and means for terminating the incoming call to a domain based on at least one of the
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integrated information appliance capable of email, video mail, Internet access, corporate

25  data access, messaging, calendaring and scheduling, information management, and the
like. Preferably, the UE device is capable of operating in multiple modes in that it can
engage in both circuit-switched (CS) as well as packet-switched (PS) communications, and
can transition from one mode of communications to another mode of communications
without loss of continuity.

30 The access space 104 may be comprised of both CS and PS networks, which may
involve wireless technologies, wireline technologies, broadband access technologies, etc.
For example, reference numeral 106 refers to wireless technologies such as Global System
for Mobile Communications (GSM) networks and Code Division Multiple Access
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i nvol ve wrel ess technol ogies, wreline technol ogi es, broadband access
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and rel @gsglqtia%y an IMS for CDMA networks, and since MMD and IMS are roughly equivalent,

the term “IMS” may be used in this present patent disclosure to refer collectively to both
25  IMS and MMD where applicable.

Continuing to refer to FIG. 1, reference numerals 114-1 to 114-N refer to a
plurality of AS nodes operable to support various IMS services, e.g., VCC, PTT, etc., as
alluded to hereinabove. Furthenmore, in order to effectuate call continuity and appropriate
domain selection, another network node or AS 120 may be provided as part of the

30  subscribers’ home IMS core network 112 which implements functionality referred to as
call continuity control function (CCCF) 116 and network domain selection (NeDS) 118.
In essence, the CCCF portion 116 of AS 120 is operable as a new IMS application server
clement that resides in the home IMS network and tracks all call sessions and related
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5 e.g., detached, idle, connected, etc., as well as session states such as
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and is active in both domains. This transition state exists



25 when an inter-domain I MS service, e.g., VCC, is actually being perforned
and may be present for a finite time. Although FIG 6A does not explicitly
illustrate any sub-states, it is envisaged that certain | MS-based states

may have one or nore such sub-states depending on actual inplenentation. In
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pol i ci e%GIQSS)GingPr%/na%iggp (Eellls(%l(}bgleldfer?tlifliga\{\iﬂog%C((a})f)air;?‘clarglsa:tion, or some other user input
20 waypoint such as airport code, city name, landmark, etc. A policy decision function 506 is
interfaced with NeDS 200 via a “J” reference point which allows NeDS 200 to obtain
operator policy/preferences information for routing a call. As to user policies/preferences,
they may be stored in another network element called home subscriber server (HSS), e.g.,
HSS 512, that is interfaced with NeDS 200 via a “y” reference point. If the user policy
25  information is not stored in HSS 512, the j reference point may be used by the NeDS
functionality to obtain appropriate user policy information from an external database.
Continuing to refer to FIG. 5, the interface between NeDS 200 and a UE device
510 is defined by a “k” reference point, wherein the UE device may also include a
presence user agent 514 to which NeDS may subscribe for receiving presence-based status
30  notifications. This interface allows NeDS to be aware of state of the UE device in each
domain (e.g., attached, detached, etc.); state of any connections (e.g.,, PDP activated,
ongoing call, when the call is set up, when the call is torn down, etc.); and location

information with respect to the UE device. Additionally, this interface also allows users to

9
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initial Null state 602, the UE device may transition to state 618 which defines that the UE
is attached to the CS domain and is able to originate and terminate calls. State 616 defines
that the UE device continues to be attached to the CS domain and is active in a call. State
612 defines that the UE device is attached to the CS domain and is registered in the IMS
domain via, e.g., a WLAN, Wi-MAX, LTE, etc. Further, the UE device is active in a call
in the CS domain and is only able to originate and terminate calls in this domain. State
606 defines that the UE device is attached to the CS domain and is registered in the IMS
domain. The UE device is active in a call in the IMS domain and is only able to originate
and terminate calls in the IMS domain. Analogous to state 618, state 608 defines that the
UE device is registered in the IMS domain via, e.g., a WLAN, Wi-MAX, LTE, etc., and is
able to originate and terminate calls. State 610 defines that the UE device is registered in
the IMS domain via, e.g., a WLAN, and is active in a call. State 604 defines that the UE
device is attached to the CS domain and also registered in the IMS domain, but it is idle in
both domains. State 614 defines that the UE device is attached to the CS domain and is
registered in the IMS domain, and is active in both domains. This transition state exists
when an inter-domain IMS service, e.g., VCC, is actually being performed and may be
present for a finite time.

Although FIG. 6A does not explicitly illustrate any sub-states, it is envisaged that
certain IMS-based states may have one or more such sub-states depending on actual
implementation. In one exemplary embodiment, such sub-states may be known from the
UE device itself. For instance, there may be a sub-state which defines that the UE device
1s associated with, for example, a WLAN, Wi-MAX or LTE network, but does not have a
local IP address yet. Once a local IP address is assigned to the UE device, it may
transition into another sub-state that defines this condition, although the device has not

10



exanpl es: When the UP device is CS-registered, |IM calls/sessions are
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As pointed out previously, various policies/preferences, e.g., operator-based
policies and preferences, user-based policies and preferences, and any combination thereof
(collectively, “policy criteria”), may be provided to modulate the domain selection process
of the NeDS functionality in accordance with the embodiments set forth herein. FIG. 6B
illustrates a policy schema 650 that may be embodied as a database structure, either
network-based or device-based, for purposes of the present disclosure, wherein reference
numeral 652 refers to the entire policy space applicable with respect to a UE. Exemplary
operator-based policies 654 may be grouped into two categories: (i) policies affecting IMS
call delivery 656 (i.e., termination of an incoming call originated in the IMS domain); and
(ii) policies affecting CS call delivery 658 (i.e., termination of an incoming call originated
in the CS domain). Likewise, user-based policies 660 may also be categorized in a similar
fashion into IMS call delivery policies 662 and CS call delivery policies 664.

Operator-based IMS call delivery policies 656 may comprise the following
examples:

- When the UE device is CS-registered, IMS calls/sessions are delivered to

the CS side even if the device is IMS-registered.

- When the UE device is CS-registered, IMS calls/sessions are delivered to
the IMS side even if the device is CS-registered, irrespective of any
Quality of Service {QoS) considerations.

- When the UE device is CS-registered, IMS calls/sessions are delivered to
the IMS side, for a given minimum QoS, even if the device is CS-
registered.

- When the UE device is CS-registered, IMS calls/sessions are not delivered
to the CS side when IMS is not available.

- No policy is specified.

11

_witeless, petworks may also be included. \feprdingly, sk thewi ce i s

if the

abl e.



No policy is specified. 10Furthernore, additional policies or routing rules
666 may be inplenented based on calling line identity (CLI) data, wherein
one or nore ranges of E. 164 calling party nunbers may be defined for a
particular routing treatnment. A range nmay conprise a list of any arbitrary
size, I, whereinl =1, 2, ..., N For each range defined, exenplary
policies can include if the incomng call is to be delivered to: (i) IM
side only; (iLike®SeSoteatonibase (dal1idbr ' IMS side fir and if
unsuccessful , then tepréﬁﬁ'l nat e Ctlgg(%nsdi)eg{e,%&?Pgégfggr%mﬁcyaf@npaseégeg‘ﬁtﬂ’é"“ﬁ%rst
and i f UREIPASssful, then terminate to I MBS side; (v) no preferential

treatnent; and so he ex ar olicy/preferences scheme 650 may
al so include a con Flclzttherlénsio 5 “W&ﬁ%%aé%%c%uﬁé‘iﬁéﬂ@nsaqrprdobwred & rul es

or pSiorities are inpl enemMi8didetveasBhe agdégisgisgfb%%ité%f conflict. As,
bet ween user - basedwgol i ci es and operator-based poficies, the foll ow ng

options may Be i nmplBfkHicedE device|is dM Sprsigisteyedh I Ciayallst sesisnsnire GeR@R&EIo (1 1)
operat or policy always e ence: (i \@%n no user policy exists,
operator policy shall ggélﬁlglgds?&eaﬁ%%(gwn ’élﬁ“‘%‘i‘b e FYIolt the Hevge 508t s,
user policy shall be ugsegsteted. addition, a rule may be provided that

CLI - based routing ‘%)I 'ﬁl',eﬁlﬁ 666, t ake gr ecedence over 25 | M5 and CS call

del i very policies,” Peyed/E devige 15/MdBegisterasy Cfr enllsfsessidnased delivered to

opeiat or - based. A5 A€ SKIk - | Qusl t he. various policies and

pref erences 652 may be stor efél Ieg(g:‘lgﬁ%eeel(érﬁ?%YWES@gﬁ nt or may be

provi sioned in an a&IE dviatia €8-tehteréds BCRESEER]0As ‘é&ﬁo?ﬁ%]g%% dtgl ement
an

via appropriate interfaci Additiognpally, the user policies

preferences as wel | ﬁbet%ﬂ e WReR &S 1B pbt ailede may be stored in a

renpvabl e nodul e Bleghliag isspbiiigegr sal I ntegrated Crcuit Card (U CQ),

Uni versal Subscriber Identity Module (USIM, Renovable User Identity Mdul e

(RU M, Conpact Flash, Secure Digital (SD) nenory card, etc. that nay be

proyd ded as : € ice., Further, a subscriber 13 nmy operate

t he UE devi cgﬁlﬁ%arg‘ f gé%?) &g‘![%eﬁggpcraﬁ&reﬁé{?@ Religies K9Rimagy eemprisegthe follawieg Ne DS

el ement exagniples: appl i cabl e CS-based or | M5-based nessagi ng. FIG 7

depicts a messageg;}I@ow di agram for effectuating user policy/preference

settings at a NeDYTENdheRE devies is CRDBIOS, IMS aalivsdsione i ddivald to

enbodi nent of the 5 pr gl re. As.will be seen below, although the
B i SRt Goef ilsoresiy s

nmessage fl ow diagrans o e presen illustrated with
known el ement s sublhcasharblbi devicws (S idpist&eat BIS chiMRhsioNd SieldlivLQ¢ation
regigsters (VLR), and Bgmub%gri ber ser ver’s (H§S), tﬂ%g %ﬂguﬁgv%r &%
general i zed as net wor K'fiofesS9atiendt Siselevice ds Comegistore] irtdspectiveohams, €. 9.,

an MSCNLR entity may A1 BF § .service control and nedi a
switching. 10 Accordi %?yl?j;i t ?ﬁgﬁﬁ@ﬂ%}’e&lgg SIPURPS ¢ hat regardl ess of the

particul ar inpl en¥hemtliecodE @&icefimﬂﬂardgﬁ;lt@éd],IMS’lealﬁls%Eﬁi’&%ré{‘efdgﬂ%r&EFbm ities
may al so be effectuatg@ g’é se‘gq?rate platfornms. As illustrated In G 7, a
USSD nessage 704 may B&° PAReVds doF 4 ¢ivenaniommya Qo e8¢0 ifi the dieic€8 @SBRI n t 0
activate, interrogateregeafy vate, or nodify the user policies and

prg%\gr ences at NeDS 200. Typically, the nmessage flow may be nediated via
nefdork 15 &l eneWBenstheURdevicorist 'S eegisteted NN caktviécssiohMRSnoadiRsSOci at ed
visitor |ocation regi L. collectively referred to as node 702,

di sposed between the ?jgﬁ%eé/?%lgggﬁanwglﬁﬂﬁgvﬁwlﬂeDs node 200. A response
USSD nessage 706 Nospabicopagrt@@dvi a MSCNLR 702 from NeDS 200 to the UE
device 510 wth appropriate information as requested.

Additionally,

30  examples:

user-based CS call delivery policies 664 may comprise the following

When the UE device is IMS-registered, CS calls/sessions are delivered to
the IMS side even if the device is CS-registered.

12



[ i l'i cy/ preference
Alternatively, the nessage flow for effectuating user polic¢ _
settings at go NeDS 200 nay be inplemented in the | M5 domain using other
nmessagi ng protocol s such as Extensible Markup Language (XM.) Configuration
Access Protocol (XCAP) messagi ng or SI P Publish nessagi ng. Regardl ess of

510 is
whet her CS-based oy mes |s u e(g% the UE device
operabl e to include Sir}]/e%or ?Véceolis M calfysseviens &8 d@llé@rethtt@

25
bscriber identity (e.the IMY {Na& J5R%en Inq%ﬁ UG5 D8 natl g
i/tl;blslce Subscriber Identity or IMSI, Nbbile Iden%(?flca £ on El Y or>M N

Net wor k Access |dentifi%€8iSi¥fedNAl, etc.); equi pnent identity or Instance

i | MEl or
: (lil/glntsl\/]c | Elr egt(:a_r gnl cwger :{1{}1& BEoﬁicewq%E%géggeﬁFhFZ%%é’%ﬁ %%@war%tmer of
PI'N, SMedi a Access Cont rthéOSrs1Weﬁldﬁih@&§wc@is<IMS-re sghal | y Routable User

licy
Rl or GRUWY, an he a conbination of FMSI 30 and | MEl; po
;A\g? (r)\£ mlaJtl on; and a F‘bﬁ](eéf ti%"lﬁfelst(é?rcé%ls(t@e@ CS eallsisvwsians acenattdcliadred torodi Ty,

[ ble to activate
interrogate, and the |igge SFRf Vﬂﬁ% L he .y may be a ~a
an | M5 ger vice (e.g., VCO), erea tné)r avaéaﬁl.e?hber of user policies my

i 1cly N hose descri bed
et with res ed‘t’opailcwmmiﬂed. and/or CS calls, such as t (
ggoie. Li kew sel,o the user may al so be able to 14 deactivate an | M5 service

via proper nmessaging in CS or | M5 domai n. Wen |nterrogat ed by the user,

t he 10 esponse Fuehsagee, famoheRS 20 o{fﬁ}ﬁtﬁl ?Elﬂ‘é?%f‘s }nhgﬁj ' ”fltga i,g%ﬂt ed | M5

deactivated, or if active, cable p s may
E:r .thfﬁ'e@agew@ Fﬂjmtﬂer(Wdldaﬁa ophérein, ona@ruﬁejre fmgesbef 6331@1 alink tRktyone or

th respect to the’ | M5
Corvi oo BB o RCicral kT Al toRis GRament. diange EveySomprios  liste o i s
a tabl eany tibitdvl; smeslsaa@wwnue: ef§ ecI NalrRAl FlnBs LBRALLLERGRSlollg NeDS

le. | 10 <?xm version="
2 t(-.a gm;rii%g'%%h@e the incopyng selhismta bg:edeéwaneédo b(y) msﬁy om@@@i@) €93idd only,

S,
(2, st oo i GRS eoin i 0 o
r equi r etfeninste %o (i&i smhiﬁr'?I aéigll iﬁgg?cl ér?%%l?t AW WRafr & 201 éM‘%G)h%
ﬁ;ﬁenggggrgifg%{ H}"; g\%@éﬁ‘?@?XI\/L/ 1998/ namespace"/ > <xs: el ement
nane="vcCnMesyRg&exemplary policy/preferences scheme 650 may also include a conflict
resolution mechanism 668 wherein appropriate rules or priorities are implemented in case
20 of a possible conflict. As between user-based policies and operator-based policies, the
following options may be implemented: (i) user policy always takes precedence; (ii)
operator policy always takes precedence; (iii) when no user policy exists, operator policy
shall be used; and (iv) when no operator policy exists, user policy shall be used. In
addition, a rule may be provided that CLI-based routing policies 666 take precedence over
25 IMS and CS call delivery policies, regardless of whether they are user-based or operator-
based. '

As described previously, the various policies and preferences 652 may be stored
locally in the NeDS element or may be provisioned in an external database that is
accessible to the NeDS element via appropriate interfacing. Additionally, the user policies

30  and preferences as well as other related information may be stored in a removable module
such as a Universal Integrated Circuit Card (UICC), Universal Subscriber Identity Module
(USIM), Removable User Identity Module (RUIM), Compact Flash, Secure Digital (SD)
memory card, etc. that may be provided as part of the UE device. Further, a subscriber

13



20<xs: conpl exType> <xs:sequence> <xs:el enment ref="operation"/>
</ xs:sequence> <xs:attribute nane="subscriberl D" use="required"
25t ype="xs:string"/> <xs:attribute narne="term nal | D'
use="required"e="xs:string"/> </ xs: conpl exType>

X BB L SR QR AT e s

nmax Oc ¢ uretertient nsing dpplicable<C Sk based pu BVISehassk medaginghut e name="act i on"
def aul t ="act 'ﬁi%t e7 <>lepicts a message flow diagram for effectuating user policy/preference
settings at a NeDS element, e.g., NeDS 200, in accordance with an embodiment of the
5 present disclosure. As will be seen below, although the message flow diagrams of the
present disclosure may be illustrated with known elements such as mobile switching
centers (MSC), visitor location registers (VLR), and home subscriber servers (HSS), they
could be generalized as network nodes having specific functionalities such as, e.g., an
MSC/VLR entity may perform call control, service control and media switching.
10 Accordingly, it should be apparent that regardless of the particular implementations set
forth herein, the exemplary functionalities may also be effectuated by separate platforms.
As illustrated in FIG. 7, a USSD message 704 may be generated by the UE device 510 in
the CS domain to activate, interrogate, deactivate, or modify the user policies and
preferences at NeDS 200. Typically, the message flow may be mediated via network
15  elements such as a mobile switching center (MSC) and associated visitor location register
(VLR), collectively referred to as node 702, disposed between the UE device and its home
IMS NeDS node 200. A response USSD message 706 is propagated via MSC/VLR 702

from NeDS 200 to the UE device 510 with appropriate information as requested.

Alternatively, the message flow for effectuating user policy/preference settings at
20 NeDS 200 may be implemented in the IMS domain using other messaging protocols such
as Extensible Markup Language (XML) Configuration Access Protocol (XCAP)
messaging or SIP Publish messaging. Regardless of whether CS-based or IMS-based
messaging is used, the UE device 510 is operable to include one or more of the following
information elements: subscriber identity (e.g., Private User Identity such as International
25 Mobile Subscriber Identity or IMSI, Mobile Identification Number or MIN, Network
Access Identifier or NAI, efc.); equipment identity or Instance Identifier (e.g.,
Interational Mobile Equipment Identity or IMEI or IMEISV, Electronic Serial Number or
ESN, Personal Identification Number of PIN, Media Access Control or MAC address,
etc.); Globally Routable User Agent URI or GRUU, which can be a combination of IMSI
30 and IMEI, policy information; and action(s) to be taken (e.g., activate, deactivate, modify,
interrogate, and the like). For example, the user may be able to activate an IMS service
(e.g., VCC), and thereafter, a number of user policies may be set with respect to IMS calls

and/or CS calls, such as those described above. Likewise, the user may also be able to
14



5<xs: sinpl eType> <xs:restriction base="xs: NMTOKEN' <xs:enuneration

val ue="deactivate"/> <xs:enuneration val ue="nodi fy"/> <xs:enumeration

val ue="activate"/> 10<xs: enuneration val ue="interrogate9> </xs:restriction>
</ xs: si npl eType> </ xs: attribute> </ xs: conpl exType> 15</xs: el enent >

<xs:ele I X uen
D53 8 AL IRTRTAMS AR o, UL S0 N5 RS 5 s
<xs: at t rtiyuthe aseraﬁn#éstppﬁ mdssfagcufrb "Nem$ 280 F¥: 1ﬁd1mbeﬁat@§e>mféfﬁ>g%%awsct I on
base="xs: NMTQKEN' > <x meration val ue="all9>

service 1s deactivate 01'1 active, applicable policies/preferences may be included. Using

the modify option, the user may be able to alter one or more applicable user policies and

5  preferences with respect to the IMS service included in the query.
By way of example, set forth below is a table with XML messaging to effectuate

policies/preferences at the NeDS network node.

Table 1
10

<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<I--W3C Schema generated by XMLSpy v2006 sp2 U (http://www.altova.com)-->
<!--Please add namespace attributes, a targetNamespace attribute and import elements
15 according to your requirements-->
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified">
<xs:import namespace="http://www.w3.org/XML/1998/namespace"/>
<xs:element name="vccmessage">
20 <xs:complexType>
<xs:sequence>
<xs:element ref="operation"/>
</xs:sequence>
<xs:attribute name="subscriberID" use="required"
25  type="xs:string"/>
<xs:attribute name="terminalID"
use="required" type="xs:string"/>
</xs:complexType>
30 </xs:element>
<xs:element name="operation">
<xs:complexType>

<xs:sequence>
&)



25<xs: enuner ati on val ue="none"/> <xs:enuneration val ue="1M9>
<xs:enuneration val ue="CS9> </ xs:restriction> </xs:sinpleType>
30</xs:attribute> </xs:conpl exType> </ xs: el ement > <xs: el enent

nane="pol i cy"> as:conpl exType> as. conpl exContent> as:restriction

base="xs: anyType"> as:attri bute name="nane" defaul t="none"> 5as: si npl eType>
as :restriction base="xs: NMTOkERlemegtreér daliveay'| minGrabise*gmone” / >

maxOccurs="unbhounded"/>
</Xs:sequence>
<xs:attribute name="action" default="activate">
5 <xs:simpleType>
<xs:restriction base="xs:NMTOKEN">

<xs.enumeration value="deactivate"/>
<xs:enumeration value="modify"/>
<xs:enumeration value="activate"/>

10 1
<Xs:enumeration value="interrogate"/>

</xs:restriction>
</xs:simpleType>
</xs:aftribute>
</xs:complexType>
15 </xs:element>
<xs:element name="delivery">
<xs:complexType>
<Xs:sequence>
<xs:element ref="policy" maxQOccurs="unbounded"/>
20 </xs:sequence>
<xs:attribute name="type" default="none">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<Xs:enumeration value="all"/>
25 <Xs:enumeration value="none"/>
<xs:enumeration value="IMS"/>
<xs:enumeration value="CS"/>
</xs:restriction>
</xs:simpleType>
30 </xs:attribute>
</xs:complexType>
</xs:element>

<xs:element name="policy">

16



10as: enuner ati on val ue="P07> as: enuneration val ue="P19> as: enuneration

val ue="P29> as: enuneration val ue="P39> </xs sestriction> 15</xs.sinpl eType>
</xs:attribute> </xs:restriction> </xs.conpl exContent> </xs: conpl exType>
20</ xs: el ement > </ xs: schenaa> Another exanple of policy activation in XM
is provided belowin Table Il. 5Table Il <?xm version-"1.0"

encodi ng="UTF- 8" Z&sw&mpEQT§&§ple VCC nessage for subscriberl D 00001234 and

termnal | D 1A2B3C4D
<xs.complexContent>

<xs:restriction base="xs:anyType">
<xs:attribute name="name" default="none">
5 <xs:simpleType>
<xs:restriction
base="xs:NMTOKEN">
<xs:enumeration
value="none"/>
10 <xs:enumeration value="P0"/>
<xs:enumeration value="P1"/>
<xs:enumeration value="pP2"/>
<xs:enumeration value="P3"/>
</xs:restriction>
15 </xs:simpleType>
</xs:attribute>
</xs:restriction™>
</xs:complexContent>
</xs:complexType>
20 </xs:element>

</xs:schema>

17



-> <- operation: Activate -> 15 - <l-- delivery type: CS -> <- policy:
When CS registered IMS calls are delivered to IMS side even if CS
regi stered. 20 --> <!-- delivery type: IMS -> <- 25 policy: \Wen IM
registered CS calls are delivered to I M5 side even if CS registered
I rrespective of any QoS. --> <vccnessage
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena-i nst ance"
xsi : noNanespaceSchenmalLocat i on="vccnessage. xsd" subscri ber| D="00001234" 30
term nal TDE"1AZB3CAD™> <operation action="activate™ <delitvery type="CS">
<policy name="P2" [>

Another example of policy activation in XML is provided below in Table II.

5 Table I

<?xml version="1.0" encoding="UTF-8" 7>
- <l
10 sample VCC message for subscriberID 00001234 and terminalllD> 1A2B3C4D
>
- <o
operation: Activate
>
15 -<!--
delivery type: CS
>
- <
policy: When CS registered IMS calls are delivered to IMS side even if CS registered.
20 -->
- <)
delivery type: IMS
>
- <l
25 policy: When IMS registered CS calls are delivered to IMS side even if CS registered
irrespective of any QoS.
-
- <vcemessage xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="vccmessage.xsd" subscriberID="00001234"
30 terminallD="1A2B3C4D">
- <pperation action="activate">
- <delivery type="CS">

<policy name="P2" />
18



</delivery> - <delivery type="IM"> <policy nane="PO' /> </delivery> 5
</ operation> </vcenessage> <!-- policy codes: --> 10 - <!l-- PO - Wen
Donain A registered Donain B calls are delivered to Domain A even if Domain
B registered irrespective of any QS. --> <l-- 15 P1 - Wien Donmain A
regi stered Domain B calls are delivered to Domain A side even if Domain B
regi St%é&éiivfeﬂb a given mninmm QS --> <!-- P2 - Wen Domain A registered
Domai n all’s are delivered to Domain B side even if

- <delivery type="IMS">

<policy name="P0" />
</delivery>
5 </operation>
</vecmessage>
- <l
policy codes:
>
10 - <!--
PO —- When Domain A registered Domain B calls are delivered to Domain A even if Domain
B registered irrespective of any QoS:
-
-l
15 P1— When Domain A registered Domain B calls are delivered to Domain A side even if
Domain B registered for a given minimum QoS
-
- <l
P2 — When Domain A registered Domain B calls are delivered to Domain B side even if
20  Domain A registered
-
_<l
P3 — When Domain A registered Domain B calls are not delivered to the Domain A side
when Domain B is not available
25 >
- <l
Note: Domain is defined by the type attribute of delivery element. Domains A and B are
mutually exclusive i.e. if A=IMS then B=CS and vice versa

-

30

Various exemplary coding structures may be utilized in the message flow set forth

above for effectuating user policy/preference settings at NeDS 200. By way of exemplary
19



20 Domain A registered --> <!-- P3 - Wien Domain A registered Domain B
calls are not delivered to the Domain A side when Domain B is not avail able
25 --> - <!-- Note: Donmain is defined by the type attribute of delivery
el enent. Domains A and B are nutually exclusive i.e. if A=IMS then B=CS and
vice versa --> 30 Various exenplary coding structures nmay be utilized in

t he nes : - b or tupd i . J ence
st t1 ot BriogBloBl shla e RHEIat e il bk (i o e b, Lo B e
appr eci asebwithiatXMhtbas&} Hintaxawmbosé-gen¢rabitnatuye tdtusigtedehelde: used wit hin
XM.- based syntax whose general structure is illustrated bel ow

Qperation to Perform 5Length

Operation to Perform
5 Length
Delivery Option (None, CS, IMS)
Length
Policy (1 to N)
Delivery Option (None, CS, IMS)
10 Length
Policy (I to N)

The following tables illustrate 8-bit binary coding structures with respect to

15  operations and delivery options:

Table 111
Operation to Perform
00000000 Activate
00000001 Deactivate
00000010 Interrogate
00000011 Modify
20
Table IV
Delivery Options
00000000 None Specified
00000001 All
00000010 CS
00000011 IMS

20



Delivery Option (None, CS, IMS) Length Policy (1 to N) Delivery Option

(None, CS, IM5) 10Length Policy (1 to N) The follow ng tables
illustrate 8-bit binary coding structures with respect to 15operati ons and
delivery options: Table Il1l Operation to Perform 00000000 Activate 00000001

Deacti vate 00000010 I nterrogate 00000011 Modify

Table V

Policy
00000000 When Domain A, Domain B Calls are delivered to Domain A even if

Domain B registered irrespective of any QoS

00000001 When Domain A Registered Domain Calls are delivered to Domain A

side even if Domain B registered for a given minimum QoS

00000010 When Domain A registered Domain B calls are delivered to Domain B

side even if Domain A registered

00000011 When Domain A registered Domain B calls are not delivered to the
Domain A side when Domain B is not available

00000100 No Policy given

FIG. 8 depicts a message flow diagram relating to initial registration with a

network node in one embodiment. As illustrated, when the UE device 510 attaches to a

network using CS signaling, HSS 512 is operable to inform the serving network node 200

of the attached status of the UE device. Reference numeral 802 refers to applicable attach

10 procedure messaging between UE 510 and MSC/VLR 702. Likewise, reference numeral

804 refers to attach procedure messaging between MSC/VLR 702 and HSS 512. As

alluded to previously, the MSC/VLR is essentially a network node responsible for session

control and/or switching media such as voice. HSS 512 is essentially a database function

that contains but not limited to information about services to which a subscriber has

15  subscribed, user configuration of the subscribed services, user policies, operator policies,

and how the various network elements to are supposed to behave when the policies or
policy combinations are applied.

Upon the attach procedure 804, HSS 512 generates a notification message 806

towards NeDS 200 to inform the UE’s attached status. Upon receipt of the notification

20 806, a timer may be started (block 808) that is maintained until a registration message 812

is recetved from the UE device 510. Upon receipt of the registration message 812 at

NeDS 200, the timer is stopped (block 814), indicating that the UE device is IMS service-

capable. A timer mechanism (block 810) may be started on the UE device as well when
21



20 Table 1V Delivery Options 00000000 None Specified 00000001 Al 00000010
CS 00000011 IMs Table V Policy 00000000 When Domain A, Donain B Calls are
delivered to Domain A even if Domain B registered irrespective of any QS

the registration message 812 is generated, so that validity of a registration response
message 816 from NeDS 200 may be ensured. Upon receipt of the response message 816,

the UE’s timer may be stopped (block 818).
FIG. 9 depicts a message flow diagram relating to initial registration with a
5 network node in another embodiment wherein IMS signaling is used {e.g., via an IP-based
network such as a GPRS network, LTE network, Wi-MAX or a WLAN). Upon UE
device’s attach procedure 908 with MSC 702 using CS signaling, appropriate Location
Update (LU) and Insert Subscriber Data (ISD) procedures 910 take place between HSS
512 and MSC 702. Additionally, upon UE device’s attach procedure 912 with an IP-based
10  network, e.g., GPRS, a Serving GRPS Support Node (SGSN) 902 is operable to engage in
applicable LU and/or ISD procedures 914 with HSS 512. Responsive thereto, a
notification message 916 is generated to inform NeDS 200 of the attach status with respect
to the UE device 510, whereupon a timer mechanism may be started (block 918). Upon
creating a PDP context (reference numeral 920) with a Gateway GPRS Support Node
15 (GGSN) 904, UE 510 registers with a Serving Call Session Control Function (S-CSCF)
906 via a registration message 922. In response, S-CSCF 906 engages in a 3rd party
'registration procedure 924 with NeDS 200, whereupon the timer mechanism may be
stopped (block 926). As a further implementation, after registration has taken place with
the IMS network, the NeDS node 200 may send a SIP Options request 928 to the UE
20 device 510 requesting its capabilities (e.g., IMS service capabilities, in particular). In
response, UE 510 generates a SIP OK message 930 which may include appropriate
indications with respect to the requested capabilities. Thereafter, a SIP Publish message or
XCAP message 932 may be provided by the UE device 510 to NeDS 200, which contains
appropriate configuration information (e.g., policy information, updates, actions to be

25  taken, et cetera).

In another implementation, the IMS node having the CCCF/NeDS functionality is
operable to inform the HSS to disable the CAMEL triggers. FIG. 10 depicts a message
flow diagram relating to disabling triggers by a NeDS element in accordance with an
embodiment. As before, the UE device 510 attaches to MSC/VLR 702 using applicable

30  attach procedure(s) 802. A timer mechanism may be started on the UE device 510 when
message 812 is generated that is propagated via MSC/VLR infrastructure to NeDS 200.
Upon receipt of message 812, a timer mechanism may be started (block 1002} at the NeDS
node 200. Also, a deactivate message 1004 is generated by NeDS 200 towards HSS 512

22



00000001 When Domain A Registered Domain Calls are delivered to Domain A
side even if Domain B registered for a given m ni mum QoS 00000010 When
Donain A registered Donain B calls are delivered to Domain B side even if
Domai n A regi stered 00000011 When Domain A registered Domain B calls are
not delivered to the Domain A side when Domain B is not avail able 00000100

No Poli ¢ys:Qi | ot I agr, ting to
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i nf o m wéEstkdton prbdedad elefeiablymke pla0e afteChie UE aévitd s datathdd @adithena 2@ 806, a
timer may be started (block 808) that is nmaintained until a registration
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e L1 ARy TPR ARl Sy SRR i B SR ORRC G R)
(bl ock addpvaimplebe. st vached aind GPRUFOIBILAN @senapt), regigratidi may proceed
using CS signaling as described above.

15 FIG. 11 depicts a message flow diagram relating to a generalized registration
process with a network node in one embodiment without involving an HSS node. After
attaching with a CS network via applicable attach procedures 802, UE 510 is operable to
generate a registration message 1102 that is propagated via MSC/VLR infrastructure 702
to NeDS 200. The registration message 1102 may be implemented using, but not limited

20 to, USSD messaging (described below in further detail) or Short Message Service (SMS)
messaging. Suitable response messaging 1104 is provided by NeDS to UE 510. By way
of exemplary implementation, the registration message 1102 effectuated in the CS domain
may contain one or more of the following information elements: GRUU; GRUU
supported; subscriber identity (e.g., IMSI); equipment identity or Instance Identifier (e.g.,

25 IMEVIMEISV, PIN, ESN, etc.); subscriber location (e.g., GPS information, CGI
information relating to the registered networks, user input waypoint such as airport code,
city, point of interest or landmark data, postal code, and the like); network ID information
relating to the available networks (e.g., CGI information relating to wide area cellular
networks, Service Set Identifier (SSID) information relating to WLANs, Wi-MAX

30 networks, etc.); location update timer information; PS attach status (i.e., attached or
detached); routing update timer information; PDP context status (i.e., attached or
detached); IP network status, e.g., WLAN status (associated, local IP address assigned,
PDF contacted, etc.); and subscriber preferences/policies.
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the registration nessage 812 is generated, so that validity of a

regi stration response nessage 816 from NeDS 200 nay be ensured. Upon
recei pt of the response nessage 816, the UE' s tinmer may be stopped (bl ock
818). FIG 9 depicts a nessage flow diagramrelating to initial
registration with a 5 network node in another enbodi nent wherein | NS
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20 to, USSD nessagi ng (described below in further detail) or Short Message
Service (SM5) nessaging. Suitable response nessaging 1104 is provided by
NeDS to UE 510. By way of exenplary inplenmentation, the registration
nmessage 1102 effectuated in the CS donmain nay contain one or nore of the
follow ng informati on el ements: GRUU, CGRUU supported; subscriber identity

(e.g., | ; i [ j t i £

Ve ey SRR SRt Bor BSAREE (¢ BR QG mibfpltfomp dach,
CA i nf proeties with sdspery to dhe¢ discoegid nemadk rad woaykepeatsthe regiptionaandoi nt
such as airport code, city, point. of i.pterest or | andmark a, post.al
code, " aRascREST S ploscists KIREREY: dBoP Gy eRs AT FBVE TG o APIEe

net wor kK1 eNGode(SGhay b girsf%glidg& relating to wide area cellular networks,
Service Set ldentifier (SSID) information relating to W.ANs, W -MAX 30
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redi rectr%:%ﬁt.kﬂllog1 ot her \E%Hgt he 8&5%03?’02%%15 be redirect eds to ap%fi fferent
cel | ul aregigttationk procesdésAkhdyy alshebd MBtivegedvdiyk theotiE iper dregistrativer aiealMsb| e

networks, and their capabilities as |1, as any service r.equjrenment

Speci | | SETBYnE Gy dlobbERrPessSes 1RG QL ARGVE P b EESPEEt 19 T S PRRBAGHET G may be
usedsby yhhg %@aﬁdﬁncti onality to coordinate updating of information

bet ween the device and NeDS. The routing update tiner information may be

used by the MsD8ay ofidiustortmin FIGS.d 2ceddBrdepest mepsage flow dingrains relpling todi cal | y

check in with t S network.in order_ .t.0 i whet her outing update
Cimer hashielied Cedrd e RiotaRE Sty p STl YeNE Rhe Lo Sttebfe,
respect A thobREobfiinalel URSD BMOSUSSDN adgidM€hti6 R fnddags UDUALS gefbrafdl Yythe UBs. Upon
sending the registration nessage, the UE device may start a tiner (either

har d- codletticer 5 Kktfor prepagatim (te YeDSepehevia | MSE/YERpistuetsgu782.sudm as

whi &R nagEi e (AR OGS TR 150 FOALAL Bl DIE ipbesp@akr F ©f
r espons Thepuftbe et tricksaid, ficbilet kemialed USSDt (MM-USSDhaespensgoh3H) is
recei ved, the UE device may be configltllred to atte:&gt the registratjon

process PEOYarksy theie?S drngtiones0( &0 ghe UH vieviee 1 dipthey coBipingranprRERS ¢ may
e oot 6y AN GALPRRALD (S SO0 goth Bl s neue ce |
or upon daviealih despehseythetdtie Befetendec pumeralsp 20215124 2t amdst 200/ 1216 referdo the
maclegni Stlrrnnerlljroct:eggesr(()ans B device side dnd NeDS side, respectively, as described above in
detail. The message flow embodiment shown in FIG. 13 is essentially similar to the
message flow embodiment shown in FIG. 12, except that no separate USSD
acknowledgement messages are used. Accordingly, reference numerals 1304 and 1306
refer to MO-USSD registration and response messages, respectively, wherein the response
30 message 1306 includes both acknowledgement as well as the requisite information.
Reference numerals 1302 and 1308 likewise refer to the timer processes on the device side

as described above.
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25 includes an indication that VCC shall not be perforned, the UE device
may not perform any handovers fromIMs to CS and vice versa. As a result,
the UE device may not performany signaling for VCC. If the UE device
receives a GRLTU via the response nessage, the received GRUU may be stored
locally either in the UE's nenory or in a renovable nodul e coupl ed thereto.
Optional ly, IHYR (HERYE : | ] . pessage
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behavi or CS- _l15based regi st .0, By, way of illu Lon, FIGS.
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regnst r afp gl @ﬂs‘é(}ﬁ‘é%&g' flicatiePar &lcaReensShREmbEsDisTeqaAM Ng. A nobil e
ori gi nat ed SD (MO USSD) registrati on message 1204 is generated by the UE

devi ce 510 f d¥hee qeagdic wotiftcatidle S imPBEmantedMSGNL Pasedf e skpine tofiree NEDS. An 20
acknow ed nt age ,( MO AC 1208, i s r.etyne S 200.in
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that contains appropriate informtion. An acknow edgnent nessage (Mr-US
SD- Ack) any pd the inferfestipnedlemynts Klesaibed aypdeusiy ¢-2s \d; sehseabes. 1dewtitsr ence

nungg al %q&%%ﬁtli%%&n?,n g{lb%&(?@érligéa@loﬁe(%%[ &P 1;ittl}‘czn'mation, CGI information relating

to the registered networks, etc.); network ID information (e.g., CGls and/or SSIDs);

{]

location update timer information; PS attach status; routing update timer information; PDP
context status; WLAN status; and subscriber preferences/policies. A separate timer
mechanism may be implemented by the UE device with respect to the update messaging

25 process. Upon transmitting an update message, a timer may be started to identify a
response window. If no response or acknowledgment is received back from the NeDS
function within the response window (i.e., the timer times out), the UE may attempt
retransmitting the update message a select number of times {e.g., a maximum of five
times) before the update message is deemed to have failed.

30 If the UE device loses CS coverage and the NeDS function can be reached via
another radio access technology (e.g., WLAN, Wi-MAC, LTE, efc.), the UE device
includes logic to inform the NeDS that CS coverage has been lost via a “CS coverage loss”
message. In addition, the following information elements may be included but not limited
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25 tinmer processes on the device side and NeDS side, respectively, as
descri bed above in detail. The nessage fl ow enbodi nent shown in FIG 13 is
essentially simlar to the nessage fl ow enbodi nrent shown in FIG 12, except
that no separate USSD acknow edgenent nessages are used. Accordingly,
reference nunmerals 1304 and 1306 refer to MO-US SD regi stration and
respons [
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If the UE device finds CS coverage again, the UE device includes logic to
informthe NeDS function accordingly. FIG 15 depicts a nessage flow
diagramrel ating to nmessagi ng between UE 510 and associ ated NeDS el enent
200 with respect to discovering 10 a CS donmain by UE 510. As illustrated
(reference nunmeral 802), attaching on the newy found CS network may be
opti onal . : 08 i : i :
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30 comuni cation with the m croprocessor 1802. In one inplenentation,
SIMRUMUCC interface 1834 is operable with a SIMRU M U CC card havi ng a
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based on the information provided. If no record exists, a new GRUU record is created
based on the received GRUU and associated information.

30 Alternatively, if GRUU capability is not supported by the UE device, the NeDS is
operable to generate a record based on a Private User Identity (PUI), which can be an
IMSI, MIN, PIN, etc. In this case, the PUVIMSI may be used for indexing the records in
the NeDS. Furthermore, as alluded to previously, the NeDS functionality may include

29
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service flag in the response nessage to the UE device). If the | M service
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25t o0 use for the outgoing call. Wth respect to receipt of periodic
updates fromthe UE device, the NeDS function is operable to exam ne the
contents of applicabl e update nessages (e.g., via USSD or SM5 in the CS
domain, or via SIP Publish in the I M5 domain) and update its subscriber/UE
records and/or states accordingly. Preferably, the NeDS is operable to
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cl ai grs. CLAIW respect to Initidl fﬁ%&ttﬂ?ﬂuﬁaté’soﬂfe'ﬂﬂ)ﬁri‘uﬁdﬁ%ﬁ% BferaBk lto irfeevenet wor k
environnment including a circuit-swtched (CS) network and an I nternet

Pr ot ocolfrof B)e HSBtarne greaenity pyeseacn pn%)seﬁfen@nmdlkatl@ﬂaﬂﬁt ﬁrﬁfoﬁﬁtar@ andl |
e O SEhA Rl e S PR R L NS g
servi Cen?@d@aﬂelt@ start a timé&l&b @k paoh b Aekiheioh Fondthe BB GEing Bth?QlISSD'((ﬁfthé esion is
appl i cab d%) g\:' ; hparr?; reeglcsgrazlgn (SoérllI t(ljle IIl\r;[%osrlgenags e(;(%lnlphﬁgg 911 FIG. 9). If either of these
20  two registration events takes place, the timer may be stopped. On the other hand, if the
timer expires without a registration, the UE device may be deemed as not being IMS
service-capable. Similar to the treatment provided with respect to the situation where the
IMS service is not supported, when an Initial DP is received from the MSC for mobile
originated calls, the called party number may be returned back to the MSC as the number
25  to use for the outgoing call.
With respect to receipt of periodic updates from the UE device, the NeDS function
is operable to examine the contents of applicable update messages (e.g., via USSD or SMS
in the CS domain, or via SIP Publish in the IMS domain) and update its subscriber/UE
records and/or states accordingly. Preferably, the NeDS is operable to correlate the
30 internal records by means of GRUU indexing or PUI indexing as described previously.
Upon receipt of a CS status change, the NeDS function is operable to update the state
model information associated with that particular GRUU or PUI/IMSI. Based on the state
transition model set forth in FIG. 6A, if the CS status is “detached,” the only valid states
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10term nating said incomng call to a domain based on said determ nations,
wherein said determ nations are effectuated at a network node associ at ed
with said I M5 network. 2. The nethod of routing an incomng call as
recited in claim1, wherein said at | east one policy criterion conprises a
user - based policy criterion. 15 3. The nmethod of routing an incom ng
call as i j - g i § ; : in§Y LEerion
copr SGuF Bt VS R ATIE GulBEDE) 5 1VA% Ropbiek @Rl LR 1

r out i ng tlen GSnstatus rig) “atddhed3 theoialid dtites chraibm @S Atterhed/hlls dstake201), C8ast one

policy criterjon is.s ed in a abase ernal .to sajd t wor k de.

5. The r%taﬁ%#ﬂépe raﬁﬁth&é gﬁ%ﬁ?@éﬁﬁfﬁ@%‘i@l %é%), r%'c@ed\tfqa?h?q/&?‘?naffi mgrei n
sai d at plesRRke@REHIRAIfY6deN] terion is stored in a database internal to said
net wor k r?gge. 256.1%arret0ﬁh@(j)d of routing an incomng call as recited in

claifn 1, furSirefladndf tei NgDAdtestivnnicogveshat RAS/WhANVBatusrohegs, itke stetebe

i nvoked wi.th respect .to said inconng call,. . 7. The.net hod of
Fout g HHE A GFPVAL 1t SBFORIE P GoYap APRtcablc sl mesef BT ARE ng
call is a&&ﬁdﬁh?@ttﬁﬁed &h the@GRUONG FUPRSH HihSBVIS seh@dsaik Fideall IPOASienéd” okhe
met hod of routing an incomng call as recited in claiml, wherein said

i ncom ngassasinrtefls the valid slated cap barCy Kaeknddidle (statebl DrorY dtigehad/Aetivgt i ons.
33 9. T d i i i i i i furth
oot vt RBEd B0 A (BO UM Selly P CRBIBoiBlteg > eleCOUP Gubh ST Buts; 71"

I ouf § Ng RapisteRePIil O\ Bt28608), TSAAneHaTHl cemdi IMB) Begistekdicidld{stige 604), or CS
circuit-switched (CS rk and_an Internet Protocol (IP) nultinedia

t k
sub_systé\rﬁaE]ll%?Cth‘@_tﬂﬂ)érI&?S émﬁgiﬁeieﬁ@@ﬁi(%te@m- being directed to a user
equi prent (U ;s deid\e8 il SROGRIatldh A3 BnRRIcHBh b BRUTIIATRR s o£AERELSANI:

patent application will be apparent from the Detailed Description set forth above. While

the exemplary embodiments shown and described may have been characterized as being
15  preferred, it should be readily understood that various changes and modifications could be -

made therein without departing from the scope of the present disclosure as set forth in the

following claims.
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What is claimed is:

1. A method, practiced by a Network Domain Selection (NeDS) network entity in an
Internet Protocol (IP) multimedia subsystem (IMS), of routing an incoming call, comprising:

receiving a message from a Home Subscriber Server (HSS), the message being a
notification message generated to inform the NeDS network entity, wherein the message
indicates that a User Equipment (UE) has attached to a network;

starting a timer upon receipt of the message, the timer having a pre-determined
expiry period, wherein the NeDS network entity determines that the UE supports a given
IMS service if a third party registration message is received before the timer reaches its
predetermined expiry period; and

on receiving the incoming call, consulting a database to determine a terminating
network, wherein the terminating network supports the given IMS service if the NeDS

network entity has determined that the UE supports the given IMS service.

2. The method of claim 1 further comprising terminating the incoming call to a
domain based on the determinations, wherein the determinations are effectuated at a

network node associated with an IMS network.

3. The method of claim 1 wherein the database is a wireless access network
database.
4, The method of claim 1 wherein the database is located in a Global System for

Mobile Communications (GSM) Home Subscriber Service (HSS).

5. The method of claim 1 wherein the database is located in the NeDS network entity.

6. The method of claim 1 wherein a database entry indicates at least one of the

attach state of a UE and the PDP activation state of a UE and wherein the database entry

is made based on operation of a presence user agent.

7. The method of claim 1 wherein the given IMS service is Voice Call Continuity
(VCOQ).
8. The method of claim 1 further comprising informing the UE device to switch to

another network that supports the given IMS service if a current network on which the UE
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device is registered does not support the given IMS service.

9. The method of claim 1 further comprising informing the UE device that the given
IMS service will not be performed if no network is found that supports the given IMS

service.

10. The method of claim 1 further comprising determining whether an IMS service is

to be invoked with respect to the incoming call.

11. The method of claim 1 wherein the incoming call is terminated to a CS domain

based on the determinations.

12. The method of claim 1 wherein the incoming call is terminated to an IMS domain

based on the determinations.

13. The method of claim 1 further including determining where the UE device is

located.

14, A Network Domain Selection (NeDS) network node in an Internet Protocol (IP)
multimedia subsystem (IMS) network, comprising:

an interface for communicating with a database;

a component configured to receive a message from a Home Subscriber Server
(HSS), the message being a notification message generated to inform the NeDS network
entity, wherein the message indicates that a User Equipment (UE) has attached to a
network;

a component configured to start a timer upon receipt of the message, the timer
having a pre-determined expiry period, wherein the NeDS network entity determines that
the UE supports a given IMS service if a third party registration message is received
before the timer reaches its predetermined expiry period; and

a component configured, on receiving the incoming call, to consult a database to
determine a terminating network, wherein the terminating network supports the given IMS
service if the NeDS network entity has determined that the UE supports the given IMS
service, the components comprising one of firmware and software stored in a non-

transitory storage.

15. The network node of claim 14 further comprising a component configured to

34



terminate the incoming call to a domain based on the determinations, wherein the

determinations are effectuated at a network node associated with an IMS network.

16. The network node of claim 14 wherein the database is a wireless access network

database.

17. The network node of claim 14 wherein the database is located in a Global System

for Mobile Communications (GSM) Home Subscriber Service (HSS).

18. The network node of claim 14 wherein the database is located in the NeDS

network entity.

19. The network node of claim 14 wherein a database entry indicates at least one of
the attach state of a UE and the PDP activation state of a UE and wherein the database

entry is made based on operation of a presence user agent.

20. The network node of claim 14 wherein the given IMS service is Voice Call
Continuity (VCC).

21. The network node of claim 14 further comprising a component configured to
inform the UE device to switch to another network that supports the IMS service if a
current network on which the UE device is registered does not support the given IMS

service.
22. The network node of claim 14 further comprising a component configured to

inform the UE device that the given IMS service will not be performed if no network is

found that supports the given IMS service.
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