SYS | EM AND METHOD FOR MANAG NG CALL ROUTI NG I N A NETWORK ENVI RONMENT

| NCLUDI NG | M5 FI ELD OF THE DI SCLOSURE [ 00011 The present patent disclosure
generally relates to call routing in comruni cati ons networks. More
particularly, and not by way of any limtation, the present patent

di sclosure is directed to a system and nethod for managing call routing in
a network environnent including a circuit-switched (CS) network and an IP
mul ti medi a subsystem (I M5) network, wherein a CS-originated call is to be
routed using the I M5 network infrastructure. BACKGROUND [ 0002] Mbobile

voi ce-over-LP (Vol P) handover is the process of continuing a voice call as
a user noves between | P-based networks (e.g., wireless LAN (' W.AN) or

W - MAX networks, etc.) and circuit-switched cellular networks. To

ef fectuate such ha. ndover, current 31.4 neration Partnership Project
(3GPP) standards sgecify t hat when a dual npde wirel ess device originates a

cal | requiring i®YelTEMANP MAIHAD HOR MANAGINGeCA: BOYITTEGoal |
continuity control INnANBTWOREEENVERONMENE INSLATBPISEMEN a new,

| P-based network architecture referred to as the IP nmultinedia subsystem
(IM5). One of the proposed solutions to inplenent the call routing process
i nvol ves providing a Public Service ldentity in the formof an E. 164 nunber

(e. 0., a RIS QRTHE MISCEIOSUREMWI ch a call reference identity may be
appended to generate an |IP nmultinedia routing nunmber (I MRN). However, when

cal | ref erf60@E| Thienpiesgntdipitest adisclapmendscherally heeliiei 640 neablerouting r gsul t s
in a nunber that is longer than the 15-digit length limtatjon specified
under t he comunynications networks. More particularly, and not by way of any limitation,

the present patent disclosure is directed to a system and method for managing call

routing in a network environment including a circuit-switched (CS) network and

an IP multimedia subsystem (IMS) network, wherein a CS-originated call is to be

routed using the IMS network infrastructure.

BACKGROUND

[00.02] Mobile voice-over-IP (VoIP) handover is the process of continuing a voice
call as a user moves between [P-based networks (e.g., wireless LAN (WLAN) or
Wi-MAX networks, etc.) and circuit-switched cellular networks. To effectuate
such handover, current 3™ Generation Partnership Project (3GPP) standards
specify thaf when a dual mode wireless device originates a call requiring infer-
domain continuity, the call be routed to 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). One of the proposed solutions to implement the
call routing process involves providing a Public Service Identity in the form of an
E.164 number (e.g., a called party number) to which a call reference identity may
be appended to generate an IP multimedia routing number (IMRN). However,
when call reference identity digits are appended to the E.164 number, it results in a

number that is longer than the 15-digit length limitation specified under the ITU-T



2 standards. It is therefore possible that the extra digits may be | ost
when such a nunber is routed via a network. Further, if there is a reliance
on the Caller 11) information being provided to the CCCF elenent in the I M
network, this information nmay be lost in the international | SDN

i nfrastructure using the | SDN User Part (1SUP) signaling. BRI EF DESCRI PTI ON
OF THE DRAW NGS [ 0003] A nore conpl ete understandi ng of the enbodi nents of
the present patent disclosure nay be had by reference to the foll ow ng
Det ai | ed Description when taken in conjunction with the acconpanyi ng

drawi ngs wherein: [0004] FIG 1 depicts2a network environnment including
circuit-switched network infrastructure and I P nultinedia subsystem (I M)

i nfrastructure erei n, an .enbodi nent . of .t he present patgen i s¢l osure na
bo by oot | StasdardinokyisingierSRRistbie et Mnenth Bl BRSeReloR AV beLsaAont

of the pr bs | F :

di agram fgﬁﬁgﬁgﬁeﬁg%fi%é%ﬁgﬁﬁp&gyi ggﬁ%%alﬁﬁé%ﬁél ged;r:‘f%a?g’? e(gFF%?g'u%pH geydi a

routing nixrdematioh ¥y pfovissdridanee OCCH aRn@iOol TROIMS network, this
information may be lost in the international ISDN infrastructure using the ISDN

User Part (ISUP) signaling.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] 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:

[0004] FIG. 1 depicts a network environment including circuit-switched network
infrastructure and IP multimedia subsystem (IMS) infrastructure wherein an
embodiment of the present patent disclosure may be practiced;

[0005] FIG. 2 depicts a flowchart of an exemplary embodiment of the present
patent disclosure;

[0006] FIG. 3 depicts a message flow diagram for call routing by employing
dynamically allocated IP multimedia routing numbers (IMRNs) in accordance
with an embodiment;

[0007]FIG. 4 depicts a message flow diagram for call routing by employing
dynamically allocated IMRNSs in accordance with another embodiment;

[0008] FIGS. 5A and 5B message flow diagrams for call routing by employing
dynamically allocated IMRNSs in accordance with a still further embodiment; and
[0009] FIG. 6 depicts a block diagram of an embodiment of a communications

device operable for purposes of the present patent disclosure.



[0007] FIG 4 depicts a nmessage flow diagramfor call routing by enploying
dynam cally allocated I MRNs in accordance wth another enbodi nent; [0008]

FI GS. 5A and 5B nessage flow diagrans for call routing by enpl oying

dynami cally allocated I MRNs in accordance with a still further enbodi nent;
and [0009] FIG 6 depicts a block diagramof an enbodi nent of a

communi cati ons devi ce operable for purposes of the present patent

di scl osure. 3 SUWARY [0010] The present patent disclosure is broadly
directed to a schenme for managing call routing in a network environnent
including a circuit-switched (CS) network and an I P nultimedia subsystem
(I'M5) network. When a call is originated by a user equipnment (UE) device in
the CS network, appropriate call information associated with the call may
be providéﬂjmgwéﬁgﬁtF net wor k node di sposed in the I M5 network. At the CCCF
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mapped to the called party's nunber; providing the dynamcally
the pool of IMRNs for future use. Appropriate timers may be provided at the

device and CCCF endpoints so that it can be verified whether a call reference
number associated with the call remains valid (e.g., it has not timed out) or the
dynamically allocated IMRN remains valid (e.g., it has not timed out). Optionally,
the released IMRN may be quarantined for a period of time.

[0011]In one aspect, a method is disclosed for routing a call in a network
environment including a CS network and an IMS network, the call being
originated in the CS network portion by a UE device towards a called party, the
method comprising at least one or more of the following: providing call
information associated with the call from the UE device to a CCCF network node
disposed in the IMS network; at the CCCF network node, dynamically allocating
an IMRN selected from a pool of IMRNs, wherein the dynamically allocated
IMRN is mapped to the called party’s number; providing the dynamically



4 allocated IMRN to the UE device fromthe CCCF network node; and utilizing
the dynamcally allocated IMRN for routing the call towards the called
party. [0012] In another aspect, disclosed herein is a UE device operable
to originate a call in a network environnment including a CS network and an
| M5 network, the call being directed towards a called party, the device
conprising at |east one or nore of the follow ng: neans for providing cal

i nformati on associated with the call to a CCCF network node di sposed in the
[ M5 network portion, the call information including a call reference
nunber; neans, responsive to receiving & dynanmcally allocated | MRN from

t he CCCF network node, wherein the dynamcally allocated I MRN is sel ected

froma poo)]. of | MRNs and mapped to the called party's nunber, for verifying
that the aHpeatediMiede thalde devicedrom thal ¢GC(an work modgsanbutitivingdheut ) ;

and neans,, responsi to veriftylng that the || reference nunber is valid,
for provi Hypics yoa;ﬁ)é:ﬁ&(g Wfqﬁguﬁ.@gm‘? ﬁaﬁ.ﬁ?‘?’ Sit eS&@pW'i nitiate a
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node conprising at |east one or nore of the follow ng: nmeans for

mai nt ai ni ol depup direttedNRNardhat called panty.i Uper devico campsising of lezat bed qrarty

nunbers, wherein a lect IMRN is dynamically_ al]ocable to g calle arty
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| MRN remains valid (e.g., it has not tined out) en the sel ect S

ret ur ned dynarhealgt wilokatedddMRIN dfdractthiat CAYCRA pefworkoubideg wheeassthai t h

respect tgyrgar}gic%ﬁlyldllocgted IMRN is selected from a pool of IMRNSs and mapped to the
called party’s number, for verifying that the call reference number remains valid
(e.g., it has not timed out); and means, responsive to verifying that the call
reference number is valid, for providing the dynamic IMRN to a network entity in
order to initiate a call routing process with respect to the called party using the
dynamically allocated IMRN.
[0013]In yet another aspect, disclosed herein is a network node having CCCF
capability and disposed in an IMS network, the network node comprising at least
one or more of the following: means for maintaining a pool of IMRNs that are
configured to a range of called party numbers, wherein a select IMRN is
dynamically allocable to a called party number received from a UE device with
respect to a call originated in a circuit-switched network; means for dynamically
allocating the select IMRN to the called party number received from the URE
device and for providing the select IMRN to the UE device; and means for
verifying that the select IMRN remains valid (e.g., it has not timed out) when the

select IMRN is returned to the network node for effectuating a call routing process

with respect to the call.



DETAI LED DESCRI PTI ON OF THE DRAW NGS [0014] A system and nethod of the
present patent disclosure will now be described with reference to various
exanpl es of how t he enbodi ments can best be made and used. Like reference
nuneral s are used throughout the description and several views of the
drawings to indicate |ike or corresponding parts, wherein the various

el enments are not necessarily drawn to scale. Referring now to the draw ngs,
and nore particularly to FIG 1, an exenplary network environment 100 is
depi cted wherein an enbodi nent of the present patent disclosure may be
practiced for managing call routing witlh respect to a call originated by a
UE device in a circuit-switched network. As depicted, the network

envi ronnment 100 includes an access space 104 conprised of a nunber of

access t eEMoAHgERDESSGRIBIION OFT RAWINSFS UE devi ces 102-1 t hrough
102-N. Fo oses of the present disclosure, .a UE device may he any
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loss of continuity.
[0015]) The access space 104 may be comprised of both CS and PS networks,

which may involve wireless technologies, wireline technologies, broadband access



[0017] It should be understood that whereas IMS is defined by the 3GPP

st andards body which mainly addresses GSM networ ks, anot her group, 3GPP2,
is involved in defining a closely anal ogous architecture referred to as
Multinmedia Domain 7 (MVD). MM) is essentially an I M5 for CDVA networks,
and since MMVMD and I M5 are roughly equivalent, the term"IMS" may be used in
this present patent disclosure to refer collectively to both I M5 and MVD
where applicable. [0018] Continuing to refer to FIG 1, reference nunerals
114-1 to 114-Nrefer to a plurality of AS nodes operable to support various
services, e.g., VCC, PTT, etc., as alluded to hereinabove. Furthernore, in
order to effectuate call continuity and appropriate domai n sel ecti on,

anot her network node or AS 120 may, be provided as part of the subscribers’
hone | M5 EsRBOIEGr RiSani ERT i saeRient ielerghes | waeraly 1P ssfpesy to owareless) |
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i ncl udi ngtteal thehaadhines/ iaebl neap ievegterdedand ahyS3dogenaation hRaryesship
portion 118 of AS 116 is responsible for perform_?r’lé, inter cilia,
regi st r at Puojede (8 6P tacompliant mackiiglenemetwosk weeag., t e PPVBr afGPE2) net woelks

e.qg., GS r CDVA). Alth h potenfially separate fungtions,.it i.s

.(oosgi bl e ﬁlﬁﬁ?rﬁ%f‘gﬂ%‘ﬂ?r%tlﬁg?‘ﬁ’@& ﬁm&h dopentc nevRIks ineding ¥igglessngl e
MS- conpat § bl e - t I n.k . It ly,
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tiner 1243u;@ngs HSIL akibee besHdbahdSefRY AR BXaMpHELd 2l RECOE ! AQRsIbpdteAS
120 for purposes of configuring and managi ng a pool of IP nultinedia

routi ng niifdes the(ddviRisliofialonirehne B SIS edfeatirdctiie iy be dynanmical ly

ot o P o Q61 AT B mathedia subsystcm LIMS) tore metwork 112 5% coupled 1o the
various access networks set forth above, including any CS-based networks. As is
well knowri, the IMS standard defined by the 3GPP is designed to allow service
providers manage a variety of services that can be delivered via [P over any
network type, wherein IP is used to transport both bearer traffic and Session
Initiation Protocol (SIP)-based signaling traffic. Broadly, IMS is a framework for
managing the applications (i.e., services) and networks (i.e., access) that is capable
of providing multimedia services. IMS defines an “application server” to be the
network element that delivers services subscribers use, e.g., voice call continuity
(VCQO), Push-To-Talk (PTT), etc. IMS manages applications by defining common
conirol components that each application server (AS) is required to have, e.g.,
subscriber profiles, IMS mobility, network access, authentication, service
authorization, charging and billing, inter-operator functions, and interoperation
with the legacy phone network.
[0017] It should be understood that whereas IMS is defined by the 3GPP standards
body which mainly addresses GSM networks, another group, 3GPP2, is involved

in defining a closely analogous architecture referred to as Multimedia Domain



[0019] As alluded to in the Background section of the present patent
application, when a wireless device originates a call in the CS domain,
which may require call continuity while the call is in progress, that cal
is routed to the CCCF node of the S subscriber's home EMS networKk.
However, such call routing process is known to have various deficiencies as
has been pointed out earlier. [0020] In accordance with the teachings of
the present patent disclosure, the | M5 network node having the CCCF
capability is preferably provided with appropriate

| ogi c/structure/software/firmvare nodul 8(s) for performng the foll ow ng:
mai ntai ning a pool of E. 164 nunbers that are operable as | MRNs which

term nate on the CCCF node, wherein a select IMRN is dynanmically allocable
to a cal | @dMia).t M@b&ﬁsmﬂv@l IVMGnfax CBMAviatworksy rmadi siadd YMD andt i ng

the select |IMRN to recej v Iedprt nunber and, prqvi ding the sel ect
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plurality of AS nodes operable to support various services, e.g., VCC, PTT, etc.,
as alluded to hereinabove. Furthermore, in order to effectuate call continuity and
appropriate domain selection, another network node or AS 120 may be provided
as part of the subscribers® home IMS core network 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 1s operable as a new IMS application server element that resides in the home
IMS network and tracks all call sessions and related mobile voice-over-IP (VoIP)
bearer traffic, including call handover/routing between CS and IMS domains. The
NeDS portion 118 of AS 116 is responsible for performing, infer alia,
registration/de-registration management between the IMS and CS networks (e.g.,
GSM or CDMA). Although potentially separate functions, it is possible to
integrate both the CCCF and NeDS functionalities into a single IMS-compatible
network element 120 as illustrated in FIG. 1. Additionally, appropriate database
structures (e.g., DB 122), timer mechanisms (e.g., timer 124) and suitable logic
126 may be provided in association with AS 120 for purposes of configuring and
managing a pool of IP multimedia routing numbers (IMRNs) from which a select
IMRN may be dynamically allocated for purposes of call routing as will be
described in greater detail below.

[0019] As alluded to in the Background section of the present patent application,

when a wireless device originates a call in the CS domain, which may require call

continuity while the call is in progress, that call is routed to the CCCF node of the



[ 0021] To manage a pool of dynam cally allocable | MRNs, the CCCF node
(e.g., AS 120) may be configured in a nunber of ways with respect to the

E. 164 nunbers. For exanple, a particular E. 164 nunber may be provided as a
"starting address” nunber of an I MRN range. Another E. 164 nunber nmay
operate as a range delimter with respect to the IMRN range. To al |l ow
flexibility, it may be desirable to provide for different pools of IMRNs to
be configured fromdifferent nunber ranges. Further, appropriate tiner
mechani sm(s) nmay be inplenented at the CCCF node in order to ensure that
the allocated IMRNs remain valid (e.g., sthey have not tinmed out, that is,
they are used within appropriate tine limts) or suitable quarantine tines
are applied. As will be described in detail below managenment of tiners
associ at egubsdcriber’¥RMenaiMSee®eek. nddwesoy sucheal restiogipaoesssus khowal tio
reference nunbers at the originating UE deyice allows for 9 dynamc
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usi ng appropriate nessaging as wll be described bel ow. Upon receipt of the
dynani cal I[¢021]Tacataedgd ERGatoft dynddiicdHyi al ncableel MRaYs; dble (G GEF avxlsdies.2d

wth the call reference nunber is nonitored to ensure that it i%En t. stale
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node since It termnates on the node. Upon receipt 10
range delimiter with respect to the IMRN range. To allow flexibility, it may be
desirable to provide for different pools of IMRNs to be configured from different
number ranges. Further, appropriate timer mechanism(s) may be implemented at
the CCCF node in order to ensure that the allocated IMRNs remain valid (e.g.,
they have not timed out, that is, they are used within appropriate time limits) or
suitable quarantine times are applied. As will be described in detail below,

management of timers associated with IMRNs at the CCCF node and timers

associated with call reference numbers at the originating UE device allows for



of the IMRN at the network node, its tine-to-live variable is nonitored to
ensure that it has not timed out (block 210). Thereafter, the called party
nunber associated with the dynamcally allocated IMRN is utilized for
routing the call. In one inplenentation, the dynamc |i MRN may optionally
be returned back to the pool of IMRNs wherein it may be quarantined for a
certain period of tine before it is reused or becones available for future
use (block 212). [0023] Based on the foregoing, those skilled in the art
will appreciate that when the call information, i.e., called party nunber,
call reference nunber, etc., is sent by% he UE device to the serving CCCF
node, appropriate |logic at the CCCF node nmay create a record that naps the
received call information to an E. 164-based which is_ transmtted back to
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that i ncl pdganydyned wwlé@w@a 308 hfockabd wihtihegcall rStdtendwvi t e
nmessage 320 is generated by M3CF 30 owar ds the CCCF node 308 which

utilizes hbmbdynamaitdyBiNte emahfcethamat tiy notistade (bl 2(H)f ofhe @iynamgpallye
call to the called party (not shown). It should be re ognl zed 1;fi'hat vari ous
i nt er medi &H@cagcqblwglﬁagéfwma d bystherdE dgvieg & herime RFSEHSBHS &9 6715€6 ons

may take place between. 306 and th ty en

i t o 5oBoRGReBre ovibin b Bee 1yl VpERPIEH; 270" ABBBDEAE Shrnb s Bl
initiated by the UE device using the dynamic IMRN, whereby the accepted IMRN
is returned to the CCCF node since it terminates on the CCCF node. Upon receipt



12 detail herein. Al so, additional |SUP nessaging that takes place before a
bearer path is established between the UE device 302 and the called party
is not shown herein. [0026] Upon receipt of the dynam cally allocated
[I'VIRN via SWlnvite 320 at the CCCF node 308, the tinmer nechani smmay be
stopped (block 322) to verify if the IMRN has tined out. If so, the SIP
Invite nessage may be discarded and the call routing process may be
termnated. If the IMRN has not tinmed out, the CCCF nay set up the cal
using the original called nunber against the IMRN to the correct
destination. Additionally, if no CalleroD (CID) was received in the SIP

I nvite nmessage 320, the CCCF node 308 may insert the CID with appropriate

privacy options. After using the IMRN for call routing by CCCF, it nmay be
ret ur ned obthenBVIRDRAE Pohetwarsmeide, i dime-doriiveevariabbe inmpniered ta e-WIEbl ock

o S b e IR 70 ARG B o AR
Dr oVt 0US! oo W BN OTIER S LB oAbl 18
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t he CCCF dynam c the tinmer expires before the sane
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enbodi nmen foutin on'dynamc | MRN al |l ocati'on where a
SI P Not i ftheflUBGRSideetol theisepAFEITER Hodle, appropriate logic at the CCCF node may

create a record that maps the received call information to an ¥.164-based IMRN,

which is transmitted back to the UE device. Upon correlating the IMRN with the
call reference number, the UE sets up a call using the IMRN that terminates on the
CCCF node. The IMRN is then interrogated against the record to retrieve the
original called party number for routing the call to the called party.

[0024] It should be recognized by those skilled in the art that the message flow
between the UE device and the home IMS network’s CCCF node may be
mediated through a number of other appropriate network infrastructure elements,
and may be implemented in a number of ways depending on the device
capabilities as well as the network features and protocols being used. Typically,
the message flow may be mediated via network elements such as a mobile
switching center (MSC) and a media gateway control function (MGCF) element
disposed between the UE device and its home IMS CCCF node. Set forth below
are a number of exemplary implementations of the message flow where a
dynamically allocated IMRN is utilized for call routing with respect to a call

originated in the CS domain.



messaging. Simlar to the CAMEL-based nessagi ng procedure set forth above,
13 the wireless UE device 302 having the CS domain and | M5 domai n nodes of
functionality is operable to generate a setup nessage to MSC 404,
responsive to which a SIP Notify nmessage 404 may be forwarded directly to
t he CCCF node 308. As before, the SIP Notify nessage 404 incl udes
applicable call information such as call reference nunber, called party
nunber, sub-address information, and the like. A suitable tinmer mechani sm
402 may be initiated at the UE device in order to nonitor a tinme-to-1live
vari abl e associated with the call referdance nunber. Responsive to the SIP
Notify nmessage 404, the CCCF node 308 generates an OK nessage 406 towards
the UE device 302. Thereafter, upon verifying that the user is allowed to
do a VCC pHI25]FiGe 3Glpictn admedyagentlont embatlimentt 360 dos etle coutingRiaseded on

the received called party nunber and returns it back tQ TIE 302 via a.SIP
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network node 308 disposed in the user’s home IMS network. Upon verifying that
the user is allowed to do a VCC call, the CCCF node dynamically allocates a
select IMRN based on the received called party number and returns it back to
MSC 304 via a CAP Connect message 314. A suitable timer mechanism may be
started (block 316) at the CCCF node 308 in order to monitor a time-to-live
variable associated with the dynamically allocated IMRN. After verifying that the
call reference has not timed out based on the UE device’s timer mechanism,
responsive to receipt of the CAP Connect message 314, MSC 304 initiates an
Initial Address Message (IAM) 318 that includes dynamic IMRN towards MGCF
306 for call routing. A SIP Invite message 320 is generated by MGCF 306
towards the CCCF node 308 which utilizes the dynamic IMRN — called party
number mapping for routing the call to the called party (not shown). It should be
recognized that various intermediate SIP messages and resource
allocation/reservation negotiations may take place between MGCF 306 and the
called party subsequent to SIP Invite 320, which are not described in particular



[ 00291 Upon receipt of the dynamcally allocated IMRN via SIP Invite 420 at
t he CCCF node 308, the tinmer nechani sm may be stopped (bl ock 422) to
nmonitor if the IMRNis still valid. Thereafter, if the I MRN has not tined
out, the CCCF nay set up the call using the original called nunber against
the IMRN to the correct destination. Additional processes such as | VRN

rel ease and quarantining, etc. may be effectuated by the CCCF node 308
simlar to the processes descri bed above. Appropriate tiner nechani snms

(bl ocks 424, 426) may accordingly be inplenmented at the CCCF node 308.
Furthernore, the tiner nechanismat thelZdevice side may al so be used
simlarly with respect to the call reference nunber associated wth the
call. [00301 FIG 5A depicts a nessage flow, enbodi nent aggA for call
routing bdewil bereiiyunase, adakionnl BUP| Bessaging that dekercp ob%@ff‘pﬁzwérﬁrary

or ocedur cB3Gels RAMISIEBAFETorh o e Eo R Aia0 dee SUMSF ghelfa ToN anpgh
generate gg}&?D nessage 504 to MSC 404, responsive to which another USSD

nmessage 5 nmay be forwarded to the CCCF node 308. As before, the USSD

nessages Pe26]2Ron Ak ofape!dysaliealt@kllotattd TVER NoviasSIPhIradteCH( at the
ref erence nunber, called party nunber, sub-address information, etc. A
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valid, it may be discarded and the call procedure may be terminated.

[0028] FIG. 4 depicts a message flow embodiment 400 for call routing based on

dynamic IMRN allocation where a SIP Notify procedure is implemented for

messaging. Similar to the CAMEL-based messaging procedure set forth above,



device operable as a wireless 'UE device, e.g., UE 302, for purposes of the
present patent disclosure. It will be recognized by those skilled in the
art upon reference 16 hereto that although an enbodi nent of UE 302 may
conprise an arrangenent simlar to one showmn in FIG 6, there can be a
nunber of variations and nodifications, in hardware, software or firmare,
wWth respect to the various nodul es depicted. Accordingly, the arrangenent
of FIG 6 should be taken as illustrative rather than limting with respect
to the enbodi nents of the present patent disclosure. A mcroprocessor 602
providing for the overall control of ani3enbodi nent of TIE 302 is operably
coupled to a communi cation subsystem 604 that is capable of nmulti-node
comuni cations (e.g., CS domain, |IP domain such as IMS, et cetera). The
comuni cathieowisltssyStedediod nbasingythenCSudemaimend IM® rdomaisempdes 408
and one or nore transmtters 614 as well as associ at%gg‘gonents such as

one or mofnatigsalitotscrperablsy to geReIaER SENPeAIESAES 19 i KGPRB#YP9such
digital ,si 6 i 14, 1b
ki 11 ea: st arS aRGAES GRRRash AR gy be Erided rdRRAE e COCPRRRC
ai1m stgn. .
D A R e L it

a GSM net wadtas WM feetn@enanbyr, cRHgd dirgssumbet, isabpaidressuinforniatiing and

however, signals received by antenna 606 through appropriate cess .
i nfrastrutheulike. 608 spdtable tiowr| meehamsmet @2 maYogeth@it%f am%mﬁtdegw@,

tc. i ded t [ . 608,. which . [
Funct | onsOBIST 3P GhaR GBI iy BT At iAb B SR b R R 2Tt SH e Ry,
h I | . e | . . .
gi ?ﬁnlngrl ;ﬁegﬁ(%sgfest(?o Lgﬁ:t’ ?\g)%gjﬁm%%%égg?g%r ocesseltsﬂI,n%iaﬁgi@ﬁI i rflge? @nggglﬁlhg?li(on

and encodjfi@sade0d 06 KN RIR, the IDIRYE23 0B nThpreaftet athdnovéri Byisgritidtahe Gder f or
digital -to-analog (D/A) conversion, frequency up conversion, filterin

anpl i fi cais altowed t¢ darssWiGG icalh, tedrCOleneda dyramisajiytadlocates aseded a
616. 17 based on the received called party number and refurns it back to UE 302 via a SIP

Notify message 410. Again, a suitable timer mechanism may be started (block
408) at the CCCF node 308 in order to monitor a time-to-live variable associated
with the dynamically allocated IMRN. An OK message 414 is generated by the
UE device towards the CCCF node 308 to acknowledge receipt of the SIP Notify
message 410. After verifying that the call reference has not timed out based on the
UE device’s timer mechanism (block 412), a setup message 416 that includes
dynamic IMRN is provided by the UE device 302 to MSC 304. In response, an
IAM message 418 with dynamic IMRN is generated by MSC 304 towards MGCF
306 for call routing. Similar to the messaging in CAMEL-based implementation,
a SIP Invite message 420 is generated by MGCF 306 towards the CCCF node 308
which utilizes the dynamic IMRN - called party number mapping for routing the
call to the called party (not shown). Also, various intermediate SIP messages and
resource allocation/reservation negotiations may take place between MGCF 306

and the called party subsequent to SIP Invite 420, as before. Additional ISUP



[ 0033] M croprocessor 602 may al so interface with further device subsystens
such as auxiliary input/output (1110) 618, serial port 620, display 622,
keyboar d/ keypad 624, speaker 626, m crophone 628, random access nenory
(RAM 630, a short-range conmuni cations subsystem 632, and any ot her device
subsystens, e.g., timer nmechani sns, generally |abeled as reference nuneral
633. To control access, a Subscriber Identity Module (SIM or Renobvabl e
User ldentity Module (RUM interface 634 nay al so be provided in

conmmuni cation with the m croprocessor 602. In one inplenentation, SIMRU M
interface 634 is operable wwth a SIM RU4M card havi ng a nunber of key
configurations 644 and other information 646 such as identification and
subscriber-rel ated data. [0034] QOperating systemsoftware and applicable
service | agbsagint vt dsotakdplaeatbefirech bearer pathsis sstablisedbeiyeconotialldE
(i.e., non-volatile storage) such as Flash nenory 635. In one

i mpl errentéwlccl?'OEIaadﬁh@ré&gWiPm- may be segregated into different areas,

Togi &) kot Pead warint of apagunpgroReaLcialed VR, B Sp AR 3R Mo
book 639, ced rnoﬁg%%”;i’/ﬁ? E'tilg%e{%; Lhids Ye étﬁhé@d fislodk Ghd) t8ndodtderr data

storage a generalf as reference nu al" 643. A'transport stack

645 may bghMIRNIRGtDvAlid.e Thitdagep i€ tas IMIRIE happod finicat eut| i CCEIchay
transport protocols. In addition, a call handover/continuity |ogic nodule
648 is prsatiwethd oall esire: theaoriginat aalled eﬁm&@l’c@aﬂmtghnmm theatoraegti on,
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forthin 2125102 Osliclieomar;rgai(s:(t 6llait::nll,sts'ed similarly with respect to the call reference number
associated with the call.
[0030] FIG. SA depicts a message flow embodiment S00A for call routing based
on dynamic IMRN allocation where Unstructured Supplementary Service Data
(USSD) messaging is implemented. Similar to the messaging procedures set forth
above, the wireless UE device 302 is operable to generate a USSD message 504 to
MSC 404, responsive to which another USSD message 506 may be forwarded to
the CCCF node 308. As before, the USSD messages 504, 506 include applicable
call information such as call reference number, called party number, sub-address
information, etc. A suitable timer mechanism 502 may be initiated at the UE
device in order to monitor a time-to-live variable associated with the call reference
number. Responsive to the USSD message 506, the CCCF node 308 generates a
USSD message 510 that includes both acknowledgement as well as dynamic
IMRN and call reference number information towards MSC 304. This USSD

message 510 is forwarded to UE 302. Again, a suitable timer mechanism may be

started (block 508) at the CCCF node 308 in order to monitor a time-to-live



19 WHAT IS CLAI MED | S: 1. Anethod for call routing by a network node
di sposed in a network environnent including a circuit-switched (CS) network
and an Internet Protocol (IP) multinmedia subsystem (I M5) network, the

met hod conprising: receiving a nessage for setting up a call;

generating an I P Multinedia Routing Number (IMRN) for purposes of setting
up the call; sending the IMRN to at | east one of a user equi pnent
(UE) device and a nobile switching center (MSC); receiving a subsequent
message containing the VRN, and setting up the call using an original
cal | ed nunmber that 15

variable associated with the dynamically allocated IMRN. After verifying that the
call reference has not timed out based on the UE device’s timer mechanism (block
514), a setup message 516 that includes dynamic IMRN is provided by the UE
device 302 to MSC 304. In response, an IAM message 518 with dynamic IMRN
is generated by MSC 304 towards MGCF 306 for call routing. Similar to the
messaging flows described previously, a SIP Invite message 520 is generated by
MGCF 306 towards the CCCF node 308 for routing the call to the called party
(not shown). Upon receipt of the dynamically allocated IMRN via SIP Invite 520
at the CCCF node 308, the timer mechanism may be stopped (block 522) to
monitor if the IMRN has timed out. Thereafter, if the IMRN has not timed out,
the CCCF may set up the call using the original called number against the IMRN
to the correct destination. Additionally, processes such as IMRN release and
quarantining, etc. may be effectuated by the CCCF node 308 similar to the
processes described above. Appropriate timer mechanisms (blocks 524, 526) may
accordingly be implemented at the CCCF node 308. Furthermore, the timer
mechanism at the device side may also be used similarly with respect to the call
reference number associated with the call.

[0031] Another variation of USSD message flow embodiment 500B is shown in
FIG. 5B. The message flow embodiment 500B is essentially identical to the
embodiment 500A described above, except that separate USSD acknowledgement
messages 550 and 556 are propagated between UE 302 and CCCF 308.
Accordingly, additional USSD messaging 554 is provided for carrying the IMRN
information from CCCF 308 to UE 302.

[0032]FIG. 6 depicts a block diagram of an embodiment of a communications
device operable as a wireless UE device, e.g., UE 302, for purposes of the present

patent disclosure. It will be recognized by those skilled in the art upon reference



maps to the I MRN, wherein the setting up of the call conprises' inserting a
CallerID by said | Ms. 2. The nethod as recited in claiml, wherein

t he network node conprises a call continuity control function (CCCF)
portion. 3. The nmethod as recited in any of the preceding clains,
wherein the subsequent nmessage is a SIP I NVITE nessage. 20 4. The
nmethod as recited in any of the preceding clains,

16

hereto that although an embodiment of UE 302 may comprise an arrangement
similar to one shown in FIG. 6, there can be a number of variations and
modifications,; in hardware, software or firmware, with respect to the various
modules depicted. Accordingly, the arrangement of FIG. 6 should be taken as
illustrative rather than limiting with respect to the embodiments of the present
patent disclosure. A microprocessor 602 providing for the overall control of an
embodiment of UE 302 is operably coupled to a communication subsystem 604
that is capable of multi-mode communications (e.g., CS domain, IP domain such
as IMS, et cetera). The communication subsystem 604 generally includes one or
more receivers 608 and one or more transmitters 614 as well as associated
components such as one or more local oscillator (LO) modules 610 and a
processing module such as a digital signal processor (DSP) 612. As will be
apparent to those skilled in the field of communications, the particular design of
the communication module 604 may be dependent upon the communications
networks with which the mobile device is intended to operate (e.g., a CDMA
network, a GSM network, WLAN, et cetera). Regardless of the particular design,
however, signals received by antenna 606 through appropriate access
infrastructure 605 (e.g., cellular base station towers, WLAN hot spots, etc.) are
provided to receiver 608, which may perform such common receiver functions as
signal amplification, frequency down counversion, filtering, channel selection,
analog-to-digital (A/D) conversion, and the like. Similarly, signals to be
transmitted are processed, including modulation and encoding, for example, by
DSP 612, and provided to transmitter 614 for digital-to-analog (D/A) conversion,
frequency up conversion, filtering, amplification and transmission over the air-

radio interface via antenna 616.



wherein the call was originated by the user equi pnent (UE) device in the CS

net wor k. 5. The nethod as recited in any of the preceding clains,
wherein the CallerIDis inserted upon determning that the subsequent
message did not include a CallerlD. 6. The nmethod as recited in any
of the preceding clains, wherein the setting up of the call further
conprises inserting privacy options. 7. The nethod as recited in any
of the preceding clains, wherein the | MRN was al | ocated by the network
node. 8. The nmethod as recited in any of the preceding clains,

further conprising verifying that the IIWRN received in the subsequent
nessage is valid. 21

[0033] Microprocessor 602 may also interface with further device subsystems such
as auxiliary input/output (/O) 618, serial port 620, display 622, keyboard/keypad
624, speaker 626, microphone 628, random access memory (RAM) 630, a short-
range communications subsystem 632, and any other device subsystenis, e.g.,
timer mechanisms, generally labeled as reference numeral 633. To control access,
a Subscriber Identity Module (SIM) or Removable User Identity Module (RUIM)
interface 634 may also be provided in communication with the microprocessor
602. In one implementation, SIM/RUIM interface 634 is operable with a
SIM/RUIM card having a number of key configurations 644 and other information
646 such as identification and subscriber-related data.

{0034] Operating system software and applicable service logic software may be
embodied in a persistent storage module (i.e., non-volatile storage) such as Flash
memory 635. In one implementation, Flash memory 635 may be segregated into
different areas, e.g., storage area for computer programs 636 (e.g., service
processing logic), as well as data storage regions such as device state 637, address
book 639, other personal information manager (PIM) data 641, and other data
storage areas generally labeled as reference numeral 643. A transport stack 645
may be provided to effectuate one or more appropriate radio-packet transport
protocols. In addition, a call handover/continuity logic module 648 is provided for
effectuating call reference ID generation, validation, verification, and correlation
with IMRN, etc. as set forth hereinabove.

[0035] It is believed that the operation and construction of the embodiments of the
present 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 preferred, it should be readily understood that various



9. A network node configured for facilitating call routing in a network
environnent including a circuit-switched (CS) network and an I nternet
Protocol (IP) rmultimedia subsystem (I M5) network, the network node

conpri si ng: a conponent configured to process a nessage received with
respect to setting up a call; ~a conponent configured to generate an

I P Mul timedia Routing Nunber (IMRN) for purposes of setting up the call;

a conmponent configured to send the IMRN to at | east one of a user equi pnent

(UE) device and a nobile switching center (MSC); a conponent
configured to receive and process a subd8equent nessage containing the | MRN;
and a conponent configured to set up the call using an original

cal |l ed nunber that maps to_the I MRN, wherein the settin% up of the cal
conpri seschanges fandgmedificationspeeylds be gnpdss therein withoutrdepaiéingofemhde as

recited Isrc]:olgla Bt rtnhé3 pre\’s\ﬁggtr(ﬁls&oggr% eissus%? T rllrtl thrgefoﬁﬂ)%mlg%lzﬁmssl. P INVITE message.
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22 11. The network node as recited in either one of clains 9 or 10,
wherein the call was originated by the user equipnment (UE) device in the CS
network. 12. The network node as recited in any one of clains 9 to 11,
wherein the CallerIDis inserted upon determning that the subsequent
message did not include a CallerID. 13. The network node as recited in any
one of clains 9 to 12, wherein the setting up of the call further conprises
i nserting privacy options.

19

WHAT IS CLATIMEDR IS:

1. A method for call routing by a network node disposed in
a network environment including a circuit-switched (CS) network
and an Internet Protocol {IP) multimedia subsystem (IMS) network,
the method comprising:

receiving a message for setting up a call;

generating an IP Muoltimedia Routing HNumber (IMRN) for
purposes of setting up the call:

sending the IMRN to at least one of a user equipment (UE)
device and a mobile switching center (MSC);

receliving a subsequent message containing the IMRN; and

setting up the call using an original called number that
maps to the IMRN, wherein the setting up of the call comprises’

inserting a CallerID by said IMS.

2. The method as recited in claim 1, wherein the network

node comprises a call continuity control function (CCCF) portion.

3. The method as recited in any of the preceding claims,

wherein the subsequent message is a SIP INVITE message.



14. The network node as recited in any one of clains 9 to 13, further
conprising a conponent configured to verify that the I MRN received in the
subsequent message is valid. 15. The network node as recited in any one of
clainms 9 to 14, further conprising a conponent configured for quarantining
the I MRN upon releasing it to a pool of IMRNs for future use. 23 16.
A method for call routing by a network node di sposed in a network
environnment including a circuit-switched (SC) network and an | nternet
Protocol (IP) nultinmedia subsystem (I MB) network, the nmethod being
substantially as described herein with reference to the acconpanying
dr awi ngs.
4. The method as recited in any of the preceding claims,
wherein the call was originated by the user equipment (UE) device

in the CS network.

5. The method as recited in any of the preceding claims,
wherein the CallerID is inserted upon determining that the

subsequent message did not include a CallerID.

6. The method as recited in any of the preceding clainms,
wherein the setting up of the call further comprises inserting

privacy options.

7. The method as recited in any of the preceding claims,

wherein the IMRN was allocated by the network node.

8. The method as recited in any of the preceding claims,
further comprising verifying that the IMRN received in the

subsequent message is valid.



17. A network node configured for facilitating call routing in a network
environnent including a circuit-switched (CS) network and an I nternet
Protocol (IP) nultinedia subsystem (I MS) network, the network node being
substantially as described herein with reference to the acconpanying

dr awi ngs.
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9. A network node configured for facilitating call routing
in a network environment including a circuit-switched (CS)
network and an Internet Protocol (IP) multimedia subsystem (IMS)
network, the network node comprising:

a component configured to process a message received with
respect to setting up a call;

a component configured to generate an IP Multimedia Routing
Number (IMRN) for purposes of setting up the call;

a component configured to send the IMRN to at least one of a
user equipment (UE) device and a mobile switching center (MSC);

a component configured to receive and process a subsequent
message containing the IMRN; and

a component configured to set up the call using an original
called number that maps to the IMRN, wherein the setting up of

the call comprises inserting a CallerID by said IMS.

10. The network node as recited in claim 9, wherein the

subsequent message is a SIP INVITE message.
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11. The network node as recited in either one of claims 9
or- 10, wherein the call was originated by the user equipment (UE)

device in the CS network.

12. The network node as recited in any one of claims 9 to
11, wherein the CallerID is inserted upon determining that the

subsequent message did not include a CallerID.

13. The network node as recited in any one of claims 9 to
12, wherein the setting up of the «c¢all further comprises

inserting privacy options.

14, The network node as recited in any one of claims 9 to
13, further comprising a component configured to verify that the

IMRN received in the subsequent message is valid.

15. The network node as recited in any one of claims 9 to
14, further comprising a component configured for quarantining

the IMRN upon releasing it to a pool of IMRNs for future use.
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16. A method for call routing by a network node disposed in
a network environment including a circuit-switched {SC) network
and an Internet Protocol (IP) multimedia subsystem (IMS) network,
the method being substantially as described herein with reference

to the accompanying drawings.

17. A network node configured for facilitating call routing
in a network environment including a c¢ircuit-switched (CS)
network and an Internet Protocol (IP} multimedia subsystem (IMS)
network, the network node being substantially as described herein

with reference to the accompanying drawings.



