i. SYSTEM AND METHOD FOR MANAG NG CALL ROUTING I N A NETWORK ENVI RONVENT

| NCLUDI NG | M5 FI ELD OF THE DI SCLOSURE [ 0001] The present patent disclosure
generally relates to call routing in comunications. networks. Mre
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] Mbbile

voi ce-over-1P (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
effectuate such handover, current 31 Géneration Partnership Project (3GPP)
standards- specify that when a dual node wi rel ess device originates a call
requiring inter SYSTEVMANDNMBTHOD FOR MANAGHNG GALL IROYTINK continuity

control function (%?EMW ENHRONMENP IRETLUDINCEKSLP- based
network architecture referred to as the |P nultinedia subsystem (IM5). One

of the proposed solutions to inplenent the call routing process involves
providing a Public Service ldentity in the formof an E. 164 nunber (e.g.,

a called k call reference identity may be appended
to gener ané];p @E’%P%ﬂ#@gr outing number (IMRN). However, when call
refer ence[ﬁ(ﬁﬁ't]tﬂh%y Fb&int S pafcit aRRRIGIede T gehdtalll. rélfesnuBbeall irbufigulins in
a nunber "that is l'onger Phan the 15-digi't length Iimtation specified
under t hecbibhunilations 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

[0002] Mobile voice-over-IP (VoIP) handover is the process of continuing a voice
call as a user moves between IP-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 that when a dual mode wireless device originates a call requiring inter-
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
F.164 number (e.g., a called party number) to which a call reference identity may
be appended to generate an 1P 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



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 ID information being provided to the CCCF elenent in the I M
network, this information may be lost in the international | SDN
infrastructure using the SDN User Part (ISUP) signaling. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 00031A nore conpl ete understandi ng of the
enbodi ments of the present patent disclosure may be had by reference to
the follow ng Detail ed Description when taken in conjunction with the
acconpanyi ng draw ngs wherein: [0004] F?G 1 depicts a network environnment
including circuit-switched network infrastructure and IP nultinedia
subsysten1(INB) infrastructure wherein an enbodi nent of the present patent
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enbodi ment; [0008] FIGS. 5A and 5B nessage flow diagrams for call routing
by enpl oyUser Paty edignalig.ocated | MRNs in accordance with a still
further enbodinment; and [0009] FIG 6 depicts a bl ock diagram of an

enbodi nent of a cormuni cations device operable for purposes of the present

patent di gRpEYSESCRIPTIMNGY 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.



[ 0010] The present patent disclosure is broadly directed to a schene for
managing call routing in a network environnment including a
circuit-switched (CS) network and an IP nultinmedia subsystem (I M)
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
provided to a CCCF network node disposed in the |IM netwrk. At the CCCF
node, a pool of E. 164 nunbers are maintained as IP multinedia routing
nunbers (I MRNs) which are nmapped to or otherwi se associated with called
party nunbers. The CCCF node dynamically allocates a select IMRN wth
respect to a called party nunber received fromthe UE device and returns
it to the UE device. The dynam cally allocated IMRN is then utilized for
LouLing tSﬁﬂéhLARﬂbmards the called party, after mhich it may be rel eased
ack to the
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select IMRN with respect to a called party number received from the UE device

and returns it to the UE device. The dynamically allocated IMRN is then utilized
for routing the call towards the called party, after which it may be released back to
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



all ocated IMRN to the UE device fromthe CCCF network node; and utilizing
the dynamcally allocated I MRN 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 |least 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 I M5 network portion, the call information including a call reference
nunber; means, responsive to receiving 4 dynamically allocated II|VIRN from
the CCCF network node, wherein the dynamcally allocated IMRN is sel ected

froma pool of IMRNs and nmapped to the called party's nunber, for
verifyi ngalﬂmated; RdRM It theldr derdee dinvb dhe CCF metweiki gode; @né utilizing e not
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dynamically allocated 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 UE
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.



with respect to the call. 5 DETAILED DESCRI PTI ON OF THE DRAW NGS [ 0014] A
system and nethod of the present patent disclosure will now be descri bed
with reference to various exanples of how the enbodi nrents can best be nade
and wused. Like reference nunerals are used throughout the description and
several views of the drawings to indicate |ike or corresponding parts,
wherein the various elenents are not necessarily drawn to scale. Referring
now to the drawi ngs, and nore particularly to FIG 1, an exenplary network
environment 100 is depicted wherein an enbodi nent of the present patent

di scl osure may be practiced for managing call routing with respect to a
call originated by a UE device in a circuit- switched network. As depicted,
t he network environnent 100 includes an access space 104 conprised of a
nunber of DEJXEI S ERSORMTEINORI TIAB R AWEBNGSural ity of UE devices 102-1
t hrough 102-N. For purposes of the present disclosure, a UE device may be
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managing call routing with respect to a call originated by a UE device in a circuit-
switched network. As depicted, the network environment 100 includes an access
space 104 comprised of a number of access technologies available to a plurality of
UE devices 102-1 through 102-N. For purposes of the present disclosure, a UE
device may be any tethered or untethered communications device, and may
include any personal computer (e.g., desktops, laptops, palmtops, or handheld
computing devices) equipped with a suitable wireless modem or a mobile
communications device (e.g., cellular phones or data-enabled handheld devices
capable of receiving and sending messages, web browsing, et cetera), or any
enhanced PDA device or integrated information appliance capable of email, video
mail, Internet access, corporate 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.

[0015] The access space 104 may be comprised of both CS and PS networks,

which may involve wircless technologies, wircline technologies, broadband access



| oss of continuity. [0015] The access space 104 may be conprised of both CS
and PS networks, which may involve wreless technol ogies, wireline

t echnol ogi es, broadband access 6 technol ogies, etc. For exanple, reference
nuneral 106 refers to wireless technologies such as d obal Systemfor

Mobi | e Communi cations (GSM networks and Code Division Miltiple Access
(CDMA) networks, although it is envisaged that the teachings hereof may be
extended to any 3' GCeneration Partnership Project (3GPP)-conpliant
cellular network (e.g., 3GPP or 3GPP2) as well. Reference nuneral 108
refers to broadband access networks incbéuding wireless |ocal area networks
or WLANs, W-MAX networks as well as fixed networks such as DSL, cable
broadband etc. Also exenplified as part of the access space 104 is the
convent i ofeahnalogess, netcPSTROT réxaatle,cefarencel (nunp@allGI]% refersruto iwiseless
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profiles, S ity, network ‘access, authenti catl n, service
104 is the conventional wireline PSTN infrastructure 110.

[0016] An IP multimedia subsystem (IMS) core network 112 is coupled to the

various access networks set forth above, including any CS-based networks. As is
well known, the IMS standard defined by the 3GPP is designed to allow service
providers manage a variety of services that can be delivered via IP 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
(VCC), Push-To-Talk (PTT), etc. IMS manages applications by defining common
control 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] 1t 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



aut hori zation, charging and billing, inter-operator functions, and

I nteroperation wth the | egacy phone network. [0017] It should be
understood that whereas IMs is defined by the 3GPP standards body which
mai nl y addresses GSM networ ks, another group, 3GPP2, is involved in
defining a closely anal ogous architecture referred to as Miultinmedi a Domain
7 (MVD). MWD is essentially an I M5 for CDMA networks, and since MVD and

| M5 are roughly equivalent, the term"IM5' nmay 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-N refer to a plurality of AS nodes operable to support various
services, e.g., VCC, PTT, etc., as alluded to hereinabove. Furthernore, in
order to @MvEo).udMBI2as ksseatitilnwnt WMEndr (APt mebsiorksdandismcs VIAED aud,

anot her network node or AS 120 may be provided _as part of the subscribers
home | M5 BdPcargarnehly amwyalenppihersrns IMYnapasoha useq inghis pegentopaisntcal |
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timer 1244nafenslityt adtefrel O Gs 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 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 (IMRNSs) 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



126 may be provided in association with AS 120 for purposes of configuring
and nmanaging a pool of IP nmultinedia routing nunbers (IMRNs) fromwhich a
select | MRN 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 wreless
device originates a call in the CS donmain, which nmay require cal
continuity while the call is in progress, that call is routed to the CCCF
node of the 8 subscriber's hone I M5 network. However, such call routing
process is known to have various deficgencies as has been pointed out
earlier. [0020] In accordance with the teachings of the present patent

di scl osure, the M5 network node having the CCCF capability is preferably
provi ded witsbriBemPs bphicdIMS fergiogl.s Hovedver edwebf calbrearting prosess isdaove( &) f or
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number may, QRELAt&l Gl party number and providing the select IMRN to the originating
UE device; verifying that the select IMRN has not timed out when that select
IMRN is returned to the network node for effectuating a call routing process with
respect to the called party number; and optionally, quarantining the select IMRN
for a period of time upon releasing it back to the IMRN pool for future use.
[0021] To manage a pool of dynamically allocable IMRNS, the CCCF node (e.g.,
AS 120) may be configured in a number of ways with respect to the E.164
numbers. For example, a particular E.164 number may be provided as a “starting
address” number of an IMRN range. Another E.164 number may operatc as a
range delimiter with respect to the IMRN range. To allow flexibility, _it may be
desirable to provide for different pools of IMRNSs 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 IMRNSs 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



range delimter with respect to the IMRN range. To allow flexibility, it
may be desirable to provide for different pools of IMRNs to be configured
fromdifferent nunber ranges. Further, appropriate tiner nmechanisn(s) nay
be inplenmented at the CCCF node in order to ensure that the allocated

IMRNs remain valid (e.g., they have not tinmed out, that is, they are used
within appropriate tine limts) or suitable quarantine tinmes are applied.
As will be described in detail below, nanagenent of tinmers associated with

| MRNs at the CCCF node and tiners associated with call reference nunbers
at the originating UE device allows fore 9 dynam c provisioning of | MRNs
that could be used for call routing w thout having to append extra digits
to the E 164 nunber to create an | MRN. [00221 FIG 2 depicts a flowchart of
an exenpl gypansichedvighiting bl EMRINe that icoutkebuskl frgyalifrontieg pwﬂwﬁbaw@ge nt
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€. 9., theprRegdd/By theldrRnidd WEBPRE tobdi0MS2Rddvork node, e.g., the CCCF
network node. Also, a timer may be initiated on the UE device that is used for
monitoring at least a portion of the call information. In particular, the timer is
implemented for monitoring the elapsed time. since a particular call reference
number is generated and forwarded to the CCCF node. At the CCCF network
node, an IMRN selected from the pool of IMRNS is dynamically associated with
respect to the call reference number, wherein the IMRN is mapped to the at least a
portion of the call information, e.g., the received called party number (block 204).
Also, a timer may be started at the network node for monitoring a time-to-live
variable associated with the dypamically allocated IMRN. Thereafter, the
dynamically allocated IMRN is provided to the UE device using appropriate
. messaging as will be described below. Upon receipt of the dynamically allocated
IMRN at the UE device, the elapsed time associated with the call reference
number is monitored to ensure that it is not stale (block 206). The dynamically
allocated IMRN is accepted by the UE device if the time elapsed satisfies a select
condition, e.g., within a time-to-live value (block 208). Appropriate setup is then
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



Also, a tiner may be started at the network node for nmonitoring a
time-to-live variable associated wth the dynamcally allocated 1MRN.
Thereafter, the dynamically allocated D)IRN is provided to the UE device
usi ng appropriate nessaging as will be described bel ow. Upon receipt of
the dynam cally allocated |IMN at the UE device, the el apsed tine
associated wth the call reference nunber is nonitored to ensure that it
is not stale (block 206). The dynamically allocated I MRN is accepted by
the UE device if the tinme el apsed satisfies a select condition, e.g.,
within a tine-to-live value (bl ock 208)i0 Appropriate setup is then
initiated by the UE device using the dynam c | MRN, whereby the accepted
IMRN is returned to the CCCF node since it term nates on the CCCF node.
Upon r ecebpthe IMRDY at the ndviRNrianotbeits tinwetdkline dreriablesistmemitered|tp\easyigr i abl e
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create a record that maps the received call information to an E.164-based IMRN,

which is transmifted 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. Typicaily,
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 calil

originated in the CS domain.



[0024] It should be recognized by those skilled in the art that the nessage
flow between the UE device and the hone | M5 network's CCCF node nay be
nmedi at ed t hrough a nunber of other appropriate network infrastructure

el ements, and may be inplenented in a nunber of ways depending on the
device capabilities as well as the network features and protocol s being
used. Typically, the nessage flow may be nedi ated via network el enents
such as a nobile switching center (MSC) and a nedia gateway contro
function (M3CF) el enment disposed between the UE device and its hone I M
CCCF node. Set forth below are a nunbgr of exenplary inplenentations of
the nmessage flow where a dynamcally allocated IMRNis utilized for cal
routing with respect to a call originated in the CS domain. 11 [0025]
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with the call reference number. Responsive to the setup message 3 10, MSC 304

generates a CAMEL Application Part (CAP)-compaiible message 312, Initial
Detection Point (DP) message, which carries the call information to a CCCF
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 refurns 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
Tnitial 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



sel ect I MRN based on the received called party nunber and returns it back
to MSC 304 via a CAP Connect nessage 314. A suitable tinmer nmechani sm nmay
be started (block 316) at the CCCF node 308 in order to nonitor a
time-to-live variable associated with the dynamcally allocated | MRN
After verifying that the call reference has not timed out based on the UE
device's tiner nmechanism responsive to recei pt of the CAP Connect nessage
314, MSC 304 initiates an |Initial Address Message (I AM 318 that includes
dynam c | MRN towards M3CF 306 for call routing. A SIP Invite nmessage 320
I's generated by MSCF 306 towards the GECF node 308 which utilizes the
dynamic IMRN - called party nunber mapping for routing the call to the
called party (not shown). It should be recognized that various
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correct destination. Additionally, if no CallerID (CID) was received in the SIP
invite message 320, the CCCF node 308 may insert the CID with appropriate
privacy options. After using the IMRN for call routing by CCCF, it may be
returned to the IMRN pool, wherein a quarantine timer may be started (block 324)
such that the IMRN is prohibited from further use until the quarantine timer is
stopped after a period of time (block 326).
[0027] As pointed out previously, the timer mechanism at the device side may also
be used to ensure that the call reference number has not timed out, which reference
number is used by the UE device to correlate the information reccived from the
CCCF (e.g., dynamic IMRN). If the timer expires before the same reference
number is received back from the CCCF node, the UE device may reattempt the
call process a predetermined number of times (e.g., five attempts), after which if
no response has been received, the call procedure may be deemed to have failed.
In other words, if the UE device receives a reference number that is no longer
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,



returned to the I MRN pool, wherein a quarantine timer may be started (bl ock
324) such that the IMRN is prohibited fromfurther use until the
gquarantine timer is stopped after a period of tine (block 326). [0027] As
poi nted out previously, the tiner nmechanismat the device side may also be
used to ensure that the call reference nunber has not tinmed out, which
reference nunber is used by the UE device to correlate the information
received fromthe CCCF (e.g., dynamic IMRN). If the tiner expires before
the sane reference nunber is received back fromthe CCCF node, the UE
device may reattenpt the call processia predeterm ned nunber of tines
(e.g., five attenpts), after which if no response has been received, the
cal | procedure may be deemed to have failed. In other words, if the UE
devi ce regei wasldls NeEed@ice 300ntiaing hhe CS dvmdiongsr TMiSafpuhain medep dle
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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 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 CAMFEL-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



is allowed to do a VCC call, the CCCF node dynam cally allocates a sel ect

| MRN based on the received called party nunber and returns it back to UE
302 via a SIP Notify message 410. Again, a suitable timer mechani sm nay be
started (block 408) at the CCCF node 308 in order to nonitor a
time-to-live variable associated wth the dynamcally allocated I MRN. An
K nmessage 414 is generated by the UE device towards the CCCF node 308 to
acknow edge receipt of the SIP Notify nmessage 410. After verifying that
the call reference has not tined out based on the UE device's tinmer
mechani sm (bl ock 412), a setup nessage 1416 that includes dynamc IMRN is
provi ded by the UE device 302 to MSC 304. In response, an LAM nessage 418
with dynamc IMRN is generated by MSC 304 towards M3CF 306 for cal
routing. esdabaio inaytdiso mkesslgta1befone GAEterhadieds estpbleshed thetwoen theaUB| P
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processes,AesCr i Q8bopriate timer mechamsms (blocks 424, 426) 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.

[0030] FIG. SA depicts a message flow embodiment 500A for call routing based
on dynamic IMRN allocation where Unstructured Supplementary Service Data
(USSD) messaging is implemented. Similar fo 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



above. Appropriate tinmer nechani snms (bl ocks 424, 426) may accordingly be

I npl emrented at the CCCF node 308. Furthernore, the tinmer nechanismat the
device side nay also be used simlarly with respect to the call reference
nunber associated with the call. [0030] FIG 5A depicts a nmessage flow
enbodi ment 500A for call routing based on dynam c UVIRN allocation where
Unstructured Suppl enmentary Service Data (USSD) nessaging is inplenented.
Simlar to the nmessaging procedures set forth above, the wireless UE
device 302 is operable to generate a USSD nessage 504 to MSC 404,
responsi ve to which another USSD nessage 506 nmay be forwarded to the CCCF
node 308. As before, the USSD nessages 504, 506 include applicable call

i nformati on such as call reference nunber, called party nunber, sub-address
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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



MCF 306 towards the CCCF node 308 for routing the call to the called party
(not shown). Upon receipt of the dynamcally allocated IMRN via SIP Invite
520 at the CCCF node 308, the timer mechani sm nay be stopped (bl ock 522)
to monitor if the IMRN has tinmed out. Thereafter, if the I MRN has not
timed out, the CCCF nmay set up the call using the original called nunber
against the IMRN to the correct destination. Additionally, processes such
as | MRN rel ease and quarantining, etc. may be effectuated by the CCCF node
308 simlar to the processes described above. Appropriate tinmer nechani sns
(bl ocks 524, 526) may accordingly be ijgpl enented at the CCCF node 308.
Furthernore, the tinmer nechanismat the device side may al so be used
simlarly with respect to the call reference nunber associated with the
cal I . [ 00gdbtcAaeit hidthouahi &t ieaibodimeBSBI MEES3¢R nidyoworpbindi are atrah@éiBeits
shown in FIG 5B. The nessage flow enbodi nent 500B i s essentjially
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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 (LLO) 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, efc.) are
provided to receiver 608, which may perform such common receiver functions as
signal amplification, frequency down conversion, 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.



illustrative rather than limting with respect to the enbodi nents of the
present patent disclosure. A mcroprocessor 602 providing for the overal
control of an enbodi nent of UE 302 is operably coupled to a commrunication
subsystem 604 that is capable of nulti-node commnications (e.g., CS
domai n, I P domain such as IMS, etcetera). The communication subsystem 604
generally includes one or nore receivers 608 and one or nore transmtters
614 as well as associated conponents such as one or nore |ocal oscillator
(LO nodules 610 and a processing nodule such as a digital signa
processor (DSP) 612. As will be apparent to those skilled in the field of
communi cations, the particular design of the comrunication nodule 604 nmay
be dependent upon the communications networks with which the nobile device
i's i nt enqge33MIRREpRIcEss0e 602 may ERvAntarEtorovikh fiartiBsMavicomibeystpmaNucht
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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 IMRNS, 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



range communi cati ons subsystem 632, and any ot her device subsystens, e.g.,
ti mer nmechani sns, generally | abeled as reference nuneral 633. To control
access, a Subscriber ldentity Module (SIM or Renpbvable User ldentity
Module. (RUINI) interface 634 nmay al so be provided in conmunication with
the m croprocessor 602. In one inplenmentation, SIMRU M interface 634 is
operable with a SIMRU M card having a nunber of key configurations 644
and other information 646 such as identification and subscriber-rel ated
data. [0034] Operating system software and applicable service logic .
software may be enbodied in a persistent storage nodule (i.e.

non-vol atil e storage) such as Flash nenory 635. In one inplenentation,

Fl ash menory 635 may be segregated into different areas, e.g., storage
area for chenges and phodifevmkiofiS Gcoudd the nemley flmeeinpmothost idepattoy dyom dbewel |
as data storage regions such as device state 637,.address book 639, other
per sonal scepophtic wasendsispdesurppypeigirth is4he falewma@priBst a st orage areas
generally | abel ed as reference nuneral 643. A transport stack 645 nay be
provided to effectuate one or nore appropriate radi o-packet transport
protocols. In addition, a call handover/continuity logic nodule 648 is
provided for effectuating call reference ID generation, validation,
verification, and correlation wth IMRNs, etc. as set forth herei nabove.
[0035] It is believed that the operation and construction of the

enbodi mrents of the present patent application will be apparent fromthe
Detail ed Description set forth above. Wile the exenplary enbodi nents
shown and descri bed may have been characterized as being preferred, it
shoul d be readily understood that various 18 changes and nodifications
could be made therein wi thout departing fromthe scope of the present

di scl osure as set forth in the follow ng clains.



19 WHAT IS CLAIMED IS: 1. A nethod for call routing by a network node

di sposed in a network environnment including a circuit-sw tched (CS)
network and an Internet Protocol (I1P) multinedia subsystem (IMS) network,

t he nethod conprising: receiving a nessage containing an I[P Miultinedi a
Routing Nunmber (IMRN); and setting up a call using an original called
nunber that maps to the IMRN. 2. The thod of claiml, wherein the network
node conprises a call continuity control function (CCCF) portion. 3. The
met hod of clains 1 or 2, wherein the nessage is a SIP invite. 4. The net hod
of cl ai mWHARISTLAIMBEEIRI n the call was originated by a user equi pnent
device in the CS network. 5. The nethod of claim4, wherein the user

equi pnent device is configured for CS domain and | MS donmai n nodes of
functionality. 6. The nethod of any of the preceding clains, wherein the
message was routed to the network node because the call nay require cal
continuity. 20. 7. Armethed Fydcadfrogting fyla nefiserkingds disnoged ipa mebverk |
further conprises inserting a CallerID. 8 The nethod of claim?7, wherein
t he Cal | ednvidonfhent $ltiditlg iheirciibiewitoist 608) deesrkaindi aciiteeCREdtocdlD. 9.
The nethod of claim?7, mﬁerein setting up the call further conprises

| nser L NQUY Ik AGK AR A tent I GeBHOMe RlerRicAiftiGhe! he P evi ous

cl ai nB, reil

receiving a message containing an I[P Multimedia Routing Number

(IMRN); and

setting up a call using an original called number that maps to the IMRN.

2. The method of claim 1, wherein the network node comprises a call

continuity control function (CCCF) portion.

3. The method of claims 1 or 2, wherein the message is a SIP invite.

4, The method of claims 1, 2, or 3, wherein the call was originated by a

user equipment device in the CS network.

5. The method of claim 4, wherein the user equipment device is

configured for CS domain and IMS domain modes of functionality.

6. The method of any of the preceding claims, wherein the message

was routed to the network node because the call may require call continuity.



was al |l ocated by the network node. 11. The nmet hod of any one of the
previous clains, wherein the IMRN was dynamcally allocated. 12. The
nmet hod of any one of the previous clainms, wherein the call is setup
responsive to receiving the nessage. 13. A network node configured to
performthe nethods of any one of the previous clains.

20

7. The method of claim 1, wherein setting up the call further comprises

inserting a CallerID.

8. The method of claim 7, wherein the CallerID is inserted when the

message does not include CallerID.

9. The method of claim 7, wherein setting up the call further comprises

inserting privacy options.

10.  The method of any one of the previous claims, wherein the IMRN

was allocated by the network node.

11.  The method of any one of the previous claims, wherein the IMRN

was dynamically allocated.

12.  The method of any one of the previous claims, wherein the call is

setup responsive to receiving the message.

13. A network node configured to perform the methods of any one of the

previous claims.



