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[ 0002] The present patent disclosure generally relates to call routing in
conmmuni cations networks. Mrre particularly, and not by way of any
limtation, the present patent disclosure is directed to a system and

met hod for managing call routing in a network environnment including a
circuit-switched (CS) network and an IP nultinmedia subsystem (1 M)
network, wherein a CS-originated IP call;(e.g., based on the Session
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INCLUDING IMS” (Attorney Docket No. 1400-1059US; RIM No.: 30683-US-
PAT), Application No.: , filed January 10, 2006, which is hereby

incorporated by reference.

FIELD OF THE DISCLOSURE

[0002] The present patent disclosure generally relates to call routing in
communications 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 IP call (e.g.,
based on the Session Initiation Protoco!l or SIP) is to be routed using the IMS

network infrastructure.

BACKGROUND

[0003] Today’s advanced communication devices are capable of scamlessly
operating in a packet-switched IP network domain (using, for example, wireless
LAN (WLAN) or Wi-MAX networks, etc.) as well as a circuit-switched cellular
network domain. To facilitate such capability, current 3™ Generation Partnership

Project (3GPP) standards specify a new, IP-based network architecture referred to



(referred to as user equipnment or UE) to initiate calls to both IP-only
subscribers and conventional circuit-swtched tel ephony subscribers using
either of the domains. There may arise a situation, however, where a
wireless device, i.e., a UE device in 3GPP, is able to nake a voice cal
to a called party using the circuit- switched network domain only because
ei ther no packet-switched network is available or the avail abl e networks
in the packet-swi tched donain do not support the Voice-over-I1P (VolP)
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SUMMARY

[0004] The present patent disclosure is broadly directed to a scheme for routing an
IP call, e.g., a Session Initiation Protocol (SIP)-based call, in a network
environment including a CS network domain and an IMS network domain. When
a SIP call is originated by a UE device operating in the CS domain, call
information associated with the call (including the called party’s SIP URI) is
provided to an application server (AS) node disposed in the IMS network. At the
AS node, a pool of E.164 numbers are maintained as IP multimedia routing
numbers (IMRNs) which are configurable to be mapped to or otherwise associated
with called party SIP URIs. The AS node dynamically allocates a select IMRN
with respect to a called party’s SIP URI received from the UE device and returns it
to the UE device. The dynamically allocated IMRN is then utilized for routing the
SIP call towards the called party upon interrogating the SIP URI — IMRN
mapping, whereupon it may be released back to the pool of IMRNs for future use.



Appropriate timers may be provided at the device and AS node endpoints so
that it can be verified whether a call reference nunber associated wth

the call remains valid (e.g., it has not tinmed out) or the dynamcally
allocated IMRN remains valid (e.g., it has not tined out). Optionally, the
rel eased | MRN may be quarantined for a period of time. [0005] In one
aspect, a nethod is disclosed for routing a SIP call in a network

envi ronment including a CS network and®an | M5 network, the SIP call being
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is mapped to the called party’s SIP URI; providing the dynamically allocated
IMRN to the UE device from the AS node; and utilizing the dynamically allocated
IMRN for routing the SIP call towards the called party.
[0006] In another aspect, disclosed herein is a UE device operable to originate a
SIP call in a network environment including a CS network and an IMS network,
the call being directed towards a called party having a SIP URI, the device
comprising at least one or more of the following: means for providing call
information associated with the SIP call to an AS node disposed in the IMS
network, the call information including at least one of a call reference number and
a called party’s SIP URI; means, responsive to receiving a dynamically allocated
IMRN from the AS network node, wherein the dynamically allocated IMRN is
selected from a pool of IMRNs and mapped to the called party’s SIP URI, 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



4 providing the dynamc IMRN to the AS node in order to facilitate a SIP
session wth respect to the called party based on the IMRN - SIP UR

mappi ng. [0007] In yet another aspect, disclosed herein is an AS node
adapted to be disposed in an I M network, the AS node conprising at |east
one or nore of the follow ng: neans for maintaining a pool of |IMNs that
can be configured to be mapped to a plurality of SIP URIs, wherein a
select IMRN is dynamcally allocable t9o a called party's SIP URl received
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returned to the AS node for effectuating a SIP session with respect to the called
party.
[0008]In a still further aspect, a method is disclosed that is operable with a UE
device, comprising at least one or ‘more of the following: providing call
information associated with a SIP call to an AS node disposed in the IMS network
portion, the call information including a _call reference number, among others;
verifying that the call reference number remains valid, the verifying being
responsive to receiving a dynamically allocated IMRN from the AS node, wherein
the dynamically allocated IMRN is selected from a pool of IMRNs and mapped to
at least a portion of the call information; and responsive to verifying that the call
reference number is valid, providing the dynamic IMRN to the AS node in order
to facilitate a SIP session with respect to the called party using the call
information. '
[0009]In a still further aspect, a method is disclosed that is operable with an AS
node, comprising at least one or more of the following: maintaining a pool of

IMRNs wherein a select IMRN is mapped to call information received from a UE



node, conprising at |east one or nore of the follow ng: maintaining a pool
of I MRNs wherein a select |MRN is mapped to call infgrmati on receigvedpfrom
a UE5 device with respect to a SIP call originated in a circuit-swtched
network domain; providing the select IMRN to the UE device; and upon
verifying that the select |IMN remains valid when the select IMRN s
returned to the AS node, establishing a SIP session with the called party
based on the call information. BRIEF3DESCRI PTION OF THE DRAW NGS [ 0010] A
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[0011]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;

[0012]FIG. 2 depicts a flowchart of an exemplary embodiment of the present
patent disclosure;

[0013]FIG. 3 depicts a message flow diagram for effectuating a SIP call by
employing dynamically allocated TP multimedia routing numbers (IMRNs) in
accordance with an embodiment;

[0014]FIGS. 4A and 4B message flow diagrams for effectuating a SIP call by
employing dynamically allocated IMRNs in accordance with a still further
embodiment; and

[0015]FIG. 5 depicts a block diagram of an embodiment of a communications

device operable for purposes of the present patent disclosure.

DETAILED DESCRIPTION OF THE DRAWINGS
[0016] A system and method of the present patent disclosure will now be described
with reference to various examples of how the embodiments can best be made and

used. Like reference numerals are used throughout the description and several



with reference to various exanples of how the enbodi ments can best be nade
and wused. Like reference nunerals are used throughout the description and
several 6 views of the drawings to indicate |ike or corresponding parts,
wherein the various elenents are not necessarily drawn to scale. Referring
now to the drawings, and nore particularly to FIG 1, an exenplary network
environnent 100 is depicted wherein an enbodi nent of the present patent

di scl osure may be practiced for routidhg a SIP call originated by a UE
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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-svsiitched (PS) communications, and can transition from one mode of
communications to another mode of communications without loss of continuity.
[0017] 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 (CDMA) networks, although it is envisaged
that the teachings hereof may be extended to any 3" Generation Partnership
Project (3GPP)-compliant cellular network (e.g., 3GPP or 3GPP2) as well

Reference numeral 108 refers to broadband access networks including wireless



and Code Division Miltiple Access (CDMA) networks, although it is envisaged
that the teachings hereof may be extended to any 3rd Generation Partnership
Project (3GPP)-conpliant cellular network (e.g., 3GPP or 3GPP2) as well.

Ref erence nunmeral 108 refers to broadband access networks including
wireless 7 |ocal area networks or WLANs, W-MAX networks as well as fixed
networ ks such as DSL, cable broadband, etc. Also exenplified as part of
the access space 104 is the conventianal wireline PSTN infrastructure 110.
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delivers services subscribers use, e.g., voice call continuity (V CC) 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.
[0019] 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
(MMD). MMD is essentiaily 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 IMS and MMD where applicable.
[0020] Continuing to refer to FIG. 1, reference numerals 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. Furthermore, in order to effectuate call continuity and
appropriate domain selection, one of the AS nodes, e.g., AS 114-(N-1), may be

provided for implementing functionality referred to as call continuity control



di sclosure to refer collectively to both I M5 and MVD where applicabl e.
[0020] 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
effectuate call continuity and appropriate domain selection, one of the AS
nodes, e.g., AS 114-(N-1), nmay be provided for inplenenting functionality
referred to as call continuity control 88 function (CCCF) 116 and network
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capabl e Ol rﬁgf %%rfto'uﬂg ih tlﬁe %%hﬁ’m%eﬁyg.cﬁatérﬁ dhplication entitled “SYSTEM AND
METHOD FOR MANAGING CALL ROUTING IN A NETWORK
ENVIRONMENT INCLUDING IMS” (Attorney Docket No. 1400-1059US; RIM
No.: 30683-US-PAT), Application No.: , filed January 10, 2006,
referenced hereinabove.
[0021] Additionally, another AS node, AS 114-N, is provided as part of the core
IMS network 112 for facilitating routing of IP/SIP calls originated by one of the
UE devices in the CS domain while connectivity in the PS domain is not available
or the available PS networks are not capable of supporting the VoIP service (e.g.
due to bandwidth limitations). Appropriate database structures (e.g., DB 122),
timer mechanisms (e.g., timer 124) and suitable logic 126 may be provided in
association with AS 114-N 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 SIP call routing as will be described in
greater detail below.
[0022] In accordance with the teachings of the present patent disclosure, AS 114-N
is preferably provided with appropriate logic/structure/software/firmware



due to bandw dth limtations). Appropriate database structures (e.g., DB
122), tinmer nechanisns (e.g., tinmer 124) and suitable logic 126 may be
provided in association with AS 114-N for purposes of configuring and
managi ng a pool of IP nultinedia routing nunbers (I MRNs) fromwhich a
select IMRN may be dynamically allocated for purposes of SIP call routing
as will be described in greater detail below [0022] In accordance with
the teachings of the present patent disclosure, AS 114-N is preferably
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nunber nay operate as a range delimter with respect to the IMRN range. To
al | ow f | epobréleasing ittbackytothe MUK gopbionfgtysedsede for different pools of
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For example, a particular E.164 number may be provided as a “starting address”
number of an IMRN range. Another E.164 number may operate 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 AS 114-
N in order to ensure that the allocated IMRNS remain valid (e.g., they have not
timed out, that is, they arc 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 AS 114-N and timers associated with call
reference numbers at the originating UE device allows for dynamic provisioning
of IMRNs that could be used for effectuating SIP calls by the UE device operating
in the CS domain.
[0024]FIG. 2 depicts a flowchart of an exemplary embodiment of an overall
methodology of the present patent disclosure for effectuating a CS-originated SIP
call by a UE device with respect to a called party having a SIP URL Preferably,
‘the originating party either enters the URI via a suitable interface (e.g., MMI) or



timed out, that is, they are used within appropriate tinme limts) or

suitable quarantine tines are applied. As will be described in detail
bel ow, nmanagenment of timers associated with MRNs at AS 114-N and tiners
associated with call reference nunbers at the originating UE device all ows

for dynam c provisioning of IMINs that could be used for effectuating SIP
calls by the UE device operating in the CS domain. [0024] FIG 2 depicts a
fl omchart of an exenplary enbodi nent o6 an overall nethodol ogy of the
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parameter, etc., are provided by the originating UE device to an IMS network
node, e.g., AS 114-N. In other words, if the calling party sends a B-URI that

comprises an Address of Record (AOR) as well as Opaque and GRID parameters,

they will be provided as part of the call information. Additionally, if the calling
party sends its own URI comprising AOR, Opaque and GRID parameters, they
will also be provided in the call information.

[0025] Those skilled in the art should recognize that in the case of VCC, the IMS
node operating to effectuate the SIP call functionality, i.e., AS 114-N, may also
inciude the CCCF/NeDS functionality. Accordingly, in some embodiments, the
AS/CCCF nodes may be treated as a single IMS network element. Regardless of
the IMS AS/CCCF node implementation, a timer may be initiated on the UE
device that is used for monitoring at least a portion of the call information that is
transmitted by the originating UE device as described above. In particular, the
timer may be implemented for monitoring the elapsed time since a particular call
reference number is generated and forwarded to the IMS network node. At the

IMS network node, an IMRN selected from the pool of IMRNSs is dynamically



party sends its own URI conprising AOR, Opaque and GRID paraneters, they

wll also be provided in the call information. [00251 Those skilled in the
art should recognize that in the case of VCC, the M5 node operating to
effectuate the SIP call functionality, i.e., AS 114-N, may al so include

t he CCCF/ NeDS functionality. Accordingly, in some enbodi ments, the AS/ CCCF
nodes nay be treated as a single IM5 network el enent. Regardl ess of the
| M8 AS/ CCCF node inplenentation, a tidkr nay be initiated on the UE device
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Appropriate call setup is then initiated by the UE device using the dynamic IMRN,

whereby the accepted IMRN is returned to the AS node since it terminates thereat.
'Upon receipt of the IMRN at the AS node, its time-to-live variable is monitored to
ensure that it has not timed out (block 210). Thereafier, the called party’s SIP URL
and any other SIP information originally received that is mapped to the
dynamically allocated IMRN is utilized by the AS node for effeqtuat'mg the SIP
session with the called party using a SIP Invite message, €.8., inserting the A-party
URI, Opaque parameter etc. In one implementation, the dynamic IMRN may
optionally be returned back to the pool of IMRNs wherein it may be quarantined
for a certain period of time before it is reused or becomes available for future use
(block 212).

[0026] Based on the foregoing, those skilled in the art will appreciate that when the
call information, i.e., called party’s SIP UR], call reference number, ¢etc., is sent by
the UE device to the serving AS node, appropriate logic at the AS node may create
a record that maps the received call information to an E.164-based IMRN, which

is transmitted back to the UE device. Upon correlating the IMRN with the call



Upon receipt of the IMRN at the AS node, its tinme-to-live variable is
nonitored to ensure that it has not tined out (block 210). Thereafter, the
called party's SIP URI and any other SIP information originally received
that is mapped to the dynamically allocated IMRNis utilized by the AS
node for effectuating the SIP session with the called party using a SIP
Invite nessage, e.g., inserting the A-party UR, Opaque paraneter etc. In
one inplenmentation, the dynamic I MRN Ay optionally be returned back to
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its home ode operable to facilitate
CS-originated SIP calls. 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 SIP call originated in the CS domain.

[0028] FIG. 3 depicts a message flow embodiment 300 for effectuating a CS-
originated SIP call based on dynamic IMRN allocation where SIP messaging is
implemented. A wireless UE device 302 having the CS domain and IMS domain
modes of functionality is operable to generate a SIP Notify message 324 towards
AS 308 upon determining that a SIP call is being initiated in the CS domain. As
alluded to before, the SIP Notify message includes applicable call information
such as call reference number, called party’s SIP URI, additional URI information,
and the like, e.g., A-party AOR, Opaque parameter, GRID parameter, etc. A
suitable timer mechanism 322 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 SIP Notify message 324, AS node 308 generates an OK
message 326 towards the UE device 302. Thereafter, preferably upon verifying

that the user is allowed to do a SIP call, the AS node dynamically allocates a select



"CS-originated SIP calls. Set forth bel ow are a nunber of exenplary

I npl enment ati ons of the nessage flow where a dynamcally allocated IMRN. is
utilized for call routing with respect to a SIP call originated in the CS
domain. [0028] FIG 3 depicts a nmessage fl ow enbodi nent 300 for
effectuating a CS- originated SIP call based on dynamc I MRN all ocation
where SIP nmessaging is inplenmented. A wireless UE device 302 having the CS
domain and | M5 domain nodes of functildnality is operable to generate a SIP
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t he UE device 302 . In response, an Initiral Address Message (I AM
AS node 308 which utilizes the dynamic IMRN — SIP call information mapping

for routing the call to the called party (not shown) usinga SIP Invite message 344.
It should be recognized that one or more intermediate SIP messages and/or
resource allocation and reservation negotiations may take place between MGCF
306 and the called party subsequent to SIP Invite 340, which are not described in
particular detail herein. Also, additional ISUP messaging that may take place
| before a bearer path is established between the UE device 302 and the called party
is not shown herein. .
[0029] Upon receipt of the dynamically allocated IMRN via SIP Invite 340 at the
AS node 308, the timer mechanism may be stopped (block 342) to verify if the
IMRN has timed out. If so, the SIP Invite message may be discarded and the SIP
call routing process may be terminated. If the IMRN has not timed out, the AS
node 308 may set up a SIP session using the SIP Invite message 344, wherein the
called party’s SIP URI is determined based on interrogating the IMRN — URI
mapping. Additionally, if no CallerID (CID) was received in the SIP Notify
message 324, the AS node 308 may insert the CID with appropriate privacy



nmessage 338 with dynamc IMRN is generated by MSC 304 towards MSCF 306 for
call routing. A SIP Invite nessage 340 is generated by M3CF 306 towards the
AS node 308 which utilizes the dynamic IMRN - SIP call information nmapping
for routing the call to the called party (not shown) using.a SIP Invite
nmessage 344. It should be recogni zed that one or nore internediate SIP
nmessages and/or resource allocation and reservation negotiations nay take
pl ace between MECF 306 and the caIIed4party subsequent to SIP Invite 340,
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nunber e Rebice 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.
[0031] FIG. 4A depicts a message flow embodiment 400A for effectuating a CS-
originated SIP call based on dynamic IMRN allocation where Unstructured
Supplementary Service Data (USSD) messaging is implemented. Similar to the
messaging procedure set forth above, the wireless UE device 302 is operable fo
generate a USSD message 404 to MSC 304, responsive to which another USSD
message 406 may be forwarded to the AS node 308. As before, the USSD
messages 404, 406 include applicable call information such as call reference
number, called party’s SIP URI, additional URI information, A-party SIP URI,
etc. A suitable timer mechanism 402 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 406, the AS node 308 generates a USSD
message 410 towards MSC 304 that includes both acknowledgement as well as



timed out, which reference nunber is used by the UE device to correlate the
information received fromthe AS node (e.g., dynamc IMRN). If the timer
expires before the sanme reference nunber is received back fromthe AS node,
the UE device may reattenpt the call process a predeternined nunber of
times (e.g., five attenpts), after which if no response has been received
the call procedure may be deenmed to have failed. In other words, if the UE
device receives a reference nunber that is no longer valid, it nmay be
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| | ocedure may, be term nat « [(POSH depi ct

ga;ngzsa DR I %ﬁ@iﬁ W@Sp@?e&lp rat aﬁ%ﬁaegg_s[orl g?%lgésgﬁeé@g gg:f >

on. ocatd: r '
Dt & (U YR 302 ZhA e M et e g ot scedur o
set fo”ﬁ‘()%bﬁ‘fﬁe ABodd 368 856rddE 16 exinitorA02mesodperariable assogiatert with a USSD
nmessage 404 to MSC 304, responsive to which another USSD nessage 406 may
be }‘ ) (rj vvat}ﬂealuyrtamtljir:hﬁy Afonaied IBORN. Ad firstvarifyinghdattispealhwsierenes bagqnot o
i ncl ude applicable call infornmatjop such . | ’
party-s Gurdugut, bad 3 i pevicatofiet e, (Yo BF Wl Spron™ '
suitable timer ani.s 2 L Ayl at theHdE geyi [ d
moni tor glegs?argg_{)ﬁ&ﬂfa‘;eln@gﬁg%g@g%lgfgom a eg p\?rmg}]]?lgghﬂgﬁgal I rg?g}eglr?(r:@goﬁuﬁ%eﬁ?
Responsi 1@)@ @oahggga@gngssasﬁgw&@ss e} KSR dgnafdc DRI & genaratcdd

nmessage 410" towa C 304 that incafgtr‘}des bot h acknow edgenent as well as
15 dynamSC 13daNiawatds MIGCR Bobefirecfifentbating S catlt tfovting Thisnilmso tessage

410 is forwarded to UE 302, Again, a suitable timer hani b
started fisissaging 4B8y dgscribad R@Vh@éﬁé%3®§[?n&3ﬂt8épeﬁség%r&§|%t %P!g%‘nc}'fiﬁaﬁé-bty&l i ve

Uhat "t heMGER 38 Brutiis the £ ap U0 Ao s HE0EE 1 M ol Bar Shot ¥ 20
mechani SE@lé\QﬁfClUp%jn‘l)eceﬁat(Eﬁ'the Hindkhically allocated IMRN via SIP Invite 420 at

the AS node 308, the timer mechanism may be stopped (block 422) to monitor if
the IMRN has timed out. Thereafier, if the IMRN has not timed out, the AS node

may set up a SIP session using the call information, e.g., B-party SIP URI, Opaque
parameter, GRID parameters, A-party SIP URI, etc. received in the USSD
message 406 against the IMRN to the correct destination via SIP Invite 344.
Additionally, processes such as IMRN release and_ quarantining, etc. may be
effectuated by the AS node 308 similar to the processes described above. Further,
if no CallerID (CID) was received in the USSD message 406, the AS node 308
may insert the CID with appropriate privacy options from the SIP Invite message
420, if received. Appropriate timer mechanisms (blocks 424, 426) may
accordingly be implemented at the AS 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 SIP call.

[0032] Another variation of USSD message flow embodiment 400B is shown in
FIG. 4B. The message flow embodiment 400B is essentially identical to the
embodiment 400A described above, except that separate USSD acknowledgement



message 416 that includes dynamc IMRN is provided by the UE device 302 to
MSC 304. In response, an JAM nessage 418 with dynamc IMRN i s generated by
MSC 304 towards MSCF 306 for effectuating SIP call routing. Simlar to the
nmessagi ng fl ow described previously, a SIP Invite nessage 420 is generated
by MGCF 306 towards the AS node 308 for routing the call to the called
party (not shown). Upon receipt of the dynamcally allocated I MRN via SIP
Invite 420 at the AS node 308, the tilfrer nechani sm nmay be stopped (bl ock
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UE 302. jjjustrative rather than limiting with respect to the embodiments of the present

-

patent disclosure. A microprocessor 502 providing for the overall control of an
embodiment of UE 302 is operably coupled to a communication subsystem 504
that is capable of multi-mode communications (e.g., CS domain, IP domain such
as IMS, et cetera). The communication subsystem 504 generally includes one or
more receivers 508 and one or more transmitters 514 as well as associated
components such as one or more local oscillator (LO) modules 510 and a
processing module such as a digital signal processor (DSP) 512. As will be
apparent to those skilled in the field of communications, the particular design of
the communication module 504 may be dependent wpon 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 506 through appropriate access
infrastructure 505 (e.g., cellular base station towers, WLAN hot spots, etc.) are
provided to receiver 508, 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



[0033] FIG 5 depicts a block diagram of an enbodi ment of a comruni cations
devi ce 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 hereto that although an enbodi mrent of UE 302 nmay
conprise an arrangenent simlar to one shown in FIG 5, there can be a
nunber of variations and nodifications, in hardware, software or firnmware,
with respect to the various nodules dépicted. Accordingly, the arrangenent

of FIG 5 should be taken as. i tratd Ve r | ierd L i
respect FEH e&%aﬁ’ﬁ?ﬁﬁ%ﬁo@?ﬁ@% %@Eeim’a?loégéﬁgﬁte n%l?@%g’ogé}]r éﬁ?{ﬂpw b

mi cr opr el {ifae 594 aoRldigifRnblohklcy (M) eilvetiognt of
UE 302 i()@%o?[s)girzd%?@ ]@g’ggqéeadﬁg%@r%lommni cati ogr% subsystdegm.SO that is
capabl e féqieidy u vession nfiltatihgnsmpkifigatiorC8nd omensmissiPn dovegi thesaich  as
| M5, etcetera). e communi cation subsystem 504 generally includes one or
nor e r eceidie iteHas: wiadimienao? Ihore transmtters 514 as wel | as associ ated

or ocosst Y3 BB retesrsat s %}ea%# 55 Pt B chudbhe PREY 53: 2105804, 1 be
Gesron of TRUARE ition Gl (OLTLS. <RUgl Bou P WRE) BER ke R pREF &

CONMMUNI C894 OgfeakBEE YO HaScrdphbnd 8 Nrandenieiidse ntamone(RAMNS Mde shard-
operate (e.g., a COMA network, a GSM network, WAN, et cetera). Regardless
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502. In one implementation, SIM/RUIM interface 534 is operable with a
SIM/RUIM card having a number of key configurations 544 and other information
546 such as identification and subscriber-related data as well as SIP URI list
information.
[0035] 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 535. In one implementation, Flash memory 535 may be segregated into
different areas, e.g., storage area for computer programs 536 (e.g., service
processing logic), as well as data storage regions such as device state 537, address
book 539, other personal information manager (PIM) data 541, and other data
storage areas generally labeled as reference numeral 543. A transport stack 545
may be provided to effectuate one or more appropriate radio-packet transport
protocols. In addition, a SIP call logic module 548 is provided for effectuating

call reference ID generation, validation, verification, and correlation with IMRNSs,

etc. as set forth hereinabove.



DSP 512, and provided to transmtter 514 for digital-to-analog (D A
conversion, frequency up conversion, filtering, anplification and
transm ssion over the air- radio interface via antenna 516. [0034]

M croprocessor 502 may also interface with further device subsystens such
as auxiliary input/output (UO 518, serial port 520, display 522,
keyboar d/ keypad 524, speaker 526, m crophone 528, random access nenory
(RAM 530, a short- range comuni cati d8s subsystem 532, and any ot her

device s eng, ..e. | mer 13S : ; rence
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in co I'cation wt'h the mcroprocessor 502. In one.|$I enent at i on,
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of key configurations 544 and other information , 546 such as identification
and subscharbeterized saseleingt areferrod it algmédpbwﬁaqhbétundPWF%?(ﬂéWtoﬁ?ﬂT‘tﬁoss]
Operating system software.and a i.cabl e servi. i.C war e
enbodi edghwg&sp@%fg i%?fﬁﬁPa%?f&ﬁ 88@ ﬁuﬁ‘@ﬁ?i : S?f’,lﬁﬁ‘?ﬁr‘nﬁ@%ﬁ %?E%elﬁgt @?@‘Sgl}é)s uch
as Flash n%’%tﬁeﬁ% ot BisPRubd B SAE0LALH P fIHo3aRs ERRIsY 535 may be
segregatgaﬂfn 0 ifrerent areas, e.g., storage area for conputer prograns
536 (e.g., service processing logic), as well as data storage regi ons such
as device state 537, address book 539, other personal information nmanager
(PIM data 541, and other data storage areas generally | abeled as
reference nuneral 543. A transport stack 545 nay be provided to effectuate
one or nore appropriate radio-packet transport protocols. In addition, a
SIP call logic nodule 548 is provided for effectuating call reference ID
generation, validation, verification, and correlation with IMRNs, etc. as
set forth herei nabove. 18



[00361 It is believed that the operation and construction of the

enbodi nents 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 changes and nodifications could
be made therein without departing fromthe scope of the present disclosure
as set forth in the following clains. 1499 WHAT IS CLAIMED I S: 1. A user

equi pne i ) operable to originate a SIP call in a network
envi ronW?l@géﬁﬁﬁm@ﬁﬁg a circuit-swtched (CS) network and an
Internet Protocol (IP) nultinedia subsystem (I MS) network (112), said call
being directed towards a called party having a SIP Uniform Resource

Indicator (URL), AommeficguipgncitddiB) d&dd; (FR))operadpomsiigmatoardbeaialli ng a

dynam cally allocated IP nultinedia routing nunber (IMRN) froma
appl i cat inom neevarErenyoamxmt {$0Q) inchiding(p @I%b%‘éﬁchf?ﬂ( e ng fg]@flaﬁiﬂk

éflll:z? ’V1?,&&&5%3ng‘ﬁggﬁéfpg@%@%ﬁ@%@g&%’@%&%& QTpERRGER J0E Phar
) I a - 1 | d,
and. moantirgan OUER = sEUU RERy RS SIFBHIRR RE el Do e

nunber igomﬁﬁggng{ for providing said dynamic INIRN to said AS node (114-N)
in order to facilitate a SIP session with respect to said called party
using sai d dyneansaSk$, B3)oceipedsivieRio receiving BE dyssmicallyzebycapd libl o

originate a SIP . call _ in a network _environment..(100) as recitedsin claimil,
b%o géa]t rfgﬁa?(i"(ﬁeg

wher ei n swildmgdignsoytzg nunher ({IMKNL ATOm ) APB AETVPL A0g8 a

ressage tﬂ%—ﬁ?'&fﬂaossc%qn%%{d H\i/I@f I?ét%&'&?[‘lﬁ)? witedin said dynamically allocated
IMRN is selected from a pool of IMRNs and mapped to said called party’s SIP
URI, for verifying that a call reference number returned from said AS node (114-
1) remains valid; and
means (502, 504), responsive to verifying that said call reference number is
valid, for providing said dynamic IMRN to said AS node (114-N) in order to
facilitate a SIP session with respect to said called party using said dynamically

allocated IMRN.

2. The UE device (302) operable originate a SIP call in a network
environment (100) as recited in claim 1, wherein said means (502, 504) further
comprises means for generating a message including said call information to said

AS node (114-N) using Session Initiation Protocol (SIP).

3. The UE device (302) operable originate a SIP call in a network
environment (100) as recited in claim 1, wherein said means (502, 504) further
comprises means for generating a message including said call information to said

AS node (114-N) using Unstructured Supplementary Service Data (USSD).



AS node (114-N) using Session Initiation Protocol (SIP). 3. The UE device

(302) operable originate a SIP call in a network environnent (100) as
recited in claiml1, wherein said neans (502, 504) further conprises nmeans
for generating a nessage including said call information to said AS node

(114-N) using Unstructured Supplenmentary Service Data (USSD). 20 4. An
application server (AS) node (114-N) adapted to be disposed in an |Internet
Protocol (IP) multimedi a subsystem (I &8 network (112), conprising: neans

122) for maintainin 0 I t r FIR' Sis t hat
<(31r e zzonfl gurla o %ag@llt%gﬂgnapmegl(ﬁg)) d@gggélﬁwaaﬁ???gtl on(§1 (géteg(?gﬂs)

SIP) U le( EX2), ¢
(910), M R ENER (Pl ke B o ) s
equi pent (UE}neqtgyl(ng) 30 2 ainidiminges peord o (A Isumroadua W@gnﬁ@@heﬁn a

circuit-switched network donmin; neans (126)_for | ocat,i
s:'il dUIseI afoNvaaatarsamxcﬁmbiédmapmdw gp@m)ahBRP g lf“r%%‘?-rl? E%FP‘&O‘IU

d 302 t, 02

and meancSIph Aitteran Rebiites tndlefls @%@e&%ﬁ%ﬁ?@ﬂ% I 2L
| ect | & P

zgsgfon Nﬁfg\l‘fq’}iﬁ? fe%% p&?ggﬁgl d caﬁgl‘%elg% gglrv'% éjﬂd%IﬁDaT]{l]%ﬁﬂA ﬁ%;ggéeme( 11 gdl?l)a{1

recited [ | By éspcher£8TP sal dn%ﬁia@éd in 4 dMEdhit-switiched de‘divmrk ckmla:inUE devi ce

(302) usrng’a Sessfon Initiation Protocol (SIP) rressa e._6. The ode
(114-N) as regidaas (1B6) fou dynanmmweaﬂowmg Sféfie%?tlec'ﬁl 40 ﬁﬁ@vFQﬁ“dj ,

said UE device usi ng Uns red tar
(USSD) np@@ﬁ@es&'rﬁﬁ@%@@ Elfilﬂfﬁ) QCe ﬁ]?ﬁraréyl%ﬁfg, gI“':l(%ﬁal fr%%{s or
claim 6, 1\ RN to said UE device (302); and

means (124) for verifying that said select IMRN remains valid when said

select IMRN is returned to said AS node (114-N) for effectuating a SIP session
with respect to said called party.

5. The AS node (114-N) as recited in claim 4, wherein said select
IMRN is provided to said UE device (302) using a Session Initiation Protocol

(SIP) message.

6. The AS node (114-N) as recited in claim 4, wherein said select
IMRN is provided to said UE device (302) using an Unstructured Supplementary
Service Data (USSID)) message.

7. The AS node (114-N) as recited in claim 4, claim 5 or claim 6,
further comprising means (124) for quarantining said select IMRN upon releasing

it to said pool of IMRNs for future use.



further conprising neans (124) for quarantining said select |INMRN upon
releasing it to said pool of IMRNs for future use. 21 8. A nethod
operable with a user equi pment (UE) device (302) for effectuating a SIP
call in a network environnent (100) including a circuit- switched (CS)
network and an Internet Protocol (IP) multinmedia subsystem (I M5) network
(112), said call being directed towards a called party having a SIP

Uni f orm Resource Indicator (URI), conmpddising: providing call information

associ ated wi {h sai,d_SL.P cal | [ i f de
(114-N) di spoSed i At é‘%ﬁﬂa‘)‘f%Ee%até’?%%?‘&ﬁﬁE‘Eﬁé@gﬁﬁle@gl(}/ﬂ)i% 16 o), 18

i ncl udi ngrracialihg F£fsPepse MUADREWIRT bhyirdSmbAR(166Y hdlaliing' af ewanee
nunber remains valid, said verifying being responsive to receiving a
dynami caswitched (C8) petwiork amtitannintéraet Brdtbod (@iR)rerttimediaibsystem @MS) AS
node (114-N), wherein said dynamcally allocated IMRNis selected froma

pool of nemRerkabld 2 ppiddcald being dizeated fpviendst Ropalleth@arsheyiseve 315
verifying that said call..refe e nunber is valid, providin sai d dynam c
IMRN t o @%‘%’Wéﬁﬁ%’é"? A‘E%‘?{fj’f '[ﬁﬁ@r GeMPrSMeacilitate a SIP segsi on Wi %/h
respect to saj adle i Is [ ' hod
ectod in o BrovignetlP Rt dsSited it FLESIEIRNG PR G S

node (1lderbr Yiode 3ASHSAOE (1 M-N)adisposdd i eaid INMSI Rptworks@de), sdi@. callne
method as recited inclaim9, wherein said call information Is provided to
sai d AS infdengtidatindguding aamalliesrenes ommbeSuppl enentary Service Data (USSD)

(114°%) for oV FAGHBALINGAA GIHEEENCY AUBDRE (BHRS SRV s SATFL YIOGFTE
i ncl udi nxgesﬁoﬁéi{rg Yt receiving a dynamically allocated TP multimedia routing number
(IMRN) from said AS node (114-N), wherein said dynamically allocated IMRN is
selected from a pool of IMRNs and mapped to said call information; and
responsive to verifying that said call reference number is valid, providing
said dynamic IMRN to said AS node (114-N) in order to facilitate a SIP session

with respect to said called party using said call information.

9. The method as recited in claim 8, wherein said call information is

provided to said AS node (114-N) via a Session Initiation Protocol (SIP) message.

10. The method as recited in claim 9, wherein said call information is
provided to said AS node (114-N) via an Unstructured Supplementary Service
Data (USSD) message.



switched (CS) network and an Internet Protocol (IP) nultinedia subsystem
(W) network (112), said call being directed towards a called party havi ng
a SIP Uniform Resource Indicator (URI), conprising: maintaining a pool of

I F multimedia routing nunbers (I MRNs) wherein a select IMRN is mapped to
call information received froma user equipnent (UE) device (302) with
respect to said SIP call originated in a circuit-switched network donain;
providing said select I ARN to said UE2device (302); and upon verifying

that said select INRN renmains valid when said sel ect N .15 hetuened to
sai d AS node ﬁ-14- methqd gperable vy a%laﬁpg‘é%té(i’rbﬁer\‘/\’ﬂ Qﬁ&éﬁil%decéllﬁélgy Qfarty
based on ' I, i r.gmtion. h I ] | gd-pidl,
wher ein g%?@g%@ﬁ%c% %ﬁgﬁsm %r 8% erg t% %@gﬁgﬁﬁiéﬂéﬁgﬁ %%1 %ugiirﬁ%%
Sessi on kRjtth& (OF) REHFARRUnd (a8 ternBEPEREE0] (I18) mulemedidhabsosteredM$d i n
claim12, wherein said select IMRNis provided to said UE device (302)

usi ng annéwsirku€k 1) edaidu ppll ebaing adiyecSed owardDat aallads pay hewisgge. SIP4.  The

method as_ recited in clajmlIt, claim12 or claim13, further conprising
quar ant i PnHgTEER esasEee Brdicalp(URDn cPBIPES@Sg it to said pool of IMRNs for

future use. maintaining a pool of IP multimedia routing numbers (IMRNs) wherein a
select IMRN is mapped to call information received from a user equipment (UE)
device (302) with respect to said SIP call originated in a circuit-switched network
domain;

providing said select IMRN to said UE device (302); and
upon verifying that said select IMRN remains valid when said select IMRN
is returned to said AS node (114-N), establishing a SIP session with said called

party based on said call information.

12. "The method as recited in claim 11, wherein said select IMRN is
provided to said UE device (302) using a Session Imitiation Protocol (SIP)

message.

13. The method as recited in claim 12, wherein said select IMRN is
provided to said UE device (302) using an Unstructured Supplementary Service
Data (USSD) message.

14.  The method as recited in claim 11, claim 12 or claim 13, further
comprising quarantining said select IMRN upon releasing it to said pool of IMRNs

for future use.



