1 SYSTEM AND METHOD FOR MANAG NG CALL CONTINUITY IN I M5 NETWORK ENVI RONMENT
FI ELD OF THE DI SCLOSURE 100011 The present patent disclosure generally
relates to call processing in comunications networks. Mre particularly,
and not by way of any limtation, the present patent disclosure is directed
to a systemand nethod for managing call continuity in a network
environnment including a circuit-switched (CS) network and an IP nmultinedia
subsystem (1 M5) networ k. BACKGROUND [ 0002] Mbbil e voice-over-1P (Vol P)
handover is the process of continuing a voice call as a user nobves between
| P-based networks (e.g., wireless LAN (WLAN) or W-MAX networks, etc.) and
circuit-switched cellular networks. To effectuate such handover, current
3th CGeneration Partnership Project (3GPP) standards specify that when a
dual node wirel ess user equipnment (UE) device originates a call requesting
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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 user equipment (UE) device originates a call requesting 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 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 standards. It is therefore possible that the
extra digits may be lost when such a number is routed via a network. Further, if there is a
reliance on the Caller ID information being provided to the CCCF element in the IMS
network, this information may be lost in the international ISDN infrastructure using the

ISDN User Part (ISUP) signaling. Additionally, since IMS is designed to support



multiple registrations of a comon Public Identity fromdifferent UE

devi ces, establishing correct call |egs becones paranmount in effectuating
call continuity. SUVWARY [0003] The present patent disclosure is broadly
directed to a scheme for nmanaging call continuity in a network environnment
including a circuit-switched (CS) network and an I P nultimedia subsystem
(I'M5) network wherein certain unique identity (ID) information supplied by
a user equipnent (UE) device is utilized. The unique infornmation nmay
conprise an Instance ID and/or a dobally Routable User Agent Uniform
Resource Identifier (GRUU). Further, the Instance ID could be I M, |MElSY,
M N, ESN, MAC address or any other unique Layer-2 address that coul d be
used to identify the UE device. Wien a call is originated by the UE devi ce,
cal | infor madiipln regitefiatsed v tdonithen cRubllic Ideotitydifregn t different ddfe deyices,
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continuity on a relationship the dynam cally allocated
and t he calrélafiorfsbippmittiessm the unique ID information corresponds to an ongoing call, and

returns it to the UE device. When the dynamically allocated IMRN is transmitted by the
UE device, the network node utilizes the IMRN mapping to effectuate call continuity
with respect to the called party. The IMRN may then be released back to the pool of
IMRNSs 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.

[0004] In one aspect, an embodiment of a method is disclosed that is operable with a UE
device in association with a call in an IMS network. The claimed embodiment comprises

one of more of the following operations: providing call information associated with the



[ 00051 In another aspect, disclosed herein is an enbodi nent of a UE device
operable to originate a call in an | M5 network. The cl ai ned enbodi nent
conprises one of nore of the follow ng el ements: neans for providing cal
information associated with the call to a network node di sposed in the IM
net wor k; neans, responsive to receiving a dynamcally allocated | MRN from
t he network node, wherein the dynamcally allocated IMRN is mapped to at

| east a portion of the call information, for verifying that a cal

ref erence nunber associated with the call is valid; and nmeans, responsive
to the verifying, for providing the dynamcally allocated IMRN to the
network node for effectuating call contisnuity based on a relationship
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information.

[0006] In yet another aspect, disclosed herein is an embodiment of an IMS network node,
comprising one or more of the following elements: means for maintaining a pool of
IMRNs, wherein a select IMRN is dynamically allocable to at least a portion of call
information received from a UE device with respect to a call originated by the UE device;
means for associating the select IMRN with a unique ID parameter (i.e., GRUU, IME],
IMEISV, MIN, ESN, MAC address or any other unique Layer-2 address, etc.) 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 when the select IMRN is retuined to the

network node for effectuating a call continuity process with respect to the call.

BRIEF DESCRIPTION OF THE DRAWINGS



[0012] FIGS. 5A and 5B depict nessage flow diagrans for effectuating call
continuity by enploying dynamcally allocated IMRNs in accordance with a
still further enbodinment; and [0013] FIG 6 depicts a bl ock diagram of an
enbodi ment of a communi cations devi ce operable for purposes of the present
pat ent di scl osure. DETAI LED DESCRI PTI ON OF THE DRAW NGS [ 0014] A system and
nmet hod of the present patent disclosure will now be described with
reference to various exanples of how the enbodi mrents can best be nmade and
used. 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 necgssarily drawn to scale. Referring
now to the drawi ngs, and nore particularly to FIG 1, an exenplary network
envi r onnent{08@0) A sncrepiaeetewrletstanding efittbeli ovehndiragnts 196 the cresent ateaht
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drawn to scale. Referring now to the drawings, and more particularly to FIG. I, an

exemplary network environment 100 is depicted wherein an embodiment of the present
patent disclosure may be practiced for managing call continuity with respect to a call
originated by a UE device. As depicted, the network environment 100 includes an access

space 104 comprised of a number of access technologies available to a plurality of UE



6 "application server" as a network elenent that delivers services
subscri bers use, e.g., voice call continuity (VCC), Push-To-Talk (PIT),
etc. I M5 manages applications by defining common control conponents that
each application server (AS) is required to have, e.g., subscriber
profiles, IMs nobility, network access, authentication, service

aut hori zation, charging and billing, inter-operator functions, and
interoperation with the | egacy phone network. [0017] It should be

under stood 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 architecturg referred to as Multinedia Donmain
(MWD). MWD is essentially an | M5 for CDVA networks, and since MVD and | M5
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[ 00201 Additionally, appropriate database structures (e.g., DB 122), tiner
mechani snms (e.g., timer 124) and suitable logic 126 may be provided in
association with AS 114-N for purposes of configuring and nanagi ng a pool

of IP multimedia routing nunbers (IMRNs), also referred to as VCC Directory
Nunbers or VDNs, from which a select I MRNNDN may be dynami cally all ocated
for purposes of managing call routing and call continuity as wll be
described in greater detail below [0021] As alluded to in the Background
section of the present patent application, when a UE device originates a
call requiring call continuity while the call is in progress, that call 8
is routed to the network node of the suhgcriber's honme | M5 network.

However, such call routing process is known to have various deficiencies as
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UE device bhisddbesdaithly DAY i £NRLRGe BfovidddNE dahdf tikedubstribrsthigde f OF
call routing/conti nui(’;vé W t hout having to append extra digits to the E 164
number to dMSacere astvavRwhiclognppments funciopd By deferred {9 asealbeqntighity gontrol
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di scl osure gcC routl continurty wth respect toacgf by a
UE devi ce. péttidnl délof202] 14¢Niris oparale es 2 sewMSrpplicaitonsarver¢lanéentghat eesides cal |

g\é\hgcgarﬁy irt1) ?hec cl}rlng ([\MSV%tX/o{kegm%{ trraec taﬂ &n s-egs%rls én'&f r%{a%t tin(%}'l'e ‘frlo%ee:‘(i“p -’IPSUCh
(VoIP) bearer traffic, including call handover/routing between CS and IMS domains.
The NeDS portion 118 of AS 114-N is responsible for performing, inter alia,
registration/de-registration management between the IMS and CS networks (e.g., GSM or
CDMA). Despite being potentially separate functions, it is possible to integrate both the
CCCF and NeDS functionalities into a single IMS-compatible network element 114-N as
illustrated in FIG. 1. Also, a suitable session control function (SCF) 120 may be
provided as part of the VCC AS node 114-N with respect to applicable radio access

technology, e.g., gsmSCF. Additional VCC-related functional entities may include the



9 reference nunber associated with the call, called party nunber (or, the B
nunber), sub-address information, as well as unique ID information
associated with the HE, are provided by the originating HE device to an I M5
networ k node, e.g., AS network node 114-N. In accordance wth the teachings
herein, the unique ID information may conprise an Instance ldentifier (1D)
and/or a GRUU associated with the HE device, wherein the Instance | D may

i nclude at | east one of an IMEl, an | MEl Software Version (IMEISV), a MAC
address or a uni que Layer-2 address, an Electronic Serial Nunber (ESN), and
a Mobile ldentification Nunber (MN) provided with the device. Also, a
timer may be initiated on the UE device -t hat is used for nonitoring at

| east a portion of the call information. In particular, the tinmer_is
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nmessagi ng e PR j 1 DELOWE r j of the dynamcally
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r ef er ence iS¢ Furtbermon, tatthewit ot shewn & Fithtl, 2 master negr dgtabdse, 1efdned o 206) .
The dynam cal| | | ocat | MRNj.S, accepted by t device |f ti me
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(bl ock 208 kuppeiieivatibus BUS metvork Rafitiésnthit ahedlylyartape chll staxisiehsyating t he
dynam c | MRN,_ whereby the accepted | MRN is returned to the netwyrk node

since it t@m&atrdec4hie Measmsral. HsalSS abarc B ROV A PIRAIES 414 he
network nobscibfiod folfied fitbintfiohIindllife | BB WS AM dAiRAMTS hah b8 has

not timed out. Thereafter, the ca party number, GRUU and/or Instance ID
(i.e., uni dquermationiéMybikesSdrscaberdidantitsi (IM& D liemporeh Mobile S@senited Idonry i s

utilized f ty he cal |, .hy Ki n - @ﬁfﬂﬂ?l -1CO | ween
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opti onal | y Nagnbee (MSISDIN) as kvellastadditioosil IMS-spdviRlssidettitice isuchi 4s IVBylulitemedia
quarantineq for _.10.a ain ri.od of 1i ef.ore it is reused or becones
avai | abl e Hr”atled_fiﬁ’rt’éy Q@@; [é Wﬁéﬁmﬁﬁe&i‘d}&gg I‘%é';‘g'r &M@)r{ﬁ% ?%“ﬁ%@?m and
2C, devi Ceyg eBLUhBod HeddRbaukntERM (URIsPer $IPAIRIsO fWhéteasatho MAPTRARAL kO Y
are set forth in additional detail 1n an exenplary applicatjon. At bl ock

222, appr ogriagtcalar 4 devige, ihis nopsibleip dave mulipls Behlic Identiies (i-cel MIIES) 87 |
informatio | 3, I 1.t Y/ B <N 1.
Responsi veIiIt\,{cl)]‘ir ecel \g/l(i’trt\l% yg@négflﬁagséol %/&glrﬁgg%lggsﬂaﬁ/%ﬁ? t v&é&%gﬁ gv‘égpg
oper abl e t anoredefiyest daatbeaeadietl withf thesame identibe (c.5153 swighkt phonevnwhberter aml |
remai ns val it(il I qc)k 224). Upon verification, the UE device thereafter
provi des t 18 ﬁe(tr\/%ﬂll b the VCC node to set up an outgoing call leg to

mai Nt ai N cqEo20p Wdditionhlly) @prépiatd datebasélstrudtired (€lif, fEB €20), ddnedi riechiitak
226). Wth respect to the operations at the network node, e.g,. AS 114-1,
upon recei \-Bgtimsel24)japd syitablaigeicdeoima bedrayidedin asprgirtion ity AS ALFRRE 1 D
i nformatio R 8P doffi lafid Ahad QdBodiNbLP OgRitRSedid SoHfzahaRtEs t O
perform a %ﬂ@gr g? \(/)erg%rih%gti ons. %ﬁ\%riﬁ?cati on may be rra%le %’o det erm ne
whet her t h¢INRNE), iatsoaefemeddtot 3 ¥ECaDired0F dNomberseor ¥hdish&omywhichiacsedchn

relates to t he.uni que. I D i.nfo tion receiv from,the. U Vi ce
i ot o1 O TRBOYEN RS pe iioul: WieRlel ! SRpd BE S MEth A fiiden B
al | ocat ed aoftimsyas wall Beldvdctibedin @oged deniC®idwecor respondi ng to the recei ved

uni que I D informati on%({]bl_ock 252). Thereafter, the dynamc | MRN i s, provided
to the HE dMRALE&swallyded forigihe Baskezagid igotan ke preasnt pirahenplicatispnyhvta | MRN
is returne : r ; i =y : , the
net wor k nogjeE§ g%v?ér% a e%%t %ﬂ&gt&lﬁlr n%%éll1 tﬁ/%‘%f“é‘gg?‘ﬁ% ttﬁ?\(\é@g%%%ﬂor%?gr@kﬁg
record created previously in order to link the VCC call leg with respect to
t he ongoing call (block 256). Also, the network node may include
appropriate logic to verify that the received I MRN has not tinmed out, as
set forth herei nabove. [00261 Based on the foregoing, those skilled in the
art will appreciate that when the call information, i.e., called party
nunber, call reference nunber, unique ID information, etc., is sent by the
UE device to the serving network node, appropriate logic at the network
node may create a record that maps the received call information to an
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information in the SIP Invite nessage for that dial ogue, then when the UE
device transmts the GRUU and/or Instance IDin its VCC request nessagi ng
(e.g., as provided at block 202) to the VCC node to effectuate inter-donain
transfer, the VCC node can correlate the request to the ongoi ng dial ogue
wher eupon the dynamic IMRN may be linked to the ongoing call session. At
the device side, upon correlating the received IMRN wth the call reference
nunber, the HE sets up a call using the IMRN that term nates on the network
node. The IMRN is then interrogated against the IMRN call information
mappi ng for continuing the ongoing call to the called party. [0027] It
shoul d be recogni zed by those skilled i the art that the nmessage flow

bet ween the UE device and the hone | M5 network's VCC network node may be

nedi at ed t ¥ By to thenebeerk apde ohibe subssribars hame IEY pefverk. dlewever. suahue
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function of the network node dynam cally allocates a select |IMRN based on
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associ at ed allb¢abed IMR Ny remmdic ahlid/(ead. ) thephaa rdovEied Alit, dhat s thefyyaragsed wathint he
call reference has. .not.tined out . based on the UE device' s .tine chani sm
e e
nitia R D > Srid: di I nat Q@ S
GRUU and/ or, I nst ance i&%gl n thg Usgr-to(-)Lleer si gnal.ing towards I\/EIBCF 306 for
cal | routi Hgershasspaatedyyithecath sefargaces pambers gé it atgigatlie Nedkevigeliowsfor
contalns U endBR prbAkibRiRg of (MAAN Atk RBHIA B 35r bAVRI MRS LDRiRY WRfbun Ode

308 which then u U or Instance ID and optionally utilizes the
dynani ¢ f ohadogtd appendjextivadigitd fo thoEtlled nombkird cpeete an IMRN. shown) . The

net wor k no Ls,qperable tg | ook up its ongoin alls to see if the
GRUU and/ o?&‘q‘zﬁg? glr‘lc 3%1 %eelﬁ Beﬁf’ggﬁW Cﬁt AL AT % rng%oéiblﬁ?nzte taHa?VC\%{r]i ous
i nt er medi ahﬁ:ﬂﬁld&d@?ﬁﬁ'ﬂﬁl@gr@m 260 diseRside! fOf atanagihg esle roaingRonMeggtwiti i ons
may take place between 306 and the called party subsequent to SIP

I nvite 320respertdnagalh bygtUR device-héd blask 282+ Yasions preags of inforapignrelaping ¢p

addi ti onal i - QFe: i

est abl i sheéﬂ cb%é?\gggﬁﬁ?%g%éo g%/tll c %gezrfggﬁg%% ﬁ%ﬁl@%ﬁ@gﬁ%ﬁ#ﬁ/&@?&%{ﬁ gﬁ%li/m
herein. 100291 Upon recei pt of the dynamcally allocated IMRN via SIP
Invite 320 at the network node 308, the tinmer nechani smnmay be stopped
(block 322) to verify if the IMRN has timed out. If so, the SIP Invite
nmessage nmay be di scarded and the call routing process may be term nated. |If
the I MRN has not tinmed out, the CCCF may set up the call |leg using the
original called nunber and Iink it with the ongoi ng session based on the
unique ID-IMRN correlation. Additionally, if no CallerID (CID) was received
in the SIP invite nessage 320, the network node 308 may insert the CIDwth
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options. After using the IMRN for call routing by CCCF, it may be returned
to the I MRN pool, wherein a quarantine tiner may be started (bl ock 324)
such that the IMRN is prohibited fromfurther use until the quarantine
timer is stopped after a period of tinme (block 326). 10030] As pointed out
previously, the tinmer mechanismat the device side nmay al so 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 from
the network node (e.g., dynamc IMRN). If the tiner expires before the sane
reference nunber is received back fromthe network node, the UE device may
reattenpt the call process a predeterm red nunber of tinmes (e.g., five
attenpts), after which if no reigonse has been received, the call_ procedure

may be deenelgrone: manker pasocieipd with $igall, gledparty mumber (9t theHd BEnbgh&tres a
reference : i n 16 bR ; d t cal |
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before, the S IgébNot | yatﬁeﬁesg%\g@ﬁlgﬁ%ggﬁ’géedsﬁg%&s%%%%%l tFe ?%?g?érr%??eon
such as cahhmberfiememitered doronsure that itésingtataly (blonkz6). Thodwdenendly allocated

informatio d the uni gue D Jnformtion. A suitable tiner hani sm 402
may be i ni SVRICH SeHeEOY e I dedief if Beaie oiabRa mPheT 8 stioRdTPive:

vari abl e as6méi atteek-toilive e (ddk 208)er Apepridiebenp iRtRNanisiaked biyahé WE SI P
Notify nmessage 404, the network node 308 generates an OK nessage 406

t owar ds t hESUEe pang the dynamicipEriawhereby thegcsptsd IR ds ratuneq todhe aetvorks
al | owed to,gg. ﬁnééqgt&ﬁidatestdﬁeclhl@ BEMRIK nH@I UMD RELIpAOH the MR ALBS nStwoid €Ct

| MRN based on the received ca information and returns it back to UE 302

via a SI P Nodd, fity timestediye vadghle fsgapmitored tnugnsuiglteattif ras mohbwbdionts hhansglidse

started (bl,ock,408), at the rk,,node 308,41 n order t i.tor. .
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message 41lthd Bmganalabibstatd IMIEN Wugligaedder foarag the chll &y nedkwrythe aggeprdfs to

acknow edge receipt of the SIP Notify nessage A41?. After 1}ﬁerifyi,n that the
5

cal | ref er Eppaechsbeimeen theeyl! gt (Wedet! On It ore implaen ¢ dAmifdMBE, sm
(bl ock 412}, ﬁsﬁﬁlg%%éﬁﬁ%lﬁé@tai%t b6t INIER's SHBRIA & rdalyBR dusiraffidisged by
t he UE devi cg 502 to MoC 304. In response, an | AM nessagé 418 wth dynamc
| MRN i s generated by MSC 304 towards M3CF 306 for effectuating call
routing/continuity. Simlar to the nessagi ng i n CAMEL-based i npl ementati on,
a SIP Invite nessage 420 is generated by MSCF 306 towards the network node
308 which utilizes the dynamc |IMRN - unique | D mapping for continuing the
call to the called party (not shown). Also, various internediate SIP
nmessages and resource allocation/reservation negotiations may take pl ace
bet ween MGECF 306 and the called party subsequent to SIP Invite 420, as
before. Additional |SUP nessaging may 15



al so take place before a bearer path is established between the UE device
302 and the called party. [0033] Upon receipt of the dynamcally all ocated
IMRN via SIP Invite 420 at the network node 308, the tinmer nechani smmay be
stopped (block 422) to nonitor if the IIVIRNis still valid. Thereafter, if
the I MRN has not tined out, the CCCF may set up the call leg for
effectuating call continuity as expl ai ned herei nabove. Additional processes
such as I MRN rel ease and quarantining, etc. may be effectuated by the
network node 308 simlar to the processes descri bed above. Appropriate

ti mer nmechani snms (bl ocks 424, 426) may accordingly be inplenented at the
network node 308. Furthernore, the tinmeggnmechanismat the device side may
al so be used simlarly with respect to the call reference nunber associ ated
with the caldertajnopgivld ofl tigne beforke i is treusad 98 Seeqyecst avsiletderiberafufin tuse Galecknher e
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information in the SIP Invite message for that dialogue, then when the UE device
transmits the GRUU and/or Instance ID in its VCC request messaging (e.g., as provided
at block 202) to the VCC node to effectuate inter-domain transfer, the VCC node can
correlate the request to the ongoing dialogue whereupon the dynamic IMRN may be
linked to the ongoing call session. At the device side, upon correlating the received
IMRN with the call reference number, the UE sets up a call using the IMRN that
terminates on the network node. The IMRN is then inferrogated against the IMRN/call
information mapping for continuing the ongoing call to the called party.

[0027] It should be recognized by those skilled in the art that the message flow between
the UE device and the home IMS network’s VCC/network 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 VCC/network node. Also, there may be additional IMS control plane nodes such as
Interrogating Call Session Control Function (I-CSCF) nodes and Serving CSCF (S-
CSCF) nodes disposed between the MGCF node and the VCC node. Set forth below are
a number of exemplary implementations of the message flow where a dynamically
allocated IMRN is utilized for effectuating call routing/continuity with respect to a call
originated in the CS domain.

[0028] FIG. 3A depicts a message flow embodiment 300A wherein User-to-User
signaling involving Customized Applications for Mobile Enhanced Logic (CAMEL) is
implemented. Exemplary UE device 302 having the CS domain and IMS domain modes
of functionality is operable to generate a setup message 310 to a visited MSC 304,
wherein the setup message includes applicable call information such as call reference
identity or number, called party number, sub-address information, etc. as well as the
GRUU and/or Instance ID information. A suitable timer mechanism 309 may be initiated

at the UE device in order to monitor a time-to-live variable associated with the call
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reference number. Responsive to the sctup message 310, MSC 304 generates a CAMEL
Application Part (CAP)-compatible message 312, Initial Detection Point (DP) message,
which carries at least a portion of the call information to a network node 308 disposed in
the user’s home IMS network. Upon verifying that the user is allowed to do a VCC call,
the gsmSCF function of the network 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 network
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 as
well as GRUU and/or Instance ID in the User-to-User signaling towards MGCF 306 for
call routing. A SIP Invite message 320 is generated by MGCF 306 that contains the
User-to-User signaling per RFC 3033 towards the network node 308 which then uses the
GRUU and/or Instance ID and optionally utilizes the dynamic for continuing the call to
the called party (not shown). The network node 308 is operable to look up its ongoing
calls to see if the GRUU and/or Instance ID can be found. 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 detail herein. Also, additional ISUP messaging that takes
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 320 at the
network node 308, the timer mechanism may be stopped (block 322) to verify if the
IMRN has timed out. If so, the SIP Invite message may be discarded and the call routing
process may be terminated. If the IMRN has not timed out, the CCCF may set up the call
leg using the original called number and link it with the ongoing session based on the
unique ID-IMRN correlation. Additionally, if no CallerID (CID) was received in the SIP
invite message 320, the network nede 308 may insert the CID with appropriate privacy
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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).

[0030] 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 received from the network node
(e.g., dynamic IMRN). If the timer expires before the same reference number is received
back from the network 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.

[0031] Another variation of message flow embodiment 300B is shown in FIG. 3B. The
message flow embodiment 300B is similar to the embodiment 300A described above,
except that additional messaging is provided between UE device 302 and MSC 304 for
obtaining the unique ID data. A setup message 352 from UE 302 includes various pieces
of call information but without the GRUU/Instance ID information. Responsive to the
setup message 352, a request 354 is generated by MSC 304 towards UE 302 for its
unique ID (e.g., Provide IMEI in 3GPP). In reply, UE 302 provides its unique ID via
message 356 to MSC 304, which then generates a CAP-Initial DP message 358 that
includes the UE device’s unique ID data towards the network node 308. Upon verifying
that the user is allowed to do a VCC call, the gsmSCF function of the network node 308
uses the unique ID data to determine if there is an ongoing call for the received unique
ID. If so, a CAP-Connect message 314 containing a dynamic IMRN is provided by the
network node 308 as before. 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 [AM 318 towards MGCF 306 for call routing. A SIP
Invite message 362 is generated by MGCF 306 towards the network node 308 which then
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uses the dynamic IMRN for continuing the call to the called party (not shown). Also,
various additional intermediate SIM messages and timer mechanisms may take place
similar to the embodiment 300A described above.

[0032] FIG. 4 depicts a message flow embodiment 400 where a SIP Notify procedure is
implemented for messaging. Similar to the CAMEL-based messaging procedure set forth
above, UE device 302 having the CS domain and IMS domain modes of functionality is
operable to generate a setup message to MSC 304, responsive to which a SIP Notify
message 404 may be forwarded directly to the network node 308. As before, the SiP
Notify message 404 includes applicable call information such as call reference number,
called party number, sub-address information, and the unique ID information. 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 SIP Notify
message 404, the network node 308 generates an OK message 406 towards the UE device
302. Thereafter, upon verifying that the user is allowed to do a VCC call, the network
node dynamically allocates a select IMRN based on the received call information 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 network 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 network 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
JAM message 418 with dynamic IMRN is generated by MSC 304 towards MGCF 306 for
effectuating call routing/confinuity. Similar to the messaging in CAMEL-based
implementation, a SIP Invite message 420 is generated by MGCF 306 towards the
network node 308 which utilizes the dynamic IMRN — unique ID mapping for continuing
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 messaging may



E. 164 Nunber (Friend) Contact Header |P address K, Port Y - Behind Hone NAT
| P address K, Port Z - Behind Hone NAT

15

also take place before a bearer path is established between the UE device 302 and the
called party.

[0033] Upon receipt of the dynamically allocated IMRN via SIP Invite 420 at the
network node 308, the timer mechanism may be stopped (block 422) to monitor if the
IMRN is still valid. Thereafter, if the IMRN has not timed out, the CCCF may set up the
call leg for effectuating call continuity as explained hereinabove. Additional processes
such as IMRN release and quarantining, etc. may be effectuated by the network node 308
similar to the processes described above. Appropriate timer mechanisms (blocks 424,
426) may accordingly be implemented at the network 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.

[0034) FIG. 5A depicts a message flow embodiment 500A where Unstructured
Supplementary Service Data (USSD) messaging is implemented. Similar to the
messaging procedures set forth above, 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 network node 308. As before, the USSD messages 504, 506 include
applicable call information such as call reference number, called party number, sub-
address information, unique ID information, and the like. A suifable timer mechanism
502 may be initiated at the UE device in order to monitor a fime-to-live variable
assoctated with the call reference number. Responsive to the USSD message 506, the
network 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 network 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 (block 514), a
setup message 516 that includes dynamic IMRN is provided by the UE device 302 to
MSC 304. In response, an JAM message 518 with dynamic IMRN is generated by MSC
304 towards MGCF 306 for effectuating call routing/continuity. Similar to the
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616. 19 [0036] An exemplary use scenario is set forth below wherein one or more of the

embodiments described above may be advantageously applied. Consider a family that
has been offered VCC service, with user A (father) having UE A and user B (mother)
having UE B. The service has been configured such that each UE has two IMPUs: a

business pumber and a common house number. The following table sets forth the

profiles:

Table I
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forth int efo.llgl\é)(a'n claims. 20 WHAT IS CLAIMED | S: 1. A nethod
oper abl e witPHowing ng‘ﬁﬁpprrent (UE) device in association with an ongoi ng
call in an Internet Protocol (IP) nultinmedia subsystem (I M) network, said
met hod conpri sing: providing call information associated with said
ongoing call in one domain to a network node disposed in said I M5 network,
said call information including a callrg,gfgrence nunber associated with
said ongoing call with a called party; receiving an IP nmultinedia
routi ng nunber and said call reference nunber from said network node;
VCC Application UEA UEB
IMPI Father Mother
Requested-URI Tel URI — Plumber Tel URI — Friend
Asserted ID or CLI IMPU Z ' IMPU Z
From IMPU Z IMPU Z
To E.164 Number (Plumber | E.164 Number (Friend)
IP address K, IP address K,
Contact Header Port Y — Behind Home Port Z — Behind Home
NAT NAT

Now consider that Father moves out the house and needs to continue the call using VCC
into the cellular network to which he subscribes. This VCC request needs to be

correlated to the correct ongoing call session, i.e., UE A’s ongoing call rather than UE



verifying that said call reference nunber received back fromsaid network
node renains valid; and sendi ng a nessage containing said IMRN to

sai d network node for effectuating call continuity with respect to said
ongoi ng call in another domain. 2. The nethod as recited in claim1,
wherein said call information further includes at |east one of an Instance
I dentifier conprising a unique identity (I1D) paraneter associated with said
UE device and said called party's number. 3. The method as recited
in claim2, wherein said unique |ID paranmeter conprises at |east one of a

G obal Iy Routable User Agent (UA) Uniform Resource Identifier (URI) (GRUU),
an International Mobile station Equiprent |dentity (IMEl), an I MEI Software
Version (I MEISV), an Electronic Serial Nunber (ESN), a Mbile
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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 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, sofiware 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 603
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 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.



of a SIP nmessage and a USSD nessage. 6. The nethod as recited in
anyone of clains 1 to 5, wherein said network node conprises one of a CCCF
node and a VCC application. 7. A user equipnment (UE) device operable
in an Internet Protocol (IP) nultimedia subsystem (I MS) network, said HE
devi ce conprising: means for providing call information associ ated
with an ongoing call in one domain to a network node di sposed in said I M
network, said call information including a call reference nunber associ ated
with said ongoing call with a called party; means for receiving a
message containing an I P nultinmedia routing nunber (IMRN) and said cal
reference nunber from said network nodejg means for verifying that
said call reference received fromsaid network node is valjd; and

means for J8¢RR] Adiceprmesssan 602 antvarlie Ayesancawithinthes dexicy SHRVHiETR SHEIWES f or
ef f ect uati g, 5ol uEaNbip WO)6id] SRIPEH 628, WpthyOBHOIRGERAfAd 3aL Ner
speaker 626, microphone 628, random access memory (RAM) 630, a short-range
communications subsystem 632, and any other device subsystems, 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-
A related data.

[0039] Operating system soﬁware 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 408 is provided for effectuating call reference ID generation, validation,
verification, and correlation with IMRNS, etc. as set forth hereinabove.

[0040] 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 changes and modifications
could be made therein without departing from the scope of the present disclosure as set

forth in the following claims.



8. The UE device as recited in claim7, wherein said call information
further includes at |east one of an Instance ldentifier conprisi ng a uni que
identity (1D) paraneter associated with said UE device and said called
party's nunber. 9. The UE device as recited in claim8, wherein said
uni que |1 D paraneter conprises at |east one of a 3 obally Routable User
Agent (UA) Uniform Resource ldentifier (URI) (GRUU), an International

Mobi | e station Equi pnent ldentity (IM&), an | MEl Software Version
(I'VEI'SV), an Electronic Serial Number (ESN), a Mbile 22 Identification
Number (M N), WHARILQOLAUEEDAger - 2 address associated with said UE devi-ce.
10. The UE device as recited in claim7, wherein said call information is
provi ded to said network node via one of a User-to-User signaling nessage,

a Session Initjation nl%mfd%eéab(e%lfﬁ 2 S SAEBmMe AW Heldos il 46didtRA with
Suppl ementary Service Data (US SD) nessaq 11. The UE device as

reci ted ian egpingecadif incndnipgney Prejoged (IRatey #mgdig subsyaieradiViSA Inepvarky Bidat ed
| MRN i s rl%gt% X@&nﬁ’ﬁ'gfg@' d UE device via one of a SIP nessage and a USSD
nmessage.

providing call information associated with said ongoing call in one domain to a

network node disposed in said IMS network, said call information including a call
reference number associated with said ongoing call with a called party;

receiving an IP multimedia routing number and said call reference number from
said network node;

verifying that said call reference number received back from said network node
remains valid; and

sending a message containing said IMRN to said network node for effectuating

call continuity with respect to said ongoing call in another domain.

2. The method as recited in claim 1, wherein said call information further
includes at least one of an Instance Identifier comprising a unique identity (ID) parameter

associated with said UE device and said called party's number.

3. The method as recited in claim 2, wherein said unique ID parameter
comprises at least one of a Globally Routable User Agent (UA) Uniform Resource
Identifier (URI) (GRUU), an International Mobile station Equipment Identity (IMEI), an
IMEI Software Version (IMEISV), an Electronic Serial Number (ESN), a Mobile
Identification Nﬁmber (MIN}), and a unique Layer-2 address associated with said UE

device.

4, The method as recited in claim 1, wherein said call information is

provided to said network node via one of a User-to-User signaling message, a Session



12. A network node operable within an Internet Protocol (IP) nultinedia

subsystem (I M5) network, conprising: _ neans for allocating an IP

mul ti media routing nunmber (IMRN) that is mapped to at |east a portion of
call information received froma user equipnent (UE) device with respect to
an ongoing call originated by said HE device in one donain; neans for
providing said IMRN to said UE device; and nmeans for verifying that
said I MRN renains valid when said IMN is returned to said network node for
effectuating a call continuity process with respect to said ongoing call in

anot her d@f&itidn Protocol (SIB) mEbaganeimbak Urodactas:dr Siplentkniary Scavice Tta wher ei n
said IMRN is provided to said UE device using one of a Session Initiation
Prot ocol (USSP) m&ssag8ge and an Unstructured Suppl ementary Service Data

- (USSD) nessage. 14. The network node as recited in claim212, further
i ncluding means for receiving said call information including a unique ID
par anet er vi a Bne dfheanathest antegitad inzbrimplywherain sid IVBN isupsaiedpihaiiced -

Logi c (CA i | R P) message, .a USSD nessage, and a
mechani s rﬁl\%?#%ﬁ%gﬁgg%ﬂ %%@%B&%
6. The method as recited in anyone of claims 1 to 5, wherein said network

node comprises one of a CCCF node and a VCC application,

7. A user equipment (UE) device operable in an Internet Protocol (IP)
multimedia subsystem (IMS) network, said UE device comprising:

means for providing call information associated with an ongoing call in one
domain to a network node disposed in said IMS network, said call information including
a call reference number associated with said ongoing call with a called party;

means for receiving a message containing an IP multimedia routing number
(IMRN) and said call reference number from said network node;

means for verifying that said call reference received from said network node is
valid; and

means for sending a message containing said IMRN to said network node for

effectuating call continuity with respect to said ongoing call in another domain.

8. The UE device as recited in claim 7, wherein said call information further
includes at least one of an Instance Identifier comprising a unique identity (ID) parameter

associated with said UE device and said called party's number.

9. The UE device as recited in clai_m 8, wherein said unique ID parameter
comprises at least one of a Globally Routable User Agent (UA) Uniform Résource
Identifier (URI) (GRUU), an International Mobile station Equipment Identity (IMEI), an
IMEI Software Version (IMEISV), an Electronic Serial Number (ESN), a Mobile



15. The network node as recited in anyone of claims 12 to 14, further
I ncl udi ng means for quarantining said I MRN upon releasing it to a pool of

| MRNs f or
(UE) devi
(I1P) mult

user equi

future use. 16. A nethod operable with a user equi pnent

ce in association with an ongoing call in an Internet Protocol

| medi a subsystem (I M5) network, said nethod being substantially as
descri bed herein with reference to the acconpanyi ng draw ngs. 17. A

pnment (UE) device operable i?2an Internet Protocol (IP) multinedia
subsystem (1 M5) network, said UE device being substantially as described

her ei n Wi Idaniiffacioe MNuenteo (M), amdoapaigye Agyerhaildrgs. associated with. sadd hEt wor k

node oper
net wor k,

g%le within an Internet Protocol (IP) nultimedia subsystem (

reference to the acconpanyi ng draw ngs.

10. The UE device as recited in claim 7, wherein said call information is
provided to said network node via one of a User-to-User signaling message, a Session
Initiation Protocol (SIP) message, and an Unstructured Supplementary Service Data

(USSD) message.

11.  The UE device as recited in anyone of claims 7 to 10, wherein said
dynamically allocated IMRN is received by said UE device via one of a SIP message and

a USSD message.

12. A network node operable within an Internet Protocol (IP) multimedia
subsystem (IMS) network, comprising:

means for allocating an IP multimedia routing number (IMRN) that is mapped to
at least a portion of call information received from a user equipment (UE) device with
respect to an ongoing call originated by said UE device in one domain;

means for providing said IMRN to said UE device; and

means for verifying that said IMRN remains valid when said IMRN is refurned to
said network node for effectuating a call continuity process with respect to said ongoing

call in another domain.

13.  The network node as recited in claim 12, wherein said IMRN is provided
to said UE device using one of a Session Initiation Protocol (SIP) message and an

Unstructured Supplementary Service Data (USSD) message.

14.  The network node as recited in claim 12, further including means for

receiving said call information including a unique ID parameter via one of a Customized

| MB)

1% net wor k node being substantially as described herein with
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Applications for Mobile Enhanced Logic (CAMEL) Application Part (CAP) message, a
USSD message, and a mechanism compliant with RFC 3033,

15.  The network node as recited in anyone of claims 12 to 14, further
including means for quarantining said IMRN upon releasing it to a pool of IMRNs for

future use.

16. A method operable with a user equipment (UE) device in association with
an ongoing call in an Internet Protocol (IP) multimedia subsystem (IMS) network, said
method being substantially as described herein with reference to the accompanying

drawings.

17. A user equipment (UE) device operable in an Internet Protocol (IP}
multimedia subsystem (IMS) network, said UE device being substantially as described

herein with reference to the accompanying drawings.

18. A network node operable within an Internet Protocol (IP) multimedia
subsystem (IMS) network, said network node being substantially as described herein with

reference to the accompanying drawings.



