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The present patent disclosure generally relates to call routing in

EA

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
20  multimedia subsystem (IMS) network, wherein a CS-originated IP call {e.g. based on
the Session Initiation Protocol or SIP) is to be routed using the IMS network

infrastructure.

BACKGROUND

25 Today’s advanced communication devices are capable of seamlessly 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 as the IP multimedia
30 subsystem (IMS) which allows a communication device (referred to as user
equipment or UE) to initiate calls to both IP-only subscribers and conventional

circuit-switched telephony subscribers using either of the domains. There may arise a



a voice call to a called party using the circuit-sw tched network domain
only because either no packet-switched network is available or the
avai |l abl e networks in the packet- swi tched donmain do not support the

Voi ce-over-1P (VolP) service. In such a 5 situation, if the called party
happens to be an IP-only subscriber and is identified with a Uniform
Resource Indicator (URI), the originating UE may not be able to make the
| P-based call since the UE device can effectuate only E. 164 nunber-based
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Ind1cator (URI) or Tel URI of the called party is sent from the UE device to an

application server (AS) node in the IMS network. At the AS node, a pool of E.164

numbers are maintained as IP multimedia routing numbers (IMRNs) which are

utilized for mapping to or otherwise associating with called party URIs. The AS node

20 dynamically allocates a select E.164 number with respect to the called party’s URI

received from the UE device, and returns it to the UE device in a SIP 380 (Alternative

Service) Response message. Subsequently, the dynamically-allocated E.164 number

is sent from the UE device in a call setup message for identification of the URI and

other suitable call information at the AS node. Thus, the dynamically-allocated E.164

25 number is 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 number associated

with the call remains valid (e.g. it has not timed out) or the dynamically-allocated

30 IMRN remains valid (e.g. it has not timed out). Optionally, the released IMRN may

be quarantined for a period of time.



A nore conpl ete understandi ng of the enbodi nents of the present patent

di scl osure may be had by reference to the follow ng Detail ed Description
when taken in conjunction with the acconpanyi ng drawi ngs wherein: 5 FIG 1
depicts a network environnent including circuit-swtched network
infrastructure and I M nultinedi a subsysten1£INB) infrastructure wherein an
enbodi nent of the present patent disclosure’may be practiced; FIG 2
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DETAILED DESCRIPTION OF THE EMBODIMENTS

Methods and apparatus for originating a Session Initiation Protocol (SIP) call

from a user equipment (UE) device in a network environment including a circuit-

20 switched (CS) network and an IP multimedia subsystem (IMS) network to a called
party are described herein. When the SIP call is originated from the UE device in the

CS network domain, a SIP Invite message which includes a SIP Uniform Resource
Indicator (URI) or Tel URI of the called party is sent from the UE device to an
application server (AS) node in the IMS network. At the AS node, a pool of E.164

25  numbers are maintained as IP multimedia routing numbers (IMRNs) which are
utilized for mapping to or otherwise associating with called party URIs. The AS node
dynamically allocates a select E.164 number with respect to the called party’s URI
received from the UE device, and returns it to the UE device in a SIP 380 (Alternative
Service) Response message. Subsequently, the dynamically-allocated E.164 number

30 is sent from the UE device in a call setup message for identification of the URI and

other suitable call information at the AS node. Thus, the dynamically-allocated E.164



the SIP URI - | MRN mappi ng, whereupon it may be rel eased back to the pool
of IMRNs for future use. Appropriate tiners may be provided at the device
and AS node endpoints so that it can be verified whether a call reference
nunber associated 5 with the call remains valid (e.g. it has not tinmed out)
or the dynamcally-allocated IMN remains valid (e.g. it has not tined
out). Optionally, the released | MRN may be4quaranti ned for a period of
time. A systemand nethod of the present patent disclosure will now be
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domain. As depicted, the  network environpent 100 includes an access space
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of UE devi Ce%éﬂﬁ%f&ktih@ﬂ%%ﬁ;eﬁ@%b?"tinﬁpr purposes of the present disclosure,
a UE device nay be any tethered or untethered conmunications device, and

may i nclude any pehsystahn adnpethed of ehagpresas lphteps dis2slapyidipsyw paldetwopsd or
handhel d conput,i ng. devi ces) . equi pped wit,h a suitabl.e wrel ess nodemor a
mobi | e commn‘f@af%srﬁgceuﬁw%!&"?e%%p@fé|qf{hoa\f f%ﬁﬂ@%ﬂlwn@a&aﬁ&ﬁfaﬁ Bye and
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et cetera), or any enhanced PDA device or integrated information appliance

capabl e of &g drayiiegsdoriadicate lieer werrespooding, pacter wherainethd avrowscd esents

nmessagi ng, ¢ rin - scheduli ng, i nformation nagenment nd the
i ke. Pref er%%?&g?tnﬁggfﬁﬂge%r?gg Pos SC%%{pagF 5E &Bgr g(f itﬂtg r%”ll’?ﬁf’t ?'ﬁaén%des
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packet -sw tched (PS) caonmunications, and can transition fromone node_ of
comuni cat i ofFCEIHGOAR PisERN prtcab HiFaleserstmn Be wrackeer fargeyting a SIP call

contni . SBTAS.EREESS, SR04 M BRACPTBNL e BBt A RATL TR .o
br Oadbana acoeygrk environment 100 includes an access space 164 comprised of a number of 1
access technologies available to a plurality of UE devices 102-1 through 102-N. For
purposes of the present disclosure, a UE device may be any tethered or untethered
communications device, and may include any personal computer (e.g. desktops,
20 laptops, palmtops, or handheld computing devices) equipped with a suitable wireless
modem or a mobile communications device (e.g. cellular phones or data-enabled
handheld devices capable of receiving and sending messages, web browsing, et
cetera), or any enhanced PDA device or integrated information appliance capable of
email, video mail, Internet access, corporate data access, messaging, calendaring and
25  scheduling, information management, and the like. Preferably, the UE device is
capable of operating in multiple modes in that it can engage in both circuit-switched
(CS) as well as packet-switched (PS) communications, and can transition from one
mode of communications to another mode of communications without loss of
continuity.
30 The access space 104 may be comprised of both CS and PS networks, which

may involve wireless technologies, wireline technologies, broadband access



technol ogi es, etc. For exanple, reference nuneral 106 refers to wireless
technol ogies such as d obal System for Mobile Comuni cations (GSM
networ ks and Code Division Miultiple Access (CDVA) networks, although it is
envi saged that the teachings hereof may be extended to any 3d CGeneration
Partnership Project (3GPP) 5 conpliant cellular network (e.g. 3GPP or
3GPP2) as well. Reference nuneral 108 ref ets to broadband access networ ks
including wireless |ocal area networks or W.ANs, W-MAX networks as wel |l
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networks (i.dctestdesupadpad aceessc apaors arclytiogiwirelgssmincel michi acerks ss.

| M5 defi nes "zaRp! Hcal "ok be .t € t
delivers ser \(7? (L:JeAggé u%@g‘&%ggrng%ds&gg T g‘fe“vgf Cfg;?%d;ﬁtei’%’%g%t%uﬁfg??{/ ?@%C)C?ble
Push- To- Tal k bi&bund, kS Shsotaxamipiédd Se pwit o€ she( 40CSp sphce 104MS theramagasonal

applications hy  defjni common trol conmponents that each application 20
server (AS) i‘%l}lf?héla&):sﬁg\gl%{résmlér?clgag. _subscriber profiles, IMs mobility,
network jgccess, auf IFeRLItBRIdiPNbsSREM (RS RES B ALIARL 1190 is SHBI tDhANHious

billing, inter-operator functions, and interoperation with the |egacy
phone net wor kccdss netvooksaeboribraber stindddingany Wiebasad nethBricss Alelsiwadidkrioyvig, he

3GPP st andar 1;,ch-mai nl sses. GSM networ ks, anot.her group,
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net wor ks, and since MMD and IM5 are roughly equivalent, the term"| M5 may

be used in t K igtensnart peth drercriraicond SaP dgsed egnaling dlaffic t Bipadly, IMShbe h
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continuity (VCC), Push-To-Talk (PTT), IMS Centralized Services (ICS) etc. IMS
manages applications by defining common control components that each application
20  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.
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
25 defining a closely analogous architecture referred to as Multimedia Domain (MMD).
MMD is essentially 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.
Continuing to refer to FIG. 1, reference numerals 114-1 to 114-N refer to a

30 plurality of AS nodes operable to support various services, e.g. VCC, PTT, ICS etc. as

alluded to hereinabove. Furthermore, in order to effectuate call control of a SIP call



6 using CS as the voice bearer, one of the AS nodes, e.g. AS 114-(N1),
may be provided for inplenenting functionality referred to as I M
Centralised Services Control Function (ICCF). ICCF is operable as an I M5
application server elenment that resides in the home I M5 network and tracks
all call sessions and related nobile 5 Voice-over-IP (VolP) bearer traffic,
bet ween CS and | M8 donmi ns. Additional det&ils regarding the functionality
of AS 114-(N-1) nmay be found in the pending U S. patent application

titled "SYSTEM AND MANAG CAl | NG
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continuity control function (CCCF) 116, network domain section (NeDS) 118,
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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.

20 In accordance with the teachings of the present patent disclosure, AS 114-N is
preferably provided with appropriate logic/structure/software/firmware module(s),
such as call continuity control function (CCCF) 116, network domain section (NeDS)

118, and gsm service capability feature (gsm SCF) 120 for performing the following:
maintaining a pool of E.164 numbers that are operable as IMRNs which terminate on

25  the AS node, wherein a select E.164 number may be mapped to the received
information in the SIP Invite message, including but not limited to, a called party’s
SIP URI or Tel URI, P-Preferred Identity, Privacy Indication, and Network Access
Info header; dynamically allocating the select E.164 number to a received called
party’s URI (e.g. SIP URI or Tel URI) and other received information and providing

30  the select E.164 number to the originating UE device via a SIP 380 (Alternative

Service) Response message; verifying that the select E.164 number has not timed out



Servi ce) Response nessage; verifying that the select E 164 nunber has not
timed out 7 when that select E. 164 nunber is returned (via conventional CS
call setup) to AS 114- N for effectuating a SIP call session with respect
to the called party; and optionally, quarantining the select E. 164 nunber
for a period of time upon releasing it back to the pool for future use. 5
Note that E. 164 is indicative of the International Tel econmunications Union
(I TU) tel ephone nunbering plan, which specifies how and by whomt el ephone
nunbers are aSﬁi gned. Thﬁ f or mat and not%ﬁlpn of E, 164 teliphone nunbers is
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Preferably, the ori ?I nati'ng party either enters the URI via a suitable

interface (&ogfl Yromr difétrenst minber frangesa Rurther,sapprapiata titiee mégehamrismsg
Shser nands et AR AR TR & P R P P P g
par anet er s suralh:l @8 g! ivgyehdeswtithes boy, teatds, Rel ad2@bed 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
20 provisioning of IMRNs that could be used for effectuating SIP calls by the UE device
operating in the CS domain.

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 identified by a URI (e.g. a SIP URI or

25 Tel URI). The SIP call is initiated by the end user of the UE device, or the originating
party. Preferably, the originating party either enters the URI via a suitable interface
(e.g. MMI) or selects it from a list stored in the UE. As is well known, a typical SIP
address may take on the form of sip: <username>@<hostname>, which may include
additional syntax elements and parameters such as those described in, e.g. RFC 3261

30 entitled: SIP: Session Initiation Protocol and Internet Draft entitled Obtaining and



30 entitled: SIP: Session Initiation Protocol and Internet Draft entitled
obtaining and 8 Using dobally Routable User Agent (UA) URIs (GRUU) in the
Session Initiation Protocol (SIP) (draft-ietf-sip-gruu-06) (Expires: April
23, 2006). Note that a "Tel URI"™ is presently defined in Request For
Comments (RFC) 3966 (Decenber 2004). Sone exanples of Tel URIs are as
follows: (1) tel:+1-201- 5 555-0123: This | points to a phone nunber in
the United States. The hyphens are included to nmake the nunmber nore hunan

readabl e; the t ou area co i.ber punber, . (2
tel:7042; phongﬂc %g?@exﬁﬁ@?’%ygﬁeﬁgwg ﬁﬁl) %&C@%@@ ”b%l o‘g%ﬂ”oﬁh%f{%’%%ﬁnber
valid wi thin Pheoorsiextdraexanyi egrﬁ@m%) (Eapite: ?Aprti% 860%). 1234,

phone- cont ext =+1-914-555: The URI describes a | ocal phone nunber that is
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called party'.s S|P URI or B- URI paranmeter (if avail able
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privacy indicator, network access in etc e calling party
sends a B- URI2 {dvat pbgm)mluwsr amlid Adxﬂhles&leocfonmmmedax@pm)més awéI(IS) del:&8%aque

e orra) Do A B S Lo s DIRY IR0 4R BEL h dBta g Nygherspat is

conpri si ng AGRIid Raew e paiidueRbhdRaréfet er s, they will also be provided in
the call information. RtIITEI‘ may be initiated on the UE device that is

used for nonitorirf Block @83t quoup(_m@qe@mfoflfqrm@u@lam}aﬁzmg o ﬁww’ncalhéwhlpb
transmtted f t Vi r ve
rans ?% g; ?c? ﬁ@}é%% lle?eqlr?gﬁoda% c%ﬁ g%)mgﬁﬁrg 11%3 ?lﬁq (‘f%l ﬁformatlan ti e

parti cul ar, | 'enent ito

since a part ingay arcludahhfd’rﬁlfaﬁbﬁlﬁﬂﬁl Ay abedl ictergdtenah b @@@bzétecﬂ waﬂd&d: &1, the
| M5 networ k no@?fIa At the I M5 network _node, an I MRN sel ected fromthe Egol

of I MRNs is “BysthprEys| $Fasddc Oé»t e RrYRDs ddpase nRasamefer €41 availaheh €Ak
e 5o Sl RO A U el S ByOP O DL
enbodi nent s, cttllhegl PARY’ s’r‘e@le@RI (or the A-URI), Opaque parameter, privacy indicator,
network access info header etc. 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
20 own URI comprising AOR, Opaque and GRID parameters, they will also be provided
in the call information.

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

25 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 associated with respect to the call reference number, wherein
the IMRN is mapped to the at least a portion of the call information, e.g. the received
called party’s SIP URI (block 204). In some embodiments, the IMRN may be

30 mapped to all the received SIP call information. Also, a timer may be started at the



30 mapped to all the received SIP call information. Also, a tinmer may be
started at the 9 network node for nonitoring a tine-to-live variable
associated with the dynam cally- allocated | MRN. Thereafter, the
dynami cal l y-all ocated IMRN is provided to the UE device via a SIP 380
(Al'ternative Service) Response nessage. Upon receipt of the SIP 380 5
(Alternative Service) Response nessage whi ch i ncl udes the

dynam cal l y-all ocated | MRN at the UE device, the elapsed tine associ at ed

with the call ref e. nunber .is .nonjtored tpo ensure is not,stale
(bl ock 15065 GO R ToR P Trind e ATBqor e A B R et el the VBN o o

if the tinme elirpRsed i sadNnsfies a select condition, e.g. wthin a
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original l'y rd&&RN&ghaldE qeglcwbﬁélapﬁf@ t{Re agpppatadosith (hewsll spfcrese BUMPRIRR) |
utilized by gﬁ Snifoved @&shY Jhgtf %%@vg{a}é‘@zécﬁl%%g Pﬁ@ﬁ?ﬂa%ﬂcé{w Ridchgd vaﬁ]ﬁed

party by producing and sending a sage I'nserting
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time before it is réused or beconmes avai uture use (bl ock 212).
Based on t he réloregdp ﬁi@e Afhredle sgke il terninates gereatt Ummlrea?pm(ﬁdhtaﬂMRﬂ\hattthMen
the call infgfmtio cal |l ed
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appropri ate Itk 20).t NEhAQAREIMC Y cd Detyealkep amp%@mél timt (ARPeny Beher
received call information to an E. 164-based I MRN, which is transm tted

back to the @Elt@i%@l%@ nlﬁﬁim?tl@@r@f&lm“m@eqeh@dlM\Ilwm%}ﬁpﬁﬁéocﬁlﬁl dynagfiedlbnce
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(1.e. between I{IhePrle?tlcylflnqglcato;tﬁ -party URI, Opaque parameter, etc., in the SIP Invite
message and causing it to be sent to the called party). In one implementation, the
dynamic IMRN may optionally be returned back to the pool of IMRNs, wherein it

20 may be quarantined for a certain period of time before it is reused or becomes
available for future use (block 212).

Based on the foregoing, those skilled in the art will appreciate that when the
call information, i.e. called party’s SIP URI or Tel URI, call reference number, etc. is
sent by the UE device to the serving AS node, appropriate logic at the AS node may

25  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
reference number, the UE sets up a call using the IMRN that terminates on the AS
nede. The IMRN is then interrogated against the record to retrieve the called party’s
URLI for establishing a SIP session with the called party (i.c. between the calling party

30 (UE device) identified by the A-party address and the called party identified by the B-

party address).



30 (UE device) identified by the A-party address and the called party
identified by the B- party address). 10 It should be further recogni zed by
those skilled in the art that the nessage fl ow between the UE devi ce and
the hone I M5 network's AS node may be nedi ated through a nunber of other
appropriate network infrastructure elenents, and nmay be inplenmented in a
nunber of ways dependi ng on the device capaﬁ?lities as well as the 5
network features and protocols being used. Typically, the nessage fl ow may

be nediated via ngtwork.el.enents such,as ,a bi.l e. sw tchi ng center (NSC)
and A medi o gat evby U PR SRR e RbRo: Raetr SR lREin M bR BRI T e
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etc. As describe ve,, the originatin rty either, enters the URL (or
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nmessage 312 may further include an indicator in an indicator field that
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called party’s SIP URI, additional URI information, and the like, e.g. A-party AOR in
the P_Preferred Identity, Privacy Indicator Opaque parameter, GRID parameter, etc.
As described above, the originating party either enters the URI (or SIP address) or Tel
URI via a suitable interface (e.g. MMI) or selects it from a list stored in the UE to
20 initiate the call.

The SIP Invite message 312 may further include an indicator in an indicator
field that indicates whether the message is for a circuit-switched (CS) mobile-
originated (MO) call (i.e. whether UE device 302 intends to make this call via CS
domain). For example, a new Network-Access-Info value such as “GERAN-CS” may

25 be utilized. Alternatively, a new feature tag or new URI parameter may be provided
in the SIP Invite message. Note, however, that an indication may be assumed merely
from the inclusion of the SIP URI or Tel URI of the called party (“B-party”) in the
SIP Invite message. In one preferred embodiment, the TARGET address in the SIP
Invite message is populated with the SIP URI or Tel URI of the called party or B-

30 party. In this case, a SIP URI field of the SIP Invite message is populated with a
public service identifier (PSI) of the AS node. A cause value in the SIP Invite



Invite nmessage is populated with the SIP URI or Tel URI of the called party
or B 30 party. In this case, a SIP URI field of the SIP Invite nessage is
popul ated with a public service identifier (PSI) of the AS node. A cause
value in the SIP Invite 11 nessage will be set appropriately to indicate
that a radio bearer channel for the session is to be established over the
CS domain. A suitable tinmer nechani sm 310 nﬁ& be initiated at the UE device
in order to nonitor a tine-to-live variable associated with the cal

reference nunber. 1t .should be 5. reciate hat this tiner. ma e

brovi ded i n- adareebiRoShstarranistl st il bopdinbrui POl s
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body of the Invite may be used to "20 correlate the cal A suitable timer
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Response nessage 25 316, UE device 302 initiates a_call setup nessage 320

that incl ude§*ERBlcdiivaliE AS M) dpranicgingliogates eespish SYRNvBeppeltog@asalit es
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Indicator Opaque parameter, GRID parameter, etc.) and returns it back to UE device
302 via SIP 380 message 316. Again, the dynamically-allocated IMRN may be
referred to as an IMS Centralised Service Routing Number or “ICSRN.” The dialog
information contained in the Invite Header or in the body of the Invite may be used to
20 correlate the call.
A suitable timer mechanism may be started (block 314) at the AS 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 SIP 380 Response message
25 316, UE device 302 initiates a call setup message 320 that includes the dynamic
IMRN (or ICSRN). In response, MSC 304 generates an Initial Address Message
(IAM) 322 towards MGCF 306. A SIP Invite message 324 that contains the IMRN is
generated by MGCF 306 towards the AS node 308, which then uses the IMRN
mapping for establishing the SIP session or call to the called party (not shown). It is

30 recognized that various intermediate SIP messages and resource allocation/reservation

negotiations may take place between MGCF 306 and the called party subsequent to



generated by MSCF 306 towards the AS node 308, which then uses the I MRN
mappi ng for establishing the SIP session or call to the called party (not
shown). It is 30 recogni zed that various internediate SIP nessages and
resource allocation/reservation negotiations nmay take place between MSCF
306 and the called party subsequent to 12 SIP Invite 324, which are not
described in particular detail herein. Al so!? additional | SUP nmessagi ng
that may take place before a bearer path is established between the UE

devi ce 302 andthe.called rty undersiopd by .those skilled in the,art is
ot shoun_ her W5itE SesoRnBRGY ot SFoRhel iy R A8 fortih hrsta: albo AdoTd 31 p
I nvite 324 atisUremdSagihedBat38y tdkBelddeBRo@BChAR SR eshBlistaPRededbineck
326) to verify if the IMRN has tined out. If timed-out, the SIP Invite

nessage may beEdicxicapdedndiie called paty undsstporyby those dgdedviythp erttienetishawad.
If the | VRN .not tinmed out, the AS node 308 may establish the SIP
session based on'the I MRN correlation. After using the IMRN for 10

correlation, it maypherecabuongd dyparhivell ) VRIC4QDIMRWEE ST Irdvi@Uaran tianas
timer may be star%ﬁg g,bl ock 328) such that the IMRN is prohibited from
further use UWSERPY8HEe ligisameshaman maydie steppsd dblpel 3238 te veralpd thoMBN has ne
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side may al so use o ensure that t erence nunber has no
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reattenpt the call proceSs a gredet erm ned nunber of tines (e.g. five

attenpts), afstasiedwibiadk 338)noichebpotise IMRN beenohikitei fod) furtier cek| ungil dbedur e

may be 20 de . .failed, .In other word i, f e UE device receives
a reference %u%n%gbgeFﬁéﬁsisg)pﬁggﬁ%?fgae?e g‘qu(ﬁl,mfi @1(??%3}3@2 di scarded and the
cal | procedure mayadysited BungeeiduslyHhetindB QRS o8 tHREyaeidd auy dkageam

300B for a nobile-originated SIP call by enploying a SIP Invite nessage
with a SIP-URed tp enserepibaiuibs callmefergnes abmberchastngt finpest @t fedi asipgribeésman a

hore L8 SRt SNETPALL o IRt 108y 88 0L AL 1958 0,
SI P I nvite nmbsbagaidbfectivadiosn thE€Sefw@kZodeh@rei dyrafrdc SIMRNNVIIT ehe 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
20 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.
FIG. 3B depicts a message flow diagram 300B for a mobile-originated SIP
call by employing a SIP Invite message with a SIP-URI in the Request-URI wherein
certain intermediary nodes in a home network 350 are exemplified. Similar to the
25 flow diagram embodiment 300A described above, UE device 302 is operable to
generate a SIP Invite message 356 towards I-CSCF 352, wherein the SIP Invite
message includes a SIP-URI of the called party contained in the TARGET field. This
Invite message is propagated to AS node 308 either directly as SIP Invite 362 or via
S-CSCF 354 by way of SIP Invite messages 358 and 360. As described previously,
30 SIP 380 (Alternative Service) Response message 364 having the ICSRN is generated
by AS node 308 towards S-CSCF 354, which is then propagated to UE device 302 via



message i ncludes a SIP-URI of the called party contained in the TARGET
field. This Invite nessage is propagated to AS node 308 either directly as
SIP Invite 362 or via S-CSCF 354 by way of SIP Invite nessages 358 and
360. As described previously, 30 SIP 380 (Alternative Service) Response
nmessage 364 having the ICSRN is generated by AS node 308 towards S-CSCF
354, which is then propagated to UE device 2 via 13 SIP response 366. A
call setup nmessage 368 having the ICSRN is provided to MSC 304, which
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M cator 1ol d t oo el e Tattati Of e rreGabfeRturly g acll, Shen
circuit-sw t ciReUE(deS)cerdeliclsether it et ©dntdM)CS 8ill ofibin8tionhefAg Hrdduceand ce

302 intends to nmake this call via the CS domain). For exanple, a new
Net wor k- Acce$&d p¥ld {mylitgemssrage 4@ anGRRARI dist den i@ itermipge at the IMS

Al ternatiyel %ent?ali@@cyvsgr@ﬁ{a%qﬁ%qg 1135 ca%eme%k%eggﬁr%ﬁ%{q? ;?\r;ﬂfk\’SI?eInQirtég)x\Hegs%g? n

the SIP I'nvite nessage. irst case, I't'e” message cont ai ns

t he CRUU of thpouEt&ublithaht B panbeddtisofsIP TR & 28 PRBfwdriad Jabksd salsebft o

the calling ltiiengﬁ’i Pn%ri]tteirglgssggae_ }s) se?stcs) Oigcizli%;t(ea(%hgg '[E’IQ ctalqenelégse Eo (l:)){: set up over CS.
Alternatively, the R-URI may be populated with the B-party address, and may further
include an indicator in an indicator field that indicates whether the message is for a

20 circuit-switched (CS) mobile-originated (MO) call (i.e. whether UE device 302
intends to make this call via the CS domain). For example, a new Network-Access-
Info value such as “GERAN-CS” may be utilized. Alternatively, a new feature tag or
new URI parameter may be provided in the SIP Invite message. In the first case, the
SIP Invite message contains the GRUU of the UE/Public ID combination. The P-

25 Preferred-ID is set to the calling lne identity (CLI) associated with the user or
subscriber of the UE device for identification in the CS network. The B-Party Public
user address (Tel URI, SIP URID) is set in SIP URI Target parameter, and the cause
value indicates CS bearer required = YYY.

Note that when the Target parameter is used to carry the B party address, the

30 SIP R-URI may be one of many that has been provisioned in the UE device to

indicate the ICCF. If so, the UE device could choose one of these at random, the URI



subscri ber of the UE device for identification in the CS network. The
B-Party Public wuser address (Tel URI, SIP URI) is set in SIP URl Target
paranmeter, and the cause value indicates CS bearer required = YYY. Note
that when the Target paraneter is used to carry the B party address, the
30 SIP RRURI may be one of many that has been provi sioned in the UE device
to indicate the ICCF | f so, the UE device'®coul d choose one of these at
random the UR coul d have sonme indice that identifies a priority

order. An exa rov b | NVI TE. SI

i cenet wor knodcg})& aH‘BIS Mg thggltdgp%‘fs-asﬁ’rﬁ’ §1§5551002%ﬂ,0exarrpl e.com

user =phone;\ CaUS&nW\fnﬁblﬂ&o@meﬁ"oE’rﬁf erred ldentity: <tel: +1-555-1001>
P- Access- Net wor k- I nfo: 3GPP- GERAN; 10 Privacy: none FromAlice

<si p: +15551001@xanpl e. com wuser =phone>; tag= 9fxced765| Supported: gruu To:

si p: +15555551002 3x842276298220188511
Cqu T TE BRI O UEELFRRED ?déég%% |ce%§ 0.2.1>

; +si p. i nst'ance=" < rn: uui d |1 dO a765- 20 O0aCc9l e6bf 6>
Cont ent - Type: - AT Cat odjlé%;%%}ﬁﬁ@% ?gféﬁ@%e “BBiySPERERIGo0s here* | f
the RUR is set to the 939 {Avite shall contain the GRUU of the

25 UE/ Public | D conbi sk~ Ir‘ﬁ%“PlPYeféF?ed tbsharlYBé>set to the calling
line identity tHatAGHRS U twRinksIeEobe3kABWAERSNin the CS network. The

Net wor k- A8cess- | MpLvacy: none
From:Alice

<sip:+15551C01Gexample.com;user=phone>;tag=9fxced76sl
Supported: gruu
To: sip:+15555551002@8example.com;user=phone
15 Call-ID: c3x842276298220188511
CSeqg: 1 INVITE
Max-Forwards: 70
Contact: <sip:alice@l192.0.2.1>
;tsip.instance="<urn:uuid: f8ld4fae~7dec-11d0~a765~
200 00alc9lecbfox>"
Content-Type: application/sdp
Content-Length: *Body length goes here*

If the R-URI is set to the B-party, the invite shall contain the GRUU of the

25 UE/Public ID combination. The P-Preferred-ID shall be set to the calling line identity

that the user wants to be known as in the CS network. The Network-Access-Info

header shall be set to a value to indicate that the call is SIP controlled, but the radio

bearer goes over the CS domain, in this example the setting is 3GPP-GERAN-CS,
another example could be 3GPP-UTRAN-CS.

30 An example is provided below:
INVITE sip:
sip:+15555551002%40example. com; user=phone; \
SIiP/2.0
35 P-Preferred-Identity: <tel: +1-555-1001>

P~Access-Network-Info: 3GPP-GERAN-CS;
Privacy: none
From:Alice
<sip:+15551001Cexanmple.com;user=phone>;tag=9%fxced76sl
40 Supported: gruu



header shall

i s 3GPP- CERAN- CS,

be set to a value to indicate that the call is SIP controll ed,
but the radio bearer goes over the CS domain, in this exanple the setting

anot her exanpl e could be 3GPP-UTRAN-CS. 30 An exanple is

provi ded bel ow. I NVITE sip: sip:+15555551002%10exanpl e. com user =phone;\
SIP/2.0 35 P-Preferred-ldentity: <tel: +1-555-1001>
P- Access- Networ k-1 nfo: 3GPP- GERAN-CS;  Privacy: none From Alice

<si p: +15551001@xanp| e com user =phone>; t ag=9f xced765I

15 To: sip:+155 % % ser= Qog% us Q
c3x84227629822018 922% ﬁ Egé s ‘?6 “5T 85t act :
<sip:alice@92. 0 Fg) ?ﬂ 3& |"L d: f 8| d4f ae- 7dec- 11 d0- a765-

O0aCc9l e6bf 6>"

goes here*

SIP Invite messade?idet : UsSsharl1agl

40 Supported: gruu

Ilcatl on/sdp Content-Length: *Body | ength
10 U r%‘&’é‘i"fﬁ %f 0380 gAI ternative Service) response to the
PRelt €SRK that was provided in the

380 (Alternative er‘FchI)lS*ﬁééﬁé‘"éurasU@hé E8ld4fpanbeecté ldétadpsSa CS cal l
to. This E. 1600atmdeecish@ar! be in the contact header of the 380

(Alternative Servag)enmt-Typéactpplicatldnpedpn the XM. body. 15 Upon
recei pt of the RURItenthel&GOSF rBeognieesthhabethiekprite is for the
centralized services node that has been assigned to the UE and forwards it
to the this AS node. |IM centralized service node configuration

information i

15

20

25

30

Tanukgeeint af a 380 (Alternative Service) response to the SIP Invite message, the
UE shall use the ICSRN that was provided in the 380 (Alternative Service) response
as the E.164 number to set up a CS call to. This E.164 number shall be in the contact
header of the 380 (Alternative Service) or in fact it could be in the XML body.

Upon receipt of the R-URI, the S-SCSF recognizes that the Invite is for the
IMS centralized services node that has been assigned to the UE and forwards it to the
this AS node. IMS centralized service node configuration information includes (a)
the ICSRN E.164 start address number; and (b) number of ICSRN to be allocated or
the last E.164 start address number. To allow for flexibility in numbering plan, there
maybe more occurrences of (a) and (b) allowing pools of ICSRN to be allocated from
different number ranges. In addition to (a) and (b), other configuration information
may include (c) life time an ICSRN can live for; and (d) quarantine time of an ICSRN
- how long after an ICSRN has been assigned back to the ICSRN pool it cannot be
used for.

Behavior at the IMS centralized service node is discussed. If the IMS
centralized services node receives an Invite that contains an R-URI is shall examine
that R-URI to determine if that R-URI is associated with a request to initiate a MO
call over CS. An alternative implementation is that the IMS centralized services node
will examine the P-Access-Network-Info header. If it is set to GERAN-CS or some
other value to indicate call-set-up over CS, the IMS centralized services node shall
assume the received Invite shall be terminated here and the behaviour as follows shall
take place.

The IMS centralized services node will assign a ICSRN to the received

GRUU. The foilowing represents a possible mapping of the ICSRN to the other

| M5



the ICSRN E. 164 start address nunber; and (b) nunber of ICSRN to be
allocated or the last E. 164 start address nunber. To allow for flexibility
i n nunbering plan, there 20 maybe nore occurrences of (a) and (b) allow ng
pools of ICSRN to be allocated from different nunber ranges. In addition
to (a) and (b), other configuration infornah%gn may include (c) life tine
an ICSRN can live for; and (d) quarantine t of an ICSRN - how | ong
after an | CSRN has been assigned back to the I CSRN pool it cannot be used
for. 25 Behavi N§ centralized service node is discussed. If the

IHeO LPI’I GEE

IMS centraliz VICEE Yode receives an Invite that contains an R-URl is
shall examne that RUR to determine if that RRURl is associated with a
request to inigdgrgie a MO call over CS. An alternative inplenentation is
that the I M5 centralizegdr$glfVvices node wi || exam ne the

P—Access-l};etwork I nfo hﬁ?@@&ted'lb is set to GERAN-CS or sone 30 ot her

value to indicate call - centralized services node
shall assunme the recei ved'mll%%ﬂfl%l g%ﬁf)fﬁﬂ%eu]t&gsm nated here and the
behavi our as follows shall take place. The IMs centralized services node

will assign ardcOsmh aeﬁtrﬁlkhedrseﬁﬂééé%de%wesﬂm JoOdhLeqwmrEn%aﬁ&wﬁﬂlsa @80
possi bl e mappi ng of the ICSRN to the other information el enents. | CSRN

- GRUU 5 P- Agdiermadine SB(49e) Besrandrer Ag ewnplmofcnodmel ofUfiRis)respioasd B be found

centralized 4, S r.es h TE . re 8
(Al ter nat21 :avesoger |V§}§fh ?@agl lcl)]ﬁiuge ti}fn@%ﬁ%kggmc%eﬁ%tyg? %ﬁ%%e }\ﬁmélgﬁd?{si‘ @an
be found 10 Heerlnﬁc\% ttha@ hncﬁﬁtwsl(bumsl Ihtdelnhiﬁ@i td}‘SRElEEtQIDQ IRadi QEBE s Itaype
that the handover to that includes isnot limte )

" | EEE- 802. 1}" E?Eﬁé%élh 2/ ilfé?E $02.1 g EE-"g6F P1IGERA i 'fl '?é‘é’l’g?’z“Rﬂ‘é‘FDD”
aDsLov 1+ RABRL ) KRS ARk TS hr AR pRADSE:, (SN /
"I DSL" / " 3GPHDSIX'/ THDSEPP2!G XHIBIMRPIYDSL" DATHIS"/ f3GRICenK" BGEPRPIGERAN
S e 15 GE%%]S)'S}‘ "Sgg}giéﬂ token, 3GPP -GERAN CS, 3GPP -GERAN PS, 3GPP-UTRAN
CS, 3GPP-UTRAN PS, 802.11b, 802.114, 802.11g, EVDO, CDMAI1X , WiMAX, etc.
The ICSRN is also contained in the Contact Header. It will start a timer against the
allocation of the ICSRN that will be cancelled on receipt of an Invite that origination
was from a MGCF with the ICSRN as the R-URI If the timer expires the ICSRN
20 shall be put into a quarantine pool.
If the IMS centralized services node receives a subsequent request from the
same UE, identified by the GRUU in the Invite, the IMS centralized services node
may do the following: (a) Resend the same ICSRN and reset the timer; (b) Allocate a
new ICSRN, start a timer associated with that ICSRN and put the old put into the
25 quarantine pool; and (c) Reject the request altogether and put the old put into the
quarantine pool.
The following is exemplary code for coding a 380 Alternative Service

Response:

30 <!ELEMENT ICSRN EMPTY>
<IATTLIST ICSRN
TYPE (SIP URI | Tel URT) #REQUIRED
>



CS, 3GPP-UTRAN PS, 802.1 I b, 802.1 Ia, 802.11g, EVDO, CDMAI X, W MAX, etc.
The ICSRN is also contained in the Contact Header. It will start a tinmer
against the allocation of the ICSRN that will be cancelled on receipt of
an Invite that origination was froma M3CF with the ICSRN as the RURI. If
the timer expires the ICSRN 20 shall be puﬁ) into a quarantine pool. If the
| MS centralized services node receives a su %equent request fromthe sane
UE, identified by the GRUW in the Invite, the IMs centralized services node
may do the foLI,g m(BhT Rﬁﬁg@? ,the same | CSRN and reset the tiner; (b)
Al'l ocate a ne imer associated with that 1 CSRN and put the

ol d put |ntot

n ). .Rej ect_the equest alto et her
and put the o % Eg h% Tal r&ﬁlElEn%O%o&l a The $otho exe ary
code for COdI 80 | AXET naﬁﬁ Ser viPEE~URBSNGASE: IB@QQ%L@\@N*]“

EMPTY> <IPATTR %Er Il CSRPFRPE FRPA0RI | | RREISLURI ) SBREQUI REPFR 7 | &ifE‘-i_IEQVENT
RAT EMPTY> <! ATIHPSF PAVD$¥PE CPBEE-I8GEEEE 114 EEE3 @022 116 HRFEFEE- BOZSEFD |
| EEE- 802. 11 g/ 18CPPGERARP13GRRANTRAN- FDBGEBGPRPEBERANSTOD 3GP ADSLRAN ADSL 2 |
ADSL2+ | RADSL 3GSDSUTRAMDSE | HDBD2 GCBMPSK || WDSRX) | BSEQUIGRER2- 1X
13GPP2-1 X-HRPD | DOCSIS | token | 3GPP - GERAN CS 13GPP - GERAN PS
13GPP-UTRAN CS | 3GPP-UTRAN PS | EVDO | CDVAI X | W MAX) #REQUI RED 10 O

<! ELEMENT AT &MPTY> <! ATTLI ST AT 15 TYPE (| EEE-802.11 | | EEE-802.11a |

| EEE-802.11b | I EEE- 802.11g 13GPP- GERAN 13GPP- UTRAN- FDD 13GPP- UTRAN- TDD

<!ELEMENT AT EMPTY>
<IATTLIST AT
15 TYPE (IEEE-802.11 | IEEE-802.11a | IEEE-802.11k | IEEE-
802.11g | 3GPP-GERAN | 3GPP-UTRAN-FDD | 3GPP-UTRAN-TDD |
ADSL | ADSLZ | ADSL2+ | RADSL | SDSL | HDSL | HDSL2 |
G.SHDSL | VDSL | IDSL { 3GPP2-1X | 3GPP2-1X-HRPD | DOCSIS
! token| 3GPP -GERAN CS | 3GPP =-GERAN PS | 3GPP-UTRAN CS
20 | 3GPP-UTRAN PS | EVDO [CDMAL1X | WiMAX) #REQUIRED
>

<7xml version="1.0" 7>
<!-- Draft DTD for the IMS XML body. -->»
25
<IDOCTYPE ims-3gpp |
<!-- ims-3gpp element: root element -->

<!ELEMENT ims-3gpp (alternative-service?, service-info?)>

30 <!ATTLIST ims-3gpp version CDATA #REQUIRED>
<!-. service-info element: The transparent data received from HSS for AS -->
<IELEMENT service-info (#PCDATA)>

35 <!-- alternative-service: alternative-service used in emergency sessions -->
<IELEMENT alternative-service  (type, reason)>
<IELEMENT type {emergency | vec-domain-

tx, MO cail)>

<IELEMENT reason (#PCDATA)>

40 <!ELEMENT vce-domain-tx (uri?, access-type?, domain-type?)
<IELEMENT uri (#PCDATA)>
<!ELEMENT access-type EMPTY>
<IATTLIST access-type
access-technology (IEEE-802.11 | IEEE-802.11la | IEEE-
45 802.11b | IEEE-802.11g | 3GPP-GERAN | 3GPP-UTRAN-FDD |
3GPP-UTRAN-TDD | ADSL | ADSLZ2 | ADSL2+ | RADSL | SDSL |



ADSL | ADSL2 | ADSL2+ | RADSL |I SDSL | HDSL | HDSL2 G SHDSL | VDSL | | DSL
13GPP2- 1X 13GPP2-1 X-HRPD | DOCSIS | token! 3GPP - GERAN CS 13GPP - GERAN PS

13GPP- UTRAN CS 20 1 3GPP-UTRAN PS | EVDO | CDVAI X | W MAX) #REQUI RED <?xm
version=" 1.0" ?> <!-- Draft DID for the IMS XM. body. --> 25 <! DOCTYPE

inms-3gpp [ <!-- inms-3gpp elenent: root elenment --> <! ELEMENT i ns- 3gpp
(alternative-service?, service-info?)> 30 <1 ATTLI ST inms-3gpp versi on CDATA
#REQUI RED> <! -- service-info elenment: The transparent data received from

e e A .L%?% : %gev's%%égi Lt %g ol e
Pl Rl éﬁﬁr% %%P@A%@' I"@ENN .

<ELEMENT alte
vcc- domai n- £<

vcc- domai n- tx Bccess type?, domain-type?) <! ELEMENT uri (#PCDATA) >
<ELEMENT écce%s pe EMPTY> <! ATTLI ST access-type access-technol ogy

(1 EEE- 802. 11 <FE@E%/38@&TI<I1@IH$EEEEY145 BYRTY1b | EEE-802.11g | 3GPP- GERAN |

3GPP- UTRAN- FDD! ATTRBGPP- TRAN- TDP¢ ADSL | ADSL2 | ADSL2+ | RADSL | SDSL |
18 HDSL | HDSi2ndiG SHDSL! | CYDSEIMPLDSR 13GPP2- 1X 13GPP2- 1X-HRPD | DOCSI S
| tokenl 3GPP>-GERAN CS 13GPP - GERAN PS 13GPP- UTRAN CS 13GPP- UTRAN PS |

EVDO CDVABLX | W MAX) #REQUI RED 5 >
1>

<vcc-domain-tx>
<uri>tel:ffff</uri>
15 <access-type access-technology="IEEE-802.11"/>
<domain-type domain="IMS”/>
</vcc-domain-tx>

END
20
FIG. 4 depicts a block diagram of an embodiment of a mobile communication

device operable as a wireless UE device, e.g., UE 302, for purposes of the present
patent disclosure. It will be recognized by those skilled in the art upon reference
hereto that although an embodiment of UE 302 may comprise an arrangement similar
25  to one shown in FIG. 4, there can be a number of variations and modifications, in
hardware, software or firmware, with respect to the various modules depicted.
Accordingly, the arrangement of FIG. 4 should be taken as illustrative rather than
limiting with respect to the embodiments of the present patent disclosure. A
microprocessor 402 providing for the overall control of an embodiment of UE 302 is
30  operably coupled to a communication subsystem 404 that is capable of multi-mode
communications {(e.g., CS domain, [P domain such as IMS, et cetera). The
communication subsystem 404 generally includes one or more receivers 408 and one
or more transmitters 414 as well as associated components such as one or more local
oscillator (LO) modules 410 and a processing module such as a digital signal
35  processor (DSP) 412. As will be apparent to those skilled in the field of
communications, the particular design of the communication module 404 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).



<! ELEMENT domai n-type EMPTY> <! ATTLI ST donai n-type domain (IM5 | CS)

#I MPLIED 10 1> <vcc-domain-tx> «<uri>tel:ffff</uri> 15 <access-type
access-technol ogy="1 EEE- 802. 11"/ > <domai n-type domai n="| M5"/ >

</vcc-domai n-tx> END 20 FIG 4 depicts a bl ock diagram of an enbodi nent of
a nobil e conmuni cati on device operable as wi rel ess 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 nent of, UE 2 comprise an arrangenent simnml 25 to sho in
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depicted. Accordi n%l y, the arrangenent FIG 4 should be t aken as
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(e.g., CS domain, IP domain such as, |Ms, et cetera). The . conmunication

subsyst em 40 4T GEREIE) 415 PIofeEpss eliCt SMORYAEOR aRbPYoding b aedhidY B9 nor e
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oscillator (LO npdules 410 and a processing no e suc a‘digita
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WR :\|| ee?agietcgr 5 N{@&@%@Msdrotogmya&@o {iRerface vAtHFMAEINGY dibs AtdARMUR WO K,
auxiliary input/output (I/O) 418, serial port 420, display 422, keyboard/keypad 424,
speaker 426, microphone 428, random access memory (RAM) 430, a short-range
communications subsystem 432, and any other device subsystems, e.g., timer
mechanisms, generally labeled as reference numeral 433. In this example, display

15 422, keyboard/keypad 424, speaker 426, microphone 428 are part of the user interface
of the mobile communication device through which calls may be initiated by and
maintained for the end user. To control access, a SIM/RUIM 434 may also be
provided in communication with the microprocessor 402, In one implementation,
SIM/RUIM interface 434 is operable with a SIM/RUIM card having a number of key

20 configurations 444 and other information 446 such as URIs as well as identification
and subscriber-related data. Note that, without a SIM/RUIM, the UE device is
referred to as mobile equipment (ME) but techniques of the present disclosure are
applicable to either device.

Operating system software and applicable service logic software may be

25 embodied in a persistent storage module (i.e., non-volatile storage) such as Flash
memory 435. In one implementation, Flash memory 435 may be segregated into
different areas, e.g., storage area for computer programs 436 (e.g., service processing
logic), as well as data storage regions such as device state 437, address book 439,
other personal information manager (PIM) data 441, and other data storage areas

30 generally labeled as reference numeral 443. A transport stack 445 may be provided to

effectuate one or more appropriate radio-packet transport protocols. In addition, a call



Regardl ess of the particul ar design, however, signals received by antenna
406 through appropriate access infrastructure 405 (e.qg., cellular base
station towers, W.LAN hot spots, etc.) are provided to receiver 408, which
may perform such conmon receiver functions as signal anplification,
frequency down conversion, filtering, channgl 5 selection,

anal og-to-digital (A/D) conversion, and the®Y i ke. Simlarly, signals to be
transmtted are processed, including nodulation and encodi ng, for exanple,
by DSP 412, %pl.provideddtp aégnsnitt r 4%ﬂ for di itah-to-analog gDhM
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one or nore opri,ate radi.o-pac transport_protocols. In additi.on, .a
cal | PR umber is sent frorrP t%eli?]g device 1Snpa call getup message for 1dem:(1jtl cation of

the URI at the AS node. Thus, the dynamically-allocated E.164 number is utilized for

routing the SIP call towards the called party upon interrogating the URI — IMRN
20 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 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
25  time.

At the AS node, the technique may include the acts of maintaining access to a
pool of E.164 numbers as [P multimedia routing numbers (IMRNs); receiving a SIP
Invite message for a SIP call originating from a user equipment (UE) device through a
circuit-switched network domain, the SIP Invite message having call information

30 which includes a SIP URI or Tel URI of the called party; selecting one of the E.164

numbers and storing a mapping between the selected E.164 number and the call



20 control logic nodule 448 is provided for appropriate call nessage
processing according to the present techniques, effectuating SIP-UR and
call reference ID generation, validation, verification, and correlation
with MRNs, etc. as set forth hereinabove. 5 Thus, nethods and apparat us
for originating a Session Initiation Protocol (SIP) call froma user

equi pnent (UE) device in a network envi r onnment i ncluding a
circuit-switched (CS) network and an I P multinedia subsystem (1 MS) network

to a called party. .have been i hed. Wen the P call is originated
rom the Ue dBgrtoR BpRBE AStReRAT maes eI ms piite ensshreSan e Y ien
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party's 15 UR riﬁgémg$ fr nytge UE device, and returns it to the UE device
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dynami cal | y- alcbsomntochke &td8shedimibrthe salladi parzestith ase of Gt URY idehe 181 Piacthk|
towards the c Ilgd Barty upon interrogating the URI - | MRN 20 nmappi ng,

wher eupon it HH§" B8PPEPeased back to the pool of IMRNs for future use.
Appropri afe ti mer gt iRyelRLP i tHE dpahtidh 8nd e¥hERcAHH AT N8B ARLARI 3T e SO
that it can be verified whether a call reference nunber associated with
the cal | remairessnivpdtpnf appdicgtion withds apperent foch the Pewiled Hescription set forth

ot rona 1y, trets o SR R ek s Bsbima Pt eo? BepBee TSP et e,
At the AS nodaratiezddesisdig praf@yed, tehuald BeheadiBl Sndefstddi MbayaHolg cAeqess to

a pool of E. 1&4 n(ﬁnbe_rs as |P multinedia routi ng nunbers (I MRNs);
recei ving a 8P medfirationgeeuidybe mdeathgem sathpuiodeppriang fieg fheosroae wdhe

equi pment; 5 ( UE). Vi %)Susg ‘o] Itz SW network domain, the SIP
Invite nessa eesggtvél%go%gg [ Ef(g?hn%ttlfl%ﬁﬂ%ﬁﬁ %%lg%%?ncl udes a SIP URI or Tel
URI of the called party; selecting one of the E 164



nunbers and storing a mappi ng between the sel ected E. 164 nunber and the
call 21 information; causing a SIP 380 (Alternative Service) Response
nessage to be sent to the UE device in response to receiving the SIP
Invite nmessage, the SIP 380 (Alternative Service) nessage including the
sel ected E. 164 nunber; and after the sending of the SIP 380 (Alternative
Servi ce) Response nessage, receiving a cal | 2 etup 5 nessage fromthe UE
device for the SIP call, the call setup nessage having the selected E. 164
nunber; identifying, with use of the selected E. 164 nunber via the stored
mappi ng, the URI identified fromthe call setup nessage; and causing a SIP
session to beCcealwisl i shed with the called party with use of the UR
identified via the stored nmapping. 10 It is believed that the operation
and construction of the enbodi ments of the present patent application wll
be apparent fromthe De for ab e
exenpl ary enbodlnegts S%Qh&ﬁ&jgﬁ 85%?%%@ g%%es av%lI %5WQ¥§W3&G§b§fﬁgeﬁaas

bei ng pr efser retwoikt esViennntbnpancledidizl ¥ mdﬁrsszﬁteﬂéﬂ (08} néavdrRUsnd AaN@asnetand
herein wi thout departing fromthe scope of the

dificati | d
rlrg :orleggnlt Ogi gfoggﬁﬂg)e agﬁ%tgf:élﬁérl?wﬂeﬁl {IFES Jr astty ek Heg SIPsalbeing originAlEN 1. A
met hod for usgeicdy ﬁé?H/BH{‘gy 3 mesiR) %rl‘xﬂxllﬁ:étﬁfn' 1(!3 rt?%%fcﬁneéa%leﬁ) aﬁg d!ieﬂtlrﬁeﬁ >

networ k environment i1 ncluding a circuit- smnt

I nternet  PrduozSIP (Url{iﬁ)mnﬂttsmuﬂ:d|Iadxsatbsy@Ré)mr(TeN/ES)Rhehe/\mekhodt dvenBlskgcthk |
bei ng orlglnat§ n the CS network by a nobil e comuni cation device
towards a caldEd? party identified by a SIP Uniform Resource |ndicator

(URI) or gpel URI, dahﬁn?ﬂmp%ﬁférfﬁés's%é\gltﬁ bai 1@&%?&195 ass%gla?éﬁlﬁitﬁ‘gle%lﬁlcgll
I nvite nessage W|thc i nformation associated with the to be

sent to the IiWHentanivie khe Msesgwnskam oesipdeset fof yiengfymgmbnblelmm@nmad @dlical |

request for nessage i n t he
cal l ed part ytrgcﬁlg?eﬁ}:ﬂ%gélp “ Pﬁhgggp k%l?él??%?%e\}ga %ﬁ‘&%@i‘ggﬁﬁ‘fﬁég%@'@a
fromthe | M5 netwesdivihg o sxspp@grs@Att@ma@wSeﬁrldé)qzeﬁbaqslenﬁbsts@gm&ag@, H\tme
SIP 380 (Alternatjve 15 Servi ceg Response nessage i ncl udi n% E. 164
nunber: and network in response to sending the SIP Invite message, the SIP 380 (Alternative
15 Service) Response message including an E.164 number; and
after receiving the SIP 380 (Alternative Service) Response message, causing a
CS call setup message to be sent to the IMS network for the SIP call, the CS call setup

message including the E.164 number for routing the SIP call to the called party.

20 2. The method of claim 1, further comprising:
populating a TARGET field of SIP Invite message with the URI of the called
party.
3. The method of claim 1, further comprising:
25 populating a URI field of the SIP Invite message with a public service

identifier (PSI) of an application server (AS) node of the IMS network.

4, The method of claim I, further comprising:
populating the SIP Invite message with an indicator field which indicates
30 whether the SIP Invite message is for a circuit-switched mobile-originated call from

the mobile communication device.



after receiving the SIP 380 (Alternative Service) Response nessage, causing
a CS call setup nessage to be sent to the IMs network for the SIP call,
the CS call setup nessage including the E. 164 nunber for routing the SIP
call to the called party. 20 2. The nethod of claim11, further conprising:
popul ating a TARGET field of SIP Invite nessage with the URI of the called
party. 3. The nethod of claim1, further co%brising: 25 popul ating a UR
field of the SIP Invite nmessage with a public service identifier (PSI) of
an application server (AS) node of the I M5 network. 4. The nmethod of claim
1, further conprising: populating the SIP Invite nessage with an indicator

field which indicases B wiehdieos thanS, Pvherein then®s AT ehtyfn@r thd mobile-
circuit-swtched m)blle or| |nated call from the nobile conmuni cat i on
devi ce. 23 5origipaicdhgd i includesihe L rofithe calted nsfty icammtipgsytiepryvinge

mobi | e or i gi ne?‘ste?&hﬁﬁ"olft}{e ?a_t fr |06 bUARSnOIR B Bl diglched party

conprises receiving a se ect|on o) user ace of the
nmobi | e cornmuni cati on device. 5 6. The nethod of cIa|n11 mhereln the E. 164

nunber is a dynam cally-, sel ecte . unber froma p of E. 16
nunbers in the | Nﬁécnet V\H‘%mgﬁ'@ n‘& %* ?Il‘?}an R E-le £ %?rl\lé %@W‘Raﬁlﬁo 7.
The nethod ofserdkab, 164 WSS fhon @g@&ddf@w@mﬁns&mfh%ﬁm%&@ arﬂrlﬁ%ﬁl i

conprising a conputer readabl e nmediumand conputer Instructions sto

t he conput er tpézeddBI & thedMPmetwhik. conput er i nstructions bei ng execut abl e by
one or nore processors of the wireless device for perform ng the nethod.

15 8. A nobile comunication device operable to originate a SIP caII in a

net wor kK epvi ronment, i nciiudinethod & &gk t; SYAiLIE e dmb6dkd Netavedkp@d
Internet Protocol (IP) nultinedia subs%sten1(INB) net wor k, %e caII belng

di rected t owdirerdiich corprisiag apampytar deasiabfei reeripy @dsqommmrflmimc%@wp@é in
| ndi cator (UR,J c&ﬁ;éJt@ll Fea&%le rdelfum, TRELS G p GOMTHAL GRS RRindeN L &GO TR g 29

20 one or nore proce
IMOre Processors of the wireless device for performing the method.

15 8. A mobile communication device operable to originate a SIP call in a
network environment including a circuit-switched (CS) network and an Internet
Protocol (IP) multimedia subsystem (IMS) network, the call being directed towards a
called party identified by a SIP Uniform Resource Indicator (URI) or Tele URI, the
mobile communication device comprising;

20 OnE Or MOre Processors;

a wireless transceiver coupled to the one or more processors;

the wireless transceiver being adapted for communications via the CS
network;

the one or more processors being adapted to:

25 cause a SIP Invite message with call information associated with the
SIP call to be sent, via the wireless transceiver and the CS network, to the IMS
network in response to identifying a mobile-originated call request for the SIP
call, the SIP Invite message including the URI of the called party;

receive, via the wireless transceiver and the CS network, a SIP 380

30 (Alternative Service) Response message from the IMS network in response to



a wWwreless transceiver coupled to the one or nore processors; the wreless
transcei ver being adapted for conmunications via the CS network; the one
or nore processors being adapted to: 25 cause a SIP Invite nmessage with

call information associated with the SIP call to be sent, via the wreless
transcei ver and the CS network, to the IM Lpetwork in response to
identifying a nobile-originated call reques% for the SIP call, the SIP

Invite message including the URI of the called party; receive, via the

Wi rel ess transceivgr .ne r.k | 30 (Al t.ernati

Servi ce) Response %élgglgggé ?%%I%eﬁﬁ%g%et \e/v(?rI 3%@%\ étgﬁnggllgeetst% %Vl@ Iyegg%%gleng
the SIP Invite nesmagege nbdSlgRnIB064 AiihBemaid ve Servi ce) Response nessage
i ncluding an E. 164 nunber; and after _receiving the SIP 380 (Alternative
Service) Response messadfis! regeayiag the 88 380 (Adsimasvedssyee Resppese message,
transmtted, via thgw el eg8.dif; j e ; , - | M5
network for the SIP (S:a I, tgﬂeS C%ég?aeg%g\ségélﬁ)gs[@g@gg%’ F%S[Ihg |l¥1%é%§ﬁléa?n%ei%§
nunber fors routi ngardhige SIPnetalobk,tto thbdMSahétedrk farthy SIP.callhthen@bickie setup

comuni cation device of claim8 rein the one or re. 10 progess are
further operative W@Sﬁ%epmcﬁid@gathﬁ\ggéé% F4releg 18F r@}tiﬂg{%iﬁ% ‘f?éls?agl? Cﬁhfeﬁh
the URI of the caljgg party. 10. The nobile comunication device of claim

8, wherein the one of nore processors are further operative to populate a
URI field of the SIP Invite nmessage with 15 a public service identifier

(PSI') of an applicationgserver (AS) naode of the .l etwork.. 11. The

nobi | e comuni cat icggn de ecrgo]%l[e écq“g%lﬁ?lﬁ? 1%%9'Vé‘ier9ftcigmo€ﬂ§v hsfeinhedne gr MU or s
are further qpefesioryard farpepopaitevd Repspufhtt AVIARGEETSSA@QNEIP ndile hivgiapat or
20 field which indicates whether the SIP Invite nessage is for a
circuit-sw t cHEHhsdBr i theeallgd patted cal | from the nobile comunication
device. 12. The nobil e conmuni cati on device of claim8, wherein the one or
nore processors are operative to cause the SIP Invite nessage to be sent
in response to 10.  The mobile communication device of claim 8, wherein the one or more

processors are further operative to populate a URI field of the SIP Invite message with
15 a public service identifier (PSI) of an application server (AS) node of the IMS

network.

11, The mobile communication device of claim 8, wherein the one or more
processors are further operative to populate the SIP Invite message with an indicator
20 field which indicates whether the SIP Invite message is for a circuit-switched mobile-

originated call from the mobile communication device.

12. The mobile communication device of claim 8, wherein the one or more
processors are operative to cause the SIP Invite message to be sent in response to
25  detecting a user-initiated call request at the wireless device which includes the URI of

the called party.

13. A method operable with an application server (AS) node for
effectuating a Session Initiation Protocol (SIP) call in a network environment
30 including a circuit-switched (CS) network and an Internet Protocol (IP) multimedia

subsystem (IMS) network, the SIP call being directed towards a called party identified



25 detecting a user-initiated call request at the wrel ess device which
includes the URI of the called party. 13. A nethod operable with an
application server (AS) node for effectuating a Session Initiation
Protocol (SIP) call in a network environment 30 including a
circuit-switched (CS) network and an Intern%t Protocol (IP) multinedia
subsystem (I M5) network, the SIP call being®directed towards a called party
identified 25 by a SIP Uniform Resource Indicator (URI) or Tel URI, the

nambers: 1 ecerur g O uBR RebhieRURAL TURD FREATTR) duf pRER M P om

nobile 5 comawwfcati on device through the CS network, the SIP Invite
nmessage having call _information which includes the URI of the called
party: selecting OR&DEINPEaceEss9p PRAMIEES OFrwmberie pool and storing a
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the SIP call; causing a~Sl terrmative Service) e nessage to
be sent to themrdicoionl dveoenthunighahe dif devicele the STk Sparsmeisage daenyicaly t he

SIP Invite nessage, the. . SIP 380 ernatiye Service) nessage including
the sel ected lﬁfof%ﬁ“?fhﬁ'ﬁlé’b;mﬂ?%ér@é ﬁlg‘ §’§H?ﬁ Wée%PalT%e SIP 380 (Alternative
Service) Response JIR3SAE®ne JTeh8i N9 r@nﬁ&%rscfrb}nt Egt@ica lsétgﬁn raoﬂ?agﬁigée

nobi | e conmmuni cation device for the SIP cal setup ness
havi ng t he sdicteraadheselager Rl mbanmbesandibacall yiforpatinntfor the 8IBtalt;he sel ect ed

E. 164 nunber via the st ing,,.t URI Jidentified fromthe cal |
setup message; and a%%ﬁ%ﬁﬁ%‘%@?@?&?@lv&gﬁwgﬁ REPODSA PEFBaT FetSSthtg%he
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The met hod of claim 13, further conprising: identifyi ng the URI of the

cal | ed party AP PARGHempatiye S Gvice) messags insludingsthgeelected E. Ifdaunieiod of cl ai m

ubl i ¢ servi ce 1 ddnes fier i T ke L 4R FERERERe A REA St
The met hod ofrehangm T3, cdllwetdpemesapp fivsi thg mobile communication device for the SIP
call, the CS call setup message having the selected E.164 number;
15 identifying, with use of the selected E.164 number via the stored mapping, the
URI identified from the CS call setup message; and
causing a SIP session with the called party to be established with use of the

URI identified via the stored mapping.

20 14, The method of claim 13, further comprising;
identifying the URI of the called party a TARGET field of SIP Invite message.

15. The method of claim 13, wherein a URI field of the SIP Invite message
is populated with a public service identifier (PSI) of the AS node of the IMS network.

25
16.  The method of claim 13, further comprising:
reading an indicator in an indicator field in the SIP Invite message;
identifying whether the indicator is set to indicate a circuit-switched mobile-
originated call from the mobile communication device;
30 if the indicator is set to indicate the circuit-switched mobile-originated call,

then performing the subsequent acts of selecting the E.164 number, storing the



reading an indicator in an indicator field in the SIP Invite nmessage;
identifying whether the indicator is set to indicate a circuit-swtched
nobile- originated call fromthe nobile comrunication device; 30 if the
indicator is set to indicate the circuit-switched nobile-originated call,
then perform ng the subsequent acts of selecting the E. 164 nunber, storing
the 26 nmapping, and causing a SIP 380 (Al t® native Servi ce) Response
nessage to be sent to the nobile comruni cation device; and otherw se, if

the indicator_is.not set to ingdi he cirgcui.t-swtched nobil e-

o i nat od cdrmbitent Syt & S i Fe v R S ratanin Shesent 8 17
An appl i cati aRe GRIbUE EothiADhidAgee dbwte;us€ i n an I nternet Protocol (IP)

mul ti medi a subsystem (I M5) network for effectuating a Session Initiation

Protocol (SIP) catthenyiisegithBecidispton inpbi $eb te opditaiP dbe cioepitawitehed mobile-

net wor k envi r Qnr 4N i { LI~ SW e wor k, the call
bei ng direct eog{gﬁga\?\%ir%%l, gleggkﬁgawdgg%@fo%%% fsﬂgée%%ma%% [P Uniform
Resource Isndicator (URI) or Tele URI, the AS node conprising one or nore

processors which are adapted.to maintain access to a pool of E 164
numbers; receive &’Sl P An@PPECAeE SET (OP) DA BIrpisean] aoMtgneatiotyof £5h t he

nobi | e commury i i i | .B.: iotee SRGE
havi ng cal | '}%n% ?re%tﬁﬁﬁyﬁpc%ﬁﬁszg%bﬁgqtg gﬁ% lfla%?z’e% %gg%g‘ﬁﬂélgg%gf? Yy, sél ect
one of the E.(38%) &l onigibded bromdbie coombundeatios tdeviecannmpgivogk seviveerent he

sel ected E. 164 nunber .and t.h 1.1 nfor ion for the SIP call: cause a
S P 380 (Al 1 dPFIETRE SEPr ol el Jbom e o s gall ik OEREd (GUETHe b o
communi cabi opafleYdpa fied by @FPNHRdrM Rc%_%ﬁfc\éllﬁdlcétbﬁﬂjﬂ) RBr MRl URI, IBSABGRdet he
SIP 380 (Alternative Service) nessage including the selected E. 164 nunber;

after the sefdinpysiog onher B1Pe PeTefsars whivhtary adaPeed/focadinRés pesgsetozoped 9sage,

receive a CS I , e m.t he nobi l.e co ni.gation \V7 r
the s b oart EfinREhYS, RERRE s B 0ReI0R 1 8 "R el P A S
identify, Wridbilesempturitigionaleett &th fhie IBAndWOHE the/$ IR TnhRe Gleeda@d havippichly,
the URI identified fromthe call setup nessa and cause a S|P _session

with the cal Fegmpatiany whghpmcludss 4he i Wheal Wa ﬁf%f?@epﬁy;twéecmmi Hethei Eiled via
the storgd MapRLBY AR the pool and store a mapping between the selected E.164 number and
the call information for the SIP call; cause a SIP 380 (Alternative Service) Response
message to be sent to the mobile communication device in response to receiving the
SIP Invite message, the SIP 380 (Alternative Service) message including the selected
E.164 number; after the sending of the SIP 380 (Alternative Service) Response
20  message, receive a CS call setup message from the mobile communication device for
the SIP call, the CS call setup message having the selected E.164 number; identify,
with use of the selected E.164 number via the stored mapping, the URI identified
from the call setup message;, and cause a SIP session with the called party to be
established with use of the URI identified via the stored mapping.
25
18. The AS node of claim 17, wherein the one or more processors are
further adapted to identify the URI of the called party a TARGET field of SIP Invite

message.



18. The AS node of claim 17, wherein the one or nore processors are
further adapted to identify the URI of the called party a TARCGET field of
SIP Invite nessage. 27 19. The AS node of claim 17, wherein the one or
nore processors are further adapted to select the E. 164 nunber by

dynam cally allocating the E. 164 nunber frgmthe pool. 5 20. The AS node
of claim17, wherein the one or nore procesg%rs are further adapted to
read an indicator in an indicator field in the SIP Invite nessage;

identify whether t indi cator is set.to . Jndicate,a circuit-swtched

mobi | e+ 511 gi nat ed hal 1114 o B R Bl Kot Eabs SeByngis PlopSeig are

i ndicator is Rehet addpheli €Rlseletthe BilGUhimiseM b€ IHamRBIY edlotitBighaicer. 162l |,
then performthe subsequent acts of selecting 10 the E. 164 nunber, storing
t he mappi ng, m¥ebeE Aigs) thg Paolsi P 380 (Alternative Service) Response nessage
to be sent to the nobile communication device; and otherwise, if the
indicator is not set to indicate the circuit-sw tched nobil e-originated

call, thes refrai2d.froneasf asdd afclhhe Sybseienhe adt or hbre pdcesdbrs $36
further adapted to read an indicator in an indicator field in the SIP Invite message;

identify whether the indicator is set to indicate a circuit-switched mobile-originated

call from the mobile communication device; if the indicator is set to indicate the

circuit-switched mobile-originated call, then perform the subsequent acts of selecting

10 the E.164 number, storing the mapping, and causing a SIP 380 (Alternative Service)

Response message to be sent to the mobile communication device; and otherwise, if

the indicator is not set to indicate the circuit-switched mobile-originated call, then

refrain from performing the subsequent acts.
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