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SYSTEM AND METHOD FOR | NDI CATI NG CI RCU T SW TCHED
ACCESS AT | M5 REGQ STRATI ON 5 TECHNI CAL FI ELD The
present invention relates to IP Multinmedia Subsystem
(IM5). More particularly, and not by way of

limtation, the present invention is directed to a
system and nethod for assisting in the | M user

regi stration process. 10 BACKGROUND The following is a
list of acronyns used in the body of the specification
and their definitions, which shall apply throughout
the specification unless otherw se noted ACRONYNB

3GPP: 3rd Generation_Partnershi % Pr Ob %A}Qélﬁf

Domai n Sel @3 TM ANP MBI R F6 ér'f'NG SWITCHED
CAMEL: Cust omi zed /f@éEB‘SaATWSfF@EGI@mAﬂdwt wor k

Enhanced Logic CDR Call Data Record CS:Circuit Switch

20CSCF: Cal I Session Control Function CSI: Conbi nati on
ZE service | Al M5 Adapt er ICCFII\/SCircuit
tc Contr Function ICCP:IMS Circuit Swt
Cont r 6he mrreﬁem'xt@nvezmpmseia@ @erllPrMuﬁtuz@dlassubﬂ@é@n (IMS). More

éyg cufaﬁg Mihd BBy WY oY Fhfitatidf Nibe! prebMR Bt I8k @ed to a

system and method for assisting in the IMS user registration process.

BACKGROUND
The following is a list of acronyms used in the body of the specification and their
definitions, which shall apply throughout the specification unless otherwise noted.

ACRONYMS

3GPP: 3rd Generation Partnership Project

ADS: Access Domain Selection

AS: Appilication Server

CAMEL: Customized Application for Mobile network Enhanced Logic
CDR: Cali Data Record '
Cs: Circuit Switch

CSCF: Call Session Control Function

CSt: Combination of CS and IMS service

1A: IMS Adapter

ICCF: IMS Circuit Switch Control Function

ICCP: IMS Circuit Switch Contro! Protocol

ICS: IMS Centralized Services

IMPI: IP Multimedia Private Identity

IMS: IP Multimedia Subsystem

IMSI: International Mobile Subscriber Identity

IP-CAN: IP Connectivity Access Network

ISC: IP multimedia Subsystem Control

ISUP: ISDN User Part

MAP: Mobile Application Part
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I MSI: I nternational Mobile Subscriber Identity

| P-CAN: | P Connectivity Access Network 301 SC. IP

mul ti medi a Subsystem Control | SUP:|ISDN User Part

MAP: Mobi | e Application Part 2 MSCF: Medi a Gat eway

Control Function PS: Packet ,Swi t ched P- CSCFProxy Cal |

Session Control Function S-CSCFServing Call Session

Control Function 5SIPSession Initiation Protocol

TAS: Tel ephony Application Server UE: User Equi pnent

URL: Uni f or m Resour ce Locator USSD: Unstructured

Sunplrﬂevevﬁgagy deaeatemyacmml\r;u@?miklnﬁ (A:all Conti nuity
eban i on tiple Access

Fi guresl depi c%@c‘gg%"ﬂ%}l‘ﬁével bl ock di agram of |CS

ar chip-ogor e 1P¢oxyl M4k SesdisrrConadl Raicioses (1CS) is a

propose%cv\i@rk |tem in Third Generaﬁl on

S-C Serving Call Sesston Control Function

SIP Session Initiation Protocol

TAS: Telephony Application Server

UE: User Equipment

URL: Uniform Resource Locator

USSD: Unstructured Supplementary Service Data
VCC: Voice Call Continuity

WCDMA:  Wideband Code Division Muitiple Access

Figure 1 depicts a high-level block diagram of ICS architecture 100. IMS
Centralized Services (ICS) is a proposed work item in Third Generation
Partnership Project (3GPP) to make possible IMS services over many types of
access networks, such as Circuit Switched (CS} network 102. Service
implementation resides in IMS 110 and CS network 102 is used as an access to
the services in IMS 110.

As compared to 3GPP Release 7, Voice Call Continuity (VCC) architecture,
IMS CS Control Function (ICCF) 106 is introduced to allow signaling not
supported over CS signaling (e.g., ISUP) such as IMS registration, mid-call
signaling, additional information for call set-up signaling (e.g., SIP URL), to
emulate an IMS terminal towards the IMS, Unstructured Supplementary Service
Data (USSD) can be used to transport this additional signaling called ICCP (IMS
CS Control) 104 in CS network.

 In 3GPP Release 7 VCC, the VCC user is not IMS registered at CS access
and Telephony Application Server (TAS) 108 has to implement additional
mechanisms to provide IMS services to a user. A possible solution, in 3GPP
Release 8, it is proposed to support IMS registration from UE 101 using ICCP so
that TAS 108 can be informed from S-CSCF by a third party registration
procedure that a user is IMS registered. The Serving CSCF is a call session
control function for handling user equipment registration and routing for an P
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15 Partnership Project (3GPP) to nmake possible I M
services over nmany types of access networks, such as
Circuit Switched (CS) network 102. Service

i npl enentation resides in IM5 110 and CS network 102

I's used as an access to the services in | M5 110. As
conpared to 3GPP Rel ease 7, Voice Call Continuity

(VCC) architecture, 20 M5 CS Control Function (1CCF)

106 is introduced to allow signaling not supported

over CS signaling (e.g., ISUP) such as I M5
freftinsddiatsubsystei - Adthers OPTH, | the, P&ﬂ@msoﬁahs the first pomt of

b EHTPENE gocinnient apFiaafiRe SeAmY: Yatisbsid and poiicy detisions.

bosbrtctnere i S pricedart ey infihid e m WheHEPR)useA s RYjistered
totransport thlsadltlonal gBalln cal |l ed
Pk%g peaRsser esF& AEreSS) '1'643|'?Fcé53?| GiSr was |piedeysly no IMS

istaien for\ALES ddi8sYOMISBh onfy IRSw {H@tﬂeeage‘it@fe@%té@d at one
access_ and Tel ephonr%Agll i cation Server (TAS)
|

Aa8are AN eepisesdahs s meewaRdsthet @l pecrsseR arﬁ/s:acket-
§c%e‘ébé§3°écﬁeﬁ$%ﬁ&¥ed Py @%ééésl r?assabuagé BBen b8 B in IMS.

Rel ease 8, It I's proposed to su I\/Sreglstratlon
f r om Bfcayge méhmgsawogdhetﬁhempewg aloeyHP angess, there are

élﬂfa%fcil% thelt "cﬁﬂhoci b(ésga:drgé/se% tks/gﬂh'éql\/@afh'ir}ﬂ éfé‘?@{%%l%@éﬁdﬂ‘mechantsm

procedure that a user regi ster
astrF 3GPR Reé@ases‘é.sgwromstaone,r ai op&rai@n‘ mayfwjantﬁanmplergent local

t@ﬁ% |Iﬁe%<j|b§%ggr§/t§ ééd ?ﬁ'em%g@Bt "gC oéccggf:é%geisthan PS

atoess) oswlq@ovmsaoﬂncomratqr may mrtoeqlmemmlate ahakging for CS

RABAL g 3, S LA PP RGOy 968, R e, on

operbioe may waet ta diffeesptistecthedl 4% b€Bavorc Eisasusnr isredisered at CS

FERRREY 0 ok PEE LR ABBETUTBE G RS Ml R user o

ntdgesterad rat CS ae@iss whieeslvidkbo @Eﬁn@trbdmjpboﬁ%d) 0 accesses,

where, it ass that all access

et el £8e SVEPadabis 4R haiog SR itk et for identifying

@hémws é)ee@era5§umg¢ét¢r@dl MB.CS or PSBefREsE bt thRrcomes the
%ém'ptl on that the access is always PS access, there

N{aQas; Qf f8e Prat a@aﬁh@ﬂ%‘@"&d’b’ﬁ@ﬁ% arayjdestsich mg;ystem and
h@tﬁo@. party registration mechanism 10 up to 3GPP
Rel ease 7. For instance, an operator may want to
i mpl ement | ocal policy in S-CSCF contact address

§9WA|§Q?Y0|£Q|.@§L VENFrONCCess rather than PS access;

or vice versa operator may want to differentiate
char gihey presenChentios spravidepS gbargs imBIPi intirfasee etchaemong

@ic&‘ CSEEC #dﬁ Aﬁ'\@o %ﬁ@ rt'oi‘léﬁ@atlo?tn?ioegr AL Qs TR ﬂ@g%sesr IQ%twork-

f'eren ror | user rsre
lafor@atias I"mdesslrrmactéﬁ aodessare( KKQF, SOICF mnWaﬁSU Tige indication

(\ééégég SJS%HE}@%S@%@E' %rg/gﬁ Ji 1f ggfegﬁﬁ;p&ﬁ%%%gé@c CLs (r]'lo Efingcc?ecision,
&mgldgbmdiﬂmehe@EWs to have a syst em and net hod for

dent whet h t t, CS, 0
acoosthuind GG pHotRLe e raseoh AVARIRG U8 Wieolefh b pethod for

idglsteriHyeude ReBPMNT(GB) irPan P AIHRSE]IS WEBsstEnIMS), 8)Sending

a registration request to a Serving Call Session Control Function (S-CSCF),

'-MF\

wherein the registration request includes a header containing information about
access type of the user and contacts related to the access type. The registration
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20 net hod. SUMVARY OF THE | NVENTI ON The present

i nvention provides a change in SIP interface, e.g.,

anong | CCF, CSCF and AS, to support indication of CS
access in P-Access-Network- 2 5 Information header.

| npact ed nodes are | CCF, S-LSCF and AS. The indication

can be used by S-CSCF or AS for different purposes

such as routing decision, charging, and presence info.
Thus, in one aspect, the present invention is directed

to a nethod for registering user equipnent (UE) in an
réguent isi forhrded ub s iME@nasbddidted mpplieatitnnger86r which responds to

WRIGER 1 SR i 6ol oo PRl fchcor o

in‘uﬂémdf&ﬁamé’ﬁaﬂMS egérBrdinlgi tmgolbérfa?vrrm't UsHr @Eférén@?%@ein the
of the. us and. coptacts related to the acces .

heAter e JF dhe R0isH ol Feguist i€ s PrAforss gNab Rk Information

hddersaie intides@phiaet! reRiled & CRtuivOviEdhddesdeessls to

the | utI|IZES t.he inserted

. The S- CSCF
r egi s&%??toﬂgﬁ’@aﬁ%%felﬂ@d@r freuit Fyitehed acgess &y the, header are

arangst Mdorder APALIToR! a YoRhal FRkRECSGRcha 8E&Is8 ddhact and
header included in the registration request is a

pderipg SulerdegRicng AeURRENANSHinG teiated to Wie @Rcestclbaieare based
&R HBC.%FE)@idSIQh %@@-CQCF. :I'ﬁg'l(%casgpﬁ&hﬁ%é‘@,@%?% may be dsependent

Cont act addresses related to Circuit Swtched actces
i tipyeeof iglay @8 aceprdingr toangphscriberqraldle. of use before a

nor myl,, aﬁ’&ﬁgftasé%f, cygd pﬁe;f%gfﬁ%\ge?mbﬁ% ewg?tga ?ﬁ;iangystem for

rul es regardi ng contact rel at ed

episdering ?w, eqiement €UEbn BodBI mplthiesia subsystens(B48Y-. wherein
-Hléﬁsgjsgéffﬁ gg@)%lrilsgy rﬁé}:\ng%r §?% aﬁégpﬁg&? P@cﬂ%%ﬂoe%%e?ﬂng Call

[ of according to a s er p
BassivntCentrad sipunntiont (B-O8CReand i theerdgistration ciquest drtludes a

isteri ser, equi.pnent (UE) in an

b laB TG, o R RS B 8 B er e ot retatec
wother acmess ngpas The rsystendinudesr @gans Ifat fowardhiitisd rédistration
a_Seryvi n% CEMS Sessi.o% Controh. Function (,S-CSCF)_and
ErEePle i A WS, FSPaciated: applicptio: Setvers apd Jggans “for sending a
rgistation rgsponke tartis IOTRAbout access type of the user
and ntacts related to the acces pe. The, system .
ncl GBS (AT Giaegs NGRS dinthe, ReCSEE O wilking’ feq iRgistration

a8t hisbdas 26 CinpleherPPadcess | Riless & i ’
iégﬁdi ng a rggi str?gti on res?ggnsgﬂbto t%gfq!%9%§?é6§P£ user

protarencshanddbe hepdaithat issiciudsel i thei ragigjratine request is a P-
ABSHsSt NBIEHR-IRBrih8HMIE HedagPAREt iftiidEY & *ctsa?éas%g fo Cirout

rul es according to operator or user preference a
fwhehad 26865 s included in the registration request is

a P- - j d i ncl
oy 25855 VSISO SR BRI DRl S amanges
in order before a normal, Packet Switched access contact and the ordering rules,
regarding contact handling related to the access type on local policy in the S-
CSCF, the local policy in the S-CSCF being dependent on time of day or

according to a subscriber profile.

BRIEF DESCRIPTION OF THE DRAWINGS
In the following section, the invention will be described with reference to
exemplary embodiments illustrated in the figures, in which:
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Contacts related to Grcuit Switched access in the
header can be arranged 25 in order before a nornmal,
Packet Swi tched access contact and the ordering rules,
regardi ng contact handling related to the access type
on local policy in the SCSGF, the |local policy in the
S- CSCF bei ng dependent on tine of day or according to
a subscriber profile. 30 BRI EF DESCRI PTI ON OF THE

DRAW NGS In the follow ng section, the
invention will be described with reference to
exenpFiguse ﬁﬂ‘eprdtsmahm feval luﬂaddka:t@giamrbftltﬂs drchytactse; 10

which_. 5 ep a hi | ev bl oc

of | CEioHR1A ftiFafes: & hiohofl GHdbas, FlagErR oot St Switched
caBsd SvBhisFaibTain di@oftiah@e Withadn émbedinienBof thehsrdsent invention;
Access at registration in accordance with an

&hBodi nent of the present invention; and 5Fi gures 3a,

3b angigéfestnpizptariddegs Jﬁbﬂtﬁ?ﬁé sﬂ!ﬂl%tld)ﬁ!s W%ml‘h a reglstered device is
registered device is jdentified in CSCF accor di ng

idensfierd b 4@&%06969¢r€'%1@s%ﬂ1?0q"ﬁ9%§§ﬂf8?? present ingenflpnes

4a- 4dFightdss hh e ifistraiR! | bﬁunéildng whw%h%m%hhggml the 'SeCSCF is
S-CSCF i s changed in accordance with an enpodi nent of

changadda aseordaiemwitd @n emipedimentef the PERSNEINVENtiQNit i ons
wher ek fls’ 5858 dedidr &ldﬁoﬁ@tvbﬁéﬁém'mﬁer%ﬁt ?@rk@k&ﬁlons may be

accordlng to an enbodi nent resent ntion

Fakgnrassoslingatp an ¢mbediment of tr@azresﬁré invegtenti ng
di ffe?ﬁgks %?lﬁ‘?nilh@t}até' &ﬂléﬁ%é‘%b%ga%ﬁ‘fgrghpge@?elﬁ%l ringing

resent 1 nvent
Echm‘m ancerdiig owan e!%hpdmmu ohthegweséendhveatiporand a

prese r V.ek r di g ki [t

o1 cachBaren )it CRAMMcRebRoERRYNER R fo'sifsence server
bbbartiihg@lan embodimenthaf the pressnhipvetation. | ed descri pti on,
nuner ous specific details are set forth in order to

provi de a thorough understanding of the invention.

BEWAMEED DESORIATION ORAHBINCENTION hose skilled in the

art t ese t i,nvention may be practiced .20

i t nol he o BuEg 36 MHIeH SRR RR, TeRtArariie daliGeare set forth
YW bidek i proviert @‘ﬂﬁiﬁou@!ﬁ UREE st d(f@mh@ﬁﬁ'?érﬁ!oﬂnﬂiowever it will be
circuits have not_ been describ detail so as not

Hipdeystaodrty thage gkilled it theqr mqtglﬂe present invention may be practiced
without these specific details. In other instances, well-known methods,

procedures, components and circuits have not been described in detail so as not
to obscure the present invention.

A parameter associated with IMS, “P-Access-Network-Information” aiready
exists to deliver access specific network information, but no additional information
indicating access type (CS or PS) is currently included in this parameter. Prior to
the introduction of ICS, PS access was the default case. The P-Access-Network-

Information header is described below for reference:

access-type = “"IEEE-802.11" / “IEEE-802.11a" / "IEEE-802.11b" / "IEEE-802.11g" / "3GPP-
GERAN" / "3GPP-UTRAN-FDD" / "3GPP-UTRAN-TDD" / "ADSL" / "ADSL2" / "ADSL2+" / "RADSL" /
"SDSL" / "HDSL" / "HDSL2" / "G.SHDSL" / "VDSL" / "IDSL" / "3GPP2-1X" / "3GPP2-1X-HRPD" /
"DOCSIS" / token

access-info = cgi-3gpp / utran-cell-id-3gpp / dsl-location / i-wlan-node-id / ci-3gpp2 / extension-
access-info

extension-access-info = gen-value

cgi-3gpp = "cgi-3gpp" EQUAL (token / quoted-string)

utran-cell-id-3gpp = "utran-cell-id-3gpp" EQUAL (token / quoted-string)

i-wlan-node-id = "i-wlan-node-id" EQUAL (token / quoted-string)



10

15

30

A paraneter associated with | M5,

"P- Access- Networ k-1 nformation" already exists to

del i ver access specific network information, but no

additional information 25 indicating access type (CS

or PS) is currently included in this paranmeter. Prior

to the introduction of ICS, PS access was the default

case. The P-Access-Networkl nfornmati on header is

descri bed bel ow for reference: access-type =

"| EEE- 802. 11" / "I EEE-802.11a" / "I|EEE-802. 1Ib" /

" | EEEsBI0@tich g dst-locaticahl) PRAGKHRENen /quétdd@itkz) UTRAN- FDD'  /

" 3 GPP-i-BEPRIN-iF R EQUAAIRen /[qudtedBBha" / " ADSL2+" /

"RADSL" / 30"SDSL" / "RDSL" / "HDSL2" / "G SHDSL" /

" VDSLFigure' RDiflustrates 3a Apghyleyel / sigmalipp2diagram 1¢8POircpit Switched
1.S" /.

APEeS. o rppisf8EIn acpordafiEG 4T drerlhouifight OB fresent jnvention.

E’%Awpg-ﬂe/twekﬂei@ﬂham desdler ri$ extertdedsino thea pogsssit iinvantion to

|nd G, 42 éﬁ% gfgc%r 'g‘ﬁ's ugsgégtgegggf ICE@@‘!‘O gﬁ%ﬁ?’ registration

eds rin

' t‘aqueahamrédélwletbcﬂg@-'CSEEJAhd @ndkplicatiopudersdr AS) Mg Application

SNeE JeB S ToRony APORBIAR SV ofrpior AP EBRuAyity S or any

6thek A8 /(e.gldPredersde Segyery whigp pges régistratipppRtatusAdhlexecute its

fpDiERat o GPestF MiMhede it aem diftoliSt)nteriee. The s-

Gswsﬁamfalﬂoe@épﬂﬁdde@ﬁﬂélwaﬂ@ pifgtetionvibtifhpiiment rules following
enbodi nent of % %esent i nvention
pOS(@IQL O UREK RISTarenss 10 Pt Soptaale rrlatpdite GSaeaegadn different order

apFES boddygention to indi cate access type as CS and is
inserted by I1CCF into an | CCP registration request and

del | ViEIBuEsi33. b eadrcrpiatiagAILatansIA Wik a regiaieyed device is
iHeatiMRP ik catd-e_cpe raY:@Brcﬁfﬁ‘ th CerhBbERRARY oAb ﬁr%fsbﬁf‘ jnvention.

Server or Voice Contlnuity AS or any 10 other

Défegentiatipa s bﬁf&t@eseﬁf%randm?sh edevicegi g& raﬁqomphghad ulstmzmg
t;
et ifeliddh P RRheiihoR In 8o pibligtd gy IECF sing locP.
E@u@"ﬁﬁoﬂrmﬁs NElizing k2 TDevigentl” fwntiéEudqnmn'eglstram)leboth in CS
t t
ol IF S TIREE B My BardiRffer MRTCEE RERUERoR Hhoilt 4 1 o sip
EE&SEER]rﬁEssggemdf&CSﬂF anedsS steya the “Dbviee ID” information with
[ tuations.in i.ch reagl stered device .
P aBIPCRRre s, B ol I Rt Bt 51 Fedifletest dve VE win cs
any O acvess,RArfd anathén UE| m@at%wﬂh@ilwﬁs =#tes; the information
ctﬁ Cﬁsﬁ Cﬂ:c I|shed utilizing information included
FRre%He ggﬁ 35‘?1 fressage provided by | CCF using
| CCP. pélgWisger 2 -de@artactupi l-1-z1 cs dcef¥\i pevicBIDRrom
UE during regi strat¢$pqﬁbot hin CS 20 and in PS. This

i s a new paranet &r P2 §5 285e8% - Bsviest!Dind i n

a SI P REG STER messg@iftadNp3S=-CoPS £1R68 -1 PoticaNB2t he
"Device ID'" information with contact |P address. For

exanpNete T+ IRWis 166F IPaddiees indg® aceesscasene UE with CS
and PS access, and another UE being a PC with only PS
access, the |nformat| on stored in S CSCF appears as:

Flgure 3b illustrates including at least one “alternative contact’ from UE

during CS registration. In an ICCP registration request and REGISTER message,
S-CSCF needs to store the “alternative contact” information with contact IP
address for CS access. S-CSCF can identify that two registrations belong fo the
same device matching contact address and alternative contact address. For
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25Public User ID ---- Contact IP1 ---- CS access -
Device I D1 +-- Contact |P2PS access --- Device IDlL +--
Contact | P3PS access -- Device 102 Note 1 - IP1l is

I CCF I P address in CS access case. 3 oFigure 3b
illustrates including at |epast one "alternative
contact” from UE during CS registration. In an | CCP
regi stration request and REAQ STER nessage, S-CSCF
needs to store the "alternative contact” information
with contact | P address for CS access. S-CSCF can

ietantpld, yif thesd 2tdmcesgir@tre@i*sﬂeeétﬁ d1e) OBOwitt® OSend P access, and

devi tchin ct .a SS an alternative
EDRIE VB e d PR Sng P B3 Tnd insSimatige slorss! iy S-CSCF
ppeaiscsgLd, one UE with CS and PS access, and anot her

UE being.a PC with ognl PS access, the i nforrmtl on
storef %HC Yseigdb-—- H‘pﬁ@ﬁ%é‘t I —-put$ actass—— At contact IP2

Contact | Pl CS acregdntact IPY I---COog @gkedsP2 5+-- Contact
| P2 PS access +-- Contact |P3 PS access Note - IP1 is

| CCF | P addr ess it €gntact IR%--caddS apfefsre Sc depicts
US| NG Nfe Mibt iRFIFddBLL i 08Mickbys (ddd ) 1O

identify the 10 devi ce. can be derived from | MBI
delivered in | CCP regi stratl on request (MAP USSD

At hot e 360cpts Being 1P thali el o AE TSy Bl 4o identity the
dlewigs. 1P canche IderiVWIfrqnnﬂMﬁlredeh@erem mhICHdﬂtragBtraﬁbn request
S S8 ke 4 4 B RLAGRRIEAG roacer
v e REGCISTER nmssage. LE~@SC5emeEgdsatcP@tomtmelm/ll@lnlryorﬁ&tlon with

BEREREL MAfgh e LB P s RERRYS i deicos ar
réditered, -onsoWE anith CB2Rfd RBcazess, andvEhdthér UEGRbaiRl a PC with
loﬁ yP aa%géessss the :nfonMlegn stored in S-CSCF looks as follows:
Pubilic User ID ----- Contact IP1 ----- CS access --- IMPI1
+-- Contact [P2 -----~ PS access --- IMPI1
+-- Contact IP3 ----- PS access --- IMPI2
Note 1 — IP1 is ICCF IP address in CS access case. Note 2 — IMPI1 is

derived from IMSI and IMPI2 is stored in IMSI attached to PC.

Figures 4a-4d iilustrate situations in which 5rdering in the S-CSCF is
changed in accordance with an embodiment of the present invention. The S-
CSCF can also use P-Access-Network Information to implement rules following
operator or user preference to put contacts related. to CS access in different order
than a typical PS access.

Currently, contact handling is only based on g-value from the user. The g
parameter is used to indicate priority value of the contacts for routing from a user.
The present invention provides for an ordering rule that can be based on local
policy in S-CSCF and may be different, 6.g., dependent on time of day or per
subscriber. Possible orderings in the S-CSCF may include:

. Try CS access contact first and then try PS access if no reply (Figure 4a);
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Note 1 - IP1 is ICCF IP address in CS access case.
Note 2 - IMPI1 is 20 derived fromIMSl and IMPI2 is
stored in I MSI attached to PC Fi gures 4a-4d
illustrate situations in which ordering in the S-CSCF
I's changed in accordance with an enbodi nent of the
present invention. The SCSCF can al so use

P- Access-Network Information to inplenent rul es

foll owi ng 25 operator or user preference to put
contacts related to CS access in different order than

at yp}rﬁa%%cmct first and fﬂérfwclsyacc@g@tfaa@treb@mdiguwazb)

is on -value fromthe user
par angbeiCS fcgess cp@taph enbyaifebpthi 65 @Vdvﬁﬁuécqﬁsst fRntacts are

f%éét%félozgf ly BHé‘tcbﬁ‘t%cﬂ‘ i5 PEYiBteHSE Mry %@e@fsﬁa?&@bontact)(ﬁgure 4¢);

rovides tor an ordering rulé that can
baé@diemativwal 30policy in S-CSCF and may be

ghgggﬁ'ﬁ@ eai_r,gess g Hﬁﬂfjgﬂ!y R”b&ﬂh”éso gaﬁsoécc&%% contacts are

Ssi ble or ings In
registeckst (nfrmryy Gfe aou@s@safegsmd.ftm tstue rggtstqrwé ﬁonﬁayt)(ﬁsgure 4d).

5558 Bplipnd Gl Rrbe L kOhtpS iEkiing T 1 $-CROFGARIFs only based

bEicgmlee#b)nthe‘DsprﬁSaaccess cont act onIy if both CS

and PS, acce ts

cont aEi gures ﬁgg‘lcdga ctdSItL@&IQF% ﬁ\g'le?ég ﬁer oy f&ﬂ{n){; 84fons may be

Eakainadchtdim@to #n dmpodiateaht af therprasentahyentidn Tﬂ}e BLSCF can also

access cont act bot.h PS.a con teS ) .

ise The - EreiennSpiigetien 1o, RRbren: eSS LPRFRSI Byng to

Ebﬁtlag%gloﬁ &i@% e8me dviet r)aQE'teg‘édi @véd}n#ItTﬂgeaecmbso'ﬁlse forking rule

wou expand con a t he

B Do Ratat o qga{/efﬁmé R Ch endabdy b a‘giéfefsﬁr sﬁrﬁé’sepe“de"t on

Ak dé%PP%s@ibtfmmgQurésmu&én di fferent forking '

actions may be 10 taken according to an, enb %f

the pFedets only\Rshareass cpREacsf c%egeua?nfesf%%fea %C and PS
rk-1nformation to inplenent rul es to

su%:@:ig%r\é?ng to contacts for {Tﬁe sanme devi

regi sForketd o CHareass| eontgct disa aiser ismegistener iy holﬂ £S and PS

gg# F@ﬁg%bgn | ocal policy in S-CSCF and may be

dependent on tinme of day. Possible
f or ki Frgrkr t0l RS accassdatact rskdhen taoCoMoptaes (Rigeieds) and

ccces EOpHogay 808kt onfatfid 3hEA rdtk P bdadtglis g,
Thesale ¢ah hseegllset:emmwtmﬂ'o&;dm@ﬁt:almm setheds (Figure

&3 cofPdulo oy i B0ty S e R8T b Hoibielia e ina P
bicksds. It dfan&fdriedifevicestraply, (rFiGBiaecesd )contact and

. Fork to only CS access contact if a user is registered at both CS and PS
access. If none of the forked devices reply, iry PS access contact.

The forking rule can be based on local policy in S-CSCF and may be
different e.g. dependent on time of day.

Figures 6a-6f illustrate situations regarding different sequential ringing
actions according to an embodiment of the present invention. The S-CSCF can
use the P-Access-Network-Information to sequentially ring the contacts in a way
that contacts related to the same device but to different accesses are tried in
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The rule can be al so conbined with sequential ringing
so that: Fork to only PS access contact if a user is
regi stered at both CS and PS access. If none of the
forked devices reply, try CS access contact and

Fork to only CS access contact if a user is registered
at both CS and PS 25 access. If none of the forked
devices reply, try PS access contact. The
forking rule can be based on |local policy in S CSCF
and may be different e.g. dependent on tine of day.

Eegusree datoref(of iaftél?try:ag@o fihy ¢BhiaeRSpdie@RY tdi diler devices. In other

Mrent Folgéuent rlngi Fg\}’é&tl ons according to an
iPREsIPlestequaRtial ringingitule ¥9&n. The S-CSCF can 30

use t m)emi?nw\%@qaéntmymgiﬁgldiﬁ%mé@éeé BrySeg %@%ésaédrﬂact first if

ring the contacts in }éthat contacts rel ated

AIHSCE Isegigtared at botp Q%aﬂﬁi Sepees dEpRERlY are tri ed in
9 sequencerhet® bécééérbe?érbfify)ngt AAther dé"lriéé (F@g&@ %‘ég‘:t S

poi nting to ot her devices. "I n other word possi
sequent i al T Ggiargesw certarhaitergall seqqer\mi n@gmg to other devices

nti al e gdevices, try PS access
%ﬁ?@ct flllre\sﬁ){)'llqgj Sth&ifgsrgg: I stered at both CS and

PS acdesst inpiuda &S agreps cantatt lmseaﬁﬁd.ess before trying

anot h?j; Wi’-.?% s%ﬁuélﬁiaﬂg "nﬁglﬁg)different dewce -OE?% a Cdomiact first if

cont a i al evi Ces
arusenistregisterad atiboth C($agde§ atc)essaﬁdo dseply:ot i ncl ude CS

2o R aBe uRtrand  BRNER 21 Y,

tf 10Tey BSaxccess cenfast afterchatedpohbe €5 aliisdqiiéntiat ciagtig to other
devPee Tl el e 270 ) Bs access contact af ter

no redpaosiaciude # éccsequemhbadﬁgdra@if)ng to other devices

g E: gﬂf‘lge gggnfjerﬂ%q rlnglngortuieI ggl’ll Lf)%ebapse%cce?oca? pohcy in S-CSCF and
may be different, e.g., depending on time of day.

These parameters can be included in P-Access-Network-information or can
be included as a new SIP header parameter. The AS canh use the contact
information to differentiate between CS access and PS access for Access Domain
Selection (ADS).

In VCC 3GPP Release 7, the VCC application server implements ADS.
When ADS selects PS access, the call is routed to the registered contact in PS
access. When ADS selects CS access, since S-CSCF does not have any
registered contact at CS access, ADS re-targets a call using a suitable routing
number to be able to route to CS access (called CS routing number), to bypass
the contact handling in the S-CSCF. VCC AS may know the PS registration status
using 3rd party registration mechanism when user is registered at PS access but
needs to implement specific non-IMS mechanism to know that a user is registered
at CS access. IMS 3rd pariy registration may also be used fo determine the
registration status at CS access, which would simpliify the ADS implementation.

The AS and S-CSCF can issue a CDR including P-Access network-
Information so that an operator can differentiate the charging scheme for a
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15The sequential ringing rule can be based on | ocal

policy in S-CSCF and nay be different, e.g., depending

on tine of day. These paraneters can be included

in P-Access-Network-Information or can be included as

a new SI P header paraneter.;gThe AS can use the contact
information to differentiate between CS access and PS
access for Access Donmain 20 Sel ection (ADS). In

VCC 3GPP Rel ease 7, the VCC application server

i npl enments ADS. When ADS sel ects PS access, the call
icgn‘nmmimmnmveh @S agiess and & coomhacication BferaCs @&Sessv\h’e.ﬂcces&

P afAEhRaton 857 58 Bl g RNV r&fisel 00 B pession

iss esigblishedi frarhl IE€CF (ot 2 RBBISTER In@sb@eib)hént@ef @é@;:@ters at

B peBSTeR e eptlitiealioh s Var himeptrssps

r eg| sFigate Gndematst&rcuﬁtl B@itdhiell peddsy ihgightidr & bOftesence server
istered at PS access but

ﬁ&%%@‘“@ﬁo .wfﬂ%ﬁwegtﬁfctf‘? %5 e5e5h INVRRLIGR A BIFSERTY 8NPl Reing an

mat AS BAr alsd rr@@ausé eP%c@és-ﬂ%t\ﬁ&Rﬂﬁ@rmhﬁ@ %&:r@afth}’d party
|strat on be used to deternlne t he

|r $iqtion; f?"Sﬁe@‘l%? 4 dgger@wqaw@gg'@r tmiusar ol BSacepss pyin CS
6BEesARnd ¢HN SrRidieAdtRR information 8 SvaAchés dAswgl%ﬁgr"‘?ﬁ%:s context

i,ssue a CDR jncluding P-Access network-1nfornation
ishatusgh sab%qr&eérwc@ﬁsanqer ifamatian eaftanal% atsgr agd Swhishes” the

bRisece LthiGO BN 'u@@r WWatc?ér 68 She PMéséhce status to decide

conmmuni cati on over CS a
phiche aeoess sherid bﬁft@eﬁetpu lalha@muﬁ@%ma communicationi s that if the

t I t
P?gr HI]E I}%@F’t@ e?ldgtgﬂg% ay\eg Gt@é}%ﬁ?&%? -8R ulua% g rﬁmlhéggdcall over PS
ﬁé@ﬁ&@t(@r@, mlC@gndoc@:SpverrP&rad:eess)oSunldmcw&tehtanhalaytrbade in a
Q%tt‘!n' cover CS access. 5 Figure 7 depicts
8 rcult ?H(hdogj access indication to a presence
ser veAs adit bedenggnivedi by dhbselskitted imthd Bet, theemblative concepts
senc server,, bein S| P _AS can al
R Tt RS ioREn St EieHistkand Yryled B Wids range
pﬁapgﬂcaé&msst Aataordimgly; tiee deopesot patdﬁtearénb‘&t\hﬁﬁtéﬂ%hoﬁfh%ot be
access or |n ess and can provid

BRtc o an ot ie ek X Rlang s oG8, isasased AbRverh T instead

dofiriceidy the folfoving sRiims.ubscri bed to presence
informati on of an ICS user and "watches" the presence

status of an ICS user. A watcher uses the presence
status to decide which access should be used to
initiate nultinedia comunication s that if the user
is registered at PS access, the watcher can initiated
mul timedia call over PS access (e.g., voice and video
over PS access). Such a watcher may reside in a 15 UE
or in a network node. As wi Il be recognized by
those skilled in the art, the innovative concepts
described in the present application can be nodified
and varied over a wde range of applications.

Accordi ngly, the scope of patented subject natter
should not be limted to any of the specific exenplary
teachi ngs di scussed above, but is instead 20 defined
by the following clains. 11 WHAT | S CLAI MED
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1. A nethod for registering a user equipnent, UE, in
an | P nmultinedia subsystem IMS, the nethod conprising
the steps of: 5sending a UE registration request to

t he | M5; determ ni ng whet her the registration
request originates froma gjrcuit sw tched access
net wor Kk; responsive to a determ nation that

the registration request originates froma circuit
swi tched network, inserting a header containing
information regarding the 10circuit swi tch access

PAHAD K CLAINGEDhe regi stration request ; and

forwarding the registration request to the I M5 and an
| M5 associ ated application server. 2. The nethod of

! ai N Imefhdbt T repMBHinG N Usar SRUIPNENtCUE, meahi FN multimedi
Cont r ol (135Funct [ i)n, S—i gCF sut i%lai lzﬂl ng the informat in‘(n)% meaia

prbsysten, 1My f‘@“ﬁmmﬁiﬁi%ﬂhélﬁﬁﬁs ccess dependent
Ul eSs iRy £ URcroRulalh RARIeat @ ngiser pr ef er ence.

3. The nmethod of "claim 1, wherein the header is o
i nserdaarmininghwhethgr sthearedstrationu saquast arigmatss dsror 8| circuit

%\%{ﬂ&#&d‘%c@é@n& ppeader is a P-Access Network-
n

ormation header that includes contacts related to
G r culespSwiveciocridatersination that tive registradion sequasi origidates from a

. I .
EFICHIAL RRIGR, Roektif, HERAE! SoliEfif Rihaiich Sbbraing the
bieduitr svitch aatess netwods imtd theRagistratidwiaquield andcess
cont d,.on . pol | ' 0 -
accor e ang s RO bet 9 e Mhas Cn s, pegpoated
applicatidn seweer.ei n i dentification of the User Equi prent
is achieved by utilizing information included in a
| CCP registration request the information including a
Pevi cthd Metiod of tlaimelt finthet wonhaeisingr a Berlify ¢!t SeesibraControl

Ehagtionn SeasCho wilalig 6 iMpdstiohon g, Seated hgbdér to implement

abdes Q@bbﬁ@rﬁ PiNed @bc&lﬁir’@ﬂoi lm@épﬁéﬂoﬁ Br ﬁéérf;ﬁ‘dfebé/ndeh S
S-CSCF with the contact 1P address, and the IP

Mul timedia Private ldentity is derived fromthe | NS
8f thendJmethod of claim 1, wherein the header is inserted in the registration

request by IMS CS control function and the header is a P-Access Network-
Information header that includes contacts related to Circuit Switched access.

4, The method of claim 3, wherein addresses of the contacts related to Circuit
Switched access in the header are arranged in order before or after a normal,
Packet Switched access contact based on local policy, time of day or according to
a subscriber profile.

5. The method of claim 1, wherein identification of the User Equipment is
achieved by utilizing information included in a ICCP registration request the
information inciuding a Device ID, an alternative contact or an IP Muitimedia
Private Identity.
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5 7.A systemfor registering a user equipnent, UE, in

an | P nmultinedia subsystem |IMS, the system

conpri si ng: a UE for sending an I M5 CS Contr ol
Protocol, 1 CCP, registration request to the I M5

means associated wth the |M5 for determ ning whet her

the registration 10request originates froma circuit

swi tched access networKk; a function for

inserting a header containing information regarding

the circuit switch access type into the registration
requedhe rﬁeﬂhbe ofegaiat Satwhanein eitje eBévites 1Dds dCOMER address, the

or| natef a. cir UIt .SW tch n

Uk EnoleBlb3ng. ifmes e dyf G TGS MK e, opngact 1P
tdaﬂrésl’s!ﬁamd\eal? MiEmbErsBORit@idemtinae deavdd Pomas WABI ofthe UE.
The systemof claim7, further conprising a Serving
Call Session Control Function, S-CSCF, for utilizing

the i nf eysteinl B Fdyidténd %Qfsbﬁcédﬂzﬁﬁﬁ&ﬂ WWE,| IPI@MEM t multimedia
access rules according to |MS operator or user

SHBEYSIM S, the sYHemSPMRNIBING claim 7, wherein the

heade n u

heaCos, U o N U CoB P CemLtoh oot

thentM@ss Net wor k- | nf or mati on header that incl udes

cont a O el MR M t e

con ey oA 6 WDl Ao ] oot

r%mtsﬁswngloat@ﬁ from @ ciboit ewwedmgss neiwors header are

ar ran L
E‘?gndé@g gé@ﬁ%%'ﬂﬁé der ﬁtﬁfm@dlﬂfblfrﬁ% ion F@é@?ﬁﬁg the circuit

sagaln cHacgss dynendnto htived regnsjraimorad;uagt tfothleomistmiohc;equest is

C ofile.
peinedig brighaRRORC AU SACARBREMGIE R L | =, 50
cont atdglwmeams fae fomardmgctha régisiration tedieast toythe IUVB arfddan IMS
a|m11 wherein the Device IDis ICCF IP

gg céé%a a&P’PS?R’E{. ve contact being informtion

stored by the S-CSCF with the contact | P address, and

bhe I Ep Ntlék%témd% qggﬁ I7X?tg§fﬁrt dc&%ér%ﬁ&' a ?{lha eC?lall éessmn %ontrol
Fegtdre S-08CE, m@num@ tHBrmatbn i thedRsdrRdmeddefeslimplement
subs the control function_ conprising: neans

?S?G%efé'@ﬁ\ﬂcﬁ@dm toNKIScapaiaiar op Hser RIBERERIICE. | CCP,

regi stration request to the IMs fromthe UE, neans
assocjated with the I.M5 for determ ning whether the
Pegi sThasy#tany eljglain Torwhnraii e heasier & insededtin the reg:strat:on

L% %gr ARSEES BBhWOI EunaidiNeicP N, dﬂd"rth det N9 ? P-Access
0 he circui

ntai ning I nformation regar
Nﬂtw% lnfotastion pgedenthatt ineludegi contasts o?aiat&ﬂq tee Qirduft Switched
%Ec?esr Legistration request is determned to originate
roma circuit switched network; and

10.  The system of claim 9, wherein addresses of the contacts related to Circuit
Switched access in the header are arranged in order before or after a normal,
Packet Switched access contact based on ordering rules regarding contact
handling according to local policy, time of day or according to a subscriber profile.

11. The system of claim 7, wherein identification of the User Equipment is
achieved by utilizing information included in a ICCP registration request, the



| ogic nmeans for forwarding the registration request to

the M5 and an | M5 associ ated application server. 14,

A Serving Call Session Control Function, S-CSCF, in a

system for registering a user equipnent, UE, in an IP

mul ti medi a subsystem I M5, ffe system conpri sing:

nmeans for receiving an I|M5 CS Control Protocol, | CCP,
infaregtian inallding arRepiceEsiD, Bo altemativescdntantot Ae IRMultimegiesPrivate
Id ﬁ@goci ated with the I M5 for deternmning whether the

istration request originates froma circuit
swi tched access network; a function for inserting a

121122HRL o500h 8 B0 AR SRYOBl B0 (U BBE PSRl Hht

access atron re
alterhativeegntatt lailmgmfcrreths storest Methe ShCEeH with tbe contacttiB address,

ami {h%%%n&ﬁﬁrﬁ&qi%brﬁéﬂ'eﬁ&{h% 19%%%%&?1’0@“%!'0 iﬁ)gtr{%.s for

tTon request and an
| M5 aSSOC|ated appllcatlon server, wherein the S CSCF

13.CONRM ﬁter‘ fl?;'? gﬁf rq'é aQtIeJ’l 5'ug9ré rhéﬁt gaih'a?lrlP 1ﬁrﬂg ia
9 #re SS r ngb ?

i nser” nt ac €s accor
suhsyﬁeup G‘VJ&I tbe ccmtrcnl itmctlpm ebrapesing: .

means for receiving an IMS CS Control Protocol, ICCP, reglstrat:on request to
the IMS from the UE;

means associated with the IMS for determining whether the registration request
originates from a circuit switched access network;

a function for inserting a header containing information regarding the circuit
switch access type into the registration request if the registration request is
determined to originate from a circuit switched network; and

logic means for forwarding the registration request to the IMS and an IMS

associated application server.

14. A Serving Call Session Control Function, S-CSCF, in a system for registering a
user equipment, UE, in an IP multimedia subsystem, IMS, the system comprising:
means for receiving an IMS CS Control Protocol, ICCP, registration request to
the IMS from the UE,

means associated with the IMS for determining whether the registration request
originates from a circuit switched access network;

a function for inserting a header containing information regarding the circuit
switch access type into the registration request if the registration request is
determined to originate from a circuit switched network; and

logic means for forwarding the registration request to the IMS and an IMS
associated application server,

wherein the S-CSCF comprises means for utilizing the information in the inserted
header to implement access rules according to IMS operator or user

preference.



