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Session Initiation Protocol (SIP) User Agent (UA) that can be fixed or
nobi | 40 VWBSEKKGROAUND 5 network node, the network node may act on behal f of
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UA in the network er to an ar sof t war e
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conponent alpLYYSIRT, a“[d f?ﬁatﬁ 3?“émpsyét8'?’r'§uer? fansed home ageliances s%lna? “CE u{edZ i'ncl ude,
but I S notefiigermtdreahd similandeSices ha havegatwol @oymunicaiongeapebilities.cln sament , " " UA, "
"user equ " " sed synonynously herei n. Those
skilled E&?ﬁm&g}"{’l{% Wﬁggr trogc Z’t‘lee’mt"%n% thﬁlgé;e terns can be used
interc hangeabl YEvmaylalsp rqfﬂéo dayjskd thashinisimijar egpabilties by aragere nptneadilyi r el ess
CoNMuR, Caharﬁgbrﬁakvmysshm opREAMIEIE £ Seth RoSAPERH 193y RAWBURb&ARL | ONS usi ng

vari ous net con urations and Radi 0 Access Technol ogi es (RATs). For
exanpl e, the UEharayn @a@r— gepalserefes ooy gasindnitiption PaitesgSIRserdyaentd P fle
Conmuni catin@AFixed or mobile. When a UA is a network node, the network node may act on behalf of

another function, such as a UA or a fixed line device, and simulate or emulate the UA or fixed line
device. For example, for some UAs, the Internet Protocol (IP) Multimedia Subsystem (IMS) SIP
25  client that would typically reside on the device actually resides in the network and relays SIP
message information to the device using optimized protocols. In other words, some functions that
were traditionally carried out by a UA can be distributed in the form of a remote UA, where the
remote UA represents the UA in the network. '
The term “UE” can also refer to any hardware or software component that can terminate a
30 - communication session that could include, but is not limited to, a SIP session. Also, the terrﬁs “‘user
'agem,”"‘UA," “user equipment, “UE,” and “node” might be used synonymously herein. Those
skilled in the art will appreciate that these terms can be used interchangeably within the application.
| A UE may operate in a wireless communication network that provides high-speed data
communications using various network configurations and/or Radio Access Technologies (RATs).
35  For example, the UE may operate in accordance with Global Systém for Mobile Cdmmunications
(GSM) and General Packet Radio Service (GPRS) technologies. Today, such a UE may further
operate in accordance with Enhanced Data rates for GSM Evolution (EDGE), or Enhanced GPRS
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(GSM and Ceneral Packet Radi o Service (GPRS) technol ogi es. Today, such a
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Cor e Net wBrRide @E with acrese@iothestpipaantsiy & iglecBmyNatonssisieat case,

voi ce-over- | P @k TNRI GeaQoNRaRh&aip PRjettIBEGRP) kMR ni¥BY0ide BerbRES BRI bE Povia e over
PS. Furthernore, a hybrid, solution vdn

| ere s used to_provij t he voice
bear er and Mobe PRETARE X aseies GHIFAYF PYFE WB?@%%PP&A%&‘& freqgk %%M@;ﬁ’ﬂgt ed,
this g knmweas Telssu§d Rdiaht&eONOR6KI(TEBAN), Dk xaiple, Caciles$wirhel (08) 3GPP TS
23.292 and 3GPP TS 24.292. Over

) E—UTRAN%,Ihe.II\/B ma% 53] sone
cases, voiHBSEISIE BRLegw o pREdR g?‘ﬁﬁ)sreﬂ”c(’ - Adtemgrively. PYE E}‘ggzﬁ'\% LiRAR S¥hect ed
and exchanmgisng [H@bi Newesrk &CN)ME i medixeubsysteiragan be uged.olitiake daselSioieegrovdvlP ovar i ous
Voi ce Service |ndicator Si %\ﬁﬁgs ha}g; eb d%f iogeggst A | r(l’ld"iw(%ratac;l urrhds%{uti%at
ci r cunst an@ES A PEPIAUY t'%f%rbﬁ O 10TC8 P8 Py ST, 2 By oy
provi de vaoihee GSSs wsed esprovideahd vuiliebedrarand INGS iswskel to bantrblahé wnigerbgareradani elso be' | MS
Voi ce ,over. PS sessi.on su U AT v/ %@ﬂq’i 249 dgpp MO £, QR i C”

2 5PP 2
or "Ddta CHfP P?dgﬁ',‘ s I%.ﬁn w‘%@&y&%@g‘hgﬁ Isgr'v,icesq? VoI Ce on(F' y", 4 @

3GPP TS 24.292. Over (E-UTRAN), the IMS may be used. In some cases, voice services over

LTE network (i.e. with the UE actively connected and exchanging data over an LTE network) may

be provided using IMS.

Various Voice Service Indicators (VSIs) have been defined to indicate under what
30  circumstances a particular network, network area or network cell may provide voice services. The

indicators include the following values: "IMS Voice over PS session supported” (i.e., VoIMS

Indicator), “Voice Centric” or "Data Centric", and "CS Voice only", "IMS PS voice only", "CS

voice preferred, IMS voice secondary” or "IMS voice preferred, CS voice secondary”. The VoIMS

indicators may be provided by the network to the UE at each NAS registration (e.g. EPS attach) and

35  NAS registration update while the "Voice Centric" or "Data Centric" indicators are within the UE.
In some cases, an absence of the "IMS Voice over PS session supported” indicator may suggest the

network (e.g., an eNodeB) is not optimized for voice. In some cases, however, voice may still be
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voi ce preferred, | M voice secondary"” or "EMS voice preferred, CS voice
secondary". The VOEMS indicators may be provided by the network to the UE
at each NAB 20\giosissati on (e.g. EPS attach) and NAS regi srraisban/owpdat e
while the "Voice Centric" or "Data Centric" indicators are within the UE.
In sone cases, an absence of the "I M5 Voice over PS session supported”
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pr ef er encgupsaritds e RMEHRE SNy th@o&mﬁﬁ@sd mﬁagmeﬁﬁfe%e&) The prefiRh&ahh ONs
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these gr oUESgicaRMyiaMSFS Msise Oy or%S Vf%lﬁﬂ Rreferreds IN§ Veice Secordpmmii ‘B2 i on
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i sl ands of coverage of LTE-type networks residing within a nore conplete
radio cov&%’@@gﬁ?‘g‘v%ob‘?"@mN and/ or UTRAN. As such, various nechani sns
for delivering voice services to a UE connected to an LTE network have been
defined. For exanple, a CS fallback procedure allows a UE connected to a
network using a first RAT, where the RAT provides only PS (Packet Swi tched)
dormai n services, to also register sinultaneously to another network that
provi des CS domain services. CS fallback may be used, for exanple, to
trigger the UE to nove to a cell of a network providing CS domain services
and initiate voice calls, when, at the tinme of initiating the
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As wireless communication networks continue to evolve, in some network implementations

there may be islands of coverage of LTE-type networks residing within a more complete radio

coverage provided by GERAN and/or UTRAN. As such, various mechanisms for delivering voice

services to a UE connected to an LTE network have been defined. For example, a CS fallback

procedure allows a UE connected to a network using a first RAT, where the RAT provides only PS

(Packet Switched) domain services, to also register simultaneously to another network that provides

CS domain services. CS fallback may be used, for example, to trigger the UE to move to a cell of a

10

network providing CS domain services and initiate voice calls, when, at the time of initiating the

voice call, the UE was associated to a cell of a network that only provides PS domain services (i.e.

no CS domain services). The UE initiating the voice call may be either idle or active on the cell of
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i ndi C%' Onantdg'\%' ;o%‘ﬂ&h@r'mnsg &WW@%(&E@ WhdstaBlighaieRes RS il asilRAT,
e.g " Vol ce over session supported" indicatio pest\grplggwconnect ed to

RS or LMW@T@WRAN“P%’@(&‘Wé%f"'&?fd’r‘iefr}éﬁﬁr‘ﬂr"ﬁrbﬁ'gg 9appble. A B QY% A

updat e, ReylchiiGy MRl dREias Snotfer RATRGBRANDF UTRAND kritRefurning thDeablishment
performng a registration area update procedure, the "indication that

certain séfthf CesalbiswedFSpdlora nay change. As a result, if the UE receives

services (as PRAYE fhPBEdnfiired B CuppbiR Ssicd sick ufmmr\bhha“rayso\dammaruﬂ has
al so regi stered, the UE may not be ca abl e of 05)&d Qqﬁqgtsone se rvices

of fer & bg*ample. thiEE RYsFRPOR YaIca AYeR Jr 5O 8“%{’8‘ Hay vgoulb%ﬁ B %%n on the
access nebwekcsementi IMp &Vdidtovarlasg Gaatitiacess (VOEGA). As described above,

there are a number of message tags for defining whether IMS is available over a particular LTE

(e.g., VoIMS, SRVCC). Furthermore, a UE may be configured to select an initial or preferred voice

solution based upon a pre-determined logic tree. If the initial voice solution is not available, the UE
30  may be configured to react based upon pre-determined logic rules.

When a mobile terminated session is presented to the IMS network (e.g. including a node
like the IMS Application Server (AS)), the node determines how to choose a target domain for the
call delivery (i.e., CS Domain or PS Domain). A target domain may be defined as a result of IMS
registration over the LTE network or the E-UTRAN, or by being configured with a CS target

35  address, where the CS target address is provided e.g. as a result of a combined attachment
procedure. In some cases, when registering, if the UE discovers that VoIMS or Single Radio Voice

Call Continuity (SRVCC) are not supported, the UE may not include an indication such as an
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"indication that certain services are supported”. In some instances,
problens relate to the delivery of services (e.g. a Mbile-Term nated voice
call) to wbeoldmosependi ng on how services are provi ded toTiUuseo1loBio48he val ue
of the Vol M5 Indicator, and the UE usage and voice settings. In particular,
the problem may apply to scenarios where the UE can receive the services

over a vardhgfd fQfurdiAg 8r AN Rnfifuni@lidhldeRAS xdeanﬂert(i@@n%\g thdWuldme ef er s
(e.g. the RAT deternmined to be preferable based on policies in the UE) does

not supporlclephray dMTiebliniits gpgisiratiop difermaten. Hoyewrihesause Iny audipfeqture g mayhe RAT

that the WecRbeh&E SerlitesiRYi@hl %ﬁﬁk&%qalE@rdugpe@mk@meabééﬁcermmebmcegéa%h@red
with I M5 over LTE or using I% in an area where Vol M5 i s not avail abl e

as i ndi cat@dnayflepse V§|amssq tﬂmaewerﬁ sergegsispclyas ptreangagrusicey radio Qyffdlai | abl e;

t he SRyCC Sﬁ%lﬁﬂly%}(en@@&f ah%/[l\‘i?él IC$FmdylienyMakivial Relicated. fileSraRdér. i UQRRIARD, NO
i ndi cation made avai |l abl e b% the network or nmde avail able by | ower

| ayers in “f'ﬁé%ﬂﬁe' spegificatns. (e that thiacrgny g S Bas brefised I ghigidecument f b8t or e
per f glr m E@u&pb@s r(e)guaﬁ.f)mgl ridte orcmncasrtaeaedmdws‘ ‘dpPligatid Bive@and (2) ialiging
establishin

|ﬁ2e Vol sessi on, wh thﬁ[‘} ¥&$@F|s su orted The
absence of 2 Ffés%‘frﬂ/sli‘ﬁ o vdeis r‘r"é*i’esfsr‘?ﬁw'cﬁ)?" f 's\%i’r tli.“’ner i s
Ol’dl sn't seppatipidlly ASIPTeRBst meage »bdvsraﬁsagmestbwtellm;o dnberFA WBlye diter Una]pl eto
inic eto nrasruct e .UE i nten ta use | or -
oo he, s 4 Bk B AU el SR Corb R ST L P s Byl b ¢ o

I ndi cat e tGSOFhESJGBSF(erg:S(le&nesrzﬁg]lmitltcaztnla@pi)cau%‘lﬁbhelf It should betlehs from thse | MS

for "voice ust f.or " serV| ces (e.g. when the UE
desires V8'|“%"Z “""ﬁd‘ﬁs n%crrldn B%h’es élérP\ﬁhguetghl% TEUTHE Vol MS i ndi cator was not

present or i ndiGza¢rdty, thlaatt/ISWSl MEsr reseiptaf amiMS tegilstraipn messageaig nbawareadfear how

Mobi I'e- Ter, . m%éﬁegpﬁ@{ccéss cdhs 'o?c%gicQ driles) Jf\@ Msea ! Ly héh %g d)%ﬁ&{\%he UE is

canping on a Bow cal I's can rou e UE over
t he C35do mfpmnatlmltatbpldhmghfymformaIWayoandn@mé‘ategasattoo meksagee deteralineshoartiae

routed to s&slg%n HE: lﬂﬁ .cki\é{ﬁﬁlgx %Esrohpﬁ OIP @eWhg %E%f é &Qﬂ%&e I;:ggsn’vé'het her

calls are route . S domain. In eret or SB?
stack has dhternam:l@s‘sth«t @SStKWd"ich'di"g 50ite) akoutdrhgroufgsly &f the Uh isdzbven(the aptien IRAS

regar di ng gt@eniNA ManOLesdiSiinRENB v kR ldYe 7r01ﬁéﬁethU6EQQ@§mﬂ&thoK’Q@)@sﬁMﬂ@t her

the UE can receive or initiate TM5S voice in certain areas. In sone cases,
the | M5 orp®) Eeeint aE&SIPANVHEE with anegffer fopp wpkile termingted gall of opg/igclyfing veigse In

I nt enhon yQf prassie ABcIbMR hOMYRE May 565 SérPBSCandliaddind (AR MNP APRKatial | Z€
t hrough the Vol M5 | ndicator that Vol MS is not available. In that case, it

may be di PEVEUPECH®- the 1M or SIP stack in the UE to indicate to the

ne]E work that cah lnswa‘z,h(ezuéllhgingﬁs‘@;tndm;‘sh dﬁna ﬂd@rraﬁwﬁmrndicmn tﬂiﬂﬁ’erﬁﬁh&er@ﬁéﬁlﬁ@esm wor k
i nfrastructure cannot | et ft hese_{wo cases. Aﬁ uc en
=4 agRAT Pechny 18 Nerer RiEr B Ao

the AS/ NASUPRELile camnegisd tg oy BV Kgier pkeT R asiaion et reigtio) vs
I ndi cat or vila@tonhdded\®GERS 6&[LTE9EB(E/E UERAND&S&irddl L@mﬁp’ﬁﬂfcﬁhﬁg am’m "Brﬂcldm‘gcwem ng
ecepBt haPiakt B G A7t Ui ey o e DR B P e LS Py
I nt egr at edipitd prodelre Al ‘NAiadbresbdt caruth dehvires vBsupparedd” ehag shangd. Aha\t&utt,hEth&/ol (%)
i ndi cati OQJE receives services (as provisioned for the subscriber) from the IMS domain and has also
registered, the UE may not be capable of obtaining some services offered by the IMS domain and
authorized as part of the subscription on the access network depending on the present value of the
30  “indication that certain services are supported™.
In some instances, problems relate to the delivery of services (e.g. a Mobile-Terminated
voice call) to the UE depending on how services are provided to the UE, the value of the VoIMS
Indicator, and the UE usage and voice settings. In particular, the problem may apply to scenarios
where the UE can receive the services over a variety of RATs and voice solutions, and the RAT the
35  UE prefers (e.g. the RAT determined to be preferable based on policies in the UE) does not support

the service/feature required. Note that, in some cases, the RAT that the UE prefers is never defined.
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This problem may al so arise when the UE perfornms an incorrect operation in
accepting the incomng call over IMs. A further problemmy arise in cases
where a UEohasi/gmesed t han one voice sol ution running (i.ecTdistéensnse
applications: exanples are VOLGA and | M5). One voice solution may be
provided by the operator (OpVoice), and one or nore solutions may be

provi ded by ot Iﬁsrrex IE,1a85E Mgfbérlé@stér@dgnhm%c&mnﬁe)rumg:@mmw idahlaley
enterpr| se), or ol ce an In that case, to access OpVoice

servi ces, “here VigM ymi %‘I‘*@Iﬁ?ﬁ!“d&a‘?ﬁi Bythe YoIMS Indisator: Sirgilarly SRYCEaRY bed i n
3GPP) for yaRhitblel @0 SRUCEYRg mapndidk Eé?al?lfhe \amols aticalk Rewbt slﬂ?%:’ﬁb@'n@ ifiRatiéd ONS

(e.g. VoLGA). To access AppVoice, the connect to rhlg
infrastr ut',"(at{l pemaderpxailbleiby msr'i'ekwﬂmé'taﬁé?vat'%?l%tzyd%%ﬂay'ela indhe PRSI cast  be
based ¢on tﬂaw.asseoeruum@{orae&mﬁu l§:'?6ie PR IMORYRIr&RN, B ARGUSIS regidiraliéhe

UEdeci des to connect to Aﬁ\f[ ﬁ\év\hen the VolMS jndicator fromthe
t ranspor t bHtdtore gsiablishing pry %"‘H?‘Fd SyseviggrihethsyY dNSJs suppested; Fig 3bgence

a¥al Ihabl eofﬂahvan»ghmd.b&omy B‘?ﬁlyﬂiddﬂz{m&hak Vsnwsﬁathsﬁlﬁat.kro{rkuﬁpme@t her bIser vi ces.

If the UE instead registers for Vojce wt t robl ens on

i ncom ng AppVoi‘&sughafpee %J"%ﬂ%’éﬂ"%g‘ %@ﬂlbﬁéﬂab@g‘gﬂlﬁlﬂtet‘%@ b@g 6 he i n

an area \/\Mét&ertulmajslmlew& tb D€ IVBBLfOr vosde 3éreigest Faﬂthehh@e \eO¢rCesuirihg tﬁatafeajmm

suppor ot her wor, robl errs y\/nen, t he UE
P21 on et S MBS saoTr Ser e BT BBt bt o o8P vor ce

as curr entséryicesmemstffmedon m.&@l?&‘w(:d:s (eg. vies ed URndetikes “\ideNand ‘mdh-gcitedrservickse

success ot fail . fal |l back ca ratlon T U She., or 2)

the UE i sl’t’ﬁ%%n\éécw@dm{ %?toAﬁ'ﬁT %pfeﬁ?“%%feggh Qﬁv(?jst.s neravy ab g @% provi ded

t o t he UEuixfeat hev MohilésTaminpedvilld grcoming erthe IMS ore darob%whﬂdhc;blﬁmcampmg

| abl t
aval | 30! RS RAFERR 0 MVBIN A ARSI for 8 6! ABAR)
i ndi cafe wnhabe tuhbarUE tcshhtlther chdls gre.roulddgo the A1 usimeg S oxdr she FRrRARInvbelS t he UE 3)

is in an gggﬁn%\%ﬂ‘e;gﬂ%yﬂ ﬂgg q@smg es that | M5 voice is not

support ed e ol C S ution I's not int egrated with other
voi ce sol uti ongn 4 HE mhere U@ ‘{Eaﬂ\@g Ol\ﬁﬂ’_@ﬂ?k haragkdspiadiee indiatipns thagovererpsevidedr e t he

UE cannot g h@NAtsaregard.ﬁé}hmmofml%tnu@%&& meqm aio%sﬁmy&b Ghethd? el 4R When

| M5 voi ce |s not avail | e AppVoi ce stack may be separate fromthe
OpVoi ce sreeike @rnmtlﬁeﬂ‘@vo'mp EF“‘[ES@RI prpopracss: e PHRIVAP Nagk indhe UE may e

conpl epe Wles atsARR S Rfth thBikentbS&H SinE IS fdr SRS RGGords Ind 1R IRBHRA Syt he
foll owi ng brief description, taken in connection with the accorgan |E)r

drawi ngs &tzedbugh ‘B‘d"%&%‘f‘i"&t‘?fd'ﬂ?‘ VRREY isinft avpilabler bythytatiedt MEhRadingalt
represent (el dP8IFtstack i tBe UE td ifididatd JoQN&ﬁWoTrk lﬁit callsHEOLbd?ﬁtﬁ-W: adlivivb®bver
{)/e.r formn g&qég}%nigrieﬂeg Egsr ISI\/BI urat t ﬁcth wher e tgr ef gr It VB Psv\gm CF with CS
oi ce as yFOreinEtwOrkdpirgsiriaiure gnneyglistipguish e 758 Y PFSWChA of UE
behavi or \Mhanthpasmmfug ofEHUBR rdgfscérdal?&hb WS kedwisabBughwhd VoM Ssiaditatsighadf " | MBS
PS Vo i2ge il gfvglrcg S\ﬂs are not poss%?e an %%%pediggr}/ mcoS n?gcéail Ibeengg Iin?ercteh toethéJE"E over IMS,
the IMS stack in the UE might still accept the incoming voice call e.g. because the IMS stack is not
. tightly integrated with the AS/NAS stack and the IMS stack does not have the VoIMS indication.
This problem may also arise when the UE performs an incorrect operation in accepting the
incoming call over IMS.
30 A further problem may arise in cases where a UE has more than one voice solution running
(i.e. different applications: examples are VOLGA and IMS). One voice solution may be provided by
the operator (OpVoice), and one or more solutions may be provided by other parties via IMS (e.g.
enterprise voice provided by enterprise), or AppVoice and AppIMS. In that case, to access
OpVoice services, the UE may implement current solutions (e.g. those defined in 3GPP) for
35  selection of IMS, CS fallback, and any other possible solutions (e.g. VOLGA). To access
AppVoice, the UE may connect to the AppIMS infrastructure. The decision of whether to connect

to AppIMS may not be based on the same rules/mechanisms used for OpVoice, because, if the UE
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Fig. 3is a flowhart of UE behavior with the setting of: "CS Voice
Preferred, I M5 PS Voi ce Secondary" specified for the UE, Fig. 4 is a

f | onmchar twofoidokmsbavi or with the setting of "LMS PS Voipce/uspéig/osmpeci fi ed
for the UE; Fig. 5is a flowhart of UE behavior with the setting of "CS
Voi ce only" specified for the UE; Fig. 6 is an illustration show ng an

overal | PokdideX (dQRhdcOtb APPRMSHAY FhdddndSPoMSAhdiéaipEbom Rk Mmdporddyehis bagibbie e in a

non-roam ng configuration; Fig. 7 illustrates an exanpl e nessage flow for
per f or ni nghike Agtyerkindisatse i axpHRle: thgn the LB mryrobtteqipt IYISyepigifationfay g j s

an i |1 ust iome RRIQRE 1fihe DESRIMaA FobisRA FHPA Jp VoREMOA ARIMSI Poutii@ploblgms erponent s - of
a VoLGA network; Fi 9 illustrates a nessage flow for a to r@gﬁltﬁter Wi th

. U
a VOLGA nétRBig ;Appf‘]’a'.ce cpdjs mpy pesd patieselved begausethe UE may npidie ip it atgn W a

K/gg_nlecsi owo!nﬂswgmaslulhh% l?ﬂwgﬁ‘% ﬂehmnﬂpohar(e:gmuu@??sng ? VOLGA oli shi
ile-originated call; Fig. illustrate nmessage flow for establishing
a connection b&t B osds e ﬁw'aam'ﬁmh%é%@# E) 1§ 69““%?9‘?96?)#899”8?"&?‘% %8B cal | ;

Fig. 1%_ : $headick bdlutfoh FGHOpWRIcO bs QUMBMBSPEHicd MIBGITRe. fbased BA the VoIV irdicaet, wor k- of
a capabili

ty of the UE _Fj 13 is.an illustration of _a sage flow for
Gt abi i ShHHEguSeEohAIE PEES BUbHE s e evaar TAY Gr-0r 2HEPE FFStMEeit wor k
does not uppPdIS for Appesisd based @lg. dreilitiecprovddad i@ die UE Hyhie: AfipVaied piokiderUEven if
registers f n-voi ce services.: .Fig. is an illustrati f nmessage
Fow #Br Qe Rt § sSsiie bt nrasSrndn e SR o B M flerei - he
UE does natailublkehd UE mapegiotunfor Apg©WaicavitrAppIME ifitl@rpoliciel ioditatr that phedVE sheldl by
the network: Fi.g. | S a,schemat i .ng a_dja mx' Vi he
functi onald? (ii 13% pg)%%‘n"ﬁa raéogpse?“?h ermonat 1 rllsg'g '(':?:rgésvsvg{s%nﬁi r?hgsefmejlc\f‘\{log{tlat%&r- ADS)
functi on) thaFINS vdi@ is sot auppoitddugrtd) avhéngthe App\pigeselsaayes fidt ouegrated witht cilier vaibd ng a

connecti on he , e ' ' d [ure
tag used caur ot O hce MEGACERBIE IRl RiRuis e LB el HHBSAP ¢ BRI, o
had a !§uceelstidng o prevideskppXpicote thoWE @BerFMY trigekis narpygilable The AppVdi¢e]stask may i on
of a nmessgge.hLRWhhe ég\t,ﬁgg sRiNf Beconnection between a UE and a network,

wherein the UE I nspects the Vol M5 I ndicator and indicates call delivery
shoul d take place over an OpVoice solution; Fig. 18 illustrates a wrel ess

comuni catyaRF PRECIAPHONICITAE MfAwWikedi ment of the user

For a more complete understanding of this disclosure, reference is now made to the

20  following brief description, taken in connection with the accompanying drawings and detailed
description, wherein like reference numerals represent like parts.
Fig. 1 is a flowchart of a UE behavior when performing non-combined EPS/IMSI attach
where “prefer IMS PS Voice with CS Voice as secondary” is specified for the UE;
Fig. 2 is a flowchart of UE behavior when performing combined EPS/IMSI attach, with a
25  setting of “IMS PS Voice Preferred, CS Voice Secondary” specified for the UE;
Fig. 3 is a flowchart of UE behavior with the setting of: “CS Voice Preferred, IMS PS
Voice Secondary” specified for the UE; ' v
Fig. 4 is a flowchart of UE behavior with the setting of “IMS PS Voice only” specified for
the UE;
30 Fig. 5 is a flowchart of UE behavior with the setting of “CS Voice only” specified for the
UE;
Fig. 6 is an illustration showing an overall Policy Control and Charging Control (PCC)
logical architecture in a non-roaming configuration;
Fig. 7 illustrates an example message flow for performing an attach procedure involving
35 interaction with a PCC;
Fig. 8 is an illustration of an exemplary network component map showing components of a

VoLGA network;
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agent; Fig. 19 shows a bl ock diagram of the user agent including a digital

signal processor (DSP) and a nenory; Fig. 20 illustrates a software
envi r onmew® 20hatsssay be i npl enented by a processor of apusars2@agemi4ss and
Fig. 2 1 illustrates an exanple of a systemthat includes a processing

conponent suitable for inplenmenting a nethod for providing continuity for

sessi ons transigd 9MiuiGaQtniRaBe NEW Y9 b IUE o FEEERH Wit VEECRIhEWMRN The present
di scl osure rel ates gﬁnerally to a nethod for accessing voice_services using

a user equi predts (Qbpstaes 3 messagh AIRVEIRT sSRligyrersAMSFPPEEeshEEAMY Zal Iy to a
et hod f orvduoAVdetidig for HittaBnS£VYLGA Mdbile-aiiginddd@amet Prot ocol Mil tinedi a

Subsystem (| MS)F and also to agﬁt;%rrés%?ndl n% net wor k el emenliIE The vari ous
aspects of the feg dbilysipes a messagroflowyios estabiishipe gicoppertandetsena VB ardad annexed

dr awi ngs, wdnenaietwdrk ke a MobRé-ehhinsied @n; t o | i ke or correspondi ng el enents
t hroughout. It should under st ood, however, that. the draw.ngs and detail ed
osor ption 1 oIS Thtap AGHBIG 81 Lo FACSIRLRE POty iPg eV ORE! L RrataY o6, ect

matter toumye particular formdisclosed. Rather, the intention is to cover
all nodificatiqns,,equivalents, and alternatives fallin it hin pirit
2nd scope of A 41 AR ta et BpY e gRSRra Erenpfon ek el Eond
" conponenta,netwosky $/h&tin'theaavoikdves ndt uppore a santiena éahturodesiedddry thedJBand the UE

conputlﬁr-rrel. ted entity, either hardware, a conbination of hardware and
software, "SYtwar &GI8 fRare in execution. For exanpl e, a conponent nmay

be, but is not Hig. i# tsediltustrdien ofp masqge Boe $3 establishinga amnextipn ptess o (UE aad
processor, an qbject. i.

Bnd or o SSsRekREy ALEEEERARRE Fro Bblif SR aRER A BRIGHAD |
conput er amdvotkhe conputer can be a conponent. One or nbre components nmay
reside within gpg r t RO ARG FRERGAladrRY be

| ocal i zed on p?éé?égﬁgﬁ?hé’?’g% E)girngézaggrral Stﬁeéﬁg\ggt[véelﬂ S’\R‘gngr nor e ca(t)rrputers.
The wdéd '(Exrewmpling Access DogyimcPeleetian; (h-ARP) fnghondier vi ng as an exanpl e,

instance, or ilg$§ [s3hiiRSraubR¥r ARRSEE AOY e KAKIRNIAES &nhRE6h B&N&h B UESand
"exenplary" is not necessari lX to be construed as preferred or advantageous
€s

over ot hera ng&yoekc tvhergip theddh igeludes migafuiptagrssed to triggsr tie SMP Ade inglygs e SPRES: er

may be i NMRLiRARRLIEHe BE has R lEtessiPeBiakhtior RiP @SFaltack;0r article of
manuf act ure using standard progranm ng and/ or. engi neering techni ques .to
8

produce sof t warfag 11 [sappiusietion ahamessage Ty forsstallishing HeanpesHon brovess e Wrdont r ol
a conpgt ery Riwol, VhasH e RMEcd eéiVBMS thdidat fideitdicaks pACdeSvedeihaild eske her ei n.
The term"article ‘ﬁf manu{ acture" (or alternatively, "conputer program
product ") PHge AeE PRYYUFGTOMECT ht ended to enconpass a conput er

Fig. 18 illustrates a wireless communications system including an embodiment of the user

agent;
Fig. 19 shows a block diagram of the user agent including a digital signal processbr (DSP)
25 and a memory;
Fig. 20 illustrates a software environment that may be implemented by a processor of a user
agent; and
Fig. 21 illustrates an example of a system that includes a processing component suitable for
implementing a method for providing continuity for sessions transitioning between networks.
30
DETAILED DESCRIPTION
The present disclosure relates generally to a method for accessing voice services using a
user equipment (UE) in a communication system and more specifically to a method for providing
voice services in an Internet Protocol Multimedia Subsystem (IMS), and also to a corresponding
35 network element.
The various aspects of the disclosure are now described with reference to the annexed

drawings, wherein like numerals refer to like or corresponding elements throughout. It should be
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program accessi bl e from any conputer-readabl e device, carrier, or nedia.
For exanpl e, conputer readable nedia can include but are not limted to
magnet i ¢ woanagmssevi ces (for exanple, hard disk, flopppctitskolonapsetic
strips, and the like), optical disks (for exanple, conpact disk (CD),
digital versatile disk (DVD), and the like), smart cards, and flash nenory
geVi ces (Lﬁ%’ersﬁi@?ﬂﬂk@verﬁﬁd&%d&“i% an@d%ﬁil%d”&sdriplli@) reﬁﬁ?ﬁih&rbl@ﬂ@nbbﬁntehded%om d

e appreciate 1at, a carrier wave can _be enpl oy o.carry .
conput er - HEMdeRlamed ubiest gfter ‘%IQ‘FQ‘“E?}@‘H form dt‘%é"é" E’?@B’ - thg "’t“i"“éﬂ%ﬁi“l ©vsiglland
recei Vi ng ndHiEicitions) equivilbnts, M8 altdmaA0S&EATAditkan MEEPION dad Sddpblofabe didimed subrenet  or
a local area network (LAN). O course, those skilled in the art wll
recogni ze™#Hy nodifications may be made to this configuration without
depart§ng fromakshedaeepethoterfigdicoinponeit, t B\ated], adnted likel b @rténdetbto refér.to d he

resent inventio ovi de thod fqr accessing voice services using a
User  equi FBEer e gl da T & gupbimh Gy o TR P VAR THRE B packet
swi t ched e@itairainasedutionl Eou exabple,lacb@pordaumenyibe, blihie nomintied tCleingrd gecss ecei vi ng

a first msssage at the UE, the first msssalgeb i ngl ugi g% ag. audi o _sessi on
i ndi cat i of'™RE" ARPRGIP AN IREP" MbAPTP SREXS %éﬁ’ﬁé’r%i‘ SEEEHY R FERE™i n
response hwl/drheomhpuntat Bywag afjiiystiatiah, el angppliassagenihgeeccopipuenamdoie nor e

voi ce ) Ger ¥ s O G ALBRR0E Ak &1 Nfe Bdmdoi@RE m a»'vi%hﬁ*‘?a Jéges% 'n%/z?tr g?%ﬁl

secon msssapges may bgmgqnls”tnessages and may B a?'gﬁ eas
request nebsegeonmd axoBbdentasyydndwalived smore.computprasd/endistslsddebaivieen twoar
provi des ogec%pﬁﬁ{ Jor accessing services using a user equipnment (UE). The
UE is configure £0 require a first service. The nethod includes the steps
of est abl i shi nfhawedseicomplafydis usedhiremain ancameprdeg as aherampds instaece UE and a

net wor K Ugjychifn.f AfySHspddBr 005 & & LRI, fo i SIAG e B8RSt

foed
one of a second service supportedb%y the first networ en the at
| east dneauirefemed o5 advanidzeony averethes agpeess ereldsigng. t he first network cell is not

equal to the agyhRAsde MUiLlosd shbjES MaRE A B ik Rtnle8ds PWsieMEmbdrod, t he net hod
includes transmtting a message to the network indicating that the first

service r eRpAMEPBYicleIRbMUmTackirsina SRR RTEETAm e RBY PGB NFRENBUSFIRNiques to
depl oy menpodudeREAWARS, ififtH®arl BhNRhle, G a8 EIMbIaliBH thérBsH R8N oRputiyre Sl P
entities. A SIP entity may include a SIP Proxy _or a SIP Server

for
exanpl e. BORessosBEsed deviceiiuimplement asprcis dptailed bprsin: dBetertp {aiticle elmasuactHEy Bper at e
in twoof asifirRasely, 1onffated pldg@im pREREAL) dubc@Mtreiniiniendddad ergempdsad &smpugpuest
nessages towards servers; and 22‘?{ as gzer Agent Server. (UAS) that receives
request nmBOERGEAScesHblE FRRapscampaie KAt EREr At REC simeq R EorRAPYRHSETPU T sone
appl i cat i esadsbandalid s incRdSbud gle@ollinitea Yo thagneid stofaga Sle ics (fobexinple cHatd digk, (€. g. ,
a UE devige) or a network node. In one. inplenmentation, Sl Si x types
of r equesﬁg‘gpyIdh;lf"\ﬂulglgetlC sfrW&iaE‘gﬁlgé'L%}ho f'c“éd%se( Or SIS ?/ci"&péaidakil@éﬁ P@Hz)ﬁt 0
parti ci pavasatite diskgBY®),@and tha ke, sniaheartis nmd 65 semoryalndes éol examplei cand, stick,

sorreti) us i.nt er changeabl ACK - . irns .that the cligent, has received
SOTT AT HRfiR 1) PAEARRARER ok deGhoccciaBde b Wb Vv bihe Shpfilida iy SCC ¥
be sent byoneputdneeaditieclerarbhiedatpsuch isghasa bded & tragsihi@ialg and €egiveg decropic enail ous

request s ﬁ]n}ccég}fnguzﬁwt\%?ﬂlu%s the Q‘(je%ét §ta 15&%&?1%93& tIEAI\?)S Cﬂ%o#&?tho@%ﬁll&TER B

in the art will recognize many modifications may be made to this configuration without departing
from the scope or spirit of the claimed subject matter.

30 The present invention provides a method for accessing voice services using a user
equipment in a communication system supporting at least one of packet switched domain and circuit
switched domain. The method comprises receiving a first message at the UE, the first message
including an audio session indication. The method further comprises sending a second message in
response to the first message, the second message based on one or more voice service indicators

35  comprising at least one value. The first and second messages may be SIP messages and may be at

least one of a SIP request message and a SIP response message.
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Regi sters the address listed in the To: header field with a SIP server.
Because SEP is configured to evolve, a recipient may sonetines receive a
nmet hod ofwoequemssedt does not recogni ze. Such a request poaysb@odemBgnat ed
as an UNKNOWN net hod of request. In response to requests, SIP uses the
foll ow ng categories of responses: |xx Informational Messages, 2xX

Successful ResphgpRsent sy¥smifatter f6¥ilRnA n%ﬂﬁaws&%ss.:@&&via&qumgta uEeahdlml;srﬁem
Responses, 5xx_Server Failure Respgnses, Gener al gsé)gre Responses.

SI P messad¥g) die UEjiprangeyrd ‘ﬁr“?ﬂ?'f"éléﬁfsh%er"ﬁfﬁ Ehes'f‘%{h‘tﬁdf"‘ch‘dféﬂ‘eﬁ‘é GeaRlshiEt ur e.
The str uctatséss.oﬁmasbrﬁmm@aimgdawmmd tHel UB2anB @ métwark Jsmgh fiestl garivorkic@l ahdne

e porbRE AR IaHE PRSTSHoH b Sy e B e Ry °
vari ous piaeemomfofmafsabmaserm suppdtedtyQhfirstiRvdriERE Seeedualid @ at leat oty be
bpor abl e CgTHTHECRRIGHEY CEE: e maihay fepulseiransstibs Magaes g padny

i nf or mat i dmdidatigg tharehe fhe sérenldeqadadlby the UWhis ketpugpangliage such as extensi bl e
Mar kup Languag rku ngua Each nessage
body (par )| o TP tsaebHR Sfeich ebimdB Vo Pusr SRt Rl e il 865 6% 1 on.
Cont ent - ErS¢lbd1tnngs, AcSid emmmmtmrﬁy@esm oeaSIP Server fatexdmple rSvake iSThentitiest he
(égm gm)s %]:e tt callégrongdszﬁga UA an Songperaurmgxgég athe}tnlso S #&geﬁ\é%%@%“& %%Ct M NE)
type. EET%mﬁeﬁfcqgnsmesstggs tbwartihervedsemmb pta Idmr bgeno.‘mvar MPhASrtentretiven of a

var | ous. 3CPRPR pEseaep eRRPEe N S el RIS A iBRes, T il Blcalide SEREGEE ) 0
or nore netnﬁerA m@d@gctv@n antetlyoBIR eplity (regatad Hrdgyiceampmetaerkanodor e
infrastructure Inﬁéne‘?ﬁké@m&ﬁ&mri‘iﬂf}g st‘?ngEse&‘?&{:gﬁ IRVAE %E’czﬁ&tth&faﬁ rof O

exanpl e, networ S may exenplli r oxy- Session Contro unction
(P- CSGIS) nediesis "setpd/liomgmm"mse@oas&m e drem sessiep and ol sispipgaresopetioe | - CSCF
nodes, Br %@éﬁqm&mﬁak/ﬁy &E@l@t te.hﬁrl%'s' faf th@8iehBE Telei AU GRal rdBGHsB ([ RARVRDE

Control Function nodes, Hone Subscriber Server (HSS) nodes, I M5 AS
or Appl i cdtduesh B¥EyEermiingtssa sesgipgandiay|be pest byeitherdbeqalieanthg saie, CANEERodes as

wel | as tft%n&mq;aévmus Héuééﬁeéha@a)mﬁonkomu§leE’ua%a;ﬁbm9émmE§au@mER0t ocol
for session contr up. and tearin d Qwn conmuni cati on

sessi ons. R&gisiEss éﬁeﬁ‘ﬁ‘l’rﬁss "P‘ﬁ@'"rﬁ%ﬁt %F‘?@dﬁcf el ithaSIP FFé"‘UE eravse Slsis gepfisured to
col | eabi velyvd)e recipicat m@,dsoh@maés recelve a @athod berSquest@doBdHoPreg@inee. abicl a request

sui 1abil o CBHBARERIECH BIBPROF N talfE e a0 ' &1 b eseages) for
ef fectuating vai icopinsexd FequeasSIP@sd the fM(a@mg%FEgorE@GI re§poByeg) dRC Infd@utidnales
o BT o B R e B BERRR TR o
subscri ber5zx Séredr merg/RdssamesP&daﬁ\xaGe@dndl@amm Rspgnasl i ng or in cases where it
ey Dosor e St el Bl MAES BUFD RSl Gk e A
over the @omsistsofa command line portion that ldentlﬁes the initial line (request line in requests and status
line in responses), a header portion that identifies one or more header fields that convey various
pieces of information, and one or more message bodies that may be provided in the message body
portion of a SIP message. A message body is operable to hold content such as plain text, coded
30  images, or any information that may be rendered in a Markup Language such as eXtensible Markup
Language (XML), Hyper-Text Markup Language (HTML), etc. Each message body (part) is
described using header fields such as Content-Disposition, Content-Encoding, and Content-Type,
that each provide information on the contents of the SIP message. In some implementations, the
value of a Content-Type header field is a Multi-purpose Internet Mail Extension (MIME) type.
35  IETF RFC 3261 provides further description of one implementation of a SIP, for example. In some
system implementations, a SIP entity adheres to various 3GPP specifications such as 3GPP TS
23.228 and 3GPP TS 24.229.
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reference point part as of the PS domain while voice uses a traditional CS
bearer part of the CS domain, for exanple. To provide a full suite of

servi ces,woheimesser k and the UE may be capabl e of perf @ecmiusgolootdsyoi ce
and data transmi ssions at the sane tinme (otherw se, the SIP control channel
may be lost). In some network deploynents, ICS includes a SCC AS or SCC AS

node. The SCC Age Wor@ﬁet@@r’ilfnb«%d'b?ﬁ’et\tv&kQl’eﬁ\é’ﬂtﬂﬁa):r&fn{ﬂwg@édo?é}nﬁé‘sﬁﬁ&&eDﬂf@é n
Sel ection (TADS) descri bed ger 3GPP TS 23.292 and 3GPP TS 23.237 far
&

sel ect i ng "EMErkaad peseferrediioge BIPrefities. Fejtsraraple, aptprkdiodss maxjexemphiuProxy-6alt i on of

the tar gekediil Coitfdi Fﬁi&tl@n ﬁa@wm&ﬁg iSeRingfcIdrer SIBTRod ACHBHGdiAe CSEF bf
that i.s |CS and CS fall back capable may

usi ng or urres

have r egi éﬁgFanqfﬁ &W%@ltémwar Sentyob fynstion BFGFhnqdss Modie Gatayay §eetols can
choosest 0 Fusioh (MGERY @8ds, HEthOSUBBiribe SeAREQIBSRAs, WS A S&Ir ApBlicaidn sehes e
reglstratlons ﬁ‘iﬁ‘f’ irgets to which the call nmay beﬂl?ﬂgllv red. In so

net wor k d8pesy? ke. | Asglescribediaboyen the fodes as iy aé“l?& FHFFSISTa\Y/(s?‘E'u%n
(CDI'V) ASSO as Teb@gealioh prdtoc6lforApgioh @atioR Ne. SR MM Sup 4nbA&Kingdowmc| uded. The

CDIV AS may be .canfiqgured.to vide rul e base ni cation, di.v rS|on as
Gobar | DeuehminGan Ll At e e Ts e e LERET e dray SR o
t er m nat ecfasldlo asTEIP it or Mbre@Enekrdlg, ‘tcam@edicativy piottcdltdties”, dat engagert i on of
thet){@e of accesth UE.IS usin that is CDV

Capablll e REGE ey R soE s AP LB gt G e e e SaC, | The
CDl VvV AS caﬁecuati@tanbdmer@mmmgl, vac prT, 8oC (Emvpgan@rﬂesvmﬁ ICRetconmuni cat i on
(58 p7hY, e NELEgFRTRAIENIS A Gt HEl LA DB IGRE LRt >,
whi ch caséedMs nenwormrlée sdrviens mw(be()ﬁféred 0 sml:he'lbcmmhmmlycmve (3] amlbbbfd( t akes

ft s
messag nof LouEE bt B hle LAY 6 Rl LEHuiola o ARTR e a Bt rofich 0 ©0,
be condi gorlbud i conirelsigazling enep bepstaimidrvibefiePurdl chanpgliover thedim per  ETF
RFC 4745 Qlfey 88@'}4& séf@E’ePpsTd%n% vﬁaﬁ.vo,mse{ma%ﬁ.oﬁa@s%aa@%agﬁﬁ,e@I ng the

Ut interface an P protocol . VWen configuring |V AS with rules
that i denﬂpmy",tfPr@X%faﬁlgeTO provides fuld syiteob sraviges.ahpnetyask arsithe HE sghesapee ¢fon can

be redi re@&@&mﬁg bSiR&Gicd 5rﬂQJaﬂaQra§sgDP|oI§at% s%ét.méaotdem.w g\@@ﬂi&nfr&‘éh:{rﬁgt a

comuni cation to e.g. an address served by the CS domain if the last known
access nefiPklofthe UE has used for communi cati ons matches an access network

i ndi caped in a iR nedAdtieployttrs, mh@lu&ayscms@sacms fode ek SG A¢ n or der
to redirect a conmmunication to e.g. an addres served % t he dommin if

the netwofRY P%ccglﬂg%h'e@rqvﬂeFﬁ@*%ﬁ%ﬁﬁ?e&a'??w SFieAgePCe)
i ndi cat es 3GPBTSJI§3 b2 Al Baehed 28.03AMr lC@HEIhd Wivd tdfget haah moBilCB@Snatdd call.cCeSS
net wor k | g ted | a rule, ovi.si oned. 3)

e ar e felkaionat the orkt et R 7 Shicr SOt U ircsess BT U R T e o
domain if retqbees( |A3 Siich K TORhaig IG%CﬁdejselilmaﬂeﬁbabaxmeﬁvmgnmkvmmS@m ds the UE

B R ) T I
of these registrations as targets to which the call may be delivered.
In some network deployments, ICS is not included and a Communication DIVersion

(CDIV) AS or Telecommunication Application Server (TAS) is included. The CDIV AS may be
configured to provide rule based communication diversion as described per 3GPP TS 24.604 for

30  selecting the correct target for a mobile terminated call. The selection of the target may include a
determination of the type of access the UE is using or requires. As such, a UE that is CDIV capable
may have registered via IMS and also registered in the MSC. The CDIV AS can target the
communication or components of the communication (e.g. only the voice component) to the UE
using either of these targets. A CDIV AS may not be able to target only components of the

35 communication, in which case one or more other node(s) in the communication network takes care
of transmitting only media suited for transport over CS (e.g. voice, messaging) over the CS domain. ‘

The CDIV AS is rule based and the rules can be configured. The rules are expressed in Common
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to an address served by an access network that does support the voice nedia
(e.g. CS domain), such a rule would have to be provisioned. 4) In order to
redi rect woceonmesisdati on to e.g. an address served by tlreT@S26k0n®489i f t he
UE indicates it is unable to receive IM5s or PS voice over the present

access netvvork (e . by indicating CS voice nedia in the SDP (see ietd
draft-ietfp, eS%jBerQﬁ")'FRFC§74§I<PUKE§WNZ§GP@T@4%2§) TRSERY&nILE I esponse
to an INVITE reques a rule indicates that in such a case the

conmuni catmgiged sdrsthe Ht inisrfaceand te XSAP riotegel- Yhep senfigudng theiCRIV Af with suless

net wor K C%h&:@gp{hc kMRt 1QEREn UndfiBRAN BetOf communRhkdh ARBY rddifed®d h\Pegdaed in
the SDP (e %FE donmai n such a rul e woul d have to be provi si oned. The

condi t i on IHHPRE TH G- { W opdsr todediseel isPMMHRICALON I8 8- aB Adfrss sepieh PYyibg Gn

vari oug Velsain @ iR 18st Whdwh #R¢dIEReneQR EHe UEHAS ude@ i cointiaEatioMHttdhe Odiacadis
specified in 3GPP TS 24.604). A further advant ag@egf this a roach I's that

a CDI'V AS "eqrkjadicatedin & rulg, sieh girgle wauld pave &g bepeayis 2>t1ﬁefdffr e@F‘é‘ﬁt‘,e wher e
t he voi ce cBRfumcdtion B d. ¥ieidaebss defved bj ha TS dbmainitahenctviiek @l WadeKindiRes not

support the ability to have both terf s active at the sanme
SEPECT L | mpopid stk Hpeogng ACCRPBFTrdte U sotrbinen st e e diten e
aB d the n ?ﬁa‘(&hé&n a&?ds dm;brlbﬁdwaadmlamllne aﬁ&&fr% oeld haveo beprovikitied O BSIn O/lef) . OIan
absence of a Gmreference point or |ack of su Tr ans Mode
(DT 1By o Lo o e B AT PRy S B At PGt 1y

I n sonme nekiamiikeal) aoaesEmanknﬁmdamaielugfs htaxshelde@an dcodss odhwiork dvhfcbiis unalbsle ®US

P oSS BByl FARRE CF kP R R R P Kt 9
Char gi ng Endrorddessesatved-yamtacaess r(emﬁzphat c@emmoartheBrcmemgladﬂgi CEﬂbmamRepmt i ng

Function (an ?JIP h?‘vel?(? %:3 rovid gn%gh%alﬁ g}d%g‘ %%rtg& a (H‘HT?IBI{I ?%@%ﬂn adgﬁl.?sl i ne

Appl i cation ystem
Char gilAg Syst@mtﬁﬁwmmm the UBUbdicatéspittis mnblé’m)rfccdl‘@ IMSpo £F voirg/oveBIRRpreseihe  PCC

a1 et et LSRN DAL EUbEE b Pig e 950 €8 (EAMSe Emible sfEBRoC0r ¢

net wor k or ere Icy an gi ng Enforcenent F lon is
a funct i ordP easigeye.-g. a SihmesSagednrggponssdean MY TERauesh gnd himleimdigptes dking o t he

PDN. Fi gs. 3%1 a tﬁerc%n{nlumemcrna,mlibsbeqédleéaéa 048 aw&swmﬁms%q&w&mt show
the required UE actions for different conbi nations of net wor k' s Vol M5

i ndi cat or capiletoh BASJoice q5 §§I§E‘e SEES yoigpsmedis (gs indicated ig "PIS&%ﬁ&rqs qomajg), speh

behavigr wher wisl hived BOprbflorkaMPhd WAdifEA Yokl ofthd @kle hﬁed ‘BoRf@Rbd M5 PS
Voice with CS Voi ce as secondaré] is specified for the %egt 0 t he

UE i s set eHbipsddnyyioue wpysetleig otwfwd@s"s\lagc%h%éwﬁﬂawsmc PP2 the

UE initi atmmsmﬁﬁ%aﬁ&a@damdgwf@ﬁeﬁpfoacmama&rmwv A$ b babicashngr waedure is
non- conbi ned) and |n st 14 {]he UE cheg@s_ fﬁr an | M5 voi ce support
i ndi cat i orP"§ B hRBF ‘?"Rew gre the ¥OIET TRt s felyerefE: yses | MS voice in step 16

and rray ret urn Ih situStiep whére 8fetneiwopledob oo bupgortthd bisilidy itdihvabaB CBpabGa ( TAU) .
ICS f aI ba therfz{tfg/sSa[cé%lai%'e Isz}sr?entg%ec ilgrggy%ltu?gf lf i@ gn Hlt:_e agergr%fg'gncg‘ pglgtrg)e{weerg U'I-EAU for
and the network, and may be used in cases where some restrictions (e.g. an absence of a Gm
reference point or lack of support for Dual Transfer Mode (DTM) prevent use of the SIP control
channel with CS bearer concurrently. ’
In some networks, a PCC functionality has been introduced for various networks including
30  Evolved Packet Core (EPC) and GPRS networks (including, for example, GERAN/UTRAN). PCC
functionality may include a Policy and Charging Enforcement Function (PCEF), a Bearer Binding
and Event Reporting Function (BBERF), a Policy and Charging Rules Function (PCRF), an
Application Function (AF), an Online Charging System (OCS), an Offline Charging System
(OFCS) and a Subscription Profile Repository (SPR). The PCC architecture may extend the
35  architecture of an IP CAN (e.g. the GPRS core network or the EPC), where the Policy and Charging
Enforcement Function is a functional entity in the Gateway node implementing the IP access to the
PDN.
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the UE uses the voice services made available as a result of the CS
fallback in step 20. If, however, CS fallback fails, the UE checks its own
settings wo 2etmssssne whether it is voice centric or dataTaspémwiotossn Step
22. |If data centric, the UE stays in the current RAT in step 24. If,
however, the UE is voice centric, it reselects to an alternative RAT in

step 26. Fig. FidsS| @ sfhateiWetatidns Qlf V&LI&JSQ%Y& LEnabQRat BEIW RE RgRgdVEREHR
EPS/ I M5l attach, with a setting of "IMS PS Voice Preferred, CS Voice

Secondary f°'§|!f&§°?"f foappiagipnsiof & netorkisY oIS indergtor andahe JEE's wageseltings pref er | M PS

Voice with CS Yq) ¢@ a%w%ﬁ&@&qujB’behN‘brﬁh&PY%m&Eﬁomemea ERS/EMISPataéihi ned
EPS/ | MBI attach gr ocedure and checks for | M5 Voi ce over PS sessi gg(h%
ttach

suppor t ed “hEG ergter BYAS P$ Yrice Weh e MRISE RS serepday el seegified for the R JpfiFm

i s accept eff gk d IMS \Bﬁe\&wf&@dlvﬁmrcsvow@&@ﬁdae,d In kB8 1 ke UEGSitifds ash@Pback to
establish a vojce connection. If, however, IMS PS Voice is f'ﬂ?ﬁg} E‘Eﬂ
(whet her a?acﬁiﬁP’?‘ﬁ@”'&@ﬁﬂ?"r‘i"é‘d‘hﬁf‘qa&lcwoﬁ‘egf"leésd’°8'r°°'RBE§edé€'?,de‘Bf‘€Ei)‘ ¢ Yses

the | M5 Vairae D48 rvaflt@ﬁ.ppdh indicdtion from que refWric ANfupp&@d,ahd GE bsek BVIS eslcaingiep V5 PS

Voice is orted e UE checks jts .se refere for

voi ce cenggf"ldS'B‘F ’8’5‘(’"&%‘8‘?\ +3Er @ i3 %EE‘IFIS?% eﬁﬁg%éep&ré\és B hod"ﬁi’eén@@nt ric,

the UE st ayise is Rotsifported, iH2MUE peffbrmsia dinbipedDAU Ifér,CSfaNtmaviein step 08.CE swesstful, c, t he

UE resel ect 0 anot her RATtoacc sv0|c in step.42. Fig. 3 1is

S onlihe e SRR e nede AP EOR Y e o e s (R B0 OF pebe b po

Voi ce SEC@SCfﬂijick fsmnemefu&aﬂe&@hs dvireseltlings tb detariréye vd@ihet ins vhlke t@tr'&@f dgto CS
ndar In s initia

Voi ce preferred S.a
conbi ned EPY/9'NEFP M{Stﬂ?? a‘ﬁﬂ‘%‘éegureStaYSflxghﬁ(‘f‘crées"s?RFmst“??e UE’ U8es cS tal't back
I n step 54oict fenunsiuessbgsitohn alemativR Adhiestkep 26.o0r an | M5 Voi ce Supported

I ndi cation fromt 7l Y5 voi ce
services in st erpig g% agﬁ’%{a (%Jr%rrbs%a in'%en +effoﬁ+§$£§c%b§%?Fggﬁ]wglﬁmaﬁﬁ%thecks Its
settings totingef EMMS A ValcePieterred, (CSi iceSecmday” pedifiedderthe UE. [nstept3@ph6UE | f
data cent rJ Eto%n?er hﬁs %&%ﬁ:ekﬂh@ge\’oﬁ;& E&Q&nd%-rld §?ep53t2etﬂe ml! zftes a%ﬁﬁmgc?[]jz“ ¢,

the UE res s to anot her in 4 1s a owchart of
behavi or PSHMEhatagheprodedeye afd ChF%qu@’KS’(Y oice Om*ill’g SCSSIB%&PWT% IdigatierhgorE. | n

step 70 Hﬂ%l\wt:wérﬁ R&lepBe, .M(@cd%%.a&ea&a%h Qb deptel anoemsmmem nHEuﬁd%h&d #les the

EPS attach procedure and in step 74 the UE checks for an voi ce support
i ndi cat i oVEfysesrfekt falibagk tapstalish pvoieg gopeactiond I, honever=IVS BS prsls\ﬁamgeq n step 76

and My I @hkbiR: quxosm@@orztﬂneafah@dh fRRA BNJE‘a&Q @d)ha O UG oy 1865 Lheakgice TAU) -
I f, however, |MS voice supporte the, UE checks its own settin

t odet er i 5P AP H‘éFOW“P‘“?ds““m failed ap MY 'ES Ypicglis ot suraqeted: theiUE ek 'W%‘""E’? Sdat a
centric, e prdfersicd¥s vbide tnRicoHadirhtriRminniGkion i88ep 38, If oveRMEE, thd e UE i s
e o gy RbT el Jogbe 6, oL L5l U SED 2 g,
the UE. | nccisapicOervitdien dllpd2s set to CS Voice only. In step 92, the UE
0 hes 2 SO RS BRI s AR LS SRS mad BV Vo
Secondary” specified for the UE. In step S0, the UE is set to CS Voice preferred, IMS PS Voice
secondary. In step 52, the UE initiates a combined EPS/IMSI attach procedure. If successful, the
UE uses CS fallback in step 54. If unsuccessful, the UE checks for an IMS Voice Supported
Indication from the network in step 56. If supported, the UE uses IMS voice services in step 58 and
30 performs a TAU. If not supported, the UE checks its settings to determine whether it is voice or
data centric in step 60. If data centric, the UE stays in the current RAT in step 62. If voice centric,
the UE reselects to another RAT in step 64.
Fig. 4 is a flowchart of UE behavior with the setting of “IMS PS Voice only” specified for
the UE. In step 70 the UE is set to IMS PS voice only. In step 72 the UE initiates the EPS attach
35  procedure and in step 74 the UE checks for an IMS voice support indication from the network. If
supported, the UE uses IMS voice in step 76 and may return to step 74 after performing a Tracking
Area Update (TAU). If, however, IMS voice is not supported, the UE checks its own settings to
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its settings to determ ne whether it is voice or data centric in step 96.

If data centric, the UE stays in the current RAT in step 98. If voice
centric, wbeoldboswsel ects to another RAT in step 100. FipgT/US2018/080489
illustration showi ng an overall PCC |ogical architecture in a non-roam ng
configuration. PCRF 102 is in conmmunication with SPR 104, AF 106, BBERF 108
and Gat ewgerkhid Whetle} MQ'VBEe ElRklc o} datd cenbR ey 78] 1ataTehtiic, GRMUBIAAYS &f hon Wi t h
both OCS 116 and OFCS 114. OCS 116 provides a Service Data Flo g sed
Credit CostFdf RATan stgpf0; Ffeh%?quha}@ ipsise SERAG fLERSEigrtRto aAﬁ"fﬂ%W iYes

services tRpkhe UEs (e.g. AF 106 may be an I Ms server). Upon attachrrent to
an EPC through LTE t here be an interactio PCC | | ustrated
inFig. 7. FigFegs PSIaIQ?é‘F?aé‘tr% h@’%l’fﬁ‘}'éher?élgg% ewﬁw&ﬁef’ﬁlﬁ' ﬁ’@f? Bdr'lr‘?ﬁt? an

at Ej achs p::l mduTaeﬂgovmé VE iGbed 9108Nasidei oaly. M dudp 922, tREGEuhﬁataaircmeMEcﬁEES/m ?]t eﬁs
i ndi cate el e 130, .13 i nvVo an |nt t he
PORE. -+ Aot Tk screisn s B SpseS aiack ip Broas’ Tteveerinal BT hesiior

during at traedmirgato de(am@ERAMtMT RASN o8 dr ddtEceGHE st@t%o [fldata@yntiid) the Bk aywirt h t he

The CPRS G RRAGIR MG 1 tHE Ry e e LR S YRR AT BASPIRSE fon i the

net wor k requi reFﬁg 6 peaiilfusiation aliosing aniobdral(BCC tagicpirachiteturainsgoniraeifge. g., | M5
reqwr ng a e.of carryi.n n [
The 1 BT sPRRiE IRRAPLE Bra Rl ROAC e o P SO BaBRA RO SR ke pOC

i nteract s I (ifcludivg PEBE 102)0GaleWay 1 ris ilvem@@mBation mith heth SISkl lefxmom:smw UTRAN)

to establ IO?L% HQero‘%EiQ err\lm?étﬁatpﬁ?“%ra%d Cln?ilt\&)l @ gk’ €h. tllre-l:al):relﬁg ?rly%&er Ic Access

(VoLGA., an operator e exi onai n en es (e.g.,
MBC/ VL R) tarcahecummﬂfdpﬁ wtna«tsl seryleretntthedfEsOSe. s°é=r 106 aay be priBMS IWIDRAN cover age

to provide "\’B%@&Kﬂﬁ%ﬁﬁ%ﬁéﬁhr vrg@(hgem ?‘BL L@,rmeéavm%ﬁn@%@% the UE

to access the usi ng generic connectivity Aprow ded by the EPS.
The VANC dliustrited io Gignécligd itlestratasanyRannle Ressageflowi faeperomminganfatiach procgdiresn

A-mode”) Qﬁvo‘vt}\% inttradrion With § PERC &n fartiQlafothe!stbpdbitatda byfe e'ié?rmnis h?O Eﬁs aﬂplﬁt of

view, the VANCi s viewed as an i cati on Functi on. Fig

i |1 ust r at iainvelve amintesastign withthgB F‘I{hecpd?%ﬁb‘ﬁf‘“fﬁaﬂhgﬁgﬁnnﬁg ”l%i‘Pé&'HEHFs of a

VOLGA net wgfekretwofk d\mhgﬁm&nmﬂ% GHRAN/UERAN 84 thEb&eV&NQrkl rﬁhytlkt@ra&ﬂmﬁﬁ tRubl i c
Land Mobil e Network

is_connected to the Rh S|qr§g t he
A-i nt er f ad&Cqferpslicing Hﬁ’&‘é ypog L TE @M apd the Bk ary f"éeﬁaciﬂﬁ g‘ﬁ J°%8. In the
VoL GA »spu- m@%;;@rp@m&,g d,léaa.,pdh@wever t he VANC in the HPLWN may be connect ed
to the MSC/ VLR using the | u- interface VqJ_%A g % %amn the
A nter face 1a0VGn afappicaion inghe ooy (b res bR SRS AT OPP ERATPUe Srelitee
regi ster wepghmes qu% J’l&br\éﬂcfabablél'df calpfing voiceOmorderttd ymwe VoIMS) ke IMS st
di scovers .a VANC

successf ul 'T‘?a‘if%%tl' @F Egsf%rgm%mac %@%6@? Q'¥rb(|fhoc U Ptgrafts Suih theh £S (¢ OhLlilﬁfjdr ess

of a SeGWoamd GPRS core network (for GERAN/UTRAN) to establish the appropriate bearers.

25 In Voice over LTE via Generic Access (VOLGA., an operator may reuse the existing CS
domain entities (e.g., MSC/VLR) that control establishment of CS services under E-UTRAN
coverage to provide IMS. The VoLGA Access Network Controller (VANC) enables the UE to
access the MSC/VLR using generic IP connectivity provided by the EPS. The VANC can be
connected to the MSC/VLR using the A-interface ("VoLGA A-mode") or the Iu-CS interface

30 ("VoLGA Iu-mode"). From the EPS point of view, the VANC is viewed as an Application
Function.

Fig. 8 is an illustration of an exemplary network component map showing components of a
VoLGA network. In VoOLGA A-mode architecture, the VANC in the Home Public Land Mobile
Network (HPLMN) is connected to the MSC/VLR using the A-interface ("VoLGA A-mode") as

35  shown by connection 140 on Fig. 8. In the VOLGA Iu-mode architecture, however, the VANC in
the HPLMN may be connected to the MSC/VLR using the Tu-CS interface ("VoLGA Iu-mode")
replacing the A-interface 140 of Fig. 8.
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VANC), the UE may attenpt VOLGA registration in the step indicated by

el emrent 152. The VANC nmay accept the registration in the step indicated by
el ement h§d20r@joewB the registration in the step indi cated/usyoelogrmnt 156,

or redirect the UE to another VANC (e.g., depending on the UE s | ocation,

| oad bal anci ng or roam ng conditions), as illustrated by the step indicated

by el ement 158Fighy hﬁst&_eersfa%geagegﬂ&v Mpkﬁétd\@gg&ﬁwm{a Yo1GA aélwerk! ITo BBYinf O | ow
the steps illustrated in Fig. 10 il lustrates a nessagleulf];: ow for

est abl i shFPFedivity Hisd & it wlﬁseY%%A%lCuehaﬁepsanwmyﬁlgt"warléof16 RS ating a

VOLGA Mobilcgessfulldonipled tﬁeasl/ANcmeoJelg, paﬁ;waé (i.8RE eh@disis@Pabicy hos a
Mobile-Oiginated call with_th omai.n (via

C). and arer
over LTE Drfhe Ub mexn atsmp XPL registrapqn; ig g gtep Jﬂ\d’tcé‘F‘?l\lgf ‘%‘VE?"& lstzFfEf‘ ‘?’}@8
i |1 ust s at gy accop Heag@stiatiéhin imrszepsﬂdabdea sﬁélaﬁenalmrejbec{m egistionsane gepJE and a

VOLGA network for aNbbllet call. | ene a U require
access to'mgicated by dement Lo o E?F[ ‘Bﬁa‘dﬁﬁ’ a&f’“‘%’evr‘%‘?(é gesg.,é{qmngwg P%E'F E%és The UE
may be conkhgufiesl BabnélfE &S Ganiihg ddnPikiensiRAd Bluaratd 8¢ tHeGrp Widrhiad by élémenb1 38. n

o osent i sUi oRdVEP BimRea RGP T et Al me B teers bt Bace o

every one l@f Fig.ne ilbRtratescatesaupe flew fateasblisHimpgst @atkctioobenaen h‘IIjEtayld a®pLGAan t hat

brocedt, - pHEoBE e B0 EA O Y R e S T BE b S et B B "ot
avai | abl e Mwbil¢-O6giRAdd call véthtledTS dethapg(via itted§SOrand de albaser ey LTEahdidie

poi pt -1t 0- SSPHR LIS B RRed Ao e PRl es B BHSRbL BEp B

( DHCP) r eqemsedtion b&@mtaéjwltdhému@amenmk@aMdbde tgsminat@kealli ce ( RADI US)
requests, Diamgf %%F\ergle%ﬁ&a reciir ?gsﬁ) eRce, bt F@ﬁéréwccff‘isﬁv.c% rRdut he

networ k. The des servi ces or teatures nay also | el ng provi ded
by t hé5 nefeatyrds. Tear WhRimay podanfigures toacoass mmbtipdeaRATEs dnd deqidti whtherHgPbiaes ponses,

RADI US 1 €30y, «L 208! RhufeE RIRBRES mol SARIRAEE Wihe pfderk BIGRHEL ONS.

detecting in tiron such as 1 n broadcast nessages, and scanni ng for
i nf or mat | eenneciity WEY pRiKksan the HEcat oHiFmEdcesR tasvey ¢ ofithaservicenditiedties he desir ed

servi ces %mﬁ@e&m&e&ﬁuy ﬁ%l\we hatmaq)gi@&ﬁﬁemwédlamamm&ﬂora&reisqmﬁmat«st he
AS/ NAS | evel, once th S/ AS sel ection is nade, the UE may need to inform

the infraétt Efd'ﬁ'&?’@ceﬁ?’ & G ey disraves dhat e desiredsseryice op featurery nay aw*‘?lfle MPe obtain
the degir @ATS ghY H&RE sehles &W&f@kﬁmy‘ ﬁblﬁd@%blﬁiﬁ&@ infortatibr) eol&&ing‘ﬁ{fdnﬁﬁn&las ed on

the AS/NAS results in the UE canp a‘ﬁ L&Entl\_/l\ogcell voi ce
servi ces, ‘"E"rféq‘{SE‘"ﬁd?”(?“ﬁP‘aF‘rfP1P%‘ '3?59%‘3?‘3 ‘é{C'E B XRMA ek ?’éftgf"é‘f'? ‘Pf) _
non- voi ce (SBCP) recgussti RahoMWuﬂfénlﬁbaildrﬂ)lﬁ}laﬁlUﬁﬁr Sb®ick qmlewst) PaqoesghDiatveted M. | n
sone cases, the tvvork%ﬁ b@ﬁ services or features

That (o BRoATIEp Actke Rl e Dol aRASTELBRISE et RN be
used to deiclmebenﬁgmsﬁdeﬂwvneoesvoﬂ(cehmaboimes-pofﬁhmedslt‘gemylu&eglBHEPmap@mg;e to

th t that eith b d f
s e(rav P?%WO ﬁ{l&ﬁég? ﬁeis%ong%r ﬁ'gt?r 't ﬁ’é’ "%eg 2‘ n‘?‘:hle%‘éeg L %"Eg\gg "Shoqecq%%ﬂ’%%%foﬂégcg' e ?w ce

or f eat ur esinbegudastaukssages, and scanning for information.

The UE makes a determination of how it will obtain the desired services or features.
Although the determination may be performed at the AS/NAS level, once the NAS/AS selection is
made, the UE may need to inform the infrastructure providing the services (e.g. the IMS) how it will
30  obtain the desired services. For example, in the case that the selection based on the AS/NAS results
in the UE camping on an LTE network cell with no voice services, the UE may inform IMS after a
successful registration for non-voice services that voice calls cannot be routed through the IMS.
In some cases, the UE may inform the network that the services or features that it requires
are not available and that an alternative RAT should be used to deliver those services or features.
35  The UE may send a message to the network to indicate that either a specific RAT should be used for
a service or feature, or that the identified RAT does not support the service or features required.

When the UE receives from the network a request to deliver the service or feature, the UE may do
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When the UE receives fromthe network a request to deliver the service or
feature, the UE may dothe follow ng: If the network proposes an alternative
RAT to swpanivmsservice or feature, the UE may i ndi cat eclhaskomosisbe
network a desire to use the alternative RAT for part of or all of the
service or feature being offered; or the UE may send an appropriate error

cause backhd ildwis:: TheVREwork p.@bosw dnlaltbrhhiB8 RATHH Supp&it ¥eiicd o faluk£ tRetURTel | very
of the service or feature over the alternative T, AIternatlver, upon

di scover i rigpytnifatedagkdg thgnerwgrk %@rlrﬁ te yse; the aligmative BATHor parypf oea]l f r‘Petsté'C%l VB

| ndi cat or opfeatoR-b¥irEofféled; ©Ahe IUE &A}Qeﬂdﬁn@ﬁ;}foﬁlaﬂﬂ:ﬁ]m dalseltaék 0 eHeWeiWork iat an
alternative RAT should be used f rtain services or features In the

present exdlhfsieger '?%“’Y?é'f \%P“R‘“‘ﬁ'&?‘“’ﬁ@' HWF‘F’é'ﬁ? gdeaye evrp P akiereatve BAThack, and
the UEsmay not AtlR@hinds, ifta disESefigahatadeaiagdorsBioite istnof Hilsbledasedvhtie an | M5

1 k 1 1 DP CS f 1 | 1
ot e | Syabiss Rreigaiar b Sy RO T, e TE By enaRo thaneryorf o zag espiie BAT. o1
Lhat I S 1 ehpiild edisédforkttsin B Irﬂ@eshﬂWaTsz r?lﬂﬁe?)résb& eCample, thasedlofkmayret her f t he UE
as access t an. | Stra 0 uence or
o e ikt obis G BB ATy U et Dl Rl P ERR TS50 S ERERe0 ¢ he

UE perfor rwithan m&tﬂbﬂ(&eg bpfansneddueen@rmmncsnbcsmcmma@masmemduﬁe and

tt t EPC Ki Al
Couat 05 HBAE miuSe e b in ARl GR Vo yhE eSS deh e,

access or rounethe caibased ob @/hethatithef (8 aticcessac NISig ar ea As shown in Fig. 12,

the MVE nmay si a XS | . le h

i ndi cat es whet hegr %/én hlua al;m 'ééé&g? %tclﬁé}g%(?g%tﬁsméﬂ%g&m QP ‘Iak %eﬁh%se of
a conbi nedJEatlt stegs 200 ofIEigJ,lltth@UE/bEfdrms ar N4S Attedhtpnoceduee ms Gom‘egﬂds%teph the UE
with the i | .S\ b ' ' 204,
the UE ey EFisRe Plagine e EPER HERRIE D Aok v A TRUTE Ak B 1okeH ("

pr ef erlénc @eocedyrages NASEorebined i ALEWRanmaaving do KBS G arothel acsess opwhetehovingrted based
on the UE dﬁfc@chﬁqggrleAstJ“@wﬁ #9¥g. 5, t%%ﬁaﬁignﬁl%ﬂ&fé Eflﬁggﬁgﬁdﬁl—&?xt or

feature. For exanple \éYI ransmt Its re erences to an I M5 AS or
SCC AS i f lqaﬁ@nvaaaﬁbat@ﬂemetwtw fis)supnoged ordf S\ fridissuppersde Iathastsacf e

i ndi cat i ORoRkinddSahMor TRELINY REME iRk N\GHMEMSCTo reRMEGhE BEMMh tlMpokd ed and
the UE requires SRVCC to erate. Another_exanple is that the UE may al ways

si gnal it $tBedPr Haopieesnt Pé*ﬁtféfgfor'egar i 558 R e EPnihAafaTg 29eRerads houl d
be debpverneg MBI orSCCAS) okihe WES Peferétices tb Betbrifide HoW térHiathd seQfont kdudasi r ed
service or, eature §> .hg t FL% Sle&;[éog S oI( he VoI anddSRVCC fla Lﬁ’
i ndi cat or detbyered fassd P1§ PF.S Re'e g’}ﬁr'aé ‘8 YRR eyed sEVise AT K& vi ces
to donmain e»@nnﬁlﬂe the UESnalaransrhis itd prefeqadesl onin IYISS drISECHAEE the IVoicBOTerIMS. €. GERAN
or UTRAN) ar econd ﬁo in B. Alternativel the ref tovi de
a struct ulSEPRARERIMER Ut Fphg Hotionar Rt rectieeYlomuhs Wfagr SRYOEIT o e
sent over nOEsrubmJian staniee UB reqdiires sawe:Caasmte tArether eélmple msaam thﬂi!ﬁ iney apayei fi ed
in par, IIeI ration s 202 as.sh &@ ft For
exarrpl , nzwI its Qesrr%cﬁpere Srefiges Ic ar R(t)%ep AL sesano%%\? bfq,fjelrver’e ased Or tﬁcl; or
i dentifi erknowlladge OEthertagk desopmba of haﬁesmp@@r\fmemr $mtuwd (c.gsthasegingeofithe VoIMS

and SRVCC flag, indicator, or identifier).

The UE's preferences may be to send all services to domain A (e.g. CS domain,
independently of the specific RAT - i.e. GERAN or UTRAN) or a second domain B. Altematively,
30  the preferences may provide a structured indication specifying that certain service requests are to be

sent over certain domains. In some cases, the preferences may be specified in parallel with

registration steps 202 as shown on Fig. 12, or after. For example, based on the settings of the

VoIMS and SRVCC flag, indicator, or identifier, the UE may decide that specific services are sent

~ over LTE e.g. SMSoverIP, Video, etc. and that voice should be sent over GERAN/UTRAN.
35 Several interfaces or reference points may be used to implement one or more of the steps
illustrated in Fig. 12. One such interface or reference point is the Ut interface (generally, between

the UE and a SIP Application Server, the XCAP and SIP Subscribe/Notify protocol may be used as
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over LTE e.g. SMsoverl P, Video, etc. and that voice should be sent over
GERAN UTRAN. Several interfaces or reference points nay be used to

i mpl ementwoneliansswBre of the steps illustrated in Fig. ?2T/U1So@&osumigo
interface or reference point is the Ut interface (generally, between the UE
and a SIP Application Server, the XCAP and SIP Subscribe/Notify protocol

may be use@gh 3RAUL in@ffack) Ardthel m&himmace &r}@ruaﬁcre PRt BB indludd N{ieTIfag&wo0r
ref erence p0| nt may include II nhanc to |%teract Wi th,

d
for exanplPeenhseeabicipgrewidy fgrgi?B’QEFr¥ﬁé? REﬂ"?"fSy’ S‘ibs‘f“bF@%{ r &F EAEIEESoi nt

bet ween t Iae.nLiEnadaﬁhﬁeMEdnh/&e/nﬁsammuw& SERHOMEsshR SRR (SBVora staihrgd OF
Unstructured Sup se tran port to carry a

ervi ce USSD as a_ha
SIP-like p FH’H"(S‘EFB ‘f"é’r hé?ﬁb@la?aset‘%ésl’% Ay ﬁ§g) éf‘ed’l"cf‘?cé’ -ent form of
signalfng to nomufnymtetyethaaewykus@id.ﬁaem%mm@.gnmgtdmufyapam\bdrk bBshe@f the

UE. In one net nfl n, the | IS in SIP
messages (95O %BH%O[P%C 2 ‘60"? f‘"@r‘&ﬁh@ﬁéglfﬁ'" [té?rPda‘fogPheM| ch
t he LII\/B ASIH lﬁﬂ;kdgdﬂﬂatlvieﬁe dilietted ?}éng Relgent tromahd ©E, headﬁmfcheﬂeldMS'lzlk)ff S- CSCF I
may direct ica itia
F ver O e TRaS BE ety hate briafhela ThE HESER ¥ chetf a SROU &R I ML s s,
i nfor mat i &8 aabtslnmcteﬂ ih mwphbm}eehmsl Bltea Cderi{ 6FQ). Astadthheée UEMRyVimlgie i S

SUppor, Bed ﬁ’r?es?aées |n¥mmatlc¥1l gff:ug%k}w?ﬁlagerglsg‘tu? a u'iletht;l;qlglﬁ oficI gition and

P- Access I\f’erfous headar Lt Vil C&tor or fl ag
t hat may leppentquladr aott asabowd Yelost yaheeMedinFeahuge Tag| Dedmitiog aris] IPAbessHdaiwerk dnfol es.

Th di | d

the oI P i U 1R RS erEtn fichor e GRERRS BRUNRE QL Rl MR Bliplf T '
field or BIP Metheddxamples. a’lg‘jweasiw_d@smay m&ﬁh@rbelamPMsaNawatlﬁlnﬁp Heedgr (eld imi ti on
The fol I oy.ngp }ngss%f_ hd shisd t?ﬁ(;}f %ﬂo&fngi‘?&@&%k ﬂl%é(voﬁ?ﬂi'f@hefaé?e?fr%!l'a%rBégeal\}g%}ag

definitions. initio eature tag g. 3gpp. hovoi ce
f eat udé- t apdesetibed hageiBzgpp. novoi ce ASN. 1 ldentifier: 1.3.6.1.8.2.x Sumary

of the media fegld FeatuRrEHebfiiBy this tag: This feature-tag indicates that
t he devi ce cannot support full duplex voice. Val ues apfpr opriate for use

with this featdhefoflgying Bd‘ﬁI"éﬁ‘ﬁat'mrﬁfaﬁ"?'@dt“ur"@fitaét?“lf%tag AefEvipds prinmarily for

use in the fol laoi NBeARRbI SFMedRTSaurPlaPEBEP rovoi&Er Vi Ces, or negotiation
mechani snms: This feature-tag is nost useful in a comrunications

appl i cation, fdfediadeatys- Hﬂﬁﬁf"? BSBBRILYBIT i ti es of a device, such as a phone
or PDAg Exanpl esNof idéiipe€ aB.6uss2.x | ndi cating that a nobil e phone does not
PR o o et S5 el R Sl BB AT 5
f eat ur e- t dgvicdaaimriot GippaPfll AP voice.
Values appropriate for use with this feature-tag: Boolean.
The feature-tag is intended primarily for use in the following applications, protocols,
25  services, or negotiation mechanisms: This feature-tag is most useful in a communications
application, for describing the capabilities of a device, such as a phone or PDA.
Examples of typical use: Indicating that a mobile phone does not support full duplex voice.
Other forms of speech maybe supported such as streaming radio etc.
A2 Definition of media feature tag g.3gpp.CSFB
30 Media feature-tag name: g.3gpp.CSFB
ASN.I Identifier: 1.3.6.1.8.2.y
Summary of the media feature indicated by this tag: This feature-tag indicates that the
device has performed successful combined attached (CSFB registration).
Values appropriate for use with this feature-tag: Boolean.
35 The feature-tag is intended primarily for use in the following applications, protocols,
services, or negotiation mechanisms: This feature-tag is most useful in a communications

application, for describing the capabilities of a device, such as a phone or PDA.
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ASN. 1 ldentifier: 1.3.6. 1.8.2.y Summary of the nmedia feature indicated by
this tag: This feature-tag indicates that the device has perforned

successf woeonimogmd attached (CSFB regi stration). Val uepcappeapni@se for
use with this feature-tag: Boolean. The feature-tag is intended primarily
for use in the follow ng applications, protocols, services, or negotiation
mechani sns: Thi t i glgmw

appl i cation, f(l)ar§ arélg%colr‘llE f%‘ge k@du%g;ﬁ)%%]h{%ﬁ%#ggb%P ends evi cg& élEsducggﬁgzl:{s a phone
or PDA. Exanlpble@amchﬁtj/mec&q}s‘ inteeface] ndi cati ng that a nobil e phone has
perfornmed a su r

P- Access- Net mﬁﬁﬁ%n%Nehﬁﬁggf@ﬁ%gé%ﬂgﬂgﬁgeg\dé%aspéﬁﬁlﬁg%eﬁ?r%a%ﬁgerI i ned text)

7. 2A. 4 P- Acces32Ret wor k-ArsesoNetwarkdp the@eafe?d 2A. 4. 1 Introduction The

P- Accegs- Net worloalg)f 0 heggeludibg! d is extended to include specific
information relating to particul ar access technol ogies. 7.2A. 4.2 Syntax The
syntax of the PhaRwseess-Netwvrekrlefohepdsr fiddd extenpded tejinglydeppecifiq ipfogmation REC 3455.
There are,@ﬁqgklgd@ﬂ@blap&gésglgcmélogﬁsfor this header field depending on the
type of EP-CAN_ accord to access technol ogy specific descriptions. The
fol | owi ng Tabl d284fescri B¥¥2% he 3GPP-specific extended syntax of the

P- Access- Net V\Qhksylnﬁi @f m@ mf:esg Nedwdridmifd Hegdtr FiBld Ridescribed in RFC 3455. There are

3455. P- Access- Net wor " P- Access- Net wor k- | nf 0" HCC]_C]\I access- net - spec
*(( COMIA aé%‘é‘g‘a'rf@@"%ﬂ'é%)fOfé'e&B@gefﬁ'ekd dspraging0n e bes Sty AccURE S 2 s
*(SEM ace&s,&,idgpgﬂ);.ﬁaqe@ﬁ@mhype = "I EEE-802. 11" / "IEEE-802.1 Ia /

L 0 e bk o e 521

" 3GPP- E- UN_MWrkFIEd hehder ABIBIEfined i IS 2455/ " ADSL2+" / " RADSL" "SDSL" /
"HDSL" / "HDSL2" / "G SHDSL" / "VvDSL" / "IDSL" [/ "3GPP2-1X" /

"3GPP2- 1X- HRPD" / "3GPP2-UMB" / "DOCSIS" / "I|EEE-802.3"7 "I EEE-82. 3a" /

"| EEE- 802. 3e" / "I EEE-802.3i 7 "|EEE-802.3J" / "|EEE- 8Q2.3u" /

"| EEE- 802. 3ab7 "| EEE- 802. 3ae' 7" | EEE- 802. 3ak' 7|1 EEE- 802. 3aq”/ "I EEE- 802. 3an"
/ "1 EEE-802.3y7 "I EEE-802.3z 7 "|EEE-802.3y 7 token ...access-class =
"3GPP- GERAN' / "3GPP- UTRAN' / "3GPP-E- UTRAN' / "3GPP-W.AN' / "3GPP-GAN' /
"3CGPP- HSPA" / token np = "network-provided" access-info = cgi-3gpp /
utran-cell-id-3gpp / dsl-location / i-w an-node-id /
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-3gpp2 / eth-location / np/ e-utran-voice-3gpp / extension-access-info

ext ensi on-access-i nfo

= gen-val ue cgi-3gpp = "cgi-3gpp" EQUAL (token /

guot ed- stworg)r/mssean- cel | -i d-3gpp = "utran-cel | -i d- 3gpp'PCEQId10/t@BEN /

guot ed-string)
guot ed-string) dsl-Ilocation

i-wl an-node-id

"i-w an-node-id" EQUAL (token /
"dsl-location" EQUAL (token / quoted-stri

ng)

et h-1 ocati on
-3gpp2" EQ
NW pr ovi ded-
i ndi cates a P
The content c:
t hi s paranet el
wth beth "ac
construct is |
to a particul
delivered fro
P- Access- Net wp
i s popul at ed
one of "3GPP-
"3GPP2- 1X- HRP
"| EEEY802. 11g]
"SDSL", "HDSL'
"| EEE- 802.3 M
"EEE- 802. 3u"
EEE- 802. 3aq",
appropriate t
set to "3GPP-
obt ai neéd from
concat enati on
val ue of "cgi ;
foll ows: Starf
3 digits depe
full hexadeci
a full hexade
" 3GPPLTRAN- FI
to a concat-eng

ethp I/Q&@#i%ork' = 4p-R &th%&ﬁ%"ﬁddﬂ&l Cl-3gppz =
DAL (token / quoted-string) e-utran-voice-3gpp =

/ol VB- inergbsonet-epec *(CRMMa zzceshreetppesdence of the "np” par anet
Access, b&%m EpeL:nfO laft@g?f%)tay %c&s-cﬁassor* MG BYinfdie P-CS

hn differ froma P-Access t wor k gader fiel "vmtho
whi ch aFegspiyps/i ded=HIEBERRO2UL. / Tﬁ%E’g%“apérlﬁﬁﬁtse? L be

L eEEELA0D Y | g IMEEFREReS R P‘3@;$15 Gmt/ﬁ EJGPFUT"R'fA@q %@9«: £SSGHPY P
br ovi ded for use where t be speci

alUTRACEERD. ¢ X@?‘EWW F%D'g'g’ "3F3|ﬁ’Ptﬁ1ETBé§‘eTIBIP" /s'&%glvél ues

m AbgL?QREDSZZQA -'ﬁ@sédmsf,nsmnal 1{999' /Y\QID"sllLbeﬁ d. ermsvd .
0] header | ¢

M"YHS‘e he' TIPS} |’o€&ﬁﬁ’§2 é’é‘M"éﬁPE2 DE)HKIH%' /aé@%%%UW%é POESB det

CERAN-3072 3GPRSREL 83N PBEEE 88484 IERAMN 02 BY ' IEEB @R 3" Y XAEEE-

802 3L LR 02 g EERGR dic W GBS0 5ok ABBE AR 3o FAFEE

802 34aSL AREE 802 SMIDFEEE-80YBBL "IEEE I8DBBY "/ toRén ' 'DOCS| S :
"| EEE- 802. 32", "EEEE-8 o - [ - .3
or " EBESRTIS = TREORREN GO PR AR SGEP - DTRAN
EEGHPOWLAN/ ' 3GHEGARO2:! WP-HS‘PEEEM@R. 3z" or "EEE-802. 3y"
b the access technql [ if the access type fie
ERAN', "B cgi - 3gpp 'bg‘?%t‘n?f ds‘get to the Cell dobal Ident
| ower aéaa;sehb of tHezilEpp fl'dtrané‘fll id :@)p)bdsll ldcatmt/inwari-mda-ld/

geﬁlon'acces (f Stri ng as
i ng wektbnsidnencemssinfe =ganfvaleant bit, MCC (3 d| gits), M (
ding Qi val ug)w,

LAC f 16 bits us
mal repre tation) 5 329% Edgl?lggéége{&gtﬁn? ‘9%3@ of 16 bits

i mal  nepredlddtapd oF) utr@cellfid-Bepp” EQ A s(tekgp bqdatedhsiringd equ
pD", o ina%qDoﬁe-WRA'\'TE?Qvlan ﬂod(e% T EHUAE (lokdnd-qaGRRstriRG amet er

1t|on of t he

dsl- ]ocanon = "dsl locauon EQUAL (token / quoted-string)
eth-location = "eth-location” EQUAL (token / quoted-string)
ci-3gpp2 = "ci-3gpp2" EQUAL (token / quoted-string)

e-utran-voice-3gpp =" NW-provided-VoIMS-indicator "

er
CF.

It
sed

1

iC

| d
to

L b",

]"1

as

dis

ty
The

or
ng
ISi ng
hl to
set

Table 2

The presence of the "np" parameter indicates a P-Access-Network-Info header field is

provided by the P-CSCF. The content can differ from a P-Access-Network-Info header field without

this parameter which is provided by the UE.

The "np" parameter can be used with both "access-type" and "access-class” constructs. The

"access-type" construct is provided for use where the value is not known to be specific to a

25
30

particu
35

"3GPP-

lar "access-class" value, e.g. in the case of some values delivered from the PCRF.
7.2A4.3
The P-Access-Network-Info header field is populated with the following contents:

1) the access-type field set to one of "3GPP-GERAN","3GPP-UTRAN-FDD",
UTRAN-TDD", "3GPP2-1X", "3GPP2-1X-HRPD", "3GPP2-UMB", "IEEE-802.11",

Additional coding rules for P-Access-Network-Info header field
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described in 3GPP TS 23.003) and the UMIS Cell ldentity (as described in
3GPP TS 25.33 1), obtained fromlower |ayers of the UE, and is coded as a
text striwg2as/doedsbows: Starting with the nost signifi caotr/usedn/ohds (3
digits), MNC (2 or 3 digits depending on MCC value., LAC (fixed | ength code
of 16 bits using full hexadecimal representation and UMIS Cell Identity

(fixed | engsel-s00de." OERB 6. £1" ummo& 1igH HEBE e AGI MADSLEPABSER at i on) ;  4)
if the accegg class field is, set access- |nfo paraneter is the

only accesaPpidi. KaDaket éPSFhsEPHsd Hl?ﬁlrg &SRRl YDl dPShell fi cati on
doesbnot dpbOTHB" \gmwmszr [EEE802Bat, PIEEH@Z@B’EPIEEE sﬂftlslf' amml 802¢3; afSEtEEL el d
can e set O { CEeSS e el q 0

" 3GPP2- 1x8°2£' é&%@zﬁ?}% a e‘?%ge’%%‘f’ PgEe‘% g‘@%@cﬁéﬁ?@ﬁﬁé@é EES33at ¢ he

Bexa;jesl rralE(EEéaﬂomey OfIEER803 82" loagsﬁbtsaz B\ﬁidas réphi Qteidélﬂ%ﬁj‘c&@wchrﬁﬂbggga %bD (16
Its NED (1 Its PZl D ILts see
C. S0005-D [85] ¥ P %fﬁ%"“ %&éﬁ‘&?‘? 'ged‘s Bride 3%??5}4‘%%%%%138?&@ agetes 5b o the

par anet er Cslna}ldbalbdbnﬂl@ obainad fromn@ier Ligas atth€UB. ThE kel Itobaldasatityeib a char act ers (A

does. ot KRRF iR TARCCIHETL RS o ERELENE GRF ThaF AL Faftal Lol T e
t he val ue3gfp" Barﬁmﬂertlhméreﬁbw’mzﬁlaIexFﬂfngelx&ﬂb{Ne' if the SIDis unknown, the

VS shahl T ePr exghl Ug s R:R BX0R00: WRETE ko TARCR. B Yabi%eh g Bl eoonLod

usi ng bits 3¢S t's’as D[85]
EXAMPLE: MCGfalkic); L@C (ﬁZ@H;}ngNH dbdaom%?&,mg:mll E):xzde@mall_@preEAﬁEEerand Ck(Ekéd-, t he

cl -39PP2 Ykitodehe PEbish b DRy BBl AR 2P - ©) T the acoess

type fi el & Set ararreter set to the ASCII
represent ati on3bf t Hahelneseatiaps firdd is eqlaliie "SHPR- H@RéNrﬁDﬁj', ol BEPPETRAN-t he

& 0004 ATPBEY, e e, bt e MRGRI A SIIEMNG USRS 1565)) i n
t he speci fi¢Sér¢beé|"t%iPPTﬁr@ QOé)ng'ﬂhhedfMTﬁ6elt1demgp(@2d®qrt&m3é?rPP§lP$925133b)e 34or 40

hexadeci watm.ﬁéaam%%ﬁaﬁwmlmmamsmaqute,ttfaﬁngésrfbinw-' D is included. The
hexadeci mal characters (A throu shal | be coded using the uppercase

ASCI | char act eﬁ%‘“'"EX’AM*lSE‘OS‘I *gwgfent%cMGF (3 dhgits), MNC (2 or 3 digits depending on

Ox 1234123&1@3&%%)@34@3&%&%&8&46 b@&ﬂ@tfull RASHeB il BprlsetatiGNghd RATS
Carrler-|D=0x555444 1 the ci- alue is set to the string

12341234?2'33@1%&@3%2%&&02'3&& tffss&s%@kl hexadgcima! rapprecnitierlss type field is

set tego" 3GPP2- WVB" 3@3&&@&@&%@&& {h8 B ,aco@ssCIhfo pd RS iP e BN bdesd-ififoSet t o
the ASCII re resen %6’62 exadeci val ye of the Sector ID 128
bits) def P ‘?rr\“SS 'tfe & Etbsosée"[' 8" 01?1‘5"1’ Wg tHussforupfein dis
par anet er Tﬁa&hésshessffﬂldhexxwhemmﬂ,y BHPUICSCFer s. The hexadeci mal characters (A
t hrough F) sha be. coded usi he u LASClI | characters LE:
the Sectol 1D 3 ox 180 tenoeei sk o 1 D0BRA 38, 3 oteoo pmiie ST we AL

representatlon of the hexadecimal value of the string obtained by the concatenation of SID (16 bits),

25  NID (16 bits), PZID (8 bits. and BASE_ID (16 bits) (see 3GPP2 C.S0005-D [85]) in the specified
order. The length of the ci-3gpp2 parameter shall be 14 hexadecimal characters. The hexadecimal

characters (A through F) shall be coded using the uppercase ASCII characters. If the MS does not
know the values for any of the above parameters, the MS shall use the value of O for that parameter.
For example, if the SID is unknown, the MS shall represent the SID as 0x0000;
30 NOTE I: The SID value is represented using 16 bits as supposed to 15 bits as
specified in 3GPP2 C.S0005-D [85].
EXAMPLE:  If SID = 0x1234, NID = 0x5678, PZID = 0x12, BASE_ID = OxFFFF, the
ci-3gpp2 value is set to the string "12345678 1 2FFFF".
6) | if the access type field is set to "3GPP2-1X-HRPD", a ci-3gpp2 parameter set to the
35  ASCIl representation of the hexadecimal value of the string obtained by the concatenation of Sector
ID (128 bits) and Subnet length (8 bits) (see 3GPP2 C.S0024-A [86]) and Carrier-ID, if available,
(see 3GPP2 X.S0060 [86B]) in the specified order. The length of the ci-3gpp2 parameter shall be 34
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value is set to the string "12341234123412341234123412341234". 8) if the
access-type field set to one of "IEEE-802. 11", "I|EEE-802. 1la", "I|EEE-
802. 1l b"wenoildek3802. 11g", or "IEEE-802. 1lIn", an "i p¢rakéi9dsoks”
paranmeter is set to the ASCI| representation of the hexadeci mal val ue of
the AP's MAC address without any delimting characters; EXAVPLE: If the AFs

MA‘C addr e%§40‘he%h'emaﬁhara&as 8ekding dnhHRiHer t‘ﬁé enBodes |n‘éluh§l ?ﬁéhe&zﬁie&hﬁl string
"O0Ccf 1126028". he access- %ype field is set to one of

" ADSL2", 'cmsLez&KA thmFattfs),Eha" beseeﬂ'usmgmpercasemlzchamctaSSHDSL" " VDSL"

"IDSL", the aceaMpIH:O iRl SR L 0£1094 B 234 U3k 12h9034 1081 BAISHER €T
obt ai ned fromthe CLF (see NASS functional architecture); 10) if the

access-t yreghi=dx4l. & E‘ilh? GarmipxiBsPx955444nthe gicierr&valusfivsehRthesingr i s not

inserted. Tj3uez3a@3¢%elgﬁlg3blg4mepﬂ555mt| on does not defl ne val ues for use

inthis paraneter; 11) if the access tyg}g) field is to "3GPP-E-

AN- FDD' or "3GPP- E- Efr%mqupe%e'd {355t =3 W%e‘gﬁ!’b’? é‘FrB‘%Oe(ﬁ%le?C'ro a

concat enat3 pamétbas Mefo thd ASCII ?éﬁ@se(na&o.dersﬁdnebﬂﬂc.hﬁl afdeldf theSecdor@03)28and t he
ribed in 3GPP TS 23.401

Evol ved | d it ,

bt a ned%l‘%ﬁ%“&&@ﬁqpﬁ 0l O e RIE e gth o b deped it S Py as

fol | ows: Smaéchmgcwfatc&rst e mc.ﬁmg&mrﬁdtaam thBdugh F)\MR&H beXodéddisingthe MNC (2 or
3 di glé endl . r?_‘élVCC val ue), TAC (fixed length code of 16 bits using
full xad b 8@Eftati on, and Evolved Cell G obal Identity (fixed

| engt h code of EXAMPLES ummkgSeatofIDJ:0hexade4:1i2ma1l2341&p4Hsematz'eqml)e;ciagﬁbzlI a)

IEC;DEGEaEJ%aiﬁS\ﬁt °%h%§“?'lr&%%$4d§%@d4‘%fﬁ@?ﬁ§“?% I\I;)ZPgnet?rer is included if

NW pr ovi ded- VoBy| S- ifniet acexdsstype Seld bt eianedf ﬂEEErBOZoM/é,r mw&)?sllmf "IEBE- UE; 12)

if the ac t o 0 " EEEE- 802 3a"
" | EEE- &%F 1b Xp% 0?%51% E‘P:%n@ wlla:' %I':lé @Bréne s s 8!6 A %II
"I EEE4 802 r@edsé'nlatlblll itthe BRRle8aa! value6ERe ABB :M&akdd,ress wEROUBO1Y. c@b_lqihpg

D3EE- 802. 3an " | EEE- 802. 3y", "I EEE-802.3z" or "IEEE-802.3y" andNASS

subsystem i s used the access-info field shall contain an eth-location
par anmet er obt aEXOMRLEom ffitke AR FMAS cod deis SR E -1 HARR8, alren rivlamentode-ad) is seMOTE  2:

The "cgi ) tUbER~.cel | -id-3gpp", the "ci-3gpp2", the
i -w an- node‘lpsépmgtja@%c ocation, and the "dsI -l ocation" paraneters described

above among ot Abr usfa’(}feac‘éﬂsttyp?:ﬁﬂétslsﬁm @q%eAIP%'a't'AWM"dé\ﬂslﬁf" rRADPBRYL are

used hgr emwe-mLsermszqs -'Glmm-'wsmﬁhssi"rmaaoces@n{ééﬁumaﬂ%ﬁana change
in pr ef erence. For exarrp a user change I ts re erence receivi ng

voi ce ovefslisatien H“E‘G\SI%PM@“"\S‘({T%"%@%F seaNAR f“SEﬁES’"ﬂ@“‘(B‘I“e“ME)S can perfor m

service continypfy iffind Re:seyBotield B aDEICBILNGE aeBR NS PardriélerSESR imRGEdWM t h
voi ce nedia eX| st taowards the UE. Afpreference change can be indicated

using the Thjs re eafeeqffl}j{%@e%{ Bm%mgs pgt define values for use in this parameter;
1) if the access type field is equal to "3GPP-E-UTRAN-FDD" or "3GPP-E-UTRAN-

25 TDD", a "utran-cell-id-3gpp" parameter set to a concatenation of the MCC, MNC, TAC (as
described in 3GPP TS 23.003) and the Evolved Cell Global Identity (as described in 3GPP TS
23.401 [7B]), obtained from lower layers of the UE, and is coded as a text string as follows:

Starting with the most significant bit, MCC (3 digits), MNC (2 or 3 digits depending on
MCC value), TAC (fixed length code of 16 bits using full hexadecimal representation. and Evolved
30  Cell Global Identity (fixed length code of 28 bits using a full hexadecimal representation); and
1la)  if the access type field is equal to "3GPP-E-UTRAN-FDD" or "3GPP-E-UTRAN-
TDD", a "NW-provided-VoIMS-indicator” parameter is included if NW-provided-VoIMS-indicator
is obtained from lower layers of the UE;
12) if the access-type field is set to one of "[EEE-802.3", "[EEE-802.3a", "IEEE-
35  802.3e", "IEEE-802.3i", "IEEE-802.3;", "[EEE-802.3u", "[EEE-802.3ab", "IEEE-802.3ae", [EEE-
802.3ak", [EEE-802.3aq", IEEE-802.3an", "IEEE-802.3y", "[EEE-802.3z" or "IEEE-802.3y" and
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using a SIP nessage. For exanple, the UE could re-register using a SIP

REGQ STER request or the UE could transmt a SIP nessage (if only a

parti cul avoesgiogsssneeds to receive service continuity pergsimwansierred to
the CS domain)) such as a SIP UPDATE request or SIP INVITE request. The SIP
message can include an indicator indicating the preference. The indicator

can be ensd3du§siéin RRSCIhe hdcBdsUnfé FikM@hM comtail @Rl ¥th AetationSdfmeR$ oiinedonpody
part. Such ap indicator may assunme val ues including "Voice Centric" or

"Data CentheiChF (segNASSEapcygRat arcljiceyyre). " pyi's PS voi ce only", "CS voice

pref e{j red, | :VBNOIIECZE s;ac qné%%yﬂgggr, tl"l'e|"mn\Nk‘gil-@33@5?@?r"5iﬁ3§p;&ﬁ§h¥ql\flgn-nodef
secondary", |n particuylar, e. PAccess- twork-1nfo header field can

i ncl ude s it Helpeation; a@if"ﬁr‘.15"Eﬁ?:‘f?"aﬂar?rﬁ?i‘?'é%ﬁfbe‘aé@éfe aBeneodiepeg 4159 appl y
only t® EcbiERAN.thellbationidémtifite thab@my usz S empgbnty kedviedsher access types and
access classes _indicated.in Tahle 2. In another inpl ntation, the

e oat or ey DA imgnt o D s aish & RS DI Ee T GRS & i ey

i ndi cat or shange its pacfarenck Gor rexiaiinglveice db¥ee P re@ivingVbice 6@ C8] AnfSEAIAS & TADS i N
the SIP Mt holc_ir e.%. .featturﬁy.ta]ige["sit%au i 0" [&RFC 3840 L ndi o ti.n% er Agent
Capabi | i t FEPTR™ KB ISSLUPYHIY P ATSSVER 15 PrargIca eNesE &FPyTsiomwaR VPIRE™AER wor k
node (e. gexiSGivakS)the PE eA peferénaechaagekcan be inlieatdédaing ke UtagerfachandMCAPOK node
Wil ow t.hat en_a ssion, i be .t erm nat ed t he TADS
Funct 100 Wi SRR 57 SlaRic, e 2 cBlig KR BUAASHE o R1F AEISTER s SO i
and i npl i &Etcosld gassimitadIP messegeRif Aolyaparibiginsession heeflptohemve serficedatimayy be

extended o | RG] td t] 1 [ aceess
Cachnot og( Tk WHRIHEIECIREES bdriuy 0 S8 1P BeDRIB L bR HENBLCTHEN D |
header fi &[fumeseage bam ifickydelar mdisatoeindieding theiprefdrende  Bhe ifiditBr Vi teenended asRS

Session syppgr ﬁigUélulégg% ﬁ(;ogk Bén sueR §54nB0GL ibQJyg)][aH.’ta%Jcﬂ An E@I}X&S}’ B8y RuniGlle@n

i ndi cator coul e : e.d. presence of the indicator means support,
absend® minghding (Ypier Eentrick aoWatadrenirigs R TCSSYqigenty)'; "IMB PB yeiceomry "Gevdcet ypes

of i nf or NplipBd, IASSSRD Loyt BE BIbkabRfersf CsWVBicA sl ViR p}éﬁi‘cb’l?r, tHe@ns
support, absence neans support unknown, and presence of ‘the i ndicator set

to a negatcrss-Newad-Ipfedradss fidd grgdnalude pychiap indigptos. Suglhiffindjeatardogsgiot \oi ce over

I M5, the Heealtlyhidy Sty SIECETRANBITRe Mek/6dhdd Also HppP) tofdeiRESdcB A)pkd dhdiabtelshe
networ k shoul d take the "I M5 voice over PS session supported indication”

i nt o acco6itses iPfiggtsddn LebleZ | s (with the voice bearer in the PS donain)
shoul do bedel i vai @dherihplemsititidn] dieinfRdioh8 R ihpIRitlyl d¥nedly @R U &hiufhd oh€SSi on

ouppor Lo gL CoLL o B8R bes, AN D, caLes, UpRLi ot L8 GEOELAY 0 10,
shal | be sgppairt eg “ky.addie [REC CBUSHdisia} Bker Ageht @afibliZicd i@l Seasi@dnigiatidns
R N e
| ower network node will know that when a session is to be terminated on that UE the TADS function will
25  take this into account.
In both of the above cases (explicit and implicit signaling), the P-Access-Network-Info
header field may be extended to include specific information relating to particular access
technologies. |
For certain access technologies, the P-Access-Network-Info header field may be further
30  extended to include an "IMS Voice over PS session supported” indicator. Possible information
conveyed by such an indicator could be Boolean (e.g. presence of the indicator means support,
absence means support unknown or lack of support); or there may be 3 types of information:
presence of the indicator set to a positive value means support, absence means support unknown,
and presence of the indicator set to a negative means lack of support.
35 If the UE is configured for Voice over IMS, the UE and the Service Domain Selection
(SDS) functionality in the network should take the “IMS voice over PS $ession supported

indication” into account. IMS voice calls (with the voice bearer in the PS domain) should be
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| ayer's (e.g. NAS | ayer) support (e.g. the UE indication about the "I M
Voi ce over PS session supported indication" being available at the NAS
| evel andwondimsicdag support) in a SIP nessage, the | MSpa&Buseyostose a
related indication, effecting a change in procedures. For exanpl e,
depending on the information received regarding the "I M5 Voice over PS

session s "JIQIP\QFeE%gI uginglhg ﬁbﬂ{wheﬂ'ﬂhé NasAeicEB¥%r P& E%Qm %Pdde& mtd?cfltmnn Qﬁp‘ﬁgs Sl P
calls that inclu é

ol ce nedli a conponent to t domain. |In sone
|nplenentam¢@ﬁ§aw%$ﬂ?0mADS function typically provides this function.

Term nating Ac %ﬁ%mﬂﬁéﬁeﬁ@ LE&AMSABr VolcRPRs wiRh&EL Iﬁ'[ﬁsrﬁoﬁ@r?eﬁ%y @H@‘H/@F uS¥p€ or

nore PS access network(sS) to be used to deliver a termnating session to
the UE. TA®Gcesshal e suprorteshy the IM Chisybsygtem and mebile temipaigd cadls shogldderqueedity ¢ he

UE. Fok t ghte Mlidithdia @ Tﬁwemetwm&%m&ba&sws performed after the
term nating services. may take follomnng%@actors (but not Iimted

to) into accourfts thedMS Apdesestsdpfpmationera changs in thy infosation JesSTiBiNE # |O¥eUE i n t he

circuit swkehed NAS)a 99511%&1 (elghing UBtimdi@tibn4BaL TR 11018 Vil dvertPS skddfeh uded:
Det ached, Kktac%ed 5 The sté?e of the UE in the DV5S (the state

i nf or mat i HPPREA 'rd'rarrer d&eg apglighle athe¥S |ovelapd ef"érteafupps ) ip g S1K ypessage, the

capabi | i ties; A%zgﬁ&m PRfikddVindidatién, bifectingd aaﬁgeomp.a&saures tFwexzﬂn{\dﬁ Yepesdngover PS
rte ndi cati.on” belng the NAS | e and

sessian abl e
i ndi cdfi ng’"ﬁﬁpﬁar'ia"o'srcws regRrdngdic é}Ya’gS)ﬁ'CSPVqrés%*&BbWPmeé) n rrgo At

net wor k caysahdyl th@tt%brk?tkrrﬁrhzﬁedﬁmmm%ai indla@Eswide i@ cumpsheityto &b OSXbMhinNg
sessi on; media ¢ ude i.nco nlng session; and 9)
oo pref O STETPERE{EEr DEGPLSTEn Pl e yces i Efeor

P- Access- Net V\Dmérnhrmftmg headeDorhdieBddection @ADIN @e‘leckbE(E&hEtesﬁ arelf el onegy nipee RSt ended
35 Vol o6 ‘BTN BlsGiodeias ndie b Lis s 0F o5 B kb, "
secondary1mmmdhMNEmemdeupo$Mgnn&dLECS voi ce secondary". The header field

may be i ncl udeq.| . 4,502 JBSIABELNSN,. Bl RLALAR gahgrmgﬁmggwre% rush a

SI P nessage may tran ser prefers to receive the voice
medi a overARS payrtakedollawinglaesers ébue eotgmlt@B})) intracepupicipt the selegtiorSlefisiged3 Tl onl y

(for the durali@edh tﬁeuﬁcmwneﬁéd%smﬁw@ Sl infOlnlaBbM&Hhal ¥EInYudddhe

preference change can be I ndicated ’in anot her nessage, e.g. as part of the
XCAP pr ot d?,SEﬂlchedFNgachqiz; 2) Thexgtate off thew atth@wwhcatarmg@agemﬁ shall ifchde:

est ablyps higdgis@re BHNESdr&H); ﬁare\rﬁ:eea abilles: arlgp[@nﬂ@ttwot indMaB&EibBulie st wor k
does not support a service or afure desire UE and the UE

he
regi st er s YP&¢ OYsHRS sassieresupparigd wéea"q"anrragavwia@'etdhé e N Sdeshudindiqeing $epaos

Donei N usishhe Yk ihdi&atiBAIf 1C5 s@ppo@ 63 the GERAMeWLRANpdBHIRE; 7ERedd/ins /1aBeesd €ps 210,
the UE perforns a NAS Attach procedure or NAS Cbnblned Attach rocedure

when at t ad¥ichied By amaxisting sepin; B thrmedingRaPeRents TRhdR? MhoapeiRggeap) and
procedure[g&dwékﬁkghmm@&m&%mmmen noving to LTE from anot her access or

RO RO W R TN G B S
requires iesteidetl tSidipde prefdrebaes wialadiag "Voice Centric" or "Data Centric”, and "CS Voice only",
"IMS PS voice only", "CS voice preferred, IMS voice secondary" or "IMS voice preferred, CS voice
secondary". The header field may be included in a SIP message when a preference change occurs.
Such a SIP message may be transmitted when the user prefers to receive the voice media over a
30  particular access (e.g. CS) for a particular SIP session only (for the duration of the policy or
preference). Alternatively, the preference change can be indicated in another message, e.g. as part
of the XCAP protocol.
Fig. 13 is an illustration of a message flow for establishing a connection between a UE and
a network, wherein the network does not support a service or feature desired by the UE and the UE
35  registers for non-voice services. In Fig. 13 the UE connects to the PS Domain using an LTE RAT
(i.e. over GERAN/UTRAN PS or EPC/LTE). In steps 210, the UE performs a NAS Attach
procedure or NAS Combined Attach procedure when attaching to LTE, or performs a NAS TAU
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a flag or indicator that nmay be broadcast, or provided in a point-to-point
nmessage (e.g., a network to wirel ess device nessage containing the settings
of the VowbBoamdsBRVCC fl ag, indicator, or identifier). PCm/uspeo0/040489

i npl enentation, the UE may discover the |ack of service or functionality by
requesting connectivity with either a NAS Attach procedure, NAS Conbi ned
Attach pr : ' £ar NRYEbfibih hSE SRS TERRIM dfdtheAr €2
Updat e prglcc:recgﬂ‘%greaﬁﬁrﬁg@s%gcﬁ@g certail nb'rrge—dsat;%%esgfhat ﬁe_L_JE recei \e;es back
from t he mmesaor khenpenyingue e differtnt|ragkingyires; iAsmab pf gainingseptcedniydo waySi ncl ude a
flag that o, aghGal 68 ak MG P RncSHRRPIHE B reqlites WRotMBdpohBERy WAMESt er
with the Pk)% n’ety\g?fg ?ﬁ(&: }J‘%Il ngrt'he fl zcig/i ngi cat or zlgss [ deﬁ%i ed@abﬁgje in
steps 212a flagws idirglos haignayrhaprdsdcagladionseyided in 4 ROiNee RIFKNSEIER (C8n g reiwgrk to
responsi bl gt Qlei&) fGldel onbithg e Sl S thev SNIBIah@ SR GCUIMAtRAcaERSH Ons (e. g.
the Term nating Access Domain Sel ection (TADS) function in the IM5S AS). |f
the UE isidepiféved in any other SIP Methods, the UE may update any

associ at ed i ndi Rt thslerhdnidibe (RAPRES §iSDv@linelIfR oNQIUEY d fisdAdERy BST N a

mechani sm as descri bed above. Wien a npbile terninated sessjon ayrives, the
sessi on | Eagstingepregtiviyy witheithes o WASAYRSH Rropedurs AP fpmbdip A‘(S‘EEPH’F how t 0

route therpekiNg &Ra ugdd® (TADPpAaEMuRdr RY@InE Atdddpdité probiduree O ebphgdccadiar t he PS
Donai n_does no sugport the desired service. The
¥y

| ack of .ser.vice s ort
may ba0 i dEWESHES Bt the U rseisss ek feomfhe ASwPRcibPn syEcesifulicRmPIRUAn Y Hetpiaesqie
regi st er eghapinthidd Heag Moirdicade e WIMShenobpippeeal configuration data setting

in the TADS, and ¢) further criteri hat ma lso b sed to mak
deci si on how t &% B%f'@y the register W"h’%@whﬁﬁ}“’?ﬁé‘#@%&%&%" SRe Snlga ']lt'\;%gélt ar get
addr ess t hgdve myept DI URtEndibuoringh@ ibé pasyedad the ha@wwikmedeatba iskespogsbie for setestifgs

Domain (for ex l e, MSISDN far GE UTRAN CS).. Thi DBV, .re the | M5

AS to queg?/w {orfgn%éénp 'eotBT'}i'i'aﬁe%tsﬁsé'o%%igl %Bgrg "lagﬁ" ‘?fgﬁst%i ng Nuér%geggr'gn( MBRN) / CS

Rout i ng N¢TA®S) f(dcEhNh tiedMSox$t € t he correct MSC. The session may then be

delivered to t i Lel.es evi ce. uUsd radidk gl rocedures

by routing the%g'%ﬁv\dijéfsdmfo V§9W§ﬁyf) ﬁ%ﬁ@m&efhoﬁﬁﬁg‘tﬁ page uﬁgzﬁggg%g#r&e?he SGs

ijnt er I age:ndict_lcztshﬁhqé)premﬂiﬁs obthengivesk chaiige hinggimechanis §@9$§bmp‘§- pg‘ig: marily
irected to an . . BMd kL HiRork aB& Not be

limted to, on@hg?a%gggﬁ%y{w%ew?sgfofqgm@{ %hggeéggﬁ{sg-ﬁ%ype "1 EEE- 8%r2. 11t/

" | EEE- 802 resfidnaible/for'degigiiig BOPto rpytpthe servipg-Hihe FHPS may pe apare tppthg Yk regigtered /

" 3GPP- ' X indbR ' espd SRIRAN e 1RELYf sérvicd SpPorEmbTRAN- FDD"  /

 Sapp 2 P e FT3Rn ADS@'N-S‘}:‘)%%{%E%% 1 T ADSL2+" " RADSL" Bores g[r)sg /

"HDSL" /" idesified by onemropmspfa) the flygmindigatqr fhat wasregistargspithy the IIS eysiempd). e HRpD!

optional configuration data setting in the TADS, and c) further criteria that may also be used to

make a decision how to route the call.
TADS may then choose an alternative target address that may include the identity of the
25 wireless device in the CS Domain (for example, MSISDN for GERAN/UTRAN CS). This may
require the IMS AS to query the HSS to obtain the Mobile Station Routing Number (MSRN)/CS
Routing Number (CSRN) to locate the correct MSC. The session may then be delivered to the
wireless device using traditional CS fallback procedures by routing the call to the MSC that will
then page the UE over the SGs interface.
30 In the present examples, although the discussion is primarily directed to LTE and
GERAN/UTRAN, the various RATs may include, and not be limited to, one or more of the
following:
access-type "IEEE-802.11" / "IEEE-802.11a" / "IEEE-802.11b" / "IEEE-802.11g" /
"[EEE-802.11n" / "3GPP-GERAN" / "3GPP-UTRAN-FDD" / "3GPP-
UTRAN-TDD" / "3GPP-E-UTRAN-FDD" / "3GPP-E-UTRAN-TDD" /
"ADSL"/"ADSL2"/"ADSL2+"/"RADSL"/ "SDSL" / "HDSL" /
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/ "3GPP2-UMB" / "DOCSIS" / "I|EEE-802.37 "I EEE-802.3a" / "rEEE-802.3e" /
"EEEE- 802. 3i ' 7 "| EEE- 802. 3J" / "|EEE-802.3u" / "TFFF.- 802. 3ab7

" | EEE- 802v8ae11100836EEE- 802. 3ak” 71 EEE- 802. 3aq 7 " | EEE- 802C3ars2010/040489

"I EEE- 802. 3y 7 "I EEE-802.3z7 "EEEE-802. 3y' 7 token Table 3 Because the PCC
interacts wth the EPC network during NAS attach procedures to LTE and
GERANAJTRAN, Tracking Area UpdHDSL2COMHSHBALTH MISLg "IRSE4 / UheRi2el X d3GPP2-1X-
Routing Area Updates respecti v fl y " VI.. ,

I ndi cator that applies to the 2 ;gﬁpgfg@c’tu%qgw or exa Sh/ [EEFI\A%%S/
the TA the UE Is attaching to W@ZS& t/hIEEEe&OWB;'/'tIEEEN&BEétEEEF@Z\?ormEE-

I ndicator to "supported". If i X l-%%}z o t sets
the Vol M5 Indicator to "not sustgp%g??gg‘%%E%%P? P%ﬁr pﬁgyﬁﬁgzggfagﬁghl ng
t he PDN connectivity in suppor803. 3WLZI\/$EE$QQM/EIE;@ -802 328/ "HEB/BD2. )i tok¢mor t o
"supported.” If it does not support Vol M5 pfhesMVE sets the VoEVIS

I ndi cator to "not supported". 3) If the TA or I§2A the UE is noving to
supports VoMs, the MVE sets the VoOvI'S I ndicator to "supported". If it does

not support Vo I " f the
RA theleOJE is n%%\/é??\sé tl]ieo su'%fc(;%arw§ w\@o’%%gdmh&&géghgg édgs(s)&[t ﬂ{éﬂ{?}%@r?% Im%? cgt or
to "suppoBEBRAN/UTRANTrapkig Ane UrsiafspﬁwmleE"\raCSmgtAh@ Qdgk ankReuting AregoEv | S

| ndi ctor ggd te@%spe%H Sg%%c"m beﬁfrmf'lcl}ﬁ “Rﬁ[ﬁehg)nuﬁ Iﬁcﬁca?dn”iﬂa??g id (5] Arlg in

supports EvIS N set e VokvlS Indicator to orte it
does not B&prpme@nvv'dEW@xamMe 15 Beths Ubeangglrng (S spppgitethe ® lherMME

suppor t ed'?'ets u?évmnd.hﬁ& &g allmx%o&%t gabpwﬁ@lveﬁw HHRARIIE sE@fhe VOI M5 i n

the speci and the area in the UE is |located. Accordingly, in

one i npl eNeMMSlnilis#ogp “1dssupgpriasan?) Iﬁshs iférﬂpe VR issstaklishias thg EBSY Gopsestvivuppor t  of
Vol M5 by {agorRS JRARBhOMiMIRLets the 6&Ms Ihmcahmo Qﬁps&[e& har 1Exde§nmt.;;p@at\rdmur e

may be policed, asserted or amended by a Sl P server SIP proxy in the"
net wotk (@eWEéetvé? VpIM§ Indjcptos tg e%.sme'ttsd iﬁdf théiférﬁwé\thﬁ‘aUﬁiw&fﬁ
interact wpbdhstVivBGe M&@L thwsnvtmd.w&nm%spm@elmeabeﬁ h&rusgeR VREEsapabl e

functi onal eI enents, a P-CS olice, assert_or anend the

P- Access- Nettvibs KoY bdisontps F‘O‘fSP%RO&B‘@/aI“hE theRA thg LE is pRung@siRAors YalMbe awar e

of how t oi@BBENREL e 8loyMS Bldicd@F toc'@uﬂpSHedNOIf@t dobaxiot §uppsit VAIMSE tRRISGANI seid of t he
system may be_inplemented in conju t|on V}%t(&jor apart from a”r?i\; one or nore
of the valeyoM?P fdictaritmgt suprEteds 558 I§ AYTRIUY FRAEPHIBAS PO scl osur e.

In some | WBIMSTEHRISTSNNGGS tief VNS Indiefda s “sajymktedn It da2e ot 6appdit MolMIS, Y exi st .

A Mbbi | e- rm nat ed request with a vqice, o ech nedla nt may
be recei véérglﬁ?eti ‘ﬁ%%ﬁ %ﬁ‘ﬂ a@hﬁw BoLShgpo sgfﬁ“fcg’rt[‘&'t?ﬁ&gﬁméﬁlgﬂ’(s ﬁed%{'%é’ger s
support ( eupgort fonWomas inﬂlj}: spbfic' AT Sndvbé mea mw&nichl?t& Isﬂésﬂmmdsuppor t ed"

I ndi cator) has  not ﬁyt"heen S AS

O e i i o ARt gigl. o e b R fonof ik BReel pRemay o) SE5sBE £kt

pr ocedur esf AgIpiS bydhet RS Ddreaiibb it €nt by the UE to the IMS infrastructure may be policed,

20  asserted or amended by a SIP server or SIP proxy in the network (e.g. to verify if it is correct). For
example, a P-CSCF may interact with the PCC. Based upon the response received from the PCC-
capable functional elements, a P-CSCF may police, assert or amend the P-Access-Network-Info
header field value. As such, the network may be aware of how to appropriately deliver calls. Note
that this implementation of the system may be implemented in conjunction with or apart from any

25  one or more of the various implementations discussed throughout the present disclosure.

In some implementations of the present system, a race condition may exist. A Mobile-
Terminated SIP request with a voice or speech media component may be received by the IMS AS
while the UE’s information about lower layer’s support (e.g. indicating the "IMS Voice over PS
session supported” indicator) has not yet been updated in the IMS AS’ related indication (i.e. the

30 information the UE has provided to the IMS AS). As a result, the procedures applied to the Mobile-

Terminated SIP request with voice or speech media component may be inappropriate.
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Term nated SEP request with voice or speech nedia conponent may be

| nappropriate. Requiring a UE to send a SIP nessage as soon as the UE' s
i nf or mat iwo 20hi08s680wer | ayer support changes reduces t lpeTiuSI®R OXMAISDW
during which the procedures may be inappropriate. As an exanple, a SIP
nmessage nmay generate a refresh of the SIP registration, e.g. using a SIP
REG STER 1 equeRéquiritg WITHB Yendla SIP B8 aé 44bn 69 thé BHIslif6imation otk IbWerwged t he

request with a conversational voice indicatjon tqQq an interface.tha
supports tREOTbgREes Edueesiha e ?”t’&?‘."wﬂ\}"f'é%r‘ﬂa‘ihi‘b“eﬂ” ,egffﬁ%mtv 'PAPREOPT VR A B enent
may Si gnaéxainpe, 4 STRIMeksafd/miyozefidHtp @ Fdfres T tIRESIF fegtralioR, &g udiGCKSIBREDISTERADI | ity

of resources. As discussed ve, the | functjonal elenents of
parti cul a9t \ﬁ)']"g "]aP?ﬁlF‘é?P@Hfrﬁ? i°6FFdH%f§}°'h%€ oy e TRakest “f'ﬁ'ea REHP 0- dat e
i nf or Mt | Wicedadicakibdiong iddtRcaRinsipponts kel Rdifdd @apabiityt Petemanedstha@Caor k.  As

h, i _ i npl tatign where the LUE i -capabl e UE, it i
he. UE § nEipioi S oy et St AR " aerve ikt ek S & U 1T 1S

Mobi | e- Terepdurset.ed (MI) calls shall be delivered over I M5 or over CS. During
the I M5 registration, .the UE sjgnal.s the I.MS that the UE has {15
capacity to suﬁﬁé‘?ﬁ“sﬁe&o"ﬁﬁf%@S%g'bclt'g't’até?‘F'H%"?sc\’{ﬁ ﬁ&'ﬁlﬁﬁb“ﬁﬁogf T ?%‘eﬂtg{']%d cal |
reaches t ey idvwaytiaveSBEMAS upmy-daeintbriaatioh Rescabjogtht sdracdsiyeppoed byabe may

inclu an_SDP nedi g _conmponent faor [ ver j V. 1. (EPC or
GERAN TR a s e v ARty e (R UE: RS AR ERT,

domai n. | the UKitkat enkasphiedinak derii@RioASs @l whather thedpbittekerminatec MTt dabsshpll BDP

medi a cto | : i EdenCOELNRL By thd Bvd Sadithieig t he UE
that Ul t1 Rarr oSS diR Shing B Ralalofn BESNEL ing e Bl

Mobi | e- Tehasitliezepuditsosupport IBsed upon i nformati on the UE has on the

availability o f:é/rlQl:g‘ié‘t‘erﬁ] ,lm\fhg'ﬂ'ﬁ)b{l@ %&Mé&h%l fehBs ROMS theXtd AS Yna} ndGCESS

AT,
GERAN or UTRA| n" casés wnere the oes not Include an indication to
suppot | 88 rinpest ket HEIthas masingpde SDP@B dipesamponenicfor defieery MEnodts qveett ot
i nsert t hgA$lEpt BAGERANARMNRARPS) Andr aH $RikafoPlor HAIVES oPREdiS bver NRICS dohiain. t hi s

approach may require an additional SIP rre_s_s%ge exch,ange conpared to the

case wher b thinexamplante RCGAS ahways inclydes;thradgitipal SBP media compaserydordeliviegl ps

sessi on SHPARbIeR the ASUIMERL Rfis the thé DB tHaiiigmbtelgl dbdides Which BemdiMis sefori ce

Centralization and Continuity is not used etmd I, f @@%Escriﬁeré%su cri bed
g % A Vpiby

to both t Frseiviag the Mabile-Terminaled sspipn baspupotinfarmatiqn g st O n, and
t hebP@ Dﬁﬂ@rgd"sloiuﬁo&QE.]g.chﬂdsgﬁhgdﬁd id/sz]!'lit)t daecdmm;f 'Ehlem er tTRANpdns&sswine the t he
UE but the deliver ai l.s. _because o .the fall aw.ng .reasenss The
UE rej ect YEHIRE 'H’é1“¥'\‘}$er‘5? "bq"ca{‘?fbmlsﬂﬁ"(ﬂ)@%‘/ ‘8%1"?‘%“‘(%%‘%&?%‘% \9'6’?%9' 2“&?55 in

t he PS donsddndt ikea aeSDH that hievsRSTio ibeluded €or lvyicd tearet)E t he "1 MS voi ce over PS

sessi on supported jindication" does.not indi ﬁ,e S %1 L cbinal@to th
avai l abl e; or %’f‘eﬂ"f‘é[ rl"%‘jhé'&atysreqttheéa"easd Py T“?g n%eﬁga%g?{c 111"% Bea@aersorgqui red
for the | bSewhireehematwosk s aaurs of the vilirsof RETINS ¥olce MEr P8 sessiomsupporRe’ sessi on
SUppOZ%Ed‘r{ngtioF%trIh(é’?z;'rge%‘a‘?ﬁi not indicate support or is not avail able then
t he s&ssi )

If the IMS Service Centralization and Continuity is not used and if a subscriber is

subscribed to both the CS domain and the IMS, the UE is attached to the CS domain, and the PS
Domain is selected to deliver the mobile terminated session to the UE but the delivery fails because
of any of the following reasons: 1) The UE rejects the delivery of the IMS voice calls (with the

30  voice bearer in the PS domain) because in the RAT in use by the UE the "IMS voice over PS
session supported indication” does not indicate support or is not available; or 2) The EPC rejects the
establishment of the bearers required for the IMS voice calls because in the RAT the "IMS voice
over PS session supported indication” does not indicate support or is not available then the session
that arrived in the IMS may need to be routed to the CS Domain as described herein.

35 Fig. 14 is an illustration of a message flow for establishing a connection between a UE and

a network, wherein the UE does take into account service or function indicators provided by the
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that arrived in the M5 may need to be routed to the CS Domai n as descri bed
herein. Fig. 14 is an illustration of a nessage flow for establishing a
connect i omohketvmwesssa UE and a network, wherein the UE dees/usake/osoiso
account service or function indicators provided by thenetwork (e.g. Vol M5
| ndi cator that has been obtained fromthe network when Attaching to the
RAT). In sL6B&% (Zg%nub@nd,&o?mat 46 BEendbiNG Mbrh B RethoACARH MRadiinghb\he CONbi ned
Attach procedure. E registers with the I M5 system i ncl udl ng typical
feature t&4d)-and no |nd| cations related to the Vol M5 I ndicator in steps
222. One of the sf[e%@w m%&mu%mh&wm&mm@m¢&€blﬁeaamuae tag. Wen
t he network node_e. receives the REG STER nessage the SCC AS
stores i nPOFFRYE: a'he é@'%ﬁwilwhf’ S %H%%‘Y@“&té@?%f?‘éﬂﬁ%a("é"‘g‘"d'c"c‘ﬁés | CS

feature t agaed VoINS Indicatof\n stePS LI Ehe aﬂhé REQRIEYE ofMllicatbrs miaRYe HEICWAT €

t hat the UE receiyvi nﬂ the incomng call_ is re%Fsﬁ% ﬁ'é on LTE, 33&({ UE or
P- CSCF mayeahu/as i Whentbronstwark mede-£-986 AJrechek I EER mpssags e *hg an LTE
type RAT. sibRyRY¥®RmatidARéRHEd infiR ﬁ&n@&gnmmm(e@,mbecsmsm@n@) woed thgscat i on
domai n i nformati on . as described above t{‘}le CC AS &%y gw whet her the
LTE net worR "SPFANT&0miRg calh jtanay baawate fhattpg VE recgjuing: §‘°%‘i}‘géﬁ LB TE UE
target. |bn L’ME alsiEElIH)crr PLCBCH Gy laR@intluddd tgemACEESS-NETWQRIINFO hehdér ver t he

i ncom gc hasnt d an o Ln co ration

| or e 1 Gibeaing o Eore ROST, dipisDy BiFes P RGOS et PREPIa R BRE L et an
SDP of f er dorhaii m&ﬁmhtmnras ddvbribed abovﬁ,&Be $¢@AS mppolrlmo\b&mhhﬁ&hedrm‘ﬁ detkork or voi ce

access assumn eat ncI u part of
the SDP of fr&P" 'Cetc):%s?feél('lly{h&n exar‘r‘ﬁ'lcmOs E‘FI?H@%fgqconl%eglfTrﬁ ®9 thtfgﬁs

part of t bemaihfiregeneral)islchos roadebivbr belimaming cdlh bbaust the] E/AhaFEot provnded any

Si p: user?2 Oh H.Dﬁ

br anch=z gﬁgﬁﬁkﬁ&#%&gﬁl\&fn%uﬁ Er{d heOU'%IEQ'?%Is%r&):{ \%th e TSRS \Dlﬂ Qg*strucﬁtan

<si p: d503§D§©9°a2lsznltgit4qls4\9@%@@thsrcﬁixbponcbn@lCSrF@ti LITE forypicg actesslagsginihg theQ 739357
18_926451I\%§’fezt&§¥§g@¥£%ﬁ%9d53c%9§§§ﬁﬁent HRAPPSAeSRLAR SHE -ARet; | r>

P- Access P- Assert P- Chargin Functl on- Addr esses
ccf =[ 5555 exdy®le qfsewlTE@e@]umng tre£[SaRr of thagﬁerbwkiu%tsd aegw in Eapfedf 5555:

| ff:2ee: 3dd: 4ee]; ecf=[5555:: 6aa: 7bb: 8cc: 9dd] P- Char gi ng- Vect or:

P- Assert ed- Servi ce: : Accept - Cont act: *:

+g. 3gpp. i csi - r ef =" uMNVERsRivsPRB¥Rkic s@hemedenet SB/2%si . mt el * Accept - Cont act :
*, ., +go89pp. i cs="server;explicit;require"

Via: SIP/2.0/UDP sccas.home 1.net;branch=z9hG4bKnas34r5
Max-Forwards: 65
Route: <sip:cb03a0s09a2sdfglkj490333 @scscfl.homel.net;lr>;orig-dialog-
1d="0:73935718_92645110-712786jd246395302d-zKE"
25 Record-Route:<sccas.homel.net;lr>
P-Access-Network-Info:
P-Asserted-Identity:
P-Charging-Function-Addresses: ccf=[5555::b99:c88:d77:e66];
ccf=[5555::a55:b44:¢33:d22); ecf=[5555:: 1ff:2ee:3dd:4ee]; ecf=[5555::6aa:7bb:8cc:9dd]
30 P-Charging-Vector:
P-Asserted-Service:
Accept-Contact: *;+g.3gpp.icsi-ref="urn%3Aurn-7%3gpp-service.ims.icsi. mmtel"
Accept-Contact: *;;+g.3gpp.ics="server;explicit;require”
Privacy:
35 From: <sip:user2_publicl @home2.net>;tag=171828
To:
Call-ID:
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Privacy: From <sip:user2_publicl @onme2. net>;tag=171828 To: Call-ID: Cseq:
Supported: Accept: Contact: Allow Content-Type: Content-Length: v=0
0=298793360202988833615 I N | P6 5555: : eee: ccc: aaa: bbb s=pcarisbbibbso4s9
5555: : eee: fff:aaa: bbb t=0 0 mraudi o 49170 RTP/ AVP 97 3 98 a=creq:
med- vq, ccap-vq a=nctap: 1l 97 a=ntap: 2 GSM 8000/1 a=ntap: 3 98 a=ntap: 4 -
a=tcap: 1RTP/ AVP RTBkYPF PSTN a=ccap: 1 IN D?6 5555::eee: fff:aaa: bbb
a=ccap: 2 PSTN E164 +12125556666 a=acap:| setup: actpass a=acap: 2 connecti on:
new a=acap: 3 rt pmap PPORfR a=acap: 4 fntp: 97 node-set=0, 2,5, 7; naxfranes=2
a=acap: 5 rtpmap: 98 whetepphone-event a=pcfg:|l t=l n¥l,2,3 c=l a=3,4,5
a=pcfg:2 t=2 nr 1, 2C3 c=l a=3,4,5 a=pcfg:3 t=3 mrF4 c=2 a=l|,2 a=curr:qos
| ocal none ontact: ,

5 Allow:

Content-Type:
Content-Length:
v=0
0=2987933615 2987933615 IN IP6 5555::eee:ccc:aaa:bbb
10 s=-
c=IN IP6 5555::eee:fff:aaa:bbb
=00
m=audio 49170 RTP/AVP 97 3 98
a=creq:med-v0,ccap-v0
15 a=mcap:1 97
a=mcap:2 GSM/8000/1
a=mcap:3 98
a=mcap:4 -
a=tcap:1 RTP/AVP RTP/AVPF PSTN
20 a=ccap:1 IN IP6 5555::eee:fff:aaa:bbb
a=ccap:2 PSTN E164 +12125556666
a=acap:1 setup:actpass
a=acap:2 connection:new
a=acap:3 rtpmap:97 AMR
25 a=acap:4 fmtp:97 mode-set=0,2,5,7; maxframes=2 -
a=acap:5 rtpmap:98 telephone-event
a=pcfg:1 t=1 m=1,2,3 c=1 a=3,4.5
a=pcfg:2 t=2 m=1,2,3 c=1 a=3,4,5
a=pcfg:3 t=3 m=4 c=2 a=1,2
30 a=curr:qos local none
a=curr:qos remote none
a=des:qos mandatory local sendrecv

a=des:qos optional remote sendrecv

35 Table 4
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a=curr:qgos renote none a=des: qos mandatory | ocal sendrecv a=des: gos
optional renote sendrecv Table 4Upon receipt of the SIP INVITE, the UE
anal yzes wbeoriaosicsed SDP opti ons agai nst the UE s opti @eos/useosoppsst the
desired service over the PS Domain and the CS Domain taking into account
the UE' s voice settings and the UE's usage settings (e.g. upon receipt of

the INVITE W t lpGRRcdigt bf hOSPANVIAL, 1RUPDfHalySestie rddetlell BDPOY®RIns hghfkt thhe UE
conpares this wth the settlgegs of the VoI'Ms flag and_SRVCC flag and makes

a det er ni WESCBHPNR IGupRItIhcsicaited serpige pyer the PS Blopgiaand the £S5tDampin gking ngyer LTE

net wor K OhecB@it fl@ﬁ)ﬁ's@oﬁc@-ké(m@y@ﬁd theUE'Q udafd Jeltﬁgﬁetghﬁ)oﬁ adcki tof 'r_ﬂeg_NVi-ﬁE Wwith &
schemati ¢ _show ng di agrammatic view of the functiaona of Conpar at or

(TADS funébP s )V°'°@9ﬁ‘r§alﬂ’8f‘§)95 ondyPi(per Eﬁ@s‘h‘i W Gerapaggs sipw éli‘\@e @“%ﬂof % one

i npl engnt §6iMSflag ABYRVECIRZ anBmakel BerRkhatich Hoao blocd®thie@alb AdithérRgpt thé1d
i nput B 234 is allocated to the UE usage settin Addi tional inputs are

defi ned f &H! ¥FP-TEngrweck ﬂrégega@éwe'gw eréf"et’fE"‘F%%' dability to use current
RAT and al t er naigi Mas R&hehic sheWidg £Ehgrhmmpittviewdsihe m-ﬂoaahmsmﬁfpalﬁﬁr support

services I r ansf er and RAT 1

| ndi cator § A?%%gbj‘f‘t‘,’é) @"WB‘P“’& 'PQHD%'“BWS ﬁ%?% %234 I'QQ"C ‘H‘BF‘;’WSTW’ PPHput
240) . Basad3ppalodaka rt]d RO UESpicEapigs, ahdinpid B23i $s atlocitddgolthe B wBagauéttings. a Sl P
Response .. Even tho ustrat one speci f.i.c inpl enmentation
of - Conbar AngHorabapuc i el L SEIRVITE: esships SDEFRR S B bl b B SHE o

recei pt oRAimhmalréafahmRA"Efdrsc&vieaj (ubyutDB@ad@nsrnessngesxmbbmeMcei lilgDual
point-to qt]\He%g @r aca§ 3énf 1R 5Qu d be. bu Nok el d Eedto
the su 0 {an? T ﬁ%I\P @% Ol A _to_lca ors SCI‘VICF 1S no vlaloan Ccogi}ld be
but nOIF’.)pI ReTt egl l’(OGVd'IMS) Nﬁ)usmoBitséd uprW@@usL@pmatdtoréB@m cbmﬁggné to output

i mpl enent P be used
to desor Bo st AR UGGy B EllbjoPpiedprc B MRl BERHAN £EORR € 0
but co¥l d23%vaiouycapghilities D%CqmmraUEnmmeldGRV@@eiatmﬂilthatﬂliWsre'iﬁiGYedéJMpported | F

UE Voi Ce_prcliatocl bRifl b8k i cr%N s BEABR Al R ulldEN | P UE

o

is data centric I'P response e. Answer with or |f
the SDP cémited tashevsoppos ferd b (&ERSs ED @tCrrBaﬁnatomowém&g%w:fp@é bmptetﬁotcs of fer

(voi ce CORRARERLVRK lupphe! ‘lSRb@;@&Ppgnoeéero or a=inactive and the other SDP
M lines shall be accepFed per _exis standards. ELSE IF the UE is voice

centric THEN S&mefegppemenigsion 9@"%?’556“%58%3‘8@‘ faliewipg psgpdofoegmay be used to
20  describe what the UE does when the VoIMS flag is set in a negative way but could equally apply is

the UE wants SRVCC and that is not supported.

IF UE Voice — CS or IMS preferred
THEN IF INVITE SDP with CS offer
THEN IF UE is data centric
THEN Send SIP response e.g. 183 SDP Answer with CS or
If the SDP contains voice components, the media line associated with CS offer (voice
component) port shall be set to zero or a=inactive and the other SDP M lines shall be accepted per
existing standards.
ELSE IF the UE is voice centric
THEN Send SIP response e.g. 183 SDP Answer with CS
ELSE IF INVITE SDP no CS offer
THEN IF UE is data centric
THEN I[F only voice offered
THEN Send SIP Error (message needs to be it does not trigger alternative domain

selection i.e. not a 488)
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ELSE IF INVITE SDP no CS offer THEN EF UE is data centric THEN I F only

voi ce offered THEN Send SIP Error (nessage needs to be it does not trigger
al t ernat iwe 2dommsss3sel ection i.e. not a 488) ELSE EF SDPpoffusroioomisss ns

ot her nmedia THEN Send SIP response e.g. 183 with nedia |lines containing
voice with ports set to 0. ELSE BF UE is voice centric THEN Send SIP error
488 that tri gQgELSE BYBRbff@ontdinddthamiedia ve domai n per 3GPP TS 24. 292

sub-cl ause 10. Tabl In the udo cqde. of Table 5 the error use
may i ndi cate nﬁHéNoge"td%é; ms"a‘?‘%qg?(.“’“ﬁf“eg ,Gf'"f%cé’m@l‘:’"}‘?d')?icf Fa% PPHRIUEE a 11 st
of SDPs that the UEELSEIFUB®O@E cemad udi ng, at | east, the SDP-CS. The | M
AS, upon receiy] n ror ssage, may return the SPDP-CS to the UE. The

f ol | owi ng pseuﬁgﬁﬂéggd ?@ egﬂ%@igﬁ%l'g?%fsglgc@gﬂ %@mSPves‘BEB'S" Rhat the UE may

i mpl emrent 3@PRENS 2h2oNmbiRudel @24 s set in a positive way. IF UE is Voice - CS

preferred THEN IF INVITE SDP with CS offer ,THEN IF UE is data centric THEN

Send SIP response e.g. 183 SDP Answer V\,ithT*t%e LSE EF UE is voice centric

THEN Send SIP response e.g. 183 SDP Answer with CS ELSE IF INVITE SDP no CS
of fer THEN Sen | P respon .9..,.183 SDP. Answer_ with }MS.ugice nd
% poc 53508 Tale Fneary S Wkt of AP BB, SEOR o)

back SIP error celving sal ror,
net wor k nael &@Eonayltids idkEide a listrof §DBs thek thedUE eloeld hecapttimiudittg atdeastotra SAPEIS. RAT

ELSE | is,Volce - IMS preferred THEN EF | ith CS of fer THEN
TToUE T s NS A Bor reteE PRl el i) el ISTECR S el P O S TR
voi ce ELSE EF Tt fodowiog pseudoeade is oneTdxinplSenalseBtsf siepysbn she UE gay ingB:nghP

Answer with | i = | E LNV SDP no CS offer THEN Send SIP response
ea 183 Ui RIS el ot

IF UE is Voice — CS preferred
THEN IF INVITE SDP with CS offer
THEN IF UE is data centric
THEN Send SIP response e.g. 183 SDP Answer with CS
ELSE IF UE is voice centric
THEN Send SIP response e.g. 183 SDP Answer with CS
ELSE IF INVITE SDP no CS offer
THEN Send SIP response e.g. 183 SDP Answer with IMS voice or Send back SIP error
e.g. 488. In response to receiving said SIP error, the network node or IMS AS is triggered to
select alternative domain or RAT
ELSE IF UE is Voice - IMS preferred
THEN IF INVITE SDP with CS offer
THEN if UE is data centric
THEN Send SIP response e.g. 183 SDP Answer with IMS voice
ELSE IF UE is voice centric
THEN Send SIP response e.g. 183 SDP Answer with IMS voice
ELSE IF INVITE SDP no CS offer
THEN Send SIP response e.g. 183 SDP Answer with IMS voice

Table 6
10
An example of the above as implemented in 3GPP TS 24.292 is shown below:
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Tabl e 6 An exanpl e of the above as inplenented in 3GPP TS 24.292 is shown
bel ow. When the ICS UE receives, within an initial SIP INVITE request, an

SDP O f erywhbfilbogdssows the UE to sel ect between using apcRi203m8sd P
bearer or a CS bearer for an audio session, i.e. in which for the audio

media line the followng is set: - the transport protocol within the nedia

line to RTP- baaﬂgalu% xé§grr@%ce ves, Wifiinfaf ﬁa?ﬁlggﬂ;%’rﬁ:ﬁﬁkh@’s‘t, b $15P BReAhidt”

address; and ition I nes as . _
draft-i et fallowat¢ UE suilectplaneen ysing-an & Btbased il beafed 0f a Cyibeater fpspedugio session,

musi c-sd erﬂr%ﬁlcﬁﬂptﬂeﬁ%mm%é‘f:ﬁethf?oiloxﬂ'ﬂy?s's& sdp-cs [36] and

draft-ietf-music-sdp-nmedi acapabilities i ndicating the foll ow ng: -
t he medi a capabithd wsmrttprmmt@-thwﬁ!amedlgéﬂe ‘P@TP based IP pggeery r ansport pr ot ocol

capabi kity attrigUbfed b&Abetion Bhe thQn IFxddiss; aind - the connection data
capability attribute "ccap" set to "PSTN', indicating "E. 164" as address

type and the addfdisgnaketines gs defigedspdraficetbrmmusissdpssrgatiliie neaotiatign [4Qlghalt s TADS
execut i on,gakfnrhis-dp-nide2hp [3911hmlfttle& BnuME-sdpicsqB6) ladd-drafisbit iRudiEsdpSnddia- CS

only and has b erforned a successful conbined attached then the UE shall use
CS bear er cppabititesdthl]lyndigaiipgthfoleyinger f or med a successful conbi ned attached

the I CS UE shal Ithes,géu;t,&m,tﬂatﬁgﬁw(ﬂm@gpue&@@pt abI e) i. Alternative - |If the
Vol M5 over flag is set the UE shall use | P bearer. ii.

Alterdtive - f‘h"t’F?QSWBIPWBV@P"I’I"f‘é@“rl@‘enlﬁﬁp §%‘t‘° tlﬁgﬁl t#®4 1 CS UE shall send
back a 606 (Not tRC@RRAEN B cagabilitySatipibat edch detad PITAS, ipdEdtiag MEfb4aasuccessf ul

combi ned attached then the UE CS bearer i. Alternative - CS
preferred? ‘tkh%fétyﬁ‘é?'?dd w&reﬁsgﬁﬁﬁﬁgéﬁf[gg%%?ned attached , Vol M5 over flag
is set however aﬁdlﬁemmb@tsmékeéunmﬂdheacsmhll as voice then the UE

shal | use RTPba ed I IL%E Cﬁgﬁgyg .erred and not performed a successful
conbi ned attacﬁ d al‘l het '5\98 an /r is set and i. If the UE indicated

it wansed SRVCa i n dSenkRad Kistparddrmad a slesssfullbedbingd K@ENed THen thé U8 xhalhusd SRVCC
is avail a t he UE shall use RTP-based IP bearer. ii. |If the UE indicated
it wanted in the EPC Attached as described in 3GPP TS 24. 301 and
SRVCC i s not awai | a§iSenlyhed haSSot gierfomzed la seeessfubeonibingd eghgdut 1C8d deghaldbl e) .

send back a 606 (Not Acceptable).
i. Alternative — If the VoIMS over flag is set the UE shall use RTP-based IP bearer.
20 il. Alternative - If the VoIMS over flag is not set then the ICS UE shall send back a
606 (Not Acceptable). '
c. CS preferred and has performed a successful combined attached then the UE shail
use the CS bearer
i. Alternative - CS preferred, has performed a successful combined attached , VoIMS
25  over flag is set however the SDP contains other media as well as voice then the UE shall use RTP-
based IP bearer
d. CS preferred and not performed a successful combined attached and the VoIMS
Indicator is set and
i If the UE indicated it wanted SRVCC in the EPC Attach as described in 3GPP TS
30  24.301 and SRVCC is available the UE shall use RTP-based IP bearer.
il. If the UE indicated it wanted SRVCC in the EPC Attached as described in 3GPP
TS 24.301 and SRVCC is not available the ICS UE shall send back a 606 (Not Acceptable).
iii. If the UE indicated it did not want SRVCC as described in 3GPP TS 24.301 then
the US shall use RTP-based IP bearer.

35 e. CS preferred and not performed a successful combined attached and the VoIMS
Indicator is not set the ICS UE shall send back a 606 (Not Acceptable).
f. IMS only and the VoIMS Indicator is set and
32
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iiti. If the UE indicated it did not want SRVCC as described in 3G°PP TS

24. 301 then the US shall use RTP-based EP bearer. e. CS preferred and not
per f or nedwe 2810083 f ul conbi ned attached and the Vol M5 lpodiusaiion40489 not set
the ICS UE shall send back a 606 (Not Acceptable), f . IM5S only and the

Vol M5 Indicator is set andi. If the UE indicated it wanted SRVCC in the EPC

At t a%? Paz desc Ir..ipbed If tRe Gﬁ!ﬁﬁic'{é? a%ﬁs%gmvdgwgﬁgt Audohdds hadgh%gs/ﬁé%éﬁs; Eal :EPC
use - er. ii. e cated it wante in the

At t ached gz(g@b@eﬁgsf% 1 ﬁv“é@qjlhﬁ'gkiha."%‘ikﬁ%‘ha EAE not avail able the | CS
UE shal |l send hack afcﬁé)_ﬁﬁngaq‘ate&ag%gmmk&;l)cc igiirie.ﬁﬁtfmtab&dggdésﬂfﬁeiamﬂpit did
not want S bed in e e shal | .use

RTP- based%&%@%&’ﬁ@d s P‘R?S"BHE‘? tlﬁr{gsspﬁéh%bﬁ'/{@c?ﬁg&%(yf’b‘?‘“&?téblﬁot set the
| CS UEsshal | s&ind bafke 6E 6RGaedndiddocesnit SRVEL.as Bescritd i3 GHPETS Bickoam@nt he

Vol M5 | ndic r IS and i If the UE indicated it wanted SRVCC in the
EPC Attacﬁhegjsgj S&%’l%ﬁcﬁﬁj@a"af“ﬂ BPIFTTS 24301 and SRVCC i s available the UE

shal | use RTP- lgased IMB obigandthe VioIMS InllichtheardJiotiséi thieda$ &1 shill seadbaekia 8R/CC i n
t he EPC Agﬁ%cr}%i@?e described in 3GPP TS 24.301 and SRVCC i s not avail abl e
and 1. th é\pé’r o?'rred a successful conbined attached shall use CS bearer.
2. the UE did hot pd&vBorefarad snitbe¥eiMB Indicartyi iseel aad t ached t he | CS UE shal |

SrvecTde doscr Pbed THASHEBRReE) waltd seyechiife e WIS hEd el o IGpeS | han
e et ) 1
pertorme ; cafell it Waht the" ached 35 dexctibef i 3PP

the UE is on GERAN _ ase ocal contiguration an
condi t i ondS 248l ahd SRfY&ihienotppilableaddor the rel ated audi o nedia stream an

RTP-based | P bgar er 4Qrupofa#aa seicessfull cdnitinel Strckia HQFHHRS C?Ezgerl.]se a
hal | d as d be

RTP- based | P bearer, the ICS UE sha procee escri In sub clause

10.2. 232 and i & additheil&ndig peripediere a sepessful eormbrredigtiacked thelGGeHE shall isend paedd
wi thin thgse¥RRASWBRbIEY accordance with -

draft-ietf-music-sdp-capability-negotiation [40]. If the ICS UE decides to
use a CS bearefil: th ‘P&E oeicad it didgobrant SRYSCaedasersd ip JGPPST?4c0h thea
10. 2. 2. 3 aRAIY MalkGhdIRTPYAscd el bdardre that the CS bearer is used within the SDP
a0 accordance W ! Reran nd the FoMTRAS 1S SR <& SRAG pertolma Pt A"
20  combined attached the UE shall use CS bearer. '
b) if the UE is on GERAN / UTRAN based on local configuration and network
conditions, decide whether to use for the related audio media stream an RTP-based IP bearer or a
CS bearer.
If the ICS UE decides to use a RTP-based IP bearer, the ICS UE shall proceed as described
25  insubclause 10.2.2.2 and in addition indicate that the RTP-based IP bearer is used within the SDP
answer in accordance with draft-ietf-mmusic-sdp-capability-negotiation [40].
If the ICS UE decides to use a CS bearer, the ICS UE shall proceed as described in sub
clause 10.2.2.3 and in addition indicate that the CS bearer is used within the SDP answer in
accordance with draft-ietf-mmusic-sdp-capability-negotiation [40].
30 Fig. 16 is an illustration of a message flow for establishing a connection between a UE and
a network, wherein the UE includes a feature tag used to trigger the IMS AS to include the SDP-CS
when and if the UE has had a successful registration for CS Fallback. If CS fallback was not
successful the feature tag may not be included.
The feature tag may be transported in the SIP registration to the IMS AS. In this instance,
35  the SCC AS behavior may be changed by the inclusion of the tag. If the tag has been included and

an ICS-capable tag is present, the IMS AS may construct SIP messages towards the UE containing
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Fig. 16 is an illustration of a nmessage flow for establishing a connection
between a UE and a network, wherein the UE includes a feature tag used to
trigger twe 20NMBogs83t 0 i ncl ude the SDP-CS when and if thecdsbas/ohags a
successful registration for CS Fall back. [fCS fall back was not successf ul
the feature tag may not be included. The feature tag nmay be transported in

the SIP reppsiithals geRioh Gset AafclidMomMmsic-bdp-ds))i Howelsr! iihe €S fhilbRckSEEwhATobehavi or

may be changlgd by t he inclusion of the t%% If the tag has been included
and an | C&¢ SDPaythi S porties apgd nof branglwdsdAS may construct SIP nmessages

towards the UEI&ﬁﬁy@kﬂoﬂ&%@@n\%tﬁd‘bn@&h@@éﬂwﬂﬂdlém% given to the UE by the MME or

draft-ietf-nmusic f al was not

i ncl uded, SOAY dagre wt'elw"& am{Pft%‘rﬁ aWé‘E&Oﬁmﬂe&APﬁe‘}/&%ﬁa ot RS VgL Wdr k

| mpl ement akrds@ESvhed IRE VYNV plovitied B Mt MME @id/STGBN 0 tiie 6E, tile MIMELdne thyISESSIr  SGSN
during initial % ﬁ\ch ﬁﬂ [aor TAU and/ or, Combi nﬁ_d TAU and/ or Rﬁ updat e
respect i vaTeWaROT whether IYlp voigg.can be pippQrsd ov % aiseeciie Iy I &4 BPEEHEYMVE and SGSN
to the UE, theWa%ﬂlldté@nﬁ@ﬁNamf&clﬁMENSﬁndM‘i@UBGSI’reglhﬁed/@ltlﬁ:eueMS thee
supported qQver a specific T ectivel \When a bj t er.m_pat ed
call reachi %E Mg "I“R%“ C({Enpw tw&cjp"ﬁ%?%% ték"t'ﬁ”'f’%gs"f%‘? h\%ﬁg"e{:g‘f’n}l@n&y be
rout ed t oDohginlike IN¥ ey hdee td dstablish etz receistaey radib beareps foethe bearezd actbiatign, drile

| M5/ oyer th S Donmai n, .t he need to establish the necessary radio
bear e¥§ f6‘}*’%@%’3?’8‘%“%5‘5“8#@?{’.Hgﬁ?- and the IMS nay interact with the PCC
to do so. |n oibeonenfpplemaniiab bbthe pEsehbystpmadsense the/RE@ mperdzsoritiske EM@ PCC

i nteracts wit t.i ng

Ar ea Updaf1 es %%%R%Eq&&fné% eﬂ@q%a It&(?glﬁg Aﬁaﬁg&%ﬂ@% d;égg%{ec tl|V§elﬂ 'J,’

PCC may b@E{BMVU’deNWspwwdm thedAQUByNkei pratidsd with dte VoS ilelicatan tmmpﬂ% tor RA
respectiv o %&ﬁp{ nfor
VolIM5 in t e)ér s???c”?* %p?&&ff %g%ﬁﬁgﬁ‘ e{p?tmﬂ%")é\‘ﬁx é:yﬁgg U@&g@ggﬁa‘cj en the I M5
i nt er a8t s theispagificiRATROE atea irewhicthé¢ UE it lheatddear ers for the service after the

UE accepts theygal, hetno[sbﬁe,aaywcimu&ta%ésta%néhwﬁax.ers &R ERidanBI ypased
upon the request 1ncomng fromthe M5 the PCC may determ ne whether the

service caerepieths gpobe ruted ugng b Bvpoeer thed Eé?ﬂ'ﬂaﬁ'gb%ﬁ’ YPeB the 46qyest BICOMRE Vol VB

I ndi cat or 3tQhéely, the P dufyQ@bicAfide @ﬁ&ﬁ‘d?the@érv:ﬁ@&aﬁ%sﬂpb&te’d%r EQeHpRst . The | VB
may further provide a reason or_explanation for the rejection. In response

to any sudppepdingeiheyalyeghthsolys indicor stpred F‘é]‘%‘fﬁ@d‘ﬁd “L‘Fﬂé of iseiiis Mieci de t o

rout e ohhe (REk| BrellRS ) FRHEr SraVille 4 Radoh Br dilplafitiGh fdr (iR réj&tigN MMiréporld®toaany hat i n
many cases, if a domain or RAT |s. no&lsﬂggl | ahl e, the sessi gln or. C‘E)#EC may be

rout ed t o SughgFasntEiplanationfprthe prgetion g fyeidl; 19 eeuiedhednqbllp tyrrpigategcall; he
EPC may i id @é @Etothﬁé’CS Mam&ahﬂeﬁ fn@xiy a2 if £Ldonginadr RATAs baavaikbls, tipS. A

bearer establish roce ake pI ce upon the UE perform ng a NAS
Attach t o SESfiRn Orfa fopiE f° %éffﬁ‘é?{ b?’?fd%%w e over GERANAJTRAN, and/or a
UE Requested P eﬁwmleadarevs foiyth UBBeBPE@ malnrer aegw shuhé PCA tepeafotm policingloé PCC
ey b%S pr Ct)%l bgz?rgr std]o% Aabearer esIabltishment procedure may take place upon the UE performing a NAS
Attach to LTE, a PDP Context Request procedure over GERAN/UTRAN, and/or a UE Requested
PDN Connectivity procedure. During such interaction, the PCC may be provided the value of the
VoIMS indicator.
After the IMS interacts with the PCC to establish the bearers for the service after the UE
30  accepts the call to be routed over IMS/PS Domain, the PCC may interact with the EPC or the GPRS
core network to establish the necessary bearers or modify the existing bearers. If the UE is located
in an area where the service is not supported (e.g. the VoIMS Indicator for the TA or RA indicates
that VoIMS is not supported), then the UE may reject the request and inform the PCC of the reason
for the rejection. The PCC may then reject the IMS request and may optionally provide a reason for
35  the rejection. In response to the reason for rejection, the IMS may decide to route the mobile

terminated call to the UE over the CS domain.
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Vol M5 indicator. After the IMS interacts with the PCC to establish the
bearers for the service after the UE accepts the call to be routed over

| M5/ PS Dowwei2n11/d0B®3PCC may i nteract with the EPC or thepGPRS2€1008048€t WOT K
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(e.g. VoLGppVuits datls roddtieertdeh theoAppIMS inlvtakirdcereland mumltteduemldvlme tedl/E s nay be
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AppVoi ce oab irglicae e tdeAppMSeddetltyeltthecaAﬂvpIfdv@andm’gntasthpmt\/mcesqilniﬂnrmﬁpe?éoto t he

UE. Wen gp& .F%g %Eed%ﬁ% Rsgd %IMQLWM A‘) “rt%tuﬁﬁcagﬁﬁm A%O&at the

call cann |vere over ylnlcateto pl M5 to
del i vab t hehiaved by thy UEaecpiaingia 8§ Method egh an DHWIGE eed rsepondingback with the prapgin ( t hat

can be ba§e§ 9@ x&%sé&@g’gpmﬁh r'th% 303 (M(fngﬁ T%MLﬁ’res ers%l l"UI[hi‘?ed in

i ndi cation “achi eved by the UE receiving a d, e.g., an
I NVI TE and'alplegpondl ng back with the proper response, e.g. 3xx response or
in particular the 302 (Mwved Tenporarily) response, as illustrated in Table

7. 21.3.3 302 Moved Tenporarily The requesting client SHOULD retry the
request at the2hév3RdMtwedTewporilven by the Contact header field (Section
20.10). The Request-URI of the new request uses the value of the Contact

header field in the response. Table 7 In one ITTR1| gent agl on, a 302 nessage
i s used becaﬁ@ée‘l‘1“[8“‘@E“%§HQQLPe‘ﬁ‘&6?‘5f‘iql‘“§/“i’fﬁ% egs(gs support the
service at t g yaRaContdtr hoAder FiellSediibe 2 0. maagestm provi de the | ocation

? L et fclxejvgjl/gl éfgli:gs/rfeel(’\y\élegu%st(ulses the vapue o(f" q)nt(%ntactqlggd’ere fs ad m thé nagpo%nt Ity pr ovi di ng
Table 7

20 In one implementation, a 302 message is used because the UE may be temporarily
unavailable to support the service at this location. As such, the 302 message may provide the
location of the OpVoice service (i.e. the contact address of the entity providing the OpVoice service,
e.g. an MSC in case of CS fallback or VOLGA or CS services). Messages 300 and 380 may also be
used. In the event that a UE is not configured with the contact address of the entity providing the

25  OpVoice service, the UE may include an alternative indicator in the response (e.g. an XML body).
One example XML body may be based on 3GPP TS 24.229’s application/3gpp-ims+xml:

<3gpp-ims version="1">

<alternative-service>
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e.g. an MsC in case of CS fallback or VoLGA or CS services). Messages 300
and 380 may al so be used. In the event that a UE is not configured with the
cont act asldresgogfe3t he entity providing the QpVoi ce ser ycrajs2610040489 may

i nclude an alternative indicator in the response (e.g. an XM. body). One
exanpl e XML body may be based on 3GPP TS 24.229's application/ 3gpp-inms+xn :
<3gpp-i ns versi on:"gt');p%><al ternative-servi ce><type> <vol ga/> </type>
<reason/ > </alternative-service> </ 3gpp-inms> I n the above XM. body, the

i ndi cator <vol ga/ > n#¥?l#€& i ncl uded in an XML docunent which is of MME type
appl i cation/ 3gpp-i r@@ggg when included in a SEP nessage as SIP body (part).
It is possible that the schema version MDME type paraneter and the version
attribute in the 3gPpAsPMB el enent are set to a value other than "1". In

t hat cagse, incl usiQfiepfatitenervicéo! ga/ > indicator may informthe network that
the UE w shes to handle the call per Vol ga procedures. \Wen the | M5 AS
recei ves the respOMBRIME g. a 302 response with the indicator <volga/>) the
| M5 AS may t hem &€ RsbvaxMbda@HeahditAeHROIga8 rlay bemUREdd i MERMRSdodun®nP | NVI TE
request to the entity addressed in the contact header (e.g. t MSC whi ch

i s connect'®ifhisef PECBRPUSAHIOY 3PP IR X PARKRSN nefyfier] in 3rIP Wﬂ?%g"rﬁg?l? BdYow t he
p!’OCledUI’e%pafﬂ).l’ltfipyﬁ_lb%hd\/ﬂ@is&lﬁm;@éf@i})ﬂgdm tﬁiﬂpbl:rzrlbnﬁgfﬁiﬂl’tlileﬂ@;swh\&/ttiilﬁxtﬁhl@e 18, a
wi rel ess communi cati ons system including.an enbodi ment of an, exenpl ary UE
800 1 901 | PRI Elmenphreyspa vaue giber i l'f 4 thatEitee WP of e RlEPE shalanc

di scl osur enay iiférni thenetivGrk thastié BEWishdd 1 havalle thecalllipei Véelgh grocetlires e

I npl enent ati ons,, Tho Id lustrated as nobi.| e phone, the.UE nay take
varioue o e HeP AN AS e D Spdtieers X2 bt v vsdricios et o
assi st ant t{ePMA)AS maybér said £MobitgTanaimatedicdllatruedt swbrpaSEYINVITE spéesiro denput er,
smart phone rinter f ax, Jmachine eyv..si ons t nd ot her
vi deo di sﬁ?tggla%ée\f’"egé"st?'é ﬁ%‘ﬁ’éﬁ }gﬁ%’f k‘)e'%éiﬁ iﬂbnevﬁ?w'gﬁgo%nteﬁ%fmﬁ%%d?rﬁ( eglr%fyalﬁ(ﬁrrent
syst ens, MANC)NThertthe VANCamy foltmt thoprosgedareefusa Vel GA Mdbdedd emomitederil.ng, al arm
systens and cli Y . . | ch as
conputerized rgfng?’g“ ?’g tc[é@% %h%%%s‘g%f %@P@"%@%gg%g%@gglﬁlﬂg%%@ggﬁﬁaﬁ of
these funet pxsnwlary HE §&hieilustintdi ba UL ivfperable fatimplpmentingaspedigof e BYBsre, not a
general  pPYLNRSAsHRNRYdulihotEMirtiRad e fmPdhdmdfibfs. ThaRhIRisRied AQIrkbile
conputer, but rather is a special -purpose communi cations device such as a
mobi | e phehene, the UE may e2ks varienzifoems ingludipgrevireless pmdset.@rpagertaiesseptigivtl cat i ons
devi cgyl n%&s?s'laln?@‘D:A'i fpg}{ﬁﬁ% uter) Q%b%éﬁcc%ﬁ%ﬂte%hpﬁip%@mpﬁe@s%ﬁ/ﬂh@ﬁes, pridfekude a
in a

devi ce, or be | ncluded a device 1as simlar capabilijties
fax machines, televisions, set top boxes, and other video display devices, home audio equipment and

other home entertainment systems, home monitoring and control systems (e.g., home monitoring,
alarm systems and climate control systems), and enhanced home appliances such as computerized
refrigerators. Many suitable devices combine some or all of these functions. In some embodiments
25  of the disclosure, the UE 800 is not a general purpose computing device like a portable, laptop or
tablet computer, but rather is a special-purpose communications device such as a mobile phone, a
wireless handset, a pager, a PDA, or a telecommunications device installed in a vehicle. The UE
800 may also be a device, include a device, or be included in a device that has similar capabilities
but that is not transportable, such as a desktop computer, a set-top box, or a network node. The UE
30 800 may support specialized activities such as gaming, inventory control, job control, and/or task
management functions, and so on.
The UE 800 includes a display 702. The UE 800 also includes a touch-sensitive surface, a
keyboard or other input keys generally referred as 704 for input by a user. The keyboard may be a
full or reduced alphanumeric keyboard such as QWERTY, Dvorak, AZERTY, and sequential types,
35  oratraditional numeric keypad with alphabet letters associated with a telephone keypad. The input
keys may include a track wheel, an exit or escape key, a trackball, and other navigational or

functional keys, which may be inwardly depressed to provide further input function. The UE 800
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but that is not transportable, such as a desktop conputer, a set-top box,
or a network node. The UE 800 may support specialized activities such as
gam ng, iwopenfwmwysesontrol, job control, and/or task managersspaiofowass i ons,
and so on. The UE 800 includes a display 702. The UE 800 al so includes a
touch-sensitive surface, a keyboard or other input keys generally referred
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i Nt hegUE pgRessor (DSP)#62 8htDa mérGéri 886 & stown, il US800maly fifheciaslady an(ahisfa 2802 and
a nmenory 804. As .s%hown, 1 Ee UE 8&% mar% fur%déer i ncl @:den an ant enna@ front
end unit 468t end vpibg{jona rdigdigayrasy (RRHFATENTERE: Para'esgscospd aeasdle B ddtand

pr ocessi n@ mitrophoBe 812, arfearpicee eeliken 81434 Readsenp@es1p) mGepuspeplc dterf3del818sa headset

t 816, t / out put_.interf 8 I .card 820,
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char gé~codpy evice
camera 834, a camera controller 836, and a global positioning system (GPS) sensor 838. In an

embodiment, the UE 800 may include another kind of display that does not provide a touch
sensitive screen. In an embodiment, the DSP 802 may communicate directly with the memory 804
without passing through the input/output interface 818.

30 The DSP 802 or some other form of controller or central processing unit operates to control
the various components of the UE 800 in accordance with embedded software or firmware stored in
memory 804 or stored in memory contained within the DSP 802 itself. In addition to the embedded
software or firmware, the DSP 802 may execute other applications stored in the memory 804 or
made available via information carrier media such as portable data storage media like the removable

35  memory card 820 or via wired or wireless network communications. The application software may

comprise a compiled set of machine-readable instructions that configure the DSP 802 to provide the
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canera 834, a canera controller 836, and a gl obal positioning system (GPS)
sensor 838. In an enbodi nent, the UE 800 may i nclude another kind of

di spl ay twetzotia®sseaot provi de a touch sensitive screen. pCm/uERoemb@Ig MENt |
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nmodul ati on/ derm ul'ation, codi ng/decoding, interleavin fnterleav) ng,
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Fouriep t rtmpomon&h&FEDan prsaegdmgqmmr ﬁi‘éome@%@dmmgérrem&ﬂ&ce.m@s ot her
si gnal processing functions. For pur poses of clarity, the descri ption

here sepaPaftiges qf aa&sgwf)frpﬁﬁmb?%e mdéheﬁn@lﬁébasﬁaa%@%qsme Yt AR DRE and/ or

radi o st agemein& if BRCE MdAdprbokssig uAGRArd%or hifjlitatioh Gpedific MirR&IiRasiAsIdig anal og
baseband processing unit 810 and/or the DSP 802 or other central processing

unit. In some &nhyBIedatbandprcesyng Lpib A0V PERVIdsYarious 3palesecedsingiof BPYSt enna

and front a6l for amptmalaglp\be@snb@a&mmmmm@ﬁa&scbpﬂ&wtm bndhOndaBet B
d in,one or nore ' | i cation specific

AR SR IR N T RO AT
provi de vanhit 8LmBIMANOHrip fareamsiting tdfhe bull|pid Sicrophone 812 and the earpiece speaker 814
that enable the UE 800 to be used as a cell phone. The analog baseband processing unit 810 may
further include a port for connecting to a headset or other hands-free microphone and speaker
configuration. The analog baseband processing unit 810 may provide digital-to-analog conversion
30  inone signal direction and analog-to-digital conversion in the opposing signal direction. In some
embodiments, at least some of the functionality of the analog baseband processing unit 810 may be
provided by digital processing components, for example by the DSP 802 or by other central
processing units.
The DSP 802 may perform modulation/demodulation, coding/decoding,
35  interleaving/deinterleaving, spreading/despreading, inverse fast Fourier transforming (IFFT)/fast
Fourier transforming (FFT), cyclic prefix appending/removal, and other signal processing functions

associated with wireless communications. In an embodiment, for example in a code division
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and outputs, for exanple anal og processing of inputs fromthe m crophone
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for connecting to the built-in mcrophone 812 and the earpi ece speaker 814
that enable the UE 800 to be used as a cell phone. The anal og baseband

processi ngndkgﬂé acBkO(ADMAS détinbREy dpphitMOE fot aRk@hsmitte? funeMIMNBEDEINGA My headset
or other hands-free m crophone and speaker configuratio The anal og
nin

baseband pPF ?f@srquﬁauew?d"gmteﬂavmrW.seréadmggmdé?r%receavﬁ URGIioR SIS0,

one si gnalmafipk@sitnl despréabig, aaakeagavh@ &b&i.ﬁgahndc‘&ﬂ.mﬁioﬁmnlaﬂo:hmrrmmle.smn@r
signal direction. In sone_enbodi nents, | east _sone of the functionality

of the an&KeP Iyt .2m prthpgoR fequensy diyision rpul m aee5s (DM Fdesiogx 2PRliGHe|
processi ngorqmmm%ﬁu%ggﬁ tél@DBPde)Em@/pfemﬁn m&gmfiﬁa c@ﬂn;l%))?nt&'(ljehﬂhg, Grefsé fist
processin units e errorm u atl 0 eno

P oa mer bt fansformiog; B YolE PHEY PRI Rat1d g, & TEhes ﬁ*f‘ﬁ@ﬂa@ﬁﬁe@%m@

i nvle_r se fzp?;tforﬁayfllcq;rreﬁxrraﬂ@fa/ Dfa@ﬂlegnérltrEFsT?]r{nirQSdeuE@léﬁ\h@’ décb&ﬁ@,faﬁc]! m ng (FFT),
cyclic pre | X e re va n er sign ocessli n UI’lCtI ons

S ! ab e de RS B Bt v ER BrinoRY ARuCbr 1 OB e RSB R o | 1 a
code di vi gbmbiAatiohs mStgnﬂngsmgmﬂ&]shﬁﬁmmlrfog:)edapp{elmmaogn for a

i or Wavi ng, - AROSRARATHH G ™ RREF o8 PEEE TR (e AOPAREEP 802 may

per f or m despesiagumigs10d & swtme embadimergs, ttdecmniumgmomndy plewidel Intearict comnedtimitygnot her
enbodi nent or example in 0 e i visiaon | ex
access (Cﬁﬁ?&?g%usehné’f‘m access"%o ci"%gtngﬁcnla me{ ﬁltlo {yrﬁ%?l"giﬁle‘ie’tvee alr};lé(rzkef‘gn t he DSP
802 nay pemchwpm ﬂ’btdmbumtompm mtcr(ﬁadc &;ﬁmtenbmettealvmg 802 andomsgeus nggtorieoud i er
transfor mlrﬂgrfacgan'hg X)gllnbr 804 ﬁd‘ %%@Bgﬁa%g'n%%ormfh §2§ ma pFoQ/ﬁig'sgfﬁc JH\G%&&Q&' the
DSP 802 may performcycltic I X renoval, fas Surifer transtor mi ng

dei nt 6| eavnfieyre theapedtiongof th;d%SPcB@i?mﬂmoea the mterfages oah b¢ th@\MSBIl@ts@aCG éZ:?nade ogy
appl i cat i heAbiitss SRlcalinQEE SRtk UGS LRt GORDLBALLARS Of
signal pr 3’5:}’252%‘?/%9 % u'ﬁ%slsons rref;[p(g‘ §)%eor med by thetDSP 802. 5’ e DSP 802
may commushaga the UESBAD ald\mwelses@bwébww ROOp funetigs aaﬁamr@elslaf@élsamxﬁ&ab@esm ng

uni t 810. iBrmRAGEwRIPRHNR RbAputdr BEHRQTBMMIGRY AR THRYEhIH @YdedArelddd er net
connectivity, enabling a user to gain access to content on the |Internet and

to send as8MmERgtion sub-srHem SY mpydineludess infipeed PortiidBlrgiontt intstfegsutn FERESP? ke 818

I Nt er ePNNQEHhSlidhh\RirdR3FinaceaBihny BthkrQHSHt fmgw;.te%%s Stndnith@dnf sa6-8y%teml WBicAENDI Y
804 and the renovabl e nmenory card 82Q rra vi de  sof Q{va(%e and data to

conf i gur e "¥&EnYsdhaVE 5 ‘8F°‘E‘Wé"'f9§i3”%?s y )5( H e vardy A viges YT weeleRe USB

i nt erface p3s¢dnasd. t he short range WI reI ess communi cati on sub-system 824.

{he UE 800 Lo TRIPRMUnG e A BREY S b soes o AR GE e RPLs Bt P i t

a per sonaltrigrerp, s mé vatghero pa@/mautreﬁcesymbam f&'ﬂmmdﬂarby nhgﬁgepla\yhgal ess
conmunj_cat i nsubs |nc udea i nfrar to
e P el iyl “Th a0 2R thap, fvgt 39 & gt B et el yse SO o

range W r ev@sssugoisnan mccnalng cail, 8 odw eyishassage, ahd :mhappomtment reminder by sﬂently

vibrating, or by playing a specific pre-assigned melody for a particular caller.
The keypad 828 couples to the DSP 802 via the interface 818 to provide one mechanism for

the user to make sélections, enter information, and otherwise provide input to the UE 800. The

30  keyboard 828 may be a full or reduced alphanumeric keyboard sucH as QWERTY, Dvorak,
AZERTY and sequential types, or a traditional numeric keypad with alphabet letters associated with
a telephone keypad. The input keys may include a track wheel, an exit or escape key, a trackball,
and other navigational or functional keys, which may be inwardly depressed to provide further input
function. Another input mechanism may be the LCD 830, which may include touch screen

35  capability and also display text and/or graphics to the user. The LCD controller 832 couples the
DSP 802 to the LCD 830.
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may enable the UE 800 to comrunicate wirelessly with other nearby nobile
devi ces and/or wirel ess base stations. The input/output interface 818 may
further cwonecrtoogdse DSP 802 to the alert 826 that, whenpCTiuggenmt4scauses
the UE 800 to provide a notice to the user, for exanple, by ringing,
playing a nelody, or vibrating. The alert 826 may serve as a nechani smfor
al erting the usweCCD caiyragB4, vtaaqmpp&l @MbIBd the GEGLO &Salara.g'namcrrineg ThelDSp a new

text mess and.an a eNnt nder sile rat ng, or by
pl ayi ng aagggg Apynicalgs é’ng‘é’r‘%ﬁ %516 'afl??rcaéerﬂé?'ltfoﬁﬂysgg @' The keypad
?28 ;:ﬁupl mebc?mérhel daEiE’ra&QaaMgacdohﬂngt tﬁhedfcfmmf y&itiBr then Ohiadpel Cdﬁplédil _Bemad: hani 3 m
or e user to e en i nf or 0 ot he e provide
i nput to tABUE"Y ﬁ’é""ﬁ%‘ﬁ@?&”ﬁ? 35{%?05%‘% ll?rl?spa@g f%‘%fﬁ%‘%mﬁoz’f‘lphanuner iC
Fey 30 ?IS d $|tmlhbna@ s@m gf)als[lhalebgkcna%%mm tts e¢jerativel ig Ipoditygne arious other
radi tional .nu ers asso
t el ephone PR era& ma¥ﬁ§° ‘gmc %"’H‘aﬁlaﬂl%#{@f‘ﬂ Cgonts’rea%’l{a%5'§ﬁgle‘é{ﬂ°'é5?Fetpt'8?
escape key, a ﬁ:mé(kﬂia#ttages amftvatdmwmngmmtlanmby bsrmfpbtnehted)h;aihe bsps02.whi ch

may be i nwar ressed (o pr e ut f t her |nput _
mechani sm%rraékg ng%ecﬁ_éﬁp Ao g'% ?em %Werslbb&n‘ P’%“ etaopu%[ irlp@e%h'%hag%ﬁftl 'ty and
al so di spltivasott\em ommﬁsoﬂ‘hgmmphngs/slbm dlnlwers &Mmrow@mmvtr@t?ordwrlm bzirtimre 82aR
coup! g5 ! Bendart g%ﬁ%agest[@?mle%%eme DRSS T2 perkln: SP PR 72D €5
canera 834ndeaamnheatloamnaemm serotds€ AN S0 .906 rhatatramfhmonteoibctd'cmphcaaorrsarrer a

operating, r w ! [

camer a5 o B8 Caus e 07 ARSI RS, 2 4EE yES I BT S0 BRI SE, ¢
decode gl @mdlcatpmé?ll‘@ |dt1ﬁﬂdM-'gaP@!P§t9é2n Ehegvrbl bsowsetrapplidatiore?08Isbifrayres e WHEBR00 t o
det er mi ne ghd:se ROSWAY mvseé@ﬁdvmga QNS %ntgﬁﬁfom'bmrﬁo P Al §aeéeﬁnﬂs@&1et+fé€9 to
provi de additional functi'ons, e.g., radio and television reception. Flg. 20
i | | ustl? at @ad view wrb pagee Thawedio nlrpeTapLB2tian94P configurbethe HEIB8RaTetsigveapd plap  DSP

802. The BRR, 80RdiBYiSHINHESRa. Oﬂ{%rlﬁla'aﬁﬂeéyﬁiﬁﬂhéi{ré HEUE 5806 .;rm&e dARRY Lfied
platformfromwhich the rest of the software operates. The operating system

drivers 9@8d ghesfipngionglity,, AccgmpenentyHd might providefungtianpality, d@frah?a derginz ed

i nterfaces thatrhaUe 866 Gessd delite 170, #HARkHeF @ntpdhenBelcfiBéabovd VR ANRdI&delang
systemdrivers 904 i ncl ude app. lication managenent services (“AMS') 906 that

transfer EEREFHE CPROPRIE Fhatiy E)‘?P?E"étf’ﬁ ‘B‘ﬁ%‘“?&lﬂﬁﬂﬁﬁ"’lﬁ Felgteto the agians d%F%'E?ds hown in
Fig. 20 ambove. FR2IGN@wWSey anaithple aftd 95eRQ600 that RAidas adré SingabRpbread ioom 910,

and Java a ets . 912. The web bro r. appl,ication 908 configures the UE 800
P ey 2. SOBbE LS IBonritS e oA AR SOt RapihaIn SRPGR RS BRI o
forns and 188l (@hich h1a_f/l kérefdﬁredi 6 a5 i @atitra Byt ceSsoLintitWERU RADSB), thE bteie 1000 nfighay er

application 910 con res the U retrieve I

S vt Ut B SR ehried i bekiosr D andomasiet ey ERAMIBRL 55 5 v e
ganes, ut |rdentoryexkpl\arld4a)tsétemdafutmgeanm biid/inpulloapurBOpdelic&s1 600 Hisbmer ovi de
funct '29 nal I ééldlmen sbearogﬁlmr}gr im mp[éﬂ\{entmﬁ éﬁle d&é:prglhatlab%% § ﬁnnq%h/rln(r:lgml])'ezrg)fH%R ot her

corrponents escri
process IDs may be stored in ROM 1040. In some cases, some of these components may not be

present or may be combined in various combinations with one another or with other components not
shown. These components might be located in a single physical entity or in more than one physical
entity. Any actions described herein as being taken by the processor 1010 might be taken by the

30  processor 1010 alone or by the processor 1010 in conjunction with one or more components shown

" or not shown in the drawing.
The processor 1010 executes instructions, codes, computer programs, or scripts that it might

access from the network connectivity devices 1020, RAM 1030, ROM 1040, or secondary storage
1050 (which might include various disk-based systems such as hard disk, floppy disk, or optical

35  disk). While only one processor 1010 is shown, multiple processors may be present. Thus, while

instructions may be discussed as being executed by a processor, the instructions may be executed
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processi ng conponent that is capable of executing instructions related to
the actions described above. Fig. 2 1 illustrates an exanple of a system
1000 t hatwonolvmes3za processi ng conmponent 1010 suit abl e pCorustomplogiwsnt i ng
one or nore enbodi nents disclosed herein. In addition to the processor 1010
(which may be referred to as a central processor unit (CPU or DSP), the

system 1099mmremsly QehindSr SRIMRE by &@Bﬂﬁsﬁ,bm ;&eséﬁylnﬁgn&@sz& 101GgPHA access
menory (RAM 1030,” rea "only menory 8 secondary storage 1050, and

i nput / out poRlerantedips eps\ar e GRAGENIPS] n sorre enbodi nents, a program for

i mpl ementing t hge gleW&k H&Hﬂ@&:‘v@ﬁde@fee@lm mamme {Ihbll‘ﬂ?ﬁrof ﬁ&éﬁﬁﬂ@od&rﬂ&ﬁﬁﬁ | Ds may
be stored in ROM 1040. In so cases, of these conponents nmay not be

present oFthEEgt dsyicesoypbverrakserial bv%HSBbgn%famewa%Sr BHY IEasc o ket iNgidREreSor Wi t h

ot her §oNMpEHARErHURS Hars MRYfEce (iﬁ)@ﬁ‘ﬂeﬁé&%}l@i?@é@& ﬁ;cmghhetb@rkl(wm\qdem@s aadib ngl e

physical entity or in nore than one sical entit actions described
herein as "b‘éf%ﬁ" fleyicensusl ag 99de yisien %E‘P%fﬁcﬂf (FPéfh‘P ‘%é‘cets ol %?e‘f‘ﬁ‘ér pr ocessor

1010 al onehoel?]e dayhntuhea:whemmﬁh dlaeésﬁcdwd&r E&itked) %Hdri]\(hﬂe interdpeabifityCfor Mkfovave
conponents show sho in t ra T e rocessor execut es

i nstructi 8%§S %\4&) d‘E’&fﬁi}ﬁ?‘ﬁn Wbﬁgﬁwwnvd* geérf 5 ftﬁ’ﬁt‘o ?et[w?f%sg#toheso?ccess
fromthe naWMrcknnéamseaw.des u()zodmy lefidbte tﬁ&&@cesdﬂAMlm%&xmﬂﬂ%&M thednternet
secon?@ry storage 1050 I nc hude v ifous ﬁi s&- based ié@t ens such
as hard dPs¥eoFrgEsyeam "'C%P“%'&ﬁ”(%ﬁ or gfheRetwap frosm wFR e R 8 c8%% or 1010
i s shown, might tecgiVecinformaties si0to svhith yhetpeocpsseskon® mightiusput isfiormeridnnst r uct i ons may

g)e(egluts ggg IS ?Tld,ll f‘iheg rgeiﬁvg gc%(nglgc;tllvﬁ d(ilev}ées lOQ{)) OC%? v\nsoslgdkl)&] onle Qrs l'%ugrg rgxis?eq\?elr may be
pr ocessor sompbnentpr02s eaapabje oﬂxaﬂmslmmg atodfori regel vingeiata e\dreaw)on @ecfommfr e CPU chi ps.

The net \é\?rﬁlléctpo&gnr$ ?E wgveg ysug\ % rgd? ﬁ]qggnQY Eﬁg{alsbcﬁlﬁﬁc(rhg%) ffl%{g gj aéCE‘éRI ems modem

banks, evi ces, unhlversa deV|ces
seri allSi nAg¢emabely, the diemay progpedein ar es thefsirfge ofghlestricallgonductordain goaxpd eableace

(FDDI) deYA \gzglé%luws liff Lﬁ%ﬁl rJIe(aﬁ%LJIaar gﬁucgﬁﬁﬁép ro}'(m(o\t%mng efﬂe?r@n%ceﬁ&@&rgponent

transcei ver C€s s as co vision multiple access (CDVA) devi ces,
gl obal syd028rmigksrinchugb s¢perateaensiying @ad rawRitir@IM)ts oradingletijapsseivasi Iermgden ces,

wor | dwi deumwea Bﬁre@éwehlby meftaﬁscm&n@mwy iAQ6R Y8t @W Mmenq%ebg;&ﬁby tﬁé‘ d/ or
ot her wel I -known devices for connecting to networks. These network

connecti v Ptoyeswdpt%g instygayiopseifat ars ap becexerhied by Brasesssy 040 Sych pfarmation may ke e wi t h

the | Bper ReLival frdNghddutpliiddQo h RURERINIME kAL foPdkampIe oba hifipuddr dth Baebanat wor ks
fromwhich the processor 1010 might receive inf OC(Rg’Bt i on ore%%?whl ch the

processor S or fenghmbedied i PRELY#E L BhdataRay byt keorting % devi ces

1020 m ghtkeqabiies dsMaly Bel@esRitte @felmar;ﬁodegsa@%génvaﬁngaaaw\@mtassnﬁm@o.capab| e of
transmtting and/ or recel ving data wreles

el ect r o §iBYINg ighas Thehasqhandsignalthe s'\g?aé&rﬂé“ﬁé‘i’i '3 ffﬁ ﬁ%ff’gr ‘ﬁve’rﬂ' e bres of
f requency sighg\@sntl y/Nsédafr Rerbdféelevelopddanayak eefertey tpasoipagidimission madivdmaridhe
RRCACGEHENC N RN SR
conponent The RAM 1030 might be used to store volatile data and perhaps to store instructions that
are executed by the processor 1010. The ROM 1040 is a non-volatile memory device that typically
has a smaller memory capacity than the memory capacity of the secondary storage 1050. ROM
1040 might be used to store instructions and perhaps data that are read during execution of the
30  instructions. Access to both RAM 1030 and ROM 1040 is typically faster than to secondary storage
1050. The secondary storage 1050 is typically comprised of one or more disk drives or tape drives
and might be used for non-volatile storage of data or as an over-flow data storage device if RAM
1030 is not large enough to hold all working data. Secondary storage 1050 may be used to store
programs that are loaded into RAM 1030 when such programs are selected forexecution.
35 The I/O devices 1060 may include liquid crystal displays (LCDs), touch screen displays,
keyboards, keypads, switches, dials, mice, track balls, voice recognizers, card readers, paper tape

readers, printers, video monitors, or other well-known input devices. Also, the transceiver 1025
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1025 m ght include separate receiving and transmtting units or a single
transceiver. Information transmtted or received by the transceiver 1025
may i ncl usle 20atmsiciat has been processed by the processecTa3i®oon0489
instructions that are to be executed by processor 1010. Such information
may be received fromand outputted to a network in the form for exanple,

of a conpfigh bll@nGddase lB@E‘S’on?ﬂogé}ﬁll)f (AL VO LORRS 169808 8f driin AdGRRA i Rhnghave.

The data may be ordered according to different sequences as

desi r abl ecomrongitohidbe ngsverk seiesttyivp devisen K128+ Seorpe orrsl ofithe é(od#e"'ﬁséﬁé‘?ﬁ'&t keng or
recei vi ng sih@nthdy @.m.nlhs vitfsaebaipncits@Rpted nhige st Gaaly dehsddesdvihdottReuEar ri er
wave, or other ty Pes of signals currently used or hereafter devel oped nmay
be ref er r 86 s¥shagthe displey X3 2pd e ingit 196di um and may be generated according to

severap net hOdWM@'s&veJﬁﬂQH%dMn@'ﬂﬂ'efb&ddr@ﬁ'dddrh thb Breddnt discid3re RAMLIABO M ght be
used to store volatile data perhaps to store jnstructions tha are

execut ed Hyderspod H}ab@@ggﬁqseqtyfems Aemateats mav be grabodied many|odey S}P@Clﬁ%

devi ce t hafithéuy Bégaring froMaife sPiris BBk bR Iof fﬁemﬁem aammet Yhé ﬂsraqamtehanmm be
capacity of the seﬁondar tor a%g 1050Q. Oga%i' used t

store
instructi® 'dﬁrﬁﬂlasd PHADS 2BaRA e ivesgnd "?eéﬁta'“ﬁ’ﬂr"‘l g BUF‘? E?ﬁhed?‘ péven
i nstructi aasin. PEreRSfplé, thebatidus BAMeAtOSGQRompchemOMayt Belébnitinel Wpinglated irf sther t han

to secondary storage. 1050. The secondary storage 1050 is typically
corrprﬁ@ed%?émo‘ﬁée negipres gshe oy te\?'e%'"8‘r¥1p§? 8$| ves and ni ght be used for
non-vol ati | e STA(DsIbalgﬂmmgilesd@tstamQI‘sulﬂﬁst@m aﬁd/memﬁds@mwdaédamsﬁlmsmﬁ ioléheivardous T RAM
1030 i s not u a nda st orage 1050
may be use'Hb(f %{?Soarsg'scbr?% rscﬁsratf H'a Leacro\é\%f"ed a'glate @d Wﬁﬁm%i'o% &n g%Ch
prograns &cknigel,ecmetlodsovithewt depatting fromTiescope©f de\presad dikdG0rem@her nohude
liquid cr ) cr keypads,
swi tches. ¥rf§> orQ.séu? 83‘(??0%% dirﬁf @‘é&ﬁ‘ 6@C0é?$§8grll%ﬁl%§%ﬁh ea‘éﬁxﬁé’r%ag}er Daper
t ape ﬂéadeldm;cﬂppoupﬂeérosc;onvntdmmrg:thnoumsgme @Jtterfamécvuwemmtknmdmtelcnrpmnentevi ces.
Al so, the ' S} 0 the 1/0
devi ces 18&%@%&? tlggaglry ( ?‘&amﬁﬂp 'ad %&%ﬁ ?g,g %‘?’Rg‘gs mhﬁ‘ gshgeur%%} ﬂo¥b H‘% %éd net wor k
connect i valteyatigasdre ascertaiyigle bB@WékldiFd in|the agfand peuld be@aﬂewltb@é derpa0e fray thre

subst ant i %J,yanégéypégggclgsgd%@&ﬁ ous conponents depicted in the previously
descri bed draw ng of the UE 800, such as the display 702 and the input 704.
Wi | e several enbodinents have been provided in the present disclosure, it
shoul ggbe understood that the disclosed systens and net hods nmay be enbodi ed
in many other specific forms without departing fromthe spirit or scope of
the present disclosure. The present exanples are to be considered as
illustrative and not restrictive, and the intention is not to be |limted to
the details given herein. For exanple, the various elenents or conponents
may be conbined or integrated in another systemor certain features nay be
omtted, or not inplenented. Al so, techniques, systens, subsystens and

met hods described and illustrated in the various enbodi nents as di screte or
separate may be conbined or integrated with other systens, nodules,

t echni ques, or nethods w thout departing fromthe scope of the present

di scl osure. O her itens
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shown or discussed as coupled or directly coupled or comunicating with
each other may be indirectly coupled or comunicating through sone

i nt er f acayodeumese3or i nternedi ate conmponent, whet her elpegtuseaialoloss9
mechani cal ly, or otherw se. O her exanples of changes, substitutions, and
alterations are ascertai nable by one skilled in the art and coul d be nade
w t hout departing fromthe spirit and scope disclosed herein.Cains Wiat is
clai med is:clhimsA et hod for accessing voice services using a user equi pnent
in a com*ru%ati %ﬂ%sys_tem supporting at |east one of packet sw tched donain
and circuit "SHCHES "Yonmi n, the nmethod conprising: receiving a first
nessage at the user aquitpriBmtgeesap doife seisicesnging agrer dqgniphedinng an audi o

sessi on 1 ndiofiah O, 8N, STGlNGx F.8 8RO AESAGE ddhuh GRPARGPwhiRdine 17 st
message, the secon ssage based on one or nore voice service Indicators
conpri sing ®@manghsmetppdeoppisgpg: 2. The method of Claim 1 wherein the first
and second nMessag@esingh BrsShKsIIBHIRIRS equithetlt, HiiriBRSAgER1RGING aRio | €ast one
of a SIP request nmessage and a SIP response nessage, wherein the SIP
messages cofpif $EaIog; nd line portion, a header portion and a nmessage
body portion, sabmdingdscagandd@gyinp@pdnsdn the Gk ditskighghSeSad drssgbe oed @t | on
protocol i nd 6ah|00XaLee. TRl (igkdyFRSAGE Ry portion including voice
media for at |east one of Circult swtched donain and Internet Protocol
over patket switched domain. 3. The nethod of C aim 1 wherein upon

receiving the fiyst FRSSAGA.of EREL HSRLEANHRIBA tecHRRMNAES afeREP H&GHEYV Ed
sessi on descrii El;l on protocol options against the user equipnent options to
|

support t he?lfedy Pesgresdieipp aldeaghrar ol SIF st ngsaecad ¢ A rraeke st ched domai n
and the ci rehekdin GBHSIP alreased it a cdmmiitBinadpbri@d a bdadhation shd whesseiemodyhe at

| east one value i§ set ne Cir oice only; IP
OrtOélysgl CO

. ) niessa etbod apr(])}/tiog ta(i)tllc'lzl &dsloft H(iesgr'p%i\_(l)\f-l trgtgceoqinplcatm volee .
mul timedi a 'su em p%cl?eyt SW t ehed &6r ce onlly, EPreul"t “Switched voi ce
preferré&d, hfiagrdingredé bods nbsysitduingopicemghciond &py pneafidirdufPswitshed medi a

subsys_tem V&?)im%ﬁai?({ﬁfeﬁl_%{ﬁgoco%\fe%tﬁetMcﬁeﬁ*&%@laﬁ{.oi ce fsec_ondary. ;‘3- The et hod
of Cdaim1l wherein said one or nore voice service indicators include at

| east one of: user equipnent voice settings; user equipnment usage settings;
I P Mul tinmedia SgbsystRMMQUIGECRMET wRaGKeon Sakitisd@efidsNabsad, Qe Siser

equipment analyzes the received session description protocol options against the user equipment
20  options to support the desired service over at least one of the packet switched domain and the

circuit switched domain.

4. The method of Claim 1 wherein the at least one value is set to any one of:
circuit switched voice only;

25 [P multimedia subsystem packet switched voice only;
circuit switched voice preferred, IP multimedia subsystem voice secondary; and

[P multimedia subsystem voice preferred, circuit switched voice secondary.

5. The method of Claim 1 wherein said one or more voice service indicators include
30  atleast one of:

user equipment voice settings;

user equipment usage settings;

IP Multimedia Subsystem voice over packet switched indicators;

single radio voice call continuity setting; and

35 a preference.

43



single radio voice call continuity setting; and a preference.6. The nethod
of Claimb5 wherein the value of said user equi pnent usage settings conprise
one of vowoeoto#sisBc or data centric. 7. The nmethod of ECaUsedEoMnEBEi N sai d
preference applies to an access network, the preference being an operator

preference. 8. The nethod of Claim2 wherein upon receiving the SIP request
nmessage W th session description protocol, the user equi pnent conpares said

sessi on descri ptd on PhOh@&Alof Biatahls RherdiRS falRIbe sl sti@q@fmSaddockaiigg Sservi ce
i ndicators to decide how to Frocess.the SI P request nessage. 9. The net hod

of O ai m 8 RHBFEA Y& USRS PRASH ffow t o process the request conprises one
of accepting a call over a packet switched domain or performng a nobile

termnated call sover Tﬂehﬁeﬂ?ﬁ o Ulafm 5 .etre(fth%gl rpge?gg‘jcglapé)ﬁ&'to QEQ%CC?EE%%&, g daiml

wher ei n sendi ng the second nmessage furt conprises: sending a response
i ndi cat ig meference baeg asepergier padierechat i ve domain. 11. The nethod of Caim1
wherei n sendi ng the second nessage further conprises: sending a not
acceptabl e respgnse.  12. The EEI hod of C aim.]1, begggre sendi ng a second
message in respdnse t6& PHEGO! ot nRREEHWOL FET RS SORPFTEPEES A8k ect i ng
whet her a coshdedigibh protcrioosd wiepmdat SPaesaill Wssionld@scriptia paeédapditof C ai m
12 wherein j fo,4 0% GOIRI N6y @l LARDRIAGE ULl 2 WEEERSHWp fign sending the
second message turther conprises i'ncl udi ng an session escr|qp I on protocol
medi a cHhponeseef or delivery of nedia over the circuit swtched domain. 14.
The nethod of C aim 12 wherein a successful conbined attach procedure may
include registration for CS Fall back. (15. The nethod of Caim 12 wherein if
the conbined attach phoRadreClaan §yherdy e desisioppn e Rrosshidf figitthe second
message f urdoh@fiscCc@iFpr Ac8@Engd call 0as h pRRE swiich&Bahingr perfodiingOaet abl e response
and sending a.seco sage. indicating not to select an alternative
donmai n. 16. gt?ﬁ]éna%gtc%fgodg%%c étls%ltg“e\gl\ﬁ%nrlaélgn the SIP response is at | east one
of: a I ¥ informational SIP response, 2xx Successful SIP response, a 3xx
Redi rection Sl P eSP@RSGendd of KinREIMEST sehi@hd HE Ecorll Rel:ERADSSoRPRe 6XX
General Failure SIP response. 17. The nethod of Claim1, before sending a
second nessage ifd/88 FopEE ipdicatipgnof fosgect prellsmgie deEt her conpri si ng:
detecting whether a conbi ned tracking area update procedure is successful.
él’BO C-Fl,‘-gﬁ r gEt hod qfl d q’ilerrllnetllzodv(\)pg{al%ll owlefreilg sbegdil(lzgot e slepo%g Il}egs;?g%l%ﬁr%gr c%{n%r?seé“:l pdate

20 sending a not acceptable response.

12. The method of Claim 1, before sending a second message in response to the first
message, further comprising:

detecting whether a combined attach procedure is successful.

25
13. The method of Claim 12 wherein if the combined attach procedure is successful,
then sending the second message further comprises including an session description protocol
media component for delivery of media over the circuit switched domain.
30 14. The method of Claim 12 wherein a successful combined attach procedure may

include registration for CS Fallback.
15. The method of Claim 12 wherein if the combined attach procedure is not

successful, then sending the second message further comprises at least one of sending a not

35  acceptable response and sending a second message indicating not to select an alternative domain.
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i s successful, then sending the second nessage further conprises including
an SDP nedi a conponent for delivery of nedia over the circuit sw tched
domai n. 1O 20hosBhod of Cl aim 17 wherein a successful pPcomiseaied4isacki ng
area update procedure may include registration for circuit swtched
fal |l back procedure. 20. The nethod of Claim 17 wherein if the conbi ned
tracki ng area update procedure is not successful, then sending the second
message further jgonpriGashabr CRASE wRRE: Of SPeagdiigs & 1Inatonascepabl e response

and sending a seco nmessage indi cati not tqQ select an alternative

Gomar o SRR B A AP Haou S LG b, R et or 5 ar o
provi ded t oRdghwat KdHurb 1Pt rksporlvdind @rox:SGESktatliaili §IRoagpoee. nore of initial attach,
tracki ng area update, conbined tracking area update and Routing Area (RA)
update. 22. The method of Claim1 wherein the voice services may be

provi ded® by one 1dr ndhengiiod o RSy Ebeie Reading 2 Reend gresues s ron{eCERARYs!

Uni ver sal TgéL88 trlringd coRpei®: Access Network (UTRAN), Circuit Switched (CS)

I nternet Protocol Miltinedia Subs stenbgiws), a hybrid solution where CSis
used to provi de ¥HENGIPLE pewtard é’i‘?&imfi PR RIREFARTE SeBHET Bl t he voi ce
bearer IMS Centralised Services (1CS), Enhanced-UTRAN (E-UTRAN), and Long
Ter m Evol uti on ((LTE) .phet wor k 3. .-The nethod of alm 1l further conprising
detecting i Csling bRy cadyrofeR 808 Blue R bel S PRRERTEL 5 1
if circlht iswicecethiddharsehd@mtienecond mesease brthaioemiyeesardudipg DR hedisane ti ne,
then usi ng @fpbdend?GLIMBRE df BEdikSRE (heAkLP WBRhea@Bflaig Net work over circuit

swi t ched. 24. ?he met hod 'of Caiml1 further conprising detecting if the SIP
control channel and CS bearer can be used concurrently, wherein if the SIP
control channel 1and Chd@efdd o8 QiainCivacheR@arsefceNE@binb@rddBiegarenmnae rent | y,
then using an || between the user equi pnen nd a network over circuit

s 1 ched. 2 PR o e TR PR BB SR et et ng 11 dua
transfet> node is supported, wherein if dual transfer node is not supported,
t h_en using an | |20.bet WRERe A Uil 1%&9{{?@& cmme@tr&ﬁﬁlg\&%upﬁé{%ro&:h&rgU! t
switched. 26. A nethod for accessing voice services using a user equipnent
in a comun® BATCEsTEly EeeidngdRrortond resstee fERetcogpiiset leppheneef seatipg 1ed domai n
and ci rcui tacsiplable Resbneai@icAdind NRcoXB i Qtke GRINRIIHgSbNG scldcBmidthdlige @nfalnl St
nmessage for voice services at the user equi pnent; detecting whether a

conbi ned attach procedure is successful. sending a second nessage in
responsg) t o t he 2 r stthamegisd@eClainhewedothe vaiesgaigeinthedtorgare provided to the

UE by the MME or SGSN during one or more of initial attach, tracking area update, combined
tracking area update and Routing Area (RA) update.

22. The method of Claim 1 wherein the voice services may be provided by one or
25  more of: GPRS/EDGE Radio Access Network (GERAN), Universal Terrestrial Radio Access
Network (UTRAN), Circuit Switched (CS), Internet Protocol Multimedia Subsystem (IMS), a
hybrid solution where CS is used to provide the voice bearer and IMS is used to control the voice
bearer IMS Centralised Services (ICS), Enhanced-UTRAN (E-UTRAN), and L.ong Term
Evolution (LLTE) network.

30
23. The method of Claim 1 further comprising detecting if CS and Gm interfaces can
be active at the same time,
wherein if circuit switched and Gm interfaces cannot be active at the same time, then
using an I1 between the user equipment and a network over circuit switched.
35
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based on the detection of whether or not the conbined attach procedure is
successful . 27. A system for accessing voice services in a comuni cation

syst em suwpanti/mgseat | east one of packet sw tched domai RCAN$2@0/0C0489

swi tched domain, the system conprising: a user equipnent, said user

equi pnment configured to receive a first nmessage and send a second nessage
in response to the first nessage. 28. The systemof C aim 27 wherein the

first nmessage ingl udese ﬁah@%écmlnsﬁﬁﬁh&eomﬁaﬂhg@&dcgﬁg it @9sIP Therosdhaiem of C aim
27 wherein thﬁgiecond nessa is based on one or nore voi ce service

i ndi cat or s CONPOFET Y e s Wﬂﬁﬂ% val ue. 30. The system of O aim 27
wher ei n t he usermwhegniifxhes$iP consrof difirtnblend denif ivjuhddedr@ caupdonteda circuit

swi tched f aJoL&?f&hlyPtB&Fiﬁlqg 5811 between the user equipment and a network over circuit switched.
5
25. The method of Claim 1 further comprising detecting if dual transfer mode is
supported,
wherein if dual transfer mode is not supported, then using an I1 between the user
equipment and a network over circuit switched.
10
26. A method for accessing voice services using a user equipment in a
communication system supporting at least one of packet switched domain and circuit switched
domain, the method comprising:
receiving a first message for voice services at the user equipment;
15 detecting whether a combined attach procedure is successful.
sending a second message in response to the first message, the second message being

based on the detection of whether or not the combined attach procedure is successful.

27. A system for accessing voice services in a communication system supporting at
20  least one of packet switched domain and circuit switched domain, the system comprising:
a user equipment, said user equipment configured to receive a first message and send a

second message in response to the first message.

28. The system of Claim 27 wherein the first message includes an audio session

25 indication.

29. The system of Claim 27 wherein the second message is based on one or more

voice service indicators comprising at least one value.

30 30. The system of Claim 27 wherein the user equipment is further configured to

support a circuit switched fallback procedure.
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