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25 generate and nmanage a pool of dynamically allocable I MRNs for purposes
of effectuating MI call delivery to |ICS DE devices. In addition, the ICS
network node 206 is operable with a suitable alternative signaling nessage
-appl i cati oRy@hpisagsean Unstructured Suppl enentary Ser VipggndsgdosiodsssaSD)
messagi ng application or a Short Messaging Service (SMS) application that
may be used for transporting an assigned IMRN to the called party, i.e.

I CS 30 UE dqxts%?c&%mtw Fhr@erfrored IR &illch i %Wq%gmmmattmstwatl ve
messagi ng application‘may be co-located wi.ith the | CS node 206. In another
embodi nent , detiee may) samesimgs pe (Feaigd %St?ec"&}btf@P?t‘a?ﬁ 3/ Parais Subile gauapst €48 on may

be enbodi ed cﬁ%c@a&ﬁﬁ@ﬁﬁéc?at&%hwab&pﬁ&ﬂ&&Mn@ﬁEOCA@bﬁﬁgw T ﬁlﬁﬁsels(é%tﬁtode 206.
Accordi ngly, a network node for purposes of the resent closure WO

200811507509@%3%@8%6&*82@%3/‘”%61% deviet e S dlmse
| CS- capabj e W@yﬁl&w RE ehittrdatied QbigehtitiG tof ®B@l MEidices alone as%matslﬂmal ly, a
Back-t o- Back getr}%%&BZBUW) functl onal it Y aI s Q) provided in

conj uncti on ﬁa‘t‘ﬁeo Fee WEB Emoyzd “s’@?rf“?rﬁé‘ E;H K F‘t E“gl ng appropriate 5
renote and acces$hd f£88s Qfacaalfm4M5y¢Ja|cd)mpﬂsEﬂ ofiothr G anleS networksdatietireywhicked t hat
an incomng call |aarerme al-1i.ng ty. such. a he party
204 is an th%'alf’YO 0" esﬁléﬁ“%"tfe g ﬁ&o E‘g‘g{bﬁ% P8 SSPPAEED to the
CS donai n, eﬁapr&nrdxa_hﬁe!re@renceammmal doé defers tidn witaless| t@Bnologles 206 as Silabpler abl e
to ef f .eC Olr'igtﬁstgl?l%greﬁlogllel éoe 11108.{10118 (ﬁ%?%%&ﬂ%s g%gé&dﬁtﬁ%glog I\JIU(?WC Access

establis an access on recel sul tabl e
si gnal i ng 1QChdsyagoeris althou@spe;cﬂnvmged et the denchings I‘MéOEallaY b@nxt@rtded oenot e

| eg, the I d Shefi a y

al | ocat es acsdtlg(ét ;%ﬁ%%%ﬂ%@&?fh%;&??&ﬁ?w&?%?ﬁ re g%/%dﬁ:ﬂﬁ?%r mat i on)
that may be 3EPReisavdd Rp&ﬂqnqehwme@éép&eﬂersésblioeibwgbmw melgedstinclydinech i s
then provid %2“@;_’ SMiAbARSo HBSS schene
(e.qg. USSDe'greie%?\}gﬁ ml/gs%twﬁkg !ekgrstaﬂﬁ furt herI?Adzles"t%\ételﬁfag it?éelﬁiow tlﬁge*h(%gcs UE
202 t henliesteadISLs kseble hroadbandbisic eThmsi for pampews Ot pragent discloswrs, &F #0688 ng t o

the | CS nodge20flodiQ Sl dphle kS GR8sd Qbmologies sERRAIRERA THEE fop.egoi ng,
one skilled in the art"wll recognize that the functionalit of the I CS UE

202 may i nclterdeolegypr BFEi 4010 os RS 3P%tla itechrelogye cBEBE 2O cal |

setup i nf or nELKAEEyY GEMIEDEE Rk VA ccsds MekdrR GGER AN téammldgg% (B&ﬂles&Qﬁ PS
processing of the received call set up inf OI’JTB.tI on, ZQM'}% qtg! on of
appr opr i at e doaissn suk Universsl Y phile; Telgogmpppications hm eYgaeni cts a

blrrgcléI di ﬁgr%&ﬁﬁmﬁ» blta dp¥ined @VOU)aschndlogy, andl?)sggn UEdBdally aBo Extipifiane |
enbodi nent e or re processjn ntities vera
control of taﬁé’a%ﬁfltgoy“ﬁ&o??é%ﬁsi@ gx@‘élff”é‘fﬁ’%‘mﬁlnwtr ofg}&/ B’%a%t'«gmf?r?
timer nechanstBelOFIGHY Iaelhsﬂd berqaﬁml ItlﬁeﬂgérdiEss(Bfﬂleactcmhmmgrkttbcﬂmoiggle@ nt rol
W th respect to certain tinme- z#g 1}1 Cdcé tgg seé %ach%t trans fer of
i nf or mat i on,°f SOPEARFAongdes, a1 ik SwaTaeds lcSI REV3T ?ﬁ’clfnlpgnarl es 308
and nmessage rﬁﬁ:ﬁﬁl&mai(IGSmmﬁctmeeforpurpcttwathetprmeﬂtldxsdesuraecognl zed that
functi on%l ities iuqﬁsrrc%ssa e Erﬁgde/ cL%ccgaqeiedj oog_llés CCM, &Q%ﬁﬁ&g 2800 message
parsers ©n the delice S general ependent on
the corres pmadvorlg sttufocth iabaval untlud;sg @try € Hrbasad netwpiks. sﬁdes well lﬂldv'air the, IMShe
functionallt I LG

g belified b5 85 A08coMRY BlaAGy LGS ARPRAREL 8140 g

conponent s £ te generation suita ternativé sign

messages t o of servic@SthlEcatehi drdivaeD viar Boest panneiwerk gyrse adwteinglPols usefetocal |
setup infor r@hgggﬂ boﬁclfélafépﬂaifﬁﬁm tSQ&oh(ﬁu%n%&b&ﬁ éér)@)?bas@dqﬁtﬁﬂaﬁﬂg Latsbon of
appropriate re Fonses and/requests to th evice 202 as weII as the
renote p3rt yBroadmmseaplﬁawgwgarfﬂymmngﬁh@pphcm G5 seviggshand mtesksam of an
VD 2008/ 150 (BORCRAVLQBAA oo 1RANGISa BRMEs, B9 defineC5h MEpiiatish 206,

accordi ng one ‘enbodi nent.” One or nore processing entities 402 are provided
for overal | semert ppa negvork plement thapdplivers m%é%hsesbstﬁ&feeagwmterréﬂ Festinityye 206
regardl ess qQi/cy, Pust-CAUTAIR GH 1A Cotc, ATMES infafld e afplidBiSHY By JeBABE tombdx tdRdl bl ock
422 is operable to send or receive various nessages over access and renotes
|l egs of an MI 5 call as will be set forth in detail below A |ocal storage
modul e 420 may be provided for storing appropriate call information
relating to the managenent of MI call delivery. An I MRN generator 406. FVRN
mappi ng/ 1 ogi c 410 and one or nore timer nechani sns 404 associated therewith
may al so be provided with respect the generation of EVIRNs and their
assignnment/al |l ocation, selection and nmanagenent. A suitable |ICS nessage
application (e.g., in USSD or SM5 application) 418 may be co-located with a
B2BUA functionality 414 for effectuating the MI call delivery process as
outlined hereinabove. In addition, appropriate nessage encode/ decode bl ocks
408, dlctlonarles 412 and nessage parsers 416 may be prOV|ded for ~pur poses
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30 Application Server (AS) elenent with an ISC interface to an S-CSCF 502.
In this node, it is invoked as the very first SIP AS in the originating

calls and the last one in termnating calls, i.e., closest to the access.
"Thi s appr oagd 2d09fisopseysi cal realization of RUA 504 may hemheheshedst 0 as the
Application Server approach. WD 2008/ 150750PC T/ US2008/ 064823 In

anot her inplenentation, RUA 504 may be provided with a Gninterface to CSCF

502 operating, e%ts'?:ﬁé‘?)ééfch ca@Jn er )14 fé ikt So Hmeegtﬁ%scﬁ% 16, as an
| M5 UE renot el control romthe 6V| ce, | an | Ser

connect ed viB/ Obléﬁfeﬁ%twghcﬁcf% ﬂF@W@@‘“ﬂeﬁB@W@%ﬁ%t%@&@%&% of view

as an | M5 UsﬁferW%e&iﬂor%cﬂbﬂs%ﬁhﬁéi@ﬂeraﬁﬁ@%ﬁﬁﬂélé@ ai3abrlel Hefv@sk. Thl s approach for
physi cal realiza

ion of RUA 504 may be referred to
appr oach. CHirtheid pepdergropddhal phprgasdMs is geﬁnf%éy %\i@;$ %ﬁ@%ﬁ i on
function §ormhihe aa&éééesC@SMQﬁMoﬂ&s, adomalagmﬁgg 3oePyEe hvelv&Snretinng K chedy t he
FMS. The CAAF |s operable t nve eryice o] lin
i nf or mati on ?"ék’é‘?"\?éﬁ?ﬁlﬂ?cm feg a{ﬁ C%’Wréﬁﬁb é@@@qigaséca%hﬁl ng to
the RUA and M&ﬁr EBl\@anetﬂ'd}Es Mmmmmﬂe bl aquietsei, e derfor TVt he CAAF
for initiation on of, SIP sions.
functional i t J*of® %&A r?ﬁ?fe‘gé’at?étgcﬁs NP B \ﬁ/glgeﬁg‘fehg}%lbeﬁ'&é% and t he
| CS UE devi cehd®2pplicablsuclh addéioen firedo petRoBAMEDBM6 foe NG (Next Gerjatioct | on

wi th RUA 50 S ry of th r may be
o e e e

si gnal i ng. a epil de r

managi ng_t ne, deli¥gide Rfm AU uilalso 3EGRENN il SoRiSalthy BRASuRBIEATENLS Of
t he present pa %ﬁ &l sclosure. | rticu ssage I agram 600A
shown in FI Gollaoﬂveixmﬁvthﬂvise@dﬁ‘i‘@w @PII%ED transport for facilitating
session term nat icQfg, i t&‘re&ﬂi?téjﬁ\d § Srefefonék nmﬂeﬁ}.% 148130 214K Qerbib SRR 0

recei vi ng approgn ate Signaling nmessages with zs‘f%ectP to an i ncom ng

cal | 6101%r o?h & @a@qsmwgrab‘artwuqmﬁtvagwmymeane@ EF E’Bd%tcse%al'gl%ﬁérable
to generate gaalBJeNY Jﬁuﬁ'ﬁ taﬂ@tgerrn@%ﬁ@életﬁgnt RS 58y fhided RWAFIS BviCCH

instance at an | M5 network node, . . ICS-NF. 206. I n one e t?ldl nent, the

| CCF i nst anclmetiey” oreTodaefs” 5 Pﬂlﬂ’éseﬁ &F He tprasent displosyery iscassostgsd SRR hRIMY | | | and

i's operabl e ffxskone ﬁh%ff&lnﬁuﬁg,e%eﬁﬁaéﬁoﬁﬂwnﬁ&u hepdeto hiafdgehe?in wal wats or
header field value fragnents such_ as U gﬁqﬂ%iﬁgrece ved in the SIP

| NVI TE net hotigistd &g @ Celilzg BHEHLYShow) ?ﬁ FiogoIn PAIHARESHIACT,
PRI VACY hiNDI GATtENiwaR node i thiyeie dntobic@as an BI® 8| GoyptrRGuibaivh €1Q05% tha\gent

Uni form Resource ldentifier ( a Request, . .Uni form rce. .| dent |f|er
(RURI), SDP@Recassorih e t&%@%?w%ﬁ,ﬁ“%ﬁ R
E. 164 nunber as dal$ caigiignedrdlifuretion (a:amppmmt@ﬁk dehdih sdesitn (NeDIS) ooy it at i on

record may be est apl.i.shed, bet ween $he

i nf or mat i on) % FPRRE termeh; feerecal %hgﬁ(#&%ﬁs Q y%g%ﬂca g11caﬁ{)x+ Scated. In
anot her e nbodemnﬂlat redides inRA\hoseIMSenchssk guﬁthcksraﬂmalé SASE0T w@mIthQbﬂe

nunber s r @@,\I i and/ or
assi gnedzga gv SSI gnﬁ’hlb}{ﬁﬁ?l S (rijnec 2 % 1%0%?&4 blRe SO LAY s
20081150750 Rﬁﬁamszuaswéjm&@smmas: kespcmbiet foe peBEMUR, duyi ¢/é, 2ebstrationédet CS- NF
206 | nct Ldes, L Rgibh Rhianal ﬁegéekmecmgﬁ@@semwo LeRUC MBI )

i nformation & e cor espondi ng renote cal ased on exam maﬁ% t he
mappi ng rel aD@SQﬁﬁSbﬂl% poRetglyrrsparate fupctions iSispopsig Wﬂﬁﬁﬁh&ﬂthrfbﬁggg ssage
612, the | ng Q%%s ito! arb‘irfgleeﬁvﬁsscoﬁﬂat hfiondn&R @?eﬂ&t@&pﬁ@i@l&'%%' ng one
or nore USSD nessa t

that T1nclude but not limted to the foll ow ng:
(i) an iAdi cBIG: &h '%J(E pyposes of maeegingt\T yall deliveranbaveyer; e dCR meporkaacliot ng 614

is for an I%O@Q@ﬁdegétdsoﬂccesfs%&p@ﬁbn' Flﬂbt%'ﬁt AAF) ¢100as wéll £s! PGP (@£ Agent O
identify that the nessage_is for an él | IIé%A_ Par t Nu er or

| D
(e.g., SIP UNAr1feplsprg suitale Sf‘éﬁ@b%é‘ﬁ“ ﬁ:}?““ﬁﬁ( P]F%HSP SEAREOY 1D s
wi t hhel d; (im) 1BsRaat W3O Fesiftt tDappfficable radld®adelss Uthn6lbgyl €d.g. U@deFv) GRUU;
(vi) the Called Party's so that the B-Party knows which Public User IDIit
was called on, and so on, which may coIIectlver be referred to as "call
information." As il Iustrated in FIG 6A® the USSD messaging 614 is directed
to an HSS 604 that can identify a Mbile Switching Center (602) serving the
| CS UE device 202. Although not explicitly shown in this FIG, a tinmer my
be started at the I CS-NF node 206 to nonitor 15 the "stal eness" or
“tinmeliness" of the assigned IMRN that is sent out via USSD nessagi ng 614.
Accordingly, the timer is operable to keep track of the tine el apsed
bet ween the transm ssion of USSD nessaging 614 and the IMRN s reception at
| CS-NF 206. The el apsed tine may be conpared agai nst a threshold for
determ ni ng V\,hether the recelved INRN IS stale O, the tinmer may be
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20 may be preconfigured. In one enbodinent, an I MRN received after the
expiration tinme nmay be considered stale or invalid, and any MO call
received at the ICS node 206 with that I MRN nay be rejected. In response to
recei vi ng ¥a®hhopkssagi ng 614, 1155 604 generates one orpdfaiQodefasds:aessages
616 towards MSC 602 (which in sonme cases may be Visited MSC or 25 VMSC)
associated with the ICS UE device 202. In one enbodi nent, MSC 602 may
optionally PRYE, B@,gﬁr fy lity,
MBC 602 is oper amﬁp@gg%%@%ﬁﬁﬁﬁ@ggl ce an Sg’rﬁvavatp &H@ggisg?&ﬁioﬁigﬁu SSD
messages 618thed@s apds h§ mhomefeing JRomgiine Teagster Funglion {RFEY (alen 1edred do ehe | CS

UE device 2 tHRORA| cP R AR B heticHBERAS Aoaelfeﬁe@/ea FREEmC| ude
opt i onal Usg%m,%\cc%zp tggpe Kba nﬂ%giag}eis %1200 th at}eé ° be transn?ft ed

back to | CS-fEMEHeSe @ref@?edﬁ@tas §B m&%%éalﬁ‘r?@n angtien (PSJalse he | CS

UE devi ces Z%fehe&iotagleg U ﬁ@édr&ﬁ%‘f&r&ﬁuﬁﬂése@'bfﬁh PRkt @ﬁbld‘s@e\/tﬁé @6 GRtdork N t he
CS domain using the received acco%¥| ng to any known heEet aof ore

unknown pr oc’é‘lﬂ‘ﬁr@gh refsieneh &y an IV COTHPSIWOR T CMRETe ‘WEBHQHTG e WN) may
be it | at echualichifies O RRWBH1B0ROACT HEIRGHQ0482ay| GHabE dekiconr202 (0

tine th f .the MO call t tf
cer tai -t e aona s o s T i el e B b0e oy "be

attenpt ed f Oker@nteRit ai N nunber of tines (e.g., a maximumof 5 tines). In

carl 1 Scor dandBHe NP SeCRIPLE G5 5 opRRT R dRutd ARSI By "2 1

3GPP TS 23. OH&nd&mm&rUeﬂa H{SS onylby proddeiss pht 0She mmedbiSastvoklebl2vion t he CS

domain to | CS-NE.20 ACco e EARN
as the desti %‘3?0%’1 n% ere #nga%ﬁérﬁ(a? mgﬁ% tﬁat?ﬁ'wg (t,‘i% E%a%gv%ss%éiggoﬁt‘gr ds MsC
602. I n one thaflSemdai |Imgf;netahélemscdatabasc giap cantais wserprofiles (he, TBscrpianor k

domai n accor dj,| %g JLf%m%%o FrTaniN %o%{jﬂ%g%@téeeheﬁtﬁfe& 'audhnas?’ﬁi?eﬁ’nair&a??’ 206,

Cl ause 6. 2. 2. e assocl at triggers nmay deacti vat ed
due to the Cunkle @Gbmibevatdemt@ﬁ/lé@eﬁmb@} ridebilsn Spiscrigr pﬁdmﬁtide@MSﬁLt he

Mobi | e Appl i ﬁ%&daa&a_g%zsb%'\’gﬁ%%ﬁm OfidneiBU REGED, D @bt ShbschiBer ﬁﬁﬁ@rﬁ&uﬁeﬁ) t he

call setup nessage enerates an | SDN User Part (ISUP) Initial

Address Mes S%%Sl@mwm&zuﬂr (ﬁmtluésldaﬂtﬂéﬁ (EUER: eneanpll sneddBionad  IMSspetifion

(MSCF) 606t fabiibSsubad 141 Muﬁﬂﬁﬂﬁ%eat& f&eﬁﬁtﬁ QAMBT} ard 1DVl TabhEIdagEy I equest
or nessage 626 towards the node 206. Those skilled in t P%i}ts Wil |

recogni ze t h@¥MPUh&iee %911’5’61‘3&%?% Telridniform (Repomeesi Wenjilisms(I5Tsy oz
i nvol ved 5h N WhekeaAtthdBARThEuriRS $98 BarfiduliVule i\ e SGPIMSEEmGOS, (BBDM) dicollfse node

206, with additional/oQptional paranmeters, For jnpsta

Pt at o - SRR TAEHEF HD ey B ST (bRl ol PR b B AR | - cscr)
in the home laMeitlbel WONPES paIMRL Qﬂm&‘lbﬂ fhe INMIBU lc%lédl:’_oed&wdoﬁt}ﬁﬁ@l sudhitieh | - CSCF
may then route the S| P. | NVITE 2 tgd requdg othe node ,206 usi ng
one of the s‘i“%?rﬂ!l&?"&e%mﬁse‘iﬁﬂ pa Nimnih oty &SeleRhoRE MBI i on.
The SI P | NVI ddentiRtfhiaith)r equest 626 may al so contain a Network-Access-Info
Header Header flel indicatin th quest has been
gener at ed® fromth‘gl Xr@f’ﬁ?pg%&g%’?&s&%ﬁ (l§1 h%?ﬁéme % q(u 3t
contai ns an fimeh lea)tandlsuatablaﬂogadqmﬁlnmlbeprqya!bcﬂun sscreiatifpewitiethe li\‘&mode a0 68

1 st 7 at e PR o e Fibesf LRULOAR b o fRORRGH IR, |,

certai n enboftemeriich a ﬁalh;tt IMBNahdyybe dytnemizally ﬂ%&tﬁfbf@m@é of amagingth¢ PS| ) is
utilized (e. Hﬁ;ﬂﬁ | SC and Ma
reference po?erllt sr9§fe hgﬁtﬁ%girg{a% Eﬁlée’\%gom é&?ga Bldﬁga?%gﬁgl ve to receiving
the SIP 1BAVI TE ndlBtepietyasivplifabretwdre ayvgnmpmaent 2¢kthat ispnendogopmnyiew el ¢ opped
and the ICs %Q\gﬁkgﬁ\ﬁohxﬁerﬁﬁ’ﬁﬁ %‘ﬁ)e&%ﬂ@@%}h}ﬁ%ﬁl AT ERCRIHERd mwpaﬁyrt her

processing. termnin he received IMRN i's valid

| MRN i s not 2G4rvedelweqed§m@@h a@ﬁM& netiRrk Rode pogidingro pRe @@f‘%ﬂfp#a%%) the
| CS node 206,ri0smphbAdRCRRRUIPIRREMSEiE@ I 18 ﬁtegsmg BRtidryithwhpétt t he
stored information so that it can identify the

2008/ 150750PCT/ US2008/ 064823 appropri ate renote Ieg with respect to
conpleting the inconmng call fromthe I GS TIE device 202. Thereafter, the
access and renote call |egs are bridged using the B2BUA functionality. The
| MRN may then be rel eased for i mrediate use or returned to a quarantine
pool for a period of tinme after which it may be reused again at sone
suitabl e point. These processes 5 are exenplified in block 628. The ICS
node 206 returns a SIP 200 (OK) response nessage 630 to S-CSCF 608, which
is propagated eventually to the calling party that initiated the MI call.
Li kew se, a SIP 200 (OK) response nessage 632 is transmtted on the access
Ieg tomards NEEF 606 mhlch then generates an ISUP Address Cbnplete Message
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25 call information), which may be generated and nanaged in accordance with
one or nore procedures set forth above. Further, simlar to the USSD based
nmessage flow in FIG 6A, the ICS-NF node 206 includes the

f.uncti onal ipyhdo@sHessgoper abl e to deduce the stored inforg@his2ssafgst he
corresponding renote-call |eg based on exam ning the |RW when It is
returned back. 30Responsive to the SIP INVITE net hod request nessage 612,

the I CS-NF no 06.i nit}j I i j or
rore SV medtdlid, wastGE R Ty kel U S TS /OB (CSRRANPRE siShCDE OF
as descri bedepomsyFousippses SKBe prswadisagues5m cnbodimentof thd ICHURSe i@ 2ihat can

identify a Shgxt S r : ) | b IMS

008/ 16b7e0m0 GalBoRRTIE splE s t%af"&t%@@gz@@%g’gﬁﬁ?@%gﬁg?i A timer
nmechani sns nmye Waleithptodoreneretis gstatligked vEs: G8e 0% begreshspd thafra HR@eHER er mi ne
if an assig gy | i d ti,eU ilyS of BhdITE dEBS 604, laSmep®y able to
pr opagat eg t %gsk/g%nép%%gﬁéegsh@%{et gpéhﬁsgéﬂggld{yvﬁi ch then pr ogi %resa Sbﬁicéqabl e SMS
messagi ng 65®maiupiegions d9yice 19e MCED|to by #hlg iecregulasly COMEEPIF-E PYFHIRIP RO CS UE 5

202. Those sk Ipk&dminitdBnd ! Henth, |shel £8R08IrAight bAke MILD r&dvive & otibsd O
announce incomng calls to a UE device, a_separate rrag{?blgéggg% be necessary
t

whi ch nust rrORTHBIEEREPUrsuRT te p FSDased sefvice. STSSINE PFFEC% D3 §hal i ng
TEssagi ng 0on o e o iy et he 5. nage. 206,
messagi n may. be propagated from t owar t he node .
Ther eaftg"r, @h@m@@cﬂﬁngéﬁ%g’és G Vitey b ﬁYefli'%%‘g%gﬁi%W V%ﬁbcgpagfgﬁsei‘@n% n the
CS domai n ustNgetivhi® PENRimigA nolVRippac alay firtigldr anddire (Bt dpocth) dgi &stoskd forth
previously, with a i cabl e dificati.ons, .if . cordi.nal opriate

call setup ﬁ@gﬂg]g@ﬁcﬁéjp 5147 16 PRECRRRY S0t P RTA T DA e U SPRRL |
gener at ed byis PRRapablS, thE uske’sipeafer2@2 ntighnde ds ulllBE E0Rteak womgetichs elgCShaUE

device 202, AL IouGl LOPLS Y. B QLlale ASURLKWELEIBUSD Gildlakan Lo the

el enents shdtiff,™?] ow thereatter renalns y the sane
as that of tdretheSHlichadght pdohibitP8hasmhadepssE 3 UBAMeviea t at es nutandi s, in order
to effectuate the bearer t I 1Gufldl (1RO party.
Those skilled i nﬁf? ec%‘%tOf&ﬁ {éassgé)o%ﬁ%\z?@?t ea@gt%d%g%ezgg?sn‘sgg%gnaf_itn flow
scenari os malsitves bfywhemsng sulMPbredicade suth ashes hey ISHerviceShayis wedistee 202 is
attached to an 0480k 1. Aélﬁm%ﬁ?ﬂn%%ﬁ é@lﬂrzogﬁtexeﬁﬂw?bfﬂﬁ@fcs

i npl ement ati on, e 1 ncom n? sessi on may [

C 0 del’i vered over the |1
ref erence paiod¢ 1¥ndowiin FiBd thabway emboduths fingtienglifnafias Ke6F ¢pgent peeresly

network. ,fu b RAEARIEm 185 5pid WviidiSn Heekeniidly SibodiRe® AIRSAYSy bR MTUl ar | y
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Upon receiving the assigned I MRN back fromthe ICS UE device pursuant to a
MO cal |l procedure initiated the ICS HE device to establish an access |eg
(block 710), the I1CS node is operable to analyze the received IMRN to
ensure its validity; and if valid, correlate it against the stored
information that corresponds to the renote leg of the incom ng MI call
(block 712). Thereafter, the access and renote | egs are 10 bridged in order
to establish an end-to-end bearer path between the |ICS UE device and the
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15 9A refers to an inplenentati on where an Application Server approach is
represented. The I CCF/ICS node 206 is realized as an M5 Application Server
with an I M5 Session Control (1SC) interface to the S-CSCF for both Il-cs
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CSCF 608, ' interfaces w 6 ' r [e ' interface.
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0111Dani sh home network and is comprised of two functions: a Remote CS Access Adaptation Function
20 (R-CAAF) 506 and a Remote User Agent (RUA) 504. Functionally, RUA 504 may be

comprised of the B2BUA functionality 414 described above, and combines a CS call

established between an ICE UE and the User Agent to set up a voice bearer as well as an

IMS CS Control Channel (ICCC) established between the RUA and the UE, either directly

or via the CAAF. It enables the completion of the call leg towards the ICE UE (i.e., the

25  access leg, also referred to as the “UE leg”); and presents the session through a Call Session
Control Function (CSCF) node, such as a Serving CSCY (S-CSCF) toward the other party,
e.g., the calling party, via the remote leg (also referred to as the “RUA leg”). Thus, it can be
seen that the UE leg and the RUA leg segments may be combined to form the B2BUA
functionality at RUA 504. In one implementation, RUA 504 may be realized as an IMS
30 Application Server (AS) element with an ISC interface to an S-CSCF 502. In this mode, it is
invoked as the very first SIP AS in the originating calls and the last one in terminating calls,
ie., closest to the access. This approach for physical realization of RUA 504 may be

referred to as the Application Server approach.
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1101Hungarian 1110Polish 11llllanguage unspecified Table 1B Coding G oup
Bits 7..4 Use of bits 3..0 0001 0000GSM 7 bit default al phabet; nessage

.preceded bwbangusgs i ndi cation.. The first 3 charact erferafséifcsgBsSsage are
a two-character representation of the | anguage encoded according to |SO
639, followed by a CR character. The CR character is then foll owed by 90

mesage starts. wit OUSBECRRI NP Aqaf BT P P phap ol aEADt &g on - The
repr esent at i 502 opbratingens|acfrgzyaQ8Cle nc BESEF ade trislinnde, thy RGO agi39s amByI8 UEs padded
to the oct et boundaruih ki WHRCRIUERIRE, 10 of Iakbel BReclie S shob
0] | - encoded nessage.
the RUA is perceived from the IMS point of view as an IMS user with bi-directional speech
5  capabilities. This approach for physical realization of RUA 504 may be referred to as the
IMS Adaptor approach.

Continuing to refer to FIG. 5, the CAAF is an adaptation function for the service
control signaling between a CS network and the IMS. The CAAF is operable to convey the
service control signaling information received from the ICS UE over CS domain access

10 signaling to the RUA and vice versa. The RUA uses the information received from the
CAATF for initiation and control of SIP sessions. In one implementation, the functionality of
a CAAF may be segregated between the ICS node 206 and the ICS UE device 202. In such
a scenario, R-CAAF 506 resides in conjunction with RUA 504 as part of the ICCF, whereas
a Local CAAF component 508 may be provided in the ICS UE device 202 for enabling an
15 ICCC with CS access signaling.

FIGS. 6A and 6B depict exemplary message flow diagrams for managing the
delivery of an MT call according to one or more embodiments of the present patent
disclosure. In particular, message flow diagram 600A shown in FIG. 6A exemplifies the use
of USSD transport for facilitating session terminations to a UE device, ¢.g., ICS UE 202.

20  Pursuant to receiving appropriate signaling messages with respect to an incoming MT call
610 from a calling party (not shown), an S-CSCF node 608 is operable to generate a SIP
INVITE method request or message 612 towards an ICCF instance at an IMS network node,
e.g., [CS-NF 206. In one embodiment, the ICCF instance may be bound to the target ICS
UE device 202 of the call, and is operable to store the SIP request/response header field

25 values or header field value fragments such as URI parameters received in the SIP INVITE
method request 612 such as but not limited to TO, FROM, CONTACT, PRIVACY
INDICATION, an identifier such as a Globally Routable User Agent Uniform Resource
Identifier (GRUU), a Request Uniform Resource Identifier (R-URD), SDP, etc. Against this
information, an IMRN such as, e.g., an E.164 number, is assigned (i.c., a mapping

30 relationship or correlation record may be established between the IMRN and the received
call information). In one embodiment, the IMRN may be dynamically allocated. In another
embodiment, the IMRN may be assigned from a range or set of numbers, e.g., sequentially.

Regardless of how an IMRN is generated and/or assigned, if the assigned IMRN is returned

i1



An M5 not supporting UCS2 coding will present the two character |anguage
identifier followed by inproperly interpreted user data.
0010..1111Reserved Table 1C Coding Goup Bits 7..4 Use of bits 3..0

.0010.. 000G&Beamas?§01Hebr ew .0010Arabic O00l11Russi an #hO@heRlosd3ss C
0101..1111 Reserved for other |anguages using the GSM 7 bit default
al phabet, with unspecified handling at the M5 0011 0000..1111 Reserved for

ot her | anguages .Usi ' 1 : ] s I.hi ed
handl i ng at RS ERR Bk SR dod lﬁ%‘ I@%ﬁ%ﬁ’%@%ﬁﬁ’&%&%@@%g’%ﬁl 01xX
Cener al Dat ato@ediica gheistediddufoingation and the corresponding remote call leg based on examining

the mapping relationship.

Responsive to the SIP INVITE method request message 612, the ICS-NF node 206

5 initiates an ICS Incoming Call Request using one or more USSD messages 614 that include
but not limited to the following: (i) an indication (e.g., a flag, etc.) to identify that USSD
messaging 614 is for an ICS application; (ii) an indication (e.g., a flag, efc.) to identify that
the message is for an MT call; (iii) A-Party Number or ID (e.g., SIP URI or Tel URI), if
allowed, or an indication that A-Party ID is withheld; (iv) B-Party Number or ID, e.g., SIP

10 URI or Tel URI; (v) GRUU; (vi) the Called Party’s ID so that the B-Party knows which
Public User ID it was called on, and se on, which may collectively be referred to as “call
information.” As illustrated in FIG. 6A, the USSD messaging 614 is directed to an HSS 604
that can identify a Mobile Switching Center (602) serving the ICS UE device 202. Although
not explicitly shown in this FIG., a timer may be started at the ICS-NF node 206 to monitor

15 the “staleness” or “timeliness” of the assigned IMRN that is sent out via USSD messaging
614. Accordingly, the timer is operable to keep track of the time elapsed between the
transmission of USSD messaging 614 and the IMRN’s reception at ICS-NF 206, The
elapsed time may be compared against a threshold for determining whether the received
IMRN is stale. Or, the timer may be programmed to time out after an expiration time, which

20 may be preconfigured. In one embodiment, an IMRN received after the expiration time may
be considered stale or invalid, and any MO call received at the ICS node 206 with that
IMRN may be rejected.

In response to receiving USSD messaging 614, HSS 604 generates one or more
USSD messages 616 towards MSC 602 (which in some cases may be Visited MSC or

25  VMSC) associated with the ICS UE device 202, In one embodiment, MSC 602 may
optionally page the ICS UE device 202. Regardless of such functionality, MSC 602 is
operable to locate the UE device and forward one or more USSD messages 618 containing
the various pieces of call information to the ICS UE device 202. In an optional arrangement,
message flow 600A may include optional USSD Acknowledge (ACK) messages 620 that

30  may be transmitted back to ICS-NF 206. Whether or not such ACK messaging is utilized,
the ICS UE device 202 includes functionality to originate an MO voice call in the CS
domain using the received IMRN according fo any known or heretofore unknown

procedures. Further, an application timer mechanism (not shown) may be initiated at the

12



Bits 5..0 indicate the following: Bit 5 if set to 0, indicates the text
i's unconpressed Bit 5, if set to 1, indicates the text is conpressed using
the conpression algorithmdefined in 3GPP TS 23.042 Bit 4, if set to O,

i.ndi cates thgboolidssel to O are reserved and have no nMesafRsadss AN NY
Bit 4, if set to 1, indicates that bits 1 to 0 have a nessage cl ass

nmeaning: Bit 1Bit OMessage Cass: 000 ass 0 01C ass 1 Default meaning:
N e e T, e )
char act er sebr Detthig tiths @ehiodasmdiviikeh thesimer Bipires3Be talliTivassactyde atetpted fOGESM 7
bit default c%ltgjf]] %En%er op f}nsaesb(ie.'fg., gamta%mul]ho('ﬁ%neg)l%%hé }mp]ementation, the ICS UE
device 202 is operable to generate the MO call in accordance with the procedures set forth in
5 3GPP TS 23.018 and 3GPP TS 23.008 documentation in order to establish an access leg via
the CS domain to ICS-NF 206, Accordingly, a call setup message 622 using the IMRN as
the destination number is generated by the ICS UE device 202 towards MSC 602. In one
implementation, the MO call is processed in the CS network domain according to CS
origination procedures set forth in 3GPP TS 23.206, Clause 6.2.2, However, the associated
10 CAMEL triggers may be deactivated due to the CAMEL deactivation trigger information
being provided in the Mobile Application Part (MAP) Insert Subscriber Data. In response to
the call setup message 622, MSC 602 generates an ISDN User Part (ISUP) Initial Address
Message (IAM) 624 towards a Media Gateway Controller Function (MGCF) 606 that is in
turn operable to transmit 2 SIP INVITE method request or message 626 towards the ICS
15 node 206. Those skilled in the art will recognize that there may be additional intermediary
network entities involved in mediating the message flow between MGCF 606 and the ICS
node 206, with additional/optional parameters. For instance, MGCF 606 may initiatc a SIP
INVITE method request towards an Interrogating CSCF (I-CSCF) in the home IMS network
associated with the ICS UE device 202, which I-CSCF may then route the SIP INVITE
20 method request to the ICS node 206 using one of the standard procedures set forth in 3GPP
TS 23.228 documentation. The SIP INVITE method request 626 may also contain a P-
Network-Access-Info Header field indicating that the SIP INVITE method request has been
generated from the CS domain. Moreover, the SIP INVITE method request contains an
indication that the bearer path is to be set over the CS domain. Further, although direct
25  routing to the ICS node 206 is illustrated in FIG. 6A, routing via an 8-CSCF may also be
implemented in certain embodiments. Additionally, where a Public Service Identity (PSI) is
utilized (e.g., one that matches the IMRN), the applicable ISC and Ma reference points are
supported by the ICS node 206,
Responsive to receiving the SIP INVITE method request 626, the IMRN-based timer
30  may be stopped and the ICS node 206 is operable to analyze the received IMRN for further
processing. Upon determining that the received IMRN is valid (i.., the IMRN is not timed
out based on a time-to-live or life time parameter), the ICS node 206 cross-references or

otherwise correlates the IMRN with the stored information so that it can identify the

13



11Reserved 1000 Reserved coding groups Table |E Coding Group Bits 7..4 Use
of bits 3..0 1001 Message with User Data Header (UDH) structure: Bit 1Bit
gl\/l(ea)sglge d assd:c 00Cl ass 0 01C ass 1 Default neaning: Me- specific. 10C ass
_ M sRes bdob/ssordassage: 11C.ass 3 Defaul t meani ng: BBrnkBRshdbs (see
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it 1Reserved 1010..1100 Reserved codi.n toups 1 fi for. | MS
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meani ng: ME-208PeBdrédfier, tht Qfeseind esthote call legs are bridged using the B2BUA functionality.

The IMRN may then be released for immediate use or returned to a quarantine pool for a

period of time after which it may be reused again at some suitable point. These processes
5  are exemplified in block 628. The ICS node 206 returns a SIP 200 (OK) response message
630 to S-CSCF 608, which is propagated eventually fo the calling party that initiated the MT
call. Likewise, a SIP 200 (OK) response message 632 is transmitted on the access leg
towards MGCF 606, which then generates an ISUP Address Completc Message (ACM) 634
towards the ICS UE device 202. It should be noted that the SIP 200 (OK) response
10 messages 630 and 632 may be generated in parallel or in any sequential order. Thereafter,
an end-to-end bearer path 636 for the transmission of media is established between the 1CS
UE device 202 and the calling party (not shown).
Referring now to FIG. 6B, message flow diagram 600B shown therein exemplifies
the use of SMS transport for facilitating session terminations to ICS UE 202. It will be
15 recognized that the message flow relative to the SMS transport is substantially similar to the
USSD message flow described in detail hereinabove. Accordingly, only certain highlights
are set forth below with respect to the message flow 600B. As before, S-CSCF node 608 is
operable to generate a SIP INVITE method request message 612 towards an ICCF instance -
at an IMS network node, e.g., ICS-NF 206, pursuant to receiving appropriate signaling
20  messages with respect to an incoming MT call 610 from a calling party (not shown),
wherein SIP request header field values or header field fragments such as URI parameters, |
e.g., values for TO, FROM, CONTACT, PRIVACY INDICATION, GRUU, R-URI, SDP,
etc., are transported. Against this information, an IMRN may be assigned (i.e., a mapping
relationship or correlation record may be established between the IMRN and the received
25 call information), which may be generated and managed in accordance with one or more
procedures set forth above. Further, similar to the USSD-based message flow in FIG. 6A,
the ICS-NF node 206 includes the functionality/logic operable to deduce the stored
information and the corresponding remote call leg based on examining the IRMN when it is
returned back.
30 Responsive to the SIP INVITE method request message 612, the ICS-NF node 206
initiates an ICS Incoming Call Request using one or more SMS messages 652 that include
the various pieces of call information as described previously. SMS messaging 652 is

directed to HSS 604 that can identify a Short Message Server Center (SMSC) 650 associated

14



11Reserved Bits 3 and 2 indicate the al phabet being used, as follows: Bit
3Bit 2Al phabet: OOReserved 018 bit data 10Reserved 11Reserved WO
20081150750PCT/ US2008/ 064823 Tabl e 1F Coding Goup Bits 7..4 Use of bits

3.:0 1110 Bed rawedsolrso t he WAP Forum 1111 Data coding / meSaagesharsy i ng Bit
3 is reserved, set to 0. Bit 2Message coding: OGSM 7 bit default al phabet
18 bit data Bit 1Bit OMessage O ass: O0ONo nessage class. 01C ass 1 user

defined. 10“c?:ljtha fCQS S'Elﬁgfr A(gjaen]:l,i arﬁgrg)priate timer mechanisms may be implemented at the ICS
node 206 to monitor and determine if an assigned IMRN is valid or not upon its return. HSS

604 is operable to propagate the SMS messages 654 to SMSC 650 which then provides

suitable SMS messaging 656 along with the call information contained therein to ICS UE

5 202. Those skilled in the art will recognize that when SMS is used to announce incoming

calls to 2 UE device, a separate mailbox may be necessary which must not become full since

a full SMS mailbox can prevent signaling of calls using SMS. In one embodiment, optional

SMS Acknowledgement (ACK) messaging 658 may be propagated from ICS UE 202

towards the ICS node 206. Thereafter, the ICS UE device 202 may initiate an MO voice call

10 in the CS domain using the reccived IMRN according to the methodologies set forth
previously, with applicable modifications, if any. Accordingly, appropriate call setup
messaging 622 using the IMRN as thf; destination number is generated by the ICS UE device
202 towards MSC 602 serving the ICS UE device 202, Although there may be other
network elements in addition to the elements shown, the messaging flow thereafter remains

15  basically the same as that of the USSD-based flow shown in FIG. 6A, mutatis mutandis, in
order to effectuate the bearer path 636 between ICE UE 200 and the calling party.

Those skilled in the art will recognize that the foregoing signaling flow scenarios
may be implemented regardless of whether the ICS UE device 202 is attached to an MSC
node that is enhanced for ICS or not. In either implementation, the incoming session may be

20  delivered over the I? reference point and the media bearer path is established via the CS
network., Furthermore, although the USSD and SMS messages are particularly exemplified
for purposes of providing an alternative signaling mechanism, supplementary messages such
as additional CS domain-based Facility messages may also be utilized for purposes of the
present patent disclosure.

25 FIGS. 7A and 7B depict exemplary flowcharts associated with one or more
embodiments of the present patent disclosure in accordance with one or more parts of the
message flow diagrams described above. Reference numeral 700A in FIG. 7A refers to a
scheme of operations that take place at the network side in one embodiment. A signaling
message pursuant to an MT call is received at a CSCF node, wherein the MT call generated

30 by a calling party towards an ICS UE device that is CS-attached (block 702). A SIP request
message (e.g., a SIP INVITE method request) is generated towards an ICCF embodied in an
ICS node (block 704) which anchors the MT call and assigns an IMRN against the call
information received via the SIP request (block 706). One or more alternative signaling

15



11Cl ass 3 default neaning: TB specific (see 3GPP TS 27.005) The forego' ng
codi ngs may al so be used for USSD and Man- Machine Interface 5 (MM)/display
purposes. In an exenplary inplenentation, specific coding values applicable
t-0- USSD f orwbhlbushers$d i gi nat ed USSD nessages and Mbbi | e-pgernd06loes23)SSD -
nmessages may be provided in accordance with 3GPP TS 24. 090 docunent ati on.
In such an inpl errent ati on, USSD nessages using the default al phabet may be
coded with the GS ' of the
docunent at i o ie ee%‘ Pe ﬁe@g%%géﬁg%%aﬁﬂ d(e)%‘k’%g éiC?:S%Ealito 1 %[%%er
characters, thy altayatof sanalmganqzsb@es Aspiperchl| te conBinCEe @siened IMRNoandcast (| CCP)
cont ent s. ey 1 Yl el Rl R1oBld RSB B Tk ABSEAGE

suc nmes

appl i cation sages, possibly with appropriate
encodi ng andAppepietsdisiesamdydre infiftpctto WTW#%CWW%@?WW@Wﬁng nt,

the user- k’se*fh { 6}53%9153 &@a%&%%mm Shpoh edebibiRg telakombd VMR badkiRRg at i ve
ar

part of a sta 15 Layer-3 (L3) nessage and & ise a varjable
nunber of m%ﬂ%@éﬁ“@l TEFRRAE &0 grocedpfroinifiated | eécsnﬁﬁd’e‘lf"’e BiepteRlise nt
formats, e.Qan acd@teYibt& 710)Vihe 3OSndiRGs dRRBLNo Mﬁlﬁ@méﬁcéi):ejmmtosenéﬁ@rretl mes

al so referredto as peVrlaIe or pe-Len Va le for
respect i vel yifs validigy; an %%fd’all‘ﬂé"% %t%&@s%%ﬂafstfrfﬁgm? FegesHon ﬁ%" % and 4,

may be provi gegiig m@arwwcmh(b&fa?mﬂjsm&eﬁw ﬂd&wmﬂaémmmegé/ﬂré hin the

| CCP contents, the I occur an ar ar. nIy be
i ncl uded '®ncBideghiEras t‘b"af\éﬁgsl?‘lia”r‘?ﬁ 't°' FEE ghlg%ﬁﬂxﬁlg}ggé@ %’ms
depi cts an examghpady (bs)uzmigure 1000 for transportl ng 1 CS protocol

i nformation accord to on re ral i.t 1000 1
23 VIO 2008/ 1507 SEEEF &gﬁ@)’é‘g‘%&&ﬁh& fﬁ?ﬁ%" g‘%dg‘m%lrt'éh\?us %cf"

exenpl ary enbyeehitioert the eawhrklside regasiieas/of vﬂnthcﬂhqaﬁln@sndltsn@frﬂme@s@ﬁ andd@@t‘ s

e.g., two octet.s, although I ther
the data st rﬁﬁlfﬁaée T%%%nﬁgégﬁgeygﬁg%% é%'!‘]’tgg ??)ag%c’%%n’rf@%géﬁe@aﬁguf Jr;Tber of
USSDY SVB IsresaagﬁScaﬂhatrecmyd, beérerontbatmesmge danbe otSHR INVEE methedbaauiskds 51 n

certain e”bog'esé‘%”& %bo %@(ﬂ)&‘iﬁ?tﬁ%g g@ natg}{é tIM? 1‘%@(@?‘%@'\@ operable to

request s/ nessages in & Si depicts an exenpl ary
dat a st ruct udeterthin@Ohsdt dire Mffawﬁp@rtq bfngeiu’sml tol 4t 2F ideiesr ovet RSP daesin d to one

enbodi ment . ﬁfo@:!nwoﬁlrécte%e@%ﬁ gi%u Sgg?ﬂ%%és&a@@?s stdelldl St assBeifted wid Bt MG 2, o TRY be

provi ded with respect he total nunber of UD s nay be
preconf i guremapmlggelaﬁmlgp Unbpak. 752} The BN cas by dygamicgy eenctatqdsoswlecttd jn t he

WD, the ,pD 45 8$0d o?‘ﬂ{ﬁﬁﬁ‘&é"of U‘ﬁer%sglriﬁ'ovﬂiotnﬁd (oneeor,ma@am{aﬁw sigdelifieash se, the
UDI uses consecutive four bits an octet he rerral ni ng thrﬁe or

seven bits amessegseGeod ISR & SM%“%W S EFngat ed@"ﬁe UE geyife. pigreipgb feast
significant bietor@VER mf:dsﬁg%g incli@ds (RN @nd ihBdicatios et the ASutestelhd ivvil d be

encoded with one octet [Ox8A].. Th
oS, OE bt TPl 15, ALder X MEN R AVt RS FCGEed
device pursuant to an MO call terminating at the IMS network node, wherein the IMRN is
25 used as a destination number (block 756). Upon verifying that the IMRN is valid, the

service fogic at the network node is operable to initiate an access leg with the UE device and

bridge the access leg with a remote leg associated with the calling party for establishing an
end-to-end path for the MT call between the calling party and the UE device (block 758).

FIG. 8 refers to a scheme of operations 800 that take place at an ICS-capable UE

30  device. Upon receiving onc or more AS messages (i.e., USSD or SMS messages) at the CS-

attached ICS UE device (block 802), a determination is made if the received alternative

signaling messages relate to an ICS application (block 804). If so, another determination

may be made as to whether the ICS application relates to the delivery of an MT call
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| ED encoding MI call setup Ox01 No N.A. Tel URI 0x02 No See Tabl es 3A-3D

Bel ow SI P(S) URl

0x03 Yes See 3GPP TS 23.042 A party withheld 0x04 No N. A

100 (Trying) N.A. N. A N A hoc response 0x05 Yes See 3GPP TS 23.042 180
(Ri-ngi ng) Nyd\zooBlisdzsoN. A. 181 (Cal-l |Is Being Forwarded) pgdrfus2ddsfessy A
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appropriate timer mechanisms are operable to determine validity of the IMRN, enforce a
quarantine procedure, ete.

From the perspective of the device side, the functionality of an ICS-capable UE
device includes appropriate logic to determine if a received USSD or SMS message or
messages is/are with respect to an ICS application. In one embodiment, such determination
may be effectuated by analyzing the contents of the received message to determine if there is
a flag or other indicator associated therewith. Likewise, additional flags or other indicators
may be employed to indicatc that the received messaging is for an MT call. After
effectuating an MO call based on suitable CS origination procedures, the UE device may
receive an alerting message. The UE device may include service logic that facilitates, upon
receipt of the alerting message, displaying of the A-Party identity if it has been received and
the B-Party address that was used to address the UE device with respect to the MT call.

FIG. 9A-9C depict exemplary reference point architectures associated with an IMS
environment for purposes of the present patent disclosure. Reference numeral 900A. in FIG.
9A refers to an implementation where an Application Server approach is represented. The
ICCF/ICS node 206 is realized as an IMS Application Server with an IMS Session Control
(ISC) interface to the 8-CSCF for both 11-cs and 11-ps. An A/lu reference point interface is
provided between ICS UE device 202 and VMSC 602, which in turn uses an ISUP interface
with MGCF 606. An Mj reference point interface is provided between MGCF 606 and
CSCF 608, which interfaces with HSS 604 via a Cx reference point interface. The ICS node
206 also interfaces with HSS 604 via an Sh reference point interface and with another
Application Server such as AS 114-N via a Ut reference point interface. An Ma reference
point interface is also disposed between CSCF 608 and the ICS node 206. A Gm reference
point interface is provided between ICS UE device 202 and CSCF 608, Further, the CAAF
of the ICS node 206 presents a MAP/gsmSCF-HLR interface towards HSS 604 for
effeciuating appropriate alternative signaling.

FIG. 9B depicts an IMS adaptor model 900B wherein the ICCF/ICS node 206 is
provided with an Mw reference point towards CSCF 608 and the ISC for I1-cs only. The
reference point architecture 900C depicted in FIG. 9C is representative of an IMS adaptor
approach for both I1-cs and I1-ps.

Upon receipt of the USSD or SMS messages, the ICS UE device is operable to apply
special call processing that may include decoding the contents of the received messages and

setting up a call towards the decoded IMRN as the destination number. In one exemplary
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182 (Queued) 0x06 Yes See 3GPP TS 23.042 183 (Session Progress) 0x07 Yes
See 3GPP TS 23.042 2xx response 0x08 Yes See 3GPP TS 23.042 200 (OK) 0x09
No N. A 202 (Accepted) OxCa No N.A. 3)oc response OxOb No N.A. Table 2B

TEl. Val ue LHhogassant TED encoding 300 (Ml tiple Choi gREjusa¥iglacshiss

implementation, such a call setup may proceed only after receiving consent from the user
operating the ICS UE device. The requirement of the necessary special call processing may
be signaled by a suitable code point provided in the coding of the USSD or SMS messages
from the ICS network node towards the UE device. In one implementation, any reserved
5 codings may be assumed by the receiving entity to be the GSM 7-bit default alphabet (the
same as code point [00001111]). The octet may be used according to a coding group that is
indicated in bits [7:4]. The following Tables 1A through 1F illustrate an exemplary coding

scheme:
10 Table 1A
Coding Group
Bits Use of bits 3..0
7.4
0000 Language using the GSM 7 bit default alphabet
Bits 3..0 indicate the language:
0000  German
0001  English
0010 Italian
0011  French
0100  Spanish
0101  Dutch
0110  Swedish
0111 Danish
1000  Portugunese
1001  Finnish
1010 Norwegian
1011 Greek
1100  Turkish

1101  Hungarian
1110 Polish
1111 Language unspecified

19



N. A 301 (Moved Permanently) OxGd No N. A 302 (Moved Tenporarily)
N. A. 305 (Use Proxy) N.A. NA N A 380 (Alternative Service) OxO
4xx response Ox10 Yes See 3GPP TS 23. 042 400 (Bad Request) Oxl |

401 (Unaut RghhggdderyA N-A. N A 402 (Paynent Required)pdhfzodobsdN A

Table 1B

Ox
No
No

Coding Group
Bits Use of bits 3..0
7.4
0001 0000 GSM 7 bit default alphabet; message preceded by language
indication.
The first 3 characters of the message are a two-character
representation of the language encoded according to
ISO 639, followed by a CR character, The CR character is
then followed by 90 characters of text.
0001  UCS2; message preceded by language indication
The message starts with a two GSM 7-bit default alphabet
character representation of the language encoded according
to ISO 639. This is padded to the octet boundary with two
- bits set to 0 and then followed by 40 characters of UCS2-
encoded message.
An MS not supporting UCS2 coding will present the two
character language identifier followed by improperly
interpreted user data.
0010..1111  Reserved
Table 1C
§
Coding Group
Bits Use of bits 3..0
7.4
0010.. 0000 Czech
0001 Hebrew
0010 Arabic
0011 Russian
0100 Icelandic
0101..1111 Reserved for other languages using the GSM 7 bit
default alphabet, with unspecified handling at the MS
0011 0000..1111 Reserved for other languages using the GSM 7 bit
default alphabet, with unspecified handling at the MS

20
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403 (Forbidden) N.A. N. A N A 404 (Not Found) NNA. N.A N A 405 (Method
Not Al l owed) 0x12 Yes See 3GPP TS 23.042 406 (Not Acceptable) N.A N A
N.A. Table 2C W Value | EDL present |IED encodi ng 407 (Proxy Authentication

Requi red) Néo20dsAso7d A. 408 (Request Timeout) N A N ApdMusadobedssne) N A
N. A

Table 1D

Coding Group

Bits Use of bits 3..0

7.4

0lxx QGeneral Data Coding indication
Bits 5..0 indicate the following:
Bit 5, if set to 0, indicates the text is uncompressed
Bit 5, if set to I, indicates the text is compressed using the
compression algorithm defined in 3GPP TS 23.042
Bit 4, if set to 0, indicates that bits 1 to 0 are reserved and have no
message class meaning
Bit 4, if set to I, indicates that bits 1 10 0 have a message class
meaning:
Bit1 Bit0 Message Class:
0 0 Class 0
0 1 Class | Default meaning: ME-
specific.
1 0 Class 2 {U)SIM specific
message.
1 1 Class 3 Default meaning: TE-
specific (see 3GPP TS 27.005)
Bits 3 and 2 indicate the character set being used, as follows:
Bit3 Bit2 Character set:
0 0 GSM 7 bit default alphabet
0 1 8 bit data
1 0 UCS2 (16 bir)
1 1 Reserved

1000 Reserved coding groups
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N. A. 412 (Conditional Request Failed) N.A N A N A 413 (Request Entity
Too Large) Ox13 No N. A 414 (Request-URI Too Large) 0x14 No N A 415
(Unsupported Media Type) NA. N.A N A 416 (Unsupported URI Schene) 0x15 No
- N.-A. 420 ( Bao 2808180750 on) Ox! 6 .No- N. A. 421 (Extensi on Reciuseshocisd?7 No NA
422 (Session Interval Too Small) Ox18 No N. A

Table 1E
Coding Group
Bits Use of bits 3..0
7.4
1001 Message with User Data Header (UDH) structure:
Bit1 Bit0 Message Class;
0 0 Class 0
0 1 Class 1 Default meaning: ME-
specific.
1 0 Class 2 (U)SIM specific
message.
1 1 Class 3 Defanlt meaning: TE-
specific (see 3GPP TS 27.005)
Bits 3 and 2 indicate the alphabet being used, as follows:
Bit3 Bit2 Alphabet:
0 0 GSM 7 bit defauit alphabet
0 1 8 bit data
1 0 USC2 (16 bit)
1 1 Reserved
1010..1100 Reserved coding groups
1101 Defined for IMS Ceniralized Services
Bit{ Bit0 Message Class:
0 0 Reserved
0 1 Ciass 1 Default meaning: ME-
specific.
1 0 Reserved
i . Reserved
Bits 3 and 2 indicate the alphabet being used, as follows:
Bit3 Bit2 Alphabet:
0 0 Reserved
0 1 8 bit data
1 0 Reserved
1 1 Reserved

22



423 (I nterval

Too Brief) O0x19 No N.A. Table 2D TEl Value | EDL present

| ED

encodi ng 424 (Bad Location Information) N. A NA NA 429 (Provide Referrer

Identity) NA. N.A NA 430 (Flow Failed) NNA N A N A 433 (Anonymty

Di-sal | owedwé&xeodnnsd7dWo NA. - 480 (Temporarily Unavail abl e)pc@idsBoockidshizA 481
(Call/Transaction Does Not Exist) Oxlc No

10

15

20

Table 1F
Coding Group
Bits Use of bits 3..0
7.4
1110 Defined by the WAP Forum
111 Data coding / message handling

Bit 3 is reserved, set to 0.

Bit2 Message coding:
0 GSM 7 bit default alphabet
1 8 bit data
Bitl Bit0Q Message Class:
0 0 No message class.
0 1 Class 1 user defined.
1 0 Class 2 user defined.
1 1 Class 3

default meaning: TE specific

(see 3GPP TS 27.005)

The foregoing codings may also be used for USSD and Man-Machine Interface
(MMI)/display purposes. In an exemplary implementation, specific coding values
applicable to USSD for Mobile-Originated USSD messages and Mobile-Terminated USSD
messages may be provided in accordance with 3GPP TS 24.090 documentation. In such an
implementation, USSD messages using the defanit alphabet may be coded with the GSM 7-
bit default alphabet provided in Clause 6.2.1 of the documentation, wherein the messages
may then include up to 182 user characters, by way of an example.

Applicable IMS CS Control Protocol (ICCP) contents may be included in a suitable
alternative signaling message application such as USSD or SMS messages, possibly with
appropriate encoding and compression for efficient dafa fransfer. In one embodiment, the
user-user protocol contents may be structured like the non-imperative part of a standard
Layer-3 (I.3) message and may comprise a variable number of information elements (IEs) of
type 1, 2, 3, and 4. Different formats, e.g., Tag-Value (TV) and Tag-Length-Value (TLV)
formats (sometimes also referred to as Type-Variable or Type-Length-Variable formats,
respectively), etc., and the categories of IEs, e.g., types I, 2, 3, and 4, may be provided in
accordance with 3GPP TS 24.007 documentation. Within the ICCP contents, the IEs may
occur in an arbitrary order, and may only be included once, wherein each IE may comprise
one or more octets. FIG. 10 depicts an exemplary structure 1000 for transporting ICS

protocol information according to one embodiment, wherein a plurality of IEs 1000-1
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N. A. 482 (Loop Detected) NA. N. A N A 483 (Too Many Hops) NA. N A NA
484 (Address Inconplete) NNA N A N A 485 (Anbiguous) N.A NA N A 486
(Busy Here) Ox | d No NA. Table 2E I EI Value | EDL present LED encodi ng 487

(Request Tyghmahifese N- A N. A NA 488 (Not Acceptabl e pegrRhooRlodszs

through 1000-K are provided. In the exemplary embodiment, each IE is shown to comprise
a number of octets, e.g., two octets, although other arrangements are also possible. Further,
the data structure 1000 may be designed so as to accommodate any number of USSD/SMS
messages that may be concatenated or otherwise manipulated.

5 In cerfain embodiments, ICS requests can span multiple USSD/SMS
requests/messages in a single transaction. FIG. 11A depicts an exemplary data structure
1100 for transporting user data information according to one embodiment. A plurality of
User Data Items (UDIs), e.g., UDI 1102, may be provided with respect to the user data. The
total number of UDIs may be preconfigured, e.g., 128 UDIs. If the most significant bit is set

10 in the UDI, the UDI uses a consecutive eight bits (i.e., an octet). Otherwise, the UDI uses
consecutive four bits (half an octet). The remaining three or seven bits are encoded in a big-
endian order, e.g., with the most significant bit (MSB) first. For example, the integer value
0x0A would be encoded with one octet [0x8A]. The integer value 0x06 would be encoded
in four consecutive bits: [0x06]. Each UDI may comprise a number of unique Information

15  Element Identifiers (IEIs) 1104-a through 1104-n. For example, UDI 1102 may include up
to 256 TEIs. Depending on the IEL an Information Element Data Length (IEDL) and/or an
Information Element Data (IED) may be provided for each IEI. As exemplified in FIG.
11A, IEIa 1104-a includes TEDLa 1106-a that indicates the length of the actual user data in
octets, e.g., IEDa 1108-a. Likewise, IEIn 1104-n is exemplified with [DELn 1106-n with

20 respect to IEDn 1108-n. The data type of the IEDL variable can be an 8-bit, unsigned
integer (u int8) or a 32-bit unsigned integer, encoded in multi-byte integer format
(mb_u_int32). A multi-byte integer may comprise a series of octets where the most
significant bit is the continuation flag and the remaining seven bifs are a scalar value. The
continuation flag is operable to indicate that an octet is not the end of the multi-byte

25 sequence. A single integer value may be encoded into a sequence of N octets. The first N-1
octets have a continuation flag that may be set to a particular binary value, e.g., binary 1.
Likewise, the final octet in the series may be provided with a continuation flag that has a
binary value of 0. The remaining seven bits in each octet may be encoded in a big-endian
order, i.e., with the MSB first. The octets may also be arranged in a big-endian order, ¢.g.,

30  the most significant seven bits are transmitted first. In the situation where the initial octet
has fewer than seven bits of value, all unused bits may be set to zero. By way of example,
the integer value 0xA0 may be encoded with the two-byte sequence [0x81]:{0x20]. The
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N.A. N A 489 (Bad Event) Ox 1 f No NA. 491 (Request Pending) N.A. NA. NA
493 (Undeci pherable) OxIf No N A 494 (Security Agreenent Required) N. A
N. A N A 5xx response 0x20 Yes See 3GPP TS 23.042 500 (Internal Server

E;{g\r,\gy;\t vablzﬁsggé—;ﬁ 501 (Not Inplenented) N. A N A NAvRigobssd

integer value 0x60 may be encoded with the one-byte sequence [0x60]. The type of the IED
may be indicated by the corresponding IEL

FIG. 11B depicts an embodiment of a message generation scheme 1150 that includes

generating the data structures of FIG. 11A for transporting user data information, for

5  example, between a UE device and an IMS-centric network node over a CS network, with

respect to IMS message signaling. As set forth in this patent application, the IMS message

signaling may pertain to delivering an MT call, although other IMS services may also use

the message generation scheme. Accordingly, the scheme 1150 may be embodied as a

method, system or a computer-accessible medium operable with respect to the user data

10 information at a UE device or the network node. Furthermore, the UE device and the
network node may be considered as a pair of entities, e.g., a first entity and a second entity,
or vice versa, for purposes of generating and transmitting the messages from one entity to
the other. In general, a number of UDIs may be configured or pre-configured at a first entity
based on the amount of the user data information, wherein each UDI is operable to contain a

15  plurality of IEIs (block 1152). For a select IEL, an IEDL structure is provided that is
operable to indicate a length of data associated with the select IEl, wherein the data
comprises at least a portion of the user data information (block 1154). As alluded to
previously, depending on the IEI type, there may be some IEls for which an IEDL is not
necessary. One or more alternative signaling (AS) messages are generated for transmission

20 1o the other entity, i.c., the second entity, which could be the UE device or the network node,
wherein the AS messages include one or more of the UDIs {block 1156). In relation to the
ICS-NF node of 206 illustrated in FIG. 4, the foregoing scheme may be embodied or
otherwise executed based on functionalities such as processor 402, ICS message application
418, message encode/decode block 408, dictionary 412, storage 420, among others.

25 A list of defined IEIs in the context of managing an MT-call, i.e., response and
request encoding codes, may be provided as set forth in Tables 2A through 2K below,
wherein a tabular structure can be thought of as being further separated in request/response
IEIs and associated IEIs. ‘
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N. A. 503 (Service Unavailable) N.A NA N A 504 (Server Tinme-out) N A
N.A. N A 505 (Version not supported) NNA N A NA Table 2F JET Val ue
| EDL present |ED encoding 513 (Message Too Large) 0x21 No NA. 580

(Precondi t ivpp 2608ibotgee) N. A N. A - N A 6xx response 0x20pc PTS
23.042 600 (Busy Everywhere) oss26RedRE>

Table 2A
1IEI Value | JEDL present IED encoding
MT call setup 0x01 | No N.A.
Tel URL 0x02 | No See Tables 3A-3D Below
SIP(S) URI 0x03 { Yes See 3GPP TS 23.042
A party withheld 0x04 {No N.A,
100 (Trying) N.A. | NA. N.A.
1xx response 0x05 | Yes See 3GPP TS 23.042
180 (Ringing) N.A. |[NA. N.A.
181 (CallIs Being | N.A. | N.A. N.A.
Forwarded)
182 {Queued) 0x06 | Yes See 3GPP TS 23.042
183 (Session 0x07 | Yes See 3GPP TS 23.042
Propress)
2XX response Ox08 | Yes See 3GPP TS 23.042
200 (OK) 0x09 | No N.A.
202 (Accepted) OxCa |No N.A.
3xx response 0x0b | No N.A.
Table 2B
5
IEI Value | IEDL present IED encoding
300 (Multiple 0x0c | No N.A.
Choices)
301 (Moved 0x0d | No N.A.
Permanently)
302 (Moved Ox0e |No N.A.
Temporarily)
305 (Use Proxy) N.A. [ NA. N.A.
380 (Alternative 0x0f | No N.A.
Service)
4xx response 0x10 | Yes See 3GPP TS 23.042
400 (Bad Request) | Oxl1 | No N.A.
401 (Unauthorized) | N.A. | N.A. N.A.
402 (Payment N.A, | NA. N.A.
Required)
403 (Forbidden) N.A. |NA. N.A.
404 (Not Found) N.A. | N.A. N.A.
405 (Method Not 0x12 | Yes See 3GPP TS 23.042
Allowed)
406 (Not N.A. | NA. N.A.
Acceptable)
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0x21 No N. A. 603 (Decline) 0x22 No N. A 604 (Does Not Exist Anywhere) N. A
N.A. N. A 606 (Not Acceptable) NNA N A N A Accept NA NA NA
Accept-Contact N.A. N.A N A Accept-Encoding NNA. N A N A

ACCEpt - Lanmgﬁs@sﬂ% Yes See 3GPP TS 23.042 Alert-Info M%2008/964823

Table 2C
1EI Value | TEDL present TED encoding
407 (Proxy NA. | NA. N.A.
Authentication
Required)
408 (Request Timeout) [ N.A. | N.A. N.A.
410 (Gone) N.A. | N.A. N.A.
412 (Conditional NA. | NA. N.A.
Request Failed)
413 (Request Entity 0x13 | No N.A.
Too Large)
414 (Request-URI Too | 0x14 | No N.A.
Large)
415 (Unsupported N.A. | NA. N.A.
Media Type)
416 (Unsupported URI | 0x15 | No N.A.
Scheme)
420 (Bad Extension) 0x16 | No N.A.
421 (Extension 0x17 | No N.A,
Required)
422 (Session Interval | 0x18 | No N.A.
Too Small)
423 (Interval Too 0x19 | No N.A.
Brief)

Table 2D

5

TEI Value | IEDL present TED encoding
424 (Bad Location NA. |NA N.A.
Information)
429 (Provide Referrer | N.A. | N.A. N.A.
Identity)
430 (Flow Failed) N.A. | NA. N.A.
433 (Anonymity O0xla |No N.A.
Disallowed)
480 (Temporarily 0x1b | No N.A.
Unavailable)
481 (Call/Transaction | Oxle |No N.A.
Does Not Exist)
482 (Loop Detected) | N.A. [ N.A. N.A.
483 (Too Many Hops) | N.A. [ NLA. N.A.
484 (Address N.A. |NA. N.A.
Incomplete)
485 (Ambiguous) N.A. | N.A. N.A.
486 (Busy Here) 0xld I No N.A.

27



Yes See 3GPP TS 23.042 Table 2G Value EEDL present TED encoding W
Al | ow Qx25. Yes See 3GPP TS 23.042 All ow Events 0x26 Yes See 3GPP TS 23. 042
Aut hori zation NA. NNA N A Call-ID 0x27 Yes See 3GPP TS 23.042 Call-Info

0x28.Yes Sewo3bdsHsobse 23. 042 Cont act PCT/US2008/064823
Table 2E
IEX Value | IEDL present TED encoding
487 (Request N.A | NA, N.A.
Terminated)
488 (Not Acceptable | N.A. | N.A. N.A.
Here)
489 (Bad Event) Ox1f | No N.A.
491 (Request Pending) | N.A. | N.A N.A.
493 (Undecipherable) | OxI1f | No N.A.
494 (Security N.A. [NA. N.A.
Agreement Required)
5XX response 0x20 | Yes See 3GPP TS 23.042
500 (Internal Server N.A NA N.A.
Error)
501 (Not N.A. [NA. N.A.
Implemented)
502 (Bad Gateway) N.A. I NA N.A.
503 (Service N.A. | NA N.A.
Unavailable)
504 (Server Time-out) { N.A. | NA, N.A,
505 (Version not N.A. | N.A. N.A.
supported)
Table 2F
5
IEX Value | JEDL present TED encoding
513 (Message Too 0x21 | No N.A.
Large)
580 (Precondition N.A. | NA N.A.
Failure)
6xx response 0x20 | Yes See 3GPP TS 23.042
600 (Busy 0x21 | No N.A.
Everywhere)
603 (Decline) 0x22 |No N.A.
604 (Does Not Exist N.A. | N.A. N.A.
Anywhere)
606 (Not Acceptable) | N.A. [ N.A, N.A.
Accept N.A. | NA. N.A.
Accept-Contact N.A. | N.A. N.A.
Accept-Encoding N.A. | N.A. N.A,
Accepi-Language 0x23 | Yes See 3GPP TS 23.042
Alert-Info 0x24 | Yes See 3GPP TS 23.042
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0x29 Yes See 3GPP TS 23.042 Content-Di sposition Ox2a Yes See 3GPP TS 23. 042
Cont ent - Encodi ng Ox2b Yes See 3GPP TS 23. 042 Content-Language Ox2c Yes See
3GPP TS 23.042 Content-Length NNA. N.A N A Content-Type Ox2d Yes See 3GPP
$S_b|23. 232 GH6duosgseYes See 3CGPP TS 23. 042 Date Ox2f YqiraRBordfbamaslS 23. 042
abl e

Table 2G
1EI Value | IEDL present IED encoding
Allow 025 | Yes See 3GPP TS 23.042
Allow-Events 0x26 | Yes See 3GPP TS 23.042
Authorization N.A. | NA, N.A.
Call-ID 0%27 | Yes See 3GPP TS 23.042
Call-Info 0x28 | Yes See 3GPP TS 23.042
Contact 0x29 | Yes See 3GPP TS 23.042
Content-Disposition 0x2a | Yes See 3GPP TS 23.042
Content-Encoding 0x2b | Yes See 3GPP TS 23.042
Content-Lanpguage O0x2¢ | Yes See 3GPP TS 23.042
Content-Lenpth N.A. [N.A. N.A.
Content-Type 0x2d | Yes See 3GPP TS 23.042
Cseq Ox2¢ | Yes See 3GPP TS 23.042
Date 0x2f | Yes See 3GPP TS 23.042
Table 2H
5
1E1 Value | IEDL present TED encoding
Expires 0x30 | Yes See 3GPP TS 23.042
From 0x31 | Yes See 3GPP TS 23.042
Geolocation 0x32 | Yes See 3GPP TS 23.042
History-Info 0x33 | Yes See 3GPP TS 23,042
In-Reply-To 0x34 | Yes See 3GPP TS 23.042
Join 0x35 | Yes See 3GPP TS 23.042
Max-Forwards NA. [ NA. N.A.
MIME-Version N.A. [ NA. N.A.
Min-SE N.A. | NA. N.A.
Organization 0x36 | Yes See 3GPP TS 23.042
P-Access-Network- N.A, | N.A. N.A.
Info
P-Asserted-Identity N.A, | N.A. N.A,
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W Val ue | EDL present |ED encodi ng Expires 0x30 Yes See 3GPP TS 23.042 From
0x31 Yes See 3GPP TS 23.042 Ceol ocation 0x32 Yes See 3GPP TS 23. 042
Hi story-1nfo Ox33 Yes See 3GPP TS 23.042 I n-Reply-To 0x34 Yes See 3GPP IS
ﬁ/IBi\/EA'\Z/ Joi Ry@¥odrisiese See 3GPP TS 23. 042 Max- Forwards NpdwrafNaddsobiss

- Ver si on

Table 21
104 Value | IEDL present IED encoding
P-Called-Party-ID N.A. [ NA, N.A.
P-Charging-Function- | N.A. | N.A. N.A.
Addresses
P-Charging-Vector N.A. | N.A. N.A.
P-Media-Authorization | N.A, | NLAL N.A.
P-Preferred-Identity N.A. [ N.A. N.A.
P-Profile-Key N.A. | NA. N.A.
P-User-Database N.A. |[N.A. N.A.
P-Visited-Network-ID | N.A. | N.A. N.A.
Priority 0x37 | Yes See 3GPP TS 23.042
Privacy 0x38 | Yes See 3GPP TS 23.042
Proxy-Authorization | N.A. | N.A. N.A.
Proxy-Require N.A, |N.A N.A.
Reason 0x39 | Yes See 3GPP TS 23.042
Record-Rowde N.A. | N.A. N.A.
Referred-By 0x40 | Yes See 3GPP TS 23.042
Table 2]
5
1EI Value | JEDL present IED encoding
Reject-Contact 0x41 | Yes See 3GPP TS 23.042
Replaces 0x42 | Yes See 3GPP TS 23.042
Reply-To 0x43 | Yes See 3GPP TS 23.042
Request-Disposition N.A. | N.A. N.A.
Require N.A. | N.A N.A.
Route N.A. | N.A. N.A.
Security-Client N.A, | N.A N.A.
Security-Verify N.A. |NA. N.A.
Session-Expires N.A. [NA. N.A.
Subject Gx44 | Yes See 3GPP TS 23.042
Supported 0x45 | Yes See 3GPP TS 23.042
Timestamp 0x46 | Yes See 3GPP TS 23.042
To 0x47 | Yes See 3GPP TS 23.042
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NNA NA NA MnSE NA NA NA Oganization 0x36 Yes See 3GPP TS
23.042 P-Access-Network- Info N.A NA NA P-Asserted-ldentity N.A N A
NA. Table 21 W Value | EDL present |ED encoding P-Called-Party-1D NA. N A

N. A. P- Chargh ifgs/Eendat | on- Addresses NNA. N.A N A PCT/US2008/064823
Table 2K

IE] Value | IEDL present IED encoding
User-Agent N.A. | NA N.A.
Yia N.A. | N.A. N.A.
Server 0x48 | Yes See 3GPP TS 23.042
Warning N.A. | NA. N.A.
Rseq 0x49 [ no mb u ini32
Authentication-Info N.A. | N.A. N.A.
Error-Info Oxda | Yes See 3GPP TS 23.042
Proxy-Authenticate N.A. | NA. N.A.
WWW-Authenticate NA. [ NA. N.A.
Retry-After Ox4b | Yes See 3GPP TS 23.042
Unsupported Oxd4c | Yes See 3GPP TS 23.042
Security-Server N.A. [ NA. N.A.
Reason-Phrase Oxdd | Yes See 3GPP TS 23.042

Those skilled in the art will recognize that some IE[s may be followed by other IEIs,

5 which can be either permissive or mandatory (e.g., IEI “182 (Queued)” may be followed by
IEl “Reason-Phrase™). Accordingly, as alluded to previously, an appropriate
encoder/decoder mechanism may be provided at the transmitter and recipient entities, which

can be either a serving ICS node or a served ICS UE device. In conjunction, a suitable
parser may also be provided at either or both entities. In one implementation, the

10  functionality of a parser involves sequentially reading the USSD/SMS payload as set forth

below:

=

Read a request/response IEL
1L Find its associated IEIs if there are more UDIs. If there are no more UDIs, the
15 parser may exit and any unexpected IEIs may be igrored. Applicable
procedures of 3GPP TS 24.229 documentation may be used in conjunction
with the Tables se forth above for possible headers encoded as associated
IEIs.
Il.  Upon reading another response/request LEL, the parser may operate iteratively

20 to proceed to Step (II) above.

By way of example, the coding of a Tel URI as an E.164 number may be provided in
a variety of implementations, as set forth in the Tables 3A through 3D below.
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P- Char gi ng- Vector NL.A. N. A N A P-Mdia-Authorization NNA. N. A N A
P-Preferred-ldentity NA NA NA P-Profile-Key NA N A N A
P- User - Dat abase NNA. N. A N A P-Visited-Network-1D NA. NNA NA Priority

0x37 Yes Sggo afekisofsa 23. 042 Privacy -0x38 Yes See 3GPP Tpprask6idRsas2s
Pr oxy- Aut hori zati on

Table 3A
8 7 6 5 4 3 2 1
E.164 Information Element — X Party ID octet 1
Length of called party BCD number contents octet 2
1 type of Numbering plan
ext number identification octet 2
Number digit 2 Number digit { octet 3%
Number digit 4 Number digit 3 octet 4%
efc.
5 Table 3B
Type of number (octet 3)
Bits
763
000 unknown
001 international number
019 national numbt@r
011 network specific number
% 8 ? edicated access, shott code
reserved
110 reserved )
111 reserved for extension
Table 3C

Numbering plan identification (octet 3)

Number plan (applies for type of number = 000,
001, 010 and 100)
Bits
4321
0000 unknown
0001 ISDN/telephony numbering plan
(Rec. E.164/E.163)
0011 data nunbering plan (Recommendation X.121)
0100 telex numbering plan (Recommendation F.69)
1 00 0 national numbering plan
1001 private numbering plan
1111 reserved for extension

All other values are reserved.

10
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N.A. NA. N A Proxy-Require NN.A. N. A N A Reason 0x39 Yes See 3GPP TS
23.042 Record-Route NNA. N A N A Referred-By 0x40 Yes See 3GPP TS 23. 042
Table 2J W Val ue | EDL present TED encodi ng Reject-Contact 0x41l Yes See
3CGPP TS 23.W43208eahaces 0x42 Yes See 3GPP TS 23. 042 PCT/US2008/064823

Table 3D
Number digits (octets 4, etc.)
Bits Number digit value
4321 or
8765
0000 0
0001 1
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 8
1001 9
1010 *
1011 #
1100 a
1101 b
1110 c
1111 used as an endmark in the case of an odd
number of number digits

By way of further example, the coding of a SIP URI and the payload (e.g., USSD or
5  SMS) may be provided as follows. In one embodiment, the SIP URI or the payload may be
compressed using one or more standard compression algorithms in accordance with 3GPP
TS 23.042 documentation. For optimal and efficient transmission and/or compression,
compatible dictionaries may be provided at the both ends, as alluded to previously. A
dictionary may be embodied as a list of key words or phrases of up to certain length (e.g.,
10 255 characters) that are known to both the coder and decoder. The input stream may be
matched against entries provided in the dictionary and matching characters in the stream
may be replaced with a reference to the dictionary entry. Operationally, such dictionaries
may be provisioned by a neiwork operator and may include matches for frequently occurring
strings (or strings that occur a certain number of times) such as, e.g., “sip:”, “sips:” and the

15 domain fragment of a URI, as well as other frequently occurring strings or string fragments.
FIG. 12 depicts a block diagram of an embodiment of a communications device
operable as an ICS UE device, e.g., UE 202, for purposes of the present patent disclosure. It
will be recognized by those skilled in the art upon reference hereto that although an
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Reply-To 0x43 Yes See 3GPP TS 23.042 Request-Disposition NA. N A N A
Require NNA. N A NA Route NA NA NA Security-Cient NA NA NA
Security-Verify NNA N A N A Session- Explres N.A. N.A N A Subject 0x44

- Yes See 3CRPo Idsdspréiyd2 Supported . . . PCT/US2008/064823

embodiment of UE 202 may comprise an arrangement similar fo one shown in FIG. 12, there

can be a number of variations and modifications, in hardware, software or firmware, with

respect to the various modules depicted. Accordingly, the arrangement of FIG. 12 should be

taken as illustrative rather than limiting with respect to the embodiments of the present

5 patent disclosure. A microprocessor 1202 providing for the overall control of an

embodiment of UE 202 is operably coupled to a communication subsystem 1204 that may

be capable of multi-mode communications (e.g., CS domain, IP domain such as IMS, et

cetera). The communication subsystem 1204 generally includes one or more receivers 1208

and one or more transmitters 1214 as well as associated components such as one or more

10 local oscillator (LO) modules 1210 and a processing module such as a digital signal

processor (DSP) 1212, As will be apparent to those skilled in the field of communications,

the particular desipn of the communication module 1204 may be dependent upon the

communications networks with which the mobile device is intended to operate (e.g., a

CDMA network, a GSM network, WLAN, et cetera). Regardless of the particular design,

15  however, signals reccived by antenna 1206 through appropriate access infrastructure 1205

(e.g., cellular base station towers, WLAN hot spots, etc.) are provided to receiver 1208,

which may perform such common receiver functions as signal amplification, frequency

down conversion, filtering, channel selection, analog-to-digital (A/D) conversion, and the

like. Similarly, signals to be transmitted are processed, including modulation and encoding,

20 for example, by DSP 1212, and provided to fransmitter 1214 for digital-to-analog (D/A)

conversior, frequency up conversion, filtering, amplification and transmission over the air-
radio interface via antenna 1216,

Microprocessor 1202 may also interface with further device subsystems such as

auxiliary input/output (I/0) 1218, serial port 1220, display 1222, keyboard/keypad 1224,

25  speaker 1226, microphone 1228, random access memory (RAM) 1230, a short-range

communications subsystem 1232, and any other device subsystems, e.g., timer mechanisms,

generally labeled as reference numeral 1233. To control access, an interface 1234 may also

be provided in communication with the microprocessor 1202 with respect to a removable

storage module (Universal/Subscriber Identity Module (U/SIM) or Removable User Identity

30 Module (RUIM)). In one implementation, U/SIM or RUIM interface 1234 may be operable

with a U/SIM or RUIM card having a number of key configurations 1244 and other

information 1246 such as R-URIs as well as identification and subscriber-related data.
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0x45 Yes See 3GPP TS 23.042 Tinestanp 0x46 Yes See 301WTS 23.042 To 0x47
Yes See 3GPP TS 23.042 WD 2008/ 150750PCT/ US2008/ 064823 Tabl e 2K TEL Val ue
11EDL present | ED encoding User-Agent NNA. N A NA ViaNA NA NA

- Server- Ox48vyeamsdaas03CGPP TS 23. 042 Varning N.A. N A PCT/US2008/064823 -

Operating system software and applicable service logic software may be embodied in
a persistent storage module (i.e., non-volatile storage) such as Flash memory 1235. In one
implementation, Flash memory 1235 may be segregated -into different areas, e.g., storage
area for computer programs 1236 (e.g., service processing logic), as well as data storage

5  regions such as device state 1237, address book 1239, other personal information manager

(PIM) data 1241, and other data storage arcas generally labeled as reference numeral 1243,

A transport stack 1245 may be provided to effectuate one or more appropriate radio-packet

transport protocols. In addition, an ICS service logic module 1248 is provided for

effectuating reception/generation of ICCP-based alternative signaling (i.c., USSD/SMS) as

10 well as mechanisms to effectuate MO call procedures based on received IMRNs from an
ICS network node, etc., as set forth hereinabove.

It should be appreciated that the various operations, components and processes set
forth in the present patent disclosure, operable either at the ICS UE device, the ICS network
node, or at other network locations, may be accomplished via a number of means, including

15  software (e.g., program code or sequence of instructions), firmware, hardware, or in any
combination, usually in association with a processing system. Where the processes are
embodied in software, such sofiware may comprise program instructions that form a
computer program product, instructions on computer-accessible media, uploadable service
application software, or software downloadable from a remote station, and the like. Further,

20  where the processes, data structures, or both, are stored in computer-accessible storage, such
storage may include semiconductor memory, internal and external computer storage media
and encompasses, but not limited to, nonvolatile media, volatile media, and transmission
media. Nonvolatile media may include CD-ROMSs, magnetic tapes, PROMs, Flash memory,
or optical media. Volatile media may include dynamic memory, caches, RAMSs, etc.

25  Transmission media may include carrier waves or other signal-bearing media. As used
herein, the phrase “computer-accessible medium” encompasses “‘computer-readable
medium” as well as “computer-executable medium.”

It is believed that the operation and construction of the embodiments of the present
patent application will be apparent from the Detailed Description set forth above. While the

30 exemplary embodiments shown and described may have been characterized as being
preferred, it should be readily understood that various changes and modifications could be
made therein without departing from the scope of the present disclosure as set forth in the

following claims.
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N. A, Rseq 0x49 no nmb u int32 Authentication-Info NA. NNA N A Error-Info
Oxd4a Yes See 3GPP TS 23.042 Proxy-Authenticate NNA N A N A

WAV Aut henticate NA. N.A NA Retry-After Ox4b Yes See 3GPP TS 23. 042
Unsupported Ox4c Yes See 3GPP TS 23.042 Security-Server NNA N A NA

CLAIMS

1. A User Equipment (UE) device operable in connection with an Internet Protocol
(IP) Multimedia Subsystem (IMS) network, comprising:

a component configured to receive an incoming call request for a mobile terminated call
from a calling party, the incoming call request comprising at least one USSD message, wherein
the incoming call request includes an IP Multimedia Routing Number (IMRN), an A-party ID of
the calling party, and an indication that said incoming call request is for delivery of said mobile-
terminated incoming call in a circuit-switched network;

a component configured to store call information received in said incoming call request,
said call information comprising at least said IMRN; and

a component configured to initiate a Mobile-Originated (MO) call process towards a
network node with said IMRN as a destination number, wherein said MO call process is operable

to effectuate an access leg with said network node with respect to said MT call.

2. The UE device operable in connection with an IMS network as recited in claim 1,

further comprising a component configured to decode said call information encoded in said

incoming call request.
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Reason- Phrase Ox4d Yes See 3GPP TS 23.042 Those skilled in the art wll
recogni ze that sone 1Els may be followed by other 1Els, 5 which can be

ei ther perm ssive or mandatory (e.g., LElI "182 (Queued)" may be foll owed by
TEl "Reason-Phrase"). Accordingly, as alluded to previously, an appropriate
encoder/ decoder nmechani sm may be provided at the transmitter and recipient
entities, which can be either a serving ICS node or a served I CS HE devi ce.
In conjunction, a suitable parser may al so be provided at either or both
entities. In one inplenmentation, the 10 functionality of a parser involves
sequentially reading the USSD/ SM5 payl oad as set forth below |.Read a
request/response W H Find its associated IEls if there are nore UDIs. If
there are no nore UDIs, the 15parser may exit and any unexpected | El's may
be i gnored. 3Appl fl“élaMFedqyﬁe@co@a@g@sn eonpcien with 21 IM3getverk me mcied orelainy2,be
used in conjunction with the Tables se forth above for possible headers
encodedvieseimssdccangchtEenfighted. topdetode adidnepllaimdbdretion espprisey/ 4 eliftioatryLEl |
the parser may operate iteratively 20to proceed to Step (H) above. By
way of pe¢tBimie, the coding of a Tel URI as an E. 164 nunber nay be provided
in a variety of inplenmentations, as set forth in the Tables 3A through 3D
bel ow. WD 2008/ 150750PCT/ US2008/ 064823 Tabl e 3A 87654321 E. 164
“Information Element - X Party ID Length of called party BCD nunber

contents | %?(t &};Q%Eoéewce operabfyqrq%ggnecgoﬁw% an ?ﬁgt GIIVIV(%EtaIS (l?e%lteé\lln alm fl gl t

2

wherein said dictionary mechanism comprises a component configured to match a character

string that occurs a predetermined number of times.

5. The UE device operable in connection with an IMS network as recited in claim 4,

wherein said character string comprises at least one of a “sip:” and “sips:”.

6. The UE device operable in connection with an IMS network as recited in claim 3,
wherein said dictionary mechanism comprises a component configured to match a domain

fragment of a Uniform Resource Identifier (URI).

7. The UE device operable in connection with an IMS network as recited in claim 1,

further comprising an application timer mechanism for timing said MO call process.

8. The UE device operable in connection with an IMS network as recited in claim 1,
wherein said call information comprises information relating to at least one of said A-Party ID

and a B-Party ID with respect to said MT call.
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Nunber digit 1 Nunber digit 4 Nunber digit 3 etc. 5Table 3B Type of
nunber (octet 3) Bits 7 6 5 0 0 O unknown 0 O 1 international nunmber 0 1 0O
national nunber 0 1 lnetwork specific nunber 18 0 dedicated access, short
code | reserved 11 O reserved 111 reserved for extension Table 3C
Nunbering plan identification (octet 3) Nunber plan (applies for type of
nunmber = 000, 001, 010 and 100) Bits 4321 0 0 O O unknowmn 0 0 0 1

| SDN/ t el ephony nunbering plan (Rec. E. 164/E.163) 0 0 11 data nunbering pl an
(Recommendation X 121) 0 1 0 O tel ex nunbering plan (Recommendation F.69) 1
0 0 0 national nunbering plan 1 0 0 1 private nunbering plan 11 1

reserved for extension Al other values are reserved. WO

2008/ 150750PCT/ US2008/ 064823 Tabl e 3D

9. The UE device operable in connection with an IMS network as recited in claim 8,
wherein at least one of said A-Party ID and said B-Party ID is encoded as at least one of a SIP

URI, a Tel URI, and an E.164 number.

10.  The UE device operable in connection with an IMS network as recited in claim 1,

further comprising a component configured to parse data provided in said incoming call request,

11.  The UE device operable in connection with an IMS network as recited in claim 1,

wherein said IMRN comprises an E.164 number.

12.  The UE device operable in connection with an IMS network as recited in claim 1,
further comprising 2 component configured to determine that said incoming call request is for an

IMS Centralized Services (ICS) application.

13. A call connection method for a User Equipment (UE) device, comprising:

receiving an incoming call request for a mobile terminated call from a calling party, the
incoming call request comprising at least one USSD message, wherein the incoming call request
includes an IP Multimedia Routing Number (IMRN), an A-party ID of the calling party, and an
indication that said incoming call request is for delivery of said mobile terminated incoming call

in a circuit-switched network;
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Nunmber digits (octets 4, etc.) Bits Nunber digit value 4 3 2 1 or 8765
0000 O 0001 1 0010 2 0011 3 0100 4 0101 5 0110 6 0111 7 1000 8 1001 9 1010
1011 1100 a 1101 1110 111 1 used as an endmark in the case of an odd
nunber of nunber digits By way of further exanple, the coding of a SIP UR
and the payload (e.g., USSD or 5 SM5) nmay be provided as follows. In one
enbodi nent, the SWURI or the payl oad may be conpressed using one or nore
standard conpression algorithns in accordance with 3GPP TS 23. 042
docunentation. For optimal and efficient transm ssion and/ or conpression,
conpatible dictionaries may be provided at the both ends, as alluded to
previously. A dictionary nmay be enbodied as a |ist of key words or phases
of up to certain length (e.g., to 255 characters) that are known to both
t he coder as@ridgseldnformhiion rgseived tin saith wagming eadlt wheest, axgid rall indpmation
provided in the dictionary and matching characters in the stream may be

r epl acedmpiisihg at leat fedMBN;tandt he dictionary entry. Operationally, such
dictionaries may be provisioned by a network operator and nay incl ude

mat ches for ififig Hfgeﬁltl\l’[éfblféc@ﬂ@hht% (MC‘))' BAP 'pfd%sssfoWaﬂQSa eRtorRGRMdE it g&ilial n

nunber of tinmes) such as, e g., "sip: sips:" and the 15 domain fragment
f U f
{1 agre Ve %ésbr%tonwsa.r RIS XAOGHTEIR DS LPETRAEN s

conmuni cations,device 0 bl e as device, e.g., 1JE 202, for
pur pos &8 YN $id i &EH@ ﬁﬂmﬁﬁgéwﬂégfég It will be recognized by those
skilled in the art upon reference hereto that although an WO

2008/ 150750PCT/ US2008/ 064823 enbodi nent of UE 202 may conprise an
arrangenment simlar to one shown in FIG 12, there can be a nunber of
vari ati ons a#d nibe talt edrinection methhd e wenited iis ofairadBe furthef compyaring devoding
respect to the various nodul es depicted. Accordingly, the arrangenent of
FI G 1%ai8bawimdodartiba keiddasin daldinbdniink ¢&ll faaber than linmiting with respect
to the enbodi nents of the present 5 patent disclosure. A m croprocessor
1202 providing for the overall control of an enbodi nent of UE 202 is

oper ably coupled to a comuni cation subsystem 1204 t hat nay be capabl e of

mul ti - node catj,ons mai VI

Coteray . ThiScomtiniels on il pevan Sobsgh i AR 12, et SaeReotig, o
receivers 1208 and one or nore transmtters 1214 as mell as associ at ed
conponéﬁmﬁn§ﬁéﬂma§gdﬁ@ﬁﬁmmﬁﬁme WShocal oscillator (LO nodul es 1210 and a
processi ng nodul e such as a digital signal processor (DSP) 1212. As will be
apparent to those skilled in the field of comunications, the particular
design of the communication nodule 1204 nmay be dependent upon the

comuni cat i ®6s nEheveal sconhédiiowhnethod 8 meoipdd & @kt CES, | whdreih egditb didiionaper at e
(e.g., a CDVMA network, a GSM network, WLAN, et cetera). Regardl ess of the
par ti CyjeRRani®® t&Hiprisks nﬁ%‘gearohaﬁbﬁf@hﬁg Hﬁ?@écﬁﬁ‘sda ¥dAEHhRidah kP of fiheugh
appropriate access infrastructure 1205 (e.g., | ul ar base station towers,
WLAN hot spots, etc.) are provided to receiver 1208, whi ch may perforntsuch
comon receiver @motions as signal anplification frequency down

conversion, filt ng, channel | ection, ital, (AD .

conver ai on. Tind Thoof] edmedion mefiod & i AOTREP 36 “phesfl i g sing
processed, including nndulatron and encoding, 20 for exanple, by DSP 1212,
and prwnprwsrable@stamﬁfatsm a Bigssr  digital -to-anal og (DI A) conversi on,
frequency up conversion, filtering, anplification and transm ssion over the
air-radio interface via antenna 1216. M croprocessor 1202 may al so
interface with further device subsystens such as auxiliary input/output

(1/0) 1218, sgriaTheQkll cbAr&:tiofi HEMAY ak2mditedk @Y RRah A1 K Oyidein 124 dictionapeaker

1226, m crophone 1228, random access nenory (RAM 1230, a short-range

conmmun ﬁH@%% ., timer
nechan?%ns 95%Z%er §B1H%&%%§ias re%g%gﬁ%gggwggﬁg f%%%ﬁﬁég cogﬁggt access,
an interface 1234 may al so be provided in conmunication with the

m croprocessor 1202 with respect to a renovabl e storage nodul e

(Uni versal / Subscri ber Identity Module (U SIM or Renobvable User Identity 30
Module (RUM). In one inplenentation, USIMor RUMiIinterface 1234 nmay be
operable with a USIMor RUIVI card R3V|ng a nunber of key configurations
1244 and other information 1246 such as R-URIs as well as identification
and subscriber-related data. WO 2008/ 150750PCTATS2008/ 064823

Operating system software and applicable service |ogic software nay be
enbodied in a persistent storage nodule (i.e., non-volatile storage) such
as Flash menory 1235. In one inplenentation, Flash nmenory 1235 may be
segregated |nto drfferent areas, e.g., storage area for conputer progr ans
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to well as nechanisns to effectuate MO call procedures based on received

I MRNs froman ICS network node, etc., as set forth hereinabove. It
shoul d be appreciated That the various operations, conmponents and processes
set forth in the present patent disclosure, operable either at the ICS TIE
device, the ICS network node, or at other network |ocations, may be
acconpl i shed via a nunber of neans, including 15 software (e.g., program
code or sequence of instructions), firmvare, hardware, or in any

conmbi nation, usually in association with a processing system Were the
processes are enbodied in software, such software nmay conprise program
instructions that forma conputer program product, instructions on
conput er - accessi bl e nedi a, upl oadabl e service application software, or

sof tware dowhl oadhpral ¢anoegtiwnmestindeasgeeiteid dm claimd 3.1 fhghericempripipg irHdatingz2g
where the processes, data structures, or both, are stored in

conput epplivaties dinblt meciaatsaofer timirgsakl MiOagd preoesd. ncl ude semni conduct or nmenory,
internal and external computer storage nedia and enconpasses, but not
limted to, nonvolatile nmedia, volatile nedia, and transm ssion nedi a.
Nonvol atil e nmedia may include CD-ROVs, magnetic tapes, PROVs, Flash nenory,
or optical ggdiaq,Yahptl In%cﬁﬁ%?ﬂn?t%@?ﬁs kb ol A 7T I REM call Htbfiatiod M

etc. 25 Transm ssion e ude carrier waves or o

si gnal - bear.i n di a. .used herein, .th rase. "c er -qccessi bl e
ol A eOBRHEERY On B ot RSB HA O e BaBY 1B RpRel o
"conput er - execut abl e nmedi um " It is believed that the operation and
const r geidiMhcel- t he enbodi ments of the present patent application will be
apparent fromthe Detailed Description set forth above. Wile the 30
exenpl ary enbodi rents shown and descri bed may have been characterized as
being preferred, it should be readily understood that various changes and

modi fi cati ons, coghe chiEcsmmdaidnheétRbdasvetif@iuit ctipant wherefnr£ BakthvnesT e f t he

present disclosure as set forth in the following clains. CLAI M 1. A
User E%h-?- )R fﬁ\ﬂr ORRhLAl & A ) QP R 28 UL @hdeh E¥eat ocol
(1P) Milt %ggéggéﬁgzssteg?f€wa ne?v%pﬁ%gg@ﬁgﬁ?ging:’ a conponent

configureg to receive an incomng call request for a nobile term nated cal
from a™® P ng party, the incoming call request conprising at |east one
USSD nessage, wherein the incomng call request includes an I[P Miltinedia
Routing Nunmber (IMRN), an A-party ID of the calling party, and an
indication that said incomng call request is for delivery of said

mobi | e- t er m2RAat edhe pabernngetion| methed as re¢itediin clagmil 3 dhahiervempeipirg parsing datg
conponent configured to store call information received in said incomng
cal | r @esseddd insait dncoalihg ¢atfrequest. i on conprising at |east said I MR\, and

a conmponent configured to initiate a Mobile-Originated (MJ call process
towards a network node with said | MRN as a destination nunber, wherein said
MO call process is operable to effectuate an access leg with said network

node with regspec i C . 2 L Ce: [
connecti on %?th ghaﬁﬁggﬁg?mé}lﬁé%°?%%??gﬁﬁwﬁ£@ﬁggﬁl %¥kﬁg% er cgﬁgwpgﬁng a

conponen%béfnfi ured to decode said call information encoded in said

i ncomi /§ Eclftn Liest . 3. The UE device operable in connection
with an IIVIS network as recited in claim2, wherein said conponent
configured to decode said call information conprises a dictionary

mechani sm 4. The UE device operable in connection with an TMS
network as R24ci t 8te icall cdrmictiod, methed & necitedi iol chiiro t1B ofugthgr armphiaing sieteoompig ses
a conponent configured to match a character string that occurs a

pr edet efi#18 GhddHIBEEalObqldst® For an IMS CerﬁraliIé‘tBSéﬂEicébe(\lCSﬁamﬂéﬁﬁ%hl ein
connection with an I M5 network as recited in claim 4, erein said
character string conprises at |east one of a "sip:" and "sips:". 6.
The UE device operable in connection with an I M5 network as recited in
claim 3, wherein said dictionary mechani sm conpri ses a conmponent confi gured
to-match a domain fragnent of a Uniform Resource ldentifier (UM. 7.
The TIE device operable in connection with an I M5 network as recited in
claim1, further conprising an applic%tion timer mechanismfor timng said
MO cal | process. 8. The UE device operabl e in connection with an I M5

network as recited in claiml1, wherein said call information conprises
information relating to at | east one of said A-Party ID and a B-Party 1D
Wth respect to said MI call. 9. The UE device operable in

connection with an I M5 network as recited in claim@8, wherein at |east one
of said A-Party ID and said B-Party IDis encoded as at |east one of a SIP
Un, a Tel URI, and an E 164 nunber. 10. The UE device operable in
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16. The call connection nethod as recited in claim15, wherein said
di ctionary nechani sm conpri ses matching a character string that occurs a

pr edet er mi ned nunber of tines. 17. The call connection nethod as
recited in claim 16, wherein said character string conprises at |east one
of a "sip:" and "sips:". 18. The call connection nethod as recited

in claim15, wherein said dictionary nechani sm conpri ses matching a donain
fragnent of a Uniform Resource ldentifier (URI). application tinmer

mechanismfor timng said MO call process. 20. The call connection
met hod as recited in claim13, wherein said call information conprises
information relating to at | east one of said A-Party ID and a B-Party ID
with respect to said M call. 21. The call connection nmethod as

recited in 2bai mln-twisitaiyreoatputeeastessible noddivm ibdving Raseyenc®of istryetians
B-Party IDis encoded as at |east one of a SIP URI, a Tel URI, and an E. 164
nunber shich, when éZecuttt ®yGaprbeessing estity ofl a BthBguipmentqUE) device) effeatare h3all
further conprising parsing data provided in said inconmng call request.

23. Th%oﬁﬁl:ﬁo.fésm&%gwﬁ% ATRVIRA0dS s4i8 Hddfifn bomsrishign 13, wherein said | MRN
conpri ses an E. 164 nunber. 24. The call connection nmethod as recited
in claim13 ur.t her. conpri si rm pi saj 1 I quest
is for an | Wé{r&thotn?af G rzereg%vggra@?igg%ﬁ?nggg? rg‘g’SF%Et% rﬁlﬁalé ‘%@Q Jgr;ilgr({'(‘i rf%)rqg?t ory
conput er -.accessi bl e nmedi um havi ng a seguence of in ti ons which en
byt Guling P2 e daSTHES SHU Trgres TR B AR U b Bhegin BEL bat o
a call connection process with a network node, said medi um conprising:

i nst r udndonriag ¢adkrequsseingiudes amlP Mubimadip ReutingMuyutess (IMBN), anfyppitel af enat ed
call froma calling party, the incomng call request conprising at | east
one USGhling paageandvdneineicatiorh éhat naid rinctgniog Ichll meqpestsis fondéliges ofisaid Mobile

Ml ti media Routing Number (IMRN), an A-party ID of the calling party, and
an i ndixGafid-a¢ ihbhing 8hifin MGRNIRViGRd netwsitest is for delivery of said
nobile term nated incomng call in a circuit-swtched network;

instruction : I QG ] I ' GELNE ShebhirAda 4 g Gl |
request, sa;i\hc?{rggﬁ%g :Hrgfi‘ %&% Aélnfnémbrﬁr#g{r]?i !rér%gwéa(? I %aaast sail%aél mﬁ?ﬁﬁﬁds
instructjons, for initiating a iJe-Originated (MD call process towards
said nédt %POH&B@PW’P%%‘S?%S%‘M a’é&esti nation number, wherein said MO

call process is operable to effectuate an access leg wth s%i d ,getwor node
with respecinsirgctions doninitiating a Mobile-Originated (MQ) call process towards said networ

node with said IMRN as a destination number, wherein said MO call process is operable to

effectuate an access leg with said network node with respect to said MT call.
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