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Fi xed Mobil e Roam ng Service Sol ution Rel at ed

application This patent application clains priority
wanaer2@a1U. S. C.  119(e) of the co-pendi ng U. SPCT/US2007/009489

provi sional patent application serial nunber
60/ 792,165, filed April 14 2006, and titled "FlIXED
MOBI LE ROAM NG SERVI CE FRAMEWORK, " whi ch is her eby
i ncor por at eﬁn{é\ﬁ N gWﬁ%@rpfcetg@wtwnu on The
present invention relates to bil e tel ephones and
ot her services. Mre specifically, the present

: relates to roam ng or other services '

This pahP¥plRdtBY clRRS bRoABAIRESS UMY @1 1D(ed the erepending US
provisiia? ALY ol ] Qal RSinbef7915 8655 thed Mpal daadoospated titled
“m%ﬁ,gagﬁﬁ | ARENEPRGICE A BRR Which YR rBoratcd by

nms/ data servVices. Backgroun
referengst. t he | nvention The bul k of revenue earned by nobile

communi cations is generated by voice traffic. A large
. are of. that revenue is generated by roam ng charges,
Field of he ventlo%i ncurred when a nobi |l e phone cannot access,
The presbt inedntimmkrelateswh indbilettelephoneg iand otheg sqﬁwem}glprea%@ggzally, the
presentnPiriibAr8MRtes6 kMg oMolticr sevjres atwideddremabie operdtors and/or
fixed lihd gﬁ%a{o‘?é‘fe Dby AR ussHab u8s dhdltesdeMradadto br Jeftphiohs client at
n

PC wit@ggglggtrgé‘bi{%pq} DYE R FdrSoideRORyd s &liceEe ul timately

€ consuner. To reduce these fees,
nobi | e phone users take a variety of steps, such as

Backgﬁﬁﬁ@gfﬂ}ﬁqmemhi | e phones outside their registered
network coverage area | ess often or changi . .
The buligeier P AR BN BUPEPIPRPIL S 8Tty by Yige fihe: & Toree

Relate

share of Iies eevsnepés ganeraterkeyroantiag £y goh &V iR UPARBHT9S, WigL A gbile
phone eafloahdess the nepearked vdrich useregistared pmd m@mcgm@l_’ffe?ent network.
Mobilglaﬁéﬁtdéé ﬁf@é’é@é@ecﬁﬂﬁs@ﬁﬁﬁﬁﬁ@ﬁlﬁfg&ﬁ, EEl!inmHhtee .(?Lpekaiph'ljn&s and Inter
i i Jrd il At @bn b ¥REIMobEE

Excm‘%ﬁ%@r‘lgg%&’e‘%ﬂ&%@) . Such dg?i SE:Ses gr e able to access

both fixed tel ephone netwqarks, using wreless | . .
To redygefiesteicfprreditagheny ,US%ﬂﬁ\cﬁﬁWQYﬁf‘é’§ RDHEPS ¥ ?%%S%? é‘f‘rﬁg’g"b‘le
phonecaithide theinwgistarkd netwyask caerazare? lesppifen ehHeaws ggroer
IdentitfModudé (SIMVevdy. , Whapaby ef thesssepd as sakepathefgvenug gepsrated by
mobild EHetRbs is Rédhicad ahd @Eer ofc iReddveriehcal. and Short Message

Service (SM5) nessaging. Furthernore, there are no

i ST S0 T OO O AR ot St
Fixed Mabilg s verenst e ﬁgg}h "ev‘gfisrﬁr \ g?ngo PReohyani Gheed. o
networksalieg pivelass oahes neREH OV hd W prbmalje ghgne networks, using
cellularpesagrs, suobbi GEMpeCRNdAs Bheké devieescoe dphgoyevaufigrable of -
seaml&k rbdfink ¥R Lhe Retiak piteABihet fordith esicpnnd Btles Message Service
(SMS)Olan&sfagfn@ RS QhoE] f?n@ll:et Se GBAPLEME 'é?ﬂ)abl@gﬁalfm&i tloating, authorizing,
and biﬁ%}%&b%s?:..ée%cgeg ralsg @le:y\e/rg?nr%gﬁg'l \?oi%';ﬁgﬁs Srmeﬁggésl. SBecause users are ‘
similarly inconvenienced, unable to roam w e exchangingl\@ice and SMS messages, mobile

operators suffer accordingly.

Summary of the Invention

The present invention provides a platform and solution to enable dual-mode mobile station
(also called “mobile phone” or “mobile handset™) to receive/make voice and SMS
communications with the same MSISDN in GSM using SIP-based technology. The dual-
mode mobile station contains the interfaces of GSM and WiFi (or WiMax, or any IP Mobile
Station). This platform and solution can also be used for CDMA-based dual-mode mobile
station (CDMA and WiFi) environments. '
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conmuni cations with the same MSI SDN i n GSM usi ng
SI P- based technol ogy. The dual node nobile station
woanmi7areit he i nterfaces of GSM and WFi (or W&BAS27/009489
any | PMobile Station). This platformand sol uti on can
al so be used for CDMA-based dual - node nobil e station
(CDMA and WFi) environnments. Enbodi nents of the
EmbodinBedbf @8 isRmtiah Rodtall @platfotth i indliddsumaR-UDR| PSR Rerver, a

AAA s%véj B P?ﬁfn‘é?erv&, @ﬁ%p ¥ Kerved, PCOR ABaabN 8hd Financial Settlement

ortil ervef nediat1 o

Server, SZ‘SPW& Way, Féégn’a{ﬁgg aa%v&ayG%% gﬁg ya@ ?rge @Hﬁ%ﬁcﬁém User Agent
(UA). Bambediagentanpg implemenfed af f15) PEEY Sﬁmﬁfgﬂfl hes 2d9Rf.
infrastrixctbredioreembbile aperiter, finsiddinsraperhtersordVgbide Mty Nedywork-@perator
MvVNoEjf.fering, or as added infrastructure to a nobile

operator, fixed |ine operator or Mbile Virtual

Net wor k Operator (MVNO). In a first aspect of the
In a firgpesendf thepeetenbimveatiore atoethed of wegissering swgohilpgpyice to use a
visitinghRe £ fneludes tanstitsig firspregitratok nessdges ont themsotild dayice from
a first Jfrbtroﬁgl o@D pSHdiR s dIBRS RPRIratibA MdsbelDbh becod\prétecol, and
transmifty or@g LLEs re%&%&&? Ineb Qb0 £ i@%ﬁl NG VIERBNHe the visiting

ity rsg?T;bn sgages IN°3 sec pI oaécolrb r}‘g ossaces in the

networky k@i PR moHL (oo msiied i IGE PAFS B seaibhsg messages N
secondpegfioseldp corespidingTesRPNSE Mossages sing vy Metdga) #nd frapsmitting the
correspondingrbsphinse messagheimbe fiost padtoooli tndhephebile FlaYi§P-a?¥°f§@'ably’ the
first pro@®EHIAn SesdiBs Higasor Protdiel SIPpac peGtomml protocol is a global wireless
protoc&?%[cﬂsag%%i@ARgﬁm@mﬁgﬁs_ in the first protocol

and transmtti t he correspondi ng response nmessages

in the first protocol to the nobile device.

In one g{n%%)gl It,y . g %Jd&ﬁl?(% iR A0 % he@i§§§%§§ﬁﬁ'}nbﬂiﬂé d@litdih
Intemz%rogglﬁ@g) iléé{ﬁt' Bg{fc?ntgb W@g PN B‘I%sgml t%% tlh'(f::g]t\/lf’solﬁh grg:f?ﬁirst registratio.n
messagepansiaingrihe SR RFHEANON TFSaSRST SN G PR AR Lo messages 18
performed ni avintgnétrRyniochk Vistior Lecation Regiger (Rt\drHht i onal

Mobile Station Identity (IMSI) and transmtting the

BvlISI in the first registration nessages. Translating
In one tboflimett, the gheshod also maludes agésniicatingtthe mebils gigvice through a
Home PaBIiS1LAR MUbilReES aos (HELME) Home HoadticarRdgister FHLR) using the

second} rgicgﬁp.l A%(ﬂx%h@i@itioh%@tlb&?ioﬁeﬂﬁo?ﬁlﬁﬁ01{ fdr-thd Iobilk de vige are

ae NG Rd beain mobile
exchang g e R e B T o o
dovicenip FYHPRE £ S ANeTIRAIPR P R e o
protocgle 8eigasgReme uthepfiqatian Digihgand T SEVAGS : te.rnatlvely,
the meitnfdoalsmtrichudet ostrievia g Bhthenteationseavence tioma Hgggobile device.

bet ween the HPLMN HLR and the EP-VLR 1In another

enbodi nent, the nobile device is authenticated using
In one@mbadihent ireahéthod abqimricdeswending afihoxyMessage Senyi¢andyleasage from
the mdblle’ddviREQ QGRtinatioahieame Renot € Aut hentication Dial-In

and User Service (RADIUS). Alternatively, the method

al so includes retrieving an authenticati on sequence
In a sek&RATdpRE HOAE pRosEfVihGéntionNa fkehGdiablisting talvallibetwieh a first
rnobi1c?"”‘llr1‘a§;\ﬁ<:~4t B 496203 9801cD %@ud’%!%gé%cé ﬁ%ﬂ%ﬁe %ﬁ%ﬁ&&lé\@f@wmobﬂe
s o PO L IENE 0 R 850 1 i s 5K g U, DN umber
into a gbalpIstasion TEARINENmisE (SN} CPIReSHing i p BRI St Ciligf with the
destinaticepohile ghoicesingtieMdEBN; andpergssing fhe 160nd AeyicepHng the
gatew e VPR ferablyDibielsecond device is accessed using SIP and connecting to a gateway
comprises a signaling protocol, such as Signal Switching 7, ISDN User Part, Telephone User
Part, or Q.931.
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subscriber Integrated Services Digital Network (1 SDN)
nunber; translating the | SDN nunber into a nobile
weneairiieep2t oani ng nunber (MSRN); connecting to BCGAS2WAN09489

associated with the destination nobile phone using the

MSRN;, and accessing the second device using the

gateway. Preferably, the second device is accessed

i } Edthpisel @ SIPARPWanC ONPr i ses a

Prefera@?’gﬁ%ﬁﬁ%’“%?ﬂ? gg‘g?? sﬂglﬁs as Signal Switching 7, |SDN

User Part, Tel ephone User Part, or Q931. -2- Htr tS

In one dhbodiment, 'the éﬁgﬁ; & Y ndb G addntifind BihAif ikk@¥A&&on corresponding

conprjses a er nt, In.on t :
o th fig RRHIE faied o 8§Ig P o Saff Bk fos SIP
messages indieasiggdhe gomain tgandPr\dR Flf%etbj‘égf?lé‘é lﬁﬁT‘b‘fﬁs{%@s@_B“g‘ ©
domain inéormagientto ao FELRShRd Beeiving framdhe FEAS an [ntemgtigpad Mobile Station
Tdentity &SIy €réspohdiakito the thebittodaiice.t o an | P-VLR  The

met hod al so includes transmtting the domain

information to an HLR and receiving fromthe HLR an
In a thitd'h&JeBBdf 1RO dresbifinbentiOhak mmagetbmitivoyk {ncMsk} a hub programmed to
controloc-féfit'nﬁgaﬁg}gfo@%eﬂcﬁné Q%hﬂﬁ%&ﬁa&?ﬂé@ﬁ:ﬁ (BN/I{S% rh(iﬁsﬁgh Ellfiéxgljzg{;l]lf;c;tbile

. A e

B T
mobileslgyioe WEEHYE: BEIOT 41 S ASCHER Seeppniny sahd o
messag¢s withe2 trafenissian CAMPRNGNT pglnﬁraoﬁpmtqqgl .e’;(“g% HB Includes a SIP
server fid gte firal protawot isBIPPssfagbly. Wha hut includep i Enteraef Restocol Visitor
LocatistSRagis@r (IPL ¥LR) cotisledto eGP ke hahp@gennmed potratishage between
the first g&ﬂgﬁn&@'rh%sl‘ég 48 éﬁ@s?e%aﬂ&éoﬂ&cn hn@]s;%gea(jg?gbgpnfm is coupled to a
rome ABHEL S 4 ) DL Ry Oty
mobile ¢fyige g théy es an Internet Protocol Visitor Location

Regi ster (I P-VLR) coupled to the SIP server and

rogranmed to translate between the first call control

In one gebosleantahs SIRSEwE G RIOBTHETEY t%@%&g&é‘efﬁ@?ﬂﬁw essages
with an authentidagigntserver being theossgendproreasl and tne(IR W-Rdp grogrammed to
excharpeQ@@8paadlinthirdanatindohtrbmassages with oI Ron for the

nobi |l e device to the HLR 1In one enbodi nent, the SIP

Server is progranmed to exchange the second control
In oneFRfAdAEntWMHehu@nalutibentrisiagiteway eowgingthe STP Shever to a Home

Public%s;ag@gﬁo@iﬁ%ﬁeﬁg&kfiﬂﬂmmh@vﬁy?tlfldos»ogmﬁgeﬁnte@ (GMSC). The
scond SR b STRANTHO HIALLD Solh oA ARG Par Q1A
protocpl.nk gat eway coupling the SIP Server to a Hone Public

Land Mobile Network (HPLM Gateway Mobile Swi tching

Center (QGQVSC). The second protocol is, a gl obal . .
The Sq@eﬂ%?lkf(ﬁw&rqﬁr@%saws,cogrsm?rfﬁéo wetAtne %Eﬁﬁﬁ?%?f‘&% mobife device on
the HI(RVARY apthonticasing trnaobile deiice an an asHERBratifesSRfEs

correspond to updating a | ocation of the nobile device

on the HLR and authenticating the nobile device on an
In oneauhirelitesr theombsasy includes a prex eavleditivehien serier thaly's pregsammed to
authohi AACthE G@shiR dBvveto peifban preitdrminegiansiarantitabill the mobile device for
servicBd, OBRASRL & is programmed to exchange the second call control messages with
the authentication server and the IP-VLR is programmed to exchange corresponding third call
control messages with the HLR using a third protocol.

In one embodiment, the first protocol is SIP, the second protocol is Remote Authentication
Dial-In User Service (RADIUS), and the third protocol is MAP. Preferably, the first call
control messages include a MSISDN of a mobile device. Alternatively, the first call control
messages comprise a domain name corresponding to the MSISDN.
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aut hori ze the nobile device to perform predeterm ned
tasks and to bill the nobile device for services. The
waDRM7siee92er i s progranmed to exchange the secordTaakdo7/009489
control nmessages with the authentication server and
the IP-VLR is programmed to exchange corresponding
third call control nmessages with the HLR using a third
outPAPEQ of the? &@&t@ﬁ%@bﬂe@hﬂﬂd&%ﬁﬁréﬁﬂu@’ SHoREMlesdage Service

(SMS) %I b ce% Bg e%ﬁ 91 1oB£P§e§é 1ﬁ fdn%kb&ib Application

Part (GS B0 P %{F‘F? P"é’é?‘i"l Fijob ProteRU R 71E) domain
includess mné@g@ I8 intfaee for MBicomrpEysation ‘Nﬂ? éﬁﬁgﬁ% ent in IP

mode; teladinfj a Home SIMS ctentar S MAsD)slofed titleraddiese by theoW] Wsandrgent;
provndlﬁgrammﬁwrmge tf6r dodemMBECHINg With 3hd SMISChofis Heade Biblictieand

Mobllegﬁ&%?f( j &%d 18 &%k Iﬂ%gbé?;fnbgf &VA ghdiom @SMVRswa8€
conve%%'ri 158 VA G eS i’}%@} E\éﬁ 8 { MIAP MO-FSM
message 51g g}eéﬁalgpﬁ f}}e an&1 converting the MAP

responger mmmrrefspmchng éﬁP mscpmeoneqs&qs; tm;ebaenmrmm&melfd% User Agent of
the subphiesibd rgrglta THERnéthod nika declddes nSipinpbatweer atGIIW ohatagteg set and
one of AFCTUERI TATE THI titldPadiRels is E@dTbiuied ehdaorRdVE Subsdritver ID
moduld &A@@ bak Ql@@ilcet 'I‘nle EnARiSH 888 ilYudel Seadlil HEQUAALYEBY the SIP User
Agent, ggggranfmﬂu i;%fté gcs%pfsgé o AR ﬁl@t\tﬂz& HoRy miSage is
cxenanga ST S i B e R S
during ecHYRECHYER Bpertion. a S| P Message generated by the

SIP User Agent into a MAP MO FSM nessage; forwardi ng

the MAP MO-FSM nessage to the SMSC, and converting . the
In a fifl@peetsychs erqsmtonwﬁmspmﬁdiwgofSerVlfi@Ménm%@’é% between a
GSM/MEY @biytaiinrindran$ IPEPtdvendSh Endlisdess phgeidingaf SPHetesabefeassMA
commﬁrﬁéérﬁ&n with8 Sﬁt[mg AZLROIN IPGheHES BroVid@RL ROVIBBilY\B@PlicatichiNtart
(MAPE ?rﬁa%g?[)r Hfia@&?vf% da“ﬁr&hle %%Elgnéﬂﬁ sésteir ABLRY bh® SMS-GMSC

o b e S S S S s

€S
and M dERYITgesshEsSh RTPESEnS {1 MO PGP 88t o Thg YIS G fgnverting the MAP
response ame micotiesgpnding SPdespmse tp MISTPHSSIYAJA jof amewllt; enganapping
betwedk@BMiclsdiadtérs R Dag of IASEX aldbgER.i n t he SI P nessage.
Al ternatively, the address is transmtted to a SIP
Server during a SIP REG STER operation. In a fifth
In a siABRBHdct Of tHel{@efine sBRhtibM\eaRAEThod of @rcmiachhgd;m imeovoritinggetween a

M/SIEP HBhLSTRIGK] STP/BeddRSR n?cl@w fereMaRAdedads! 1Bf | P
comm3ATR) i‘@\'zvﬁ laﬁﬁR{%ﬁB\ﬁ'%lg l%cﬁﬁf) Q}gl\qr etWBik; providing a

SIP mgrg%m 3 REBRye ‘WEBP%ES]E & fih& e o effcmveﬂmgaMAP
MT-F3r message ite 4318 MESBACE: %W@l&éé‘?qgw giageée t User

AgentaeuhvBBeGVEIE whpense faai thedd R UesMaset int? k coreppadingdAP
resporide bOhfoh tie SMBOVBESREE!; aidanappiliPciBihetés beSktamntiGSM character

set andBad MARBISARESTRIQr war di ng the MAP nessage to the
GWBC; converting the MAP response into a correspondi ng
SIP response to informthe SIP UA of a result; and

Ina se@ﬂgﬁ&?& S Wi Mmﬂﬁ@ﬁtae&éthﬁa%f ﬂﬁll@lfn gﬁ%ﬁl‘m@ﬂlmber for a

voice tr?oadd (Fc%vﬂnt %hovr\ns ilncl\ﬁ%n; i)xo&g
interfage fey Wr@ﬁamsafs?rpm %%Bﬁ“ Arripal 03 aprmémg a SIP
interfacafer dampmupigation with a SIP User Agent in IP mode pr ng a SS7 interface for
communication with a GMSC for voice call setup; allocating a temporary Roaming Number
for a MAP PRN request from the HLR; storing the IMSI and MSRN in a mapping table;
converting a voice call setup message into a SIP INVITE message; determining the IP and
Port information of the SIP UA that is using the MSISDN; and forwarding the STP INVITE to
the address. An IMSI-MSRN mapping table and an IMSI-MSISDN mapping table are used

-4-
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communi cating with an HLR and a SM5-GVBC in a

traditional GSM network; providing a SIP interface for
waB)7aeearuni cation with a SIP User Agent in | PPaoais2007/009489

converting a MAP MI- FSM nessage into a SIP MESSAGE;

forwarding the SIP Message to the SIP User Agent;

converting a SIP response fromthe SIP User Agent into

to com?cétgtgit ; §1§_§3ﬁiar§57:\4%?uﬂé RRBABE thtd Qg?e‘! I?lfSQSﬁNt i mgﬂuest
URL call g gn&es é%g%e gﬁfﬁﬂﬁ—{% ?nd\%gges\@}teu th aspect of

the present invention, a nmethod of providing a roam ng

) unber f01!’ avoice call to a dual -node nobile
Bieﬂg@ﬁ?%ﬁ@%ﬂ%gn | P node, includes providing a MAP
Figurel 11k @id stg¢icé esansiagatohitediteowithuitichfieed-toBile noaming platform, in
accordifi@dl ih ARk GAMMRhMOL K; providing a SIP interface for

comuni cation wth a SIP User Agent in |P node;
providing a SS7 interface for comrunication with a

Fi gureg\{g% cfe?a{illﬁ\é%. li % #:Lll-?l%%ﬁ auhdnBE &t eh PrebRIBEE RN a SIM-based

dual-n-éogs %ﬂgxl?rﬁén ’ iop r}gl Nl%Rell\cl:écr)l'e(f%ng; Isv}]tért?gk{\)éﬁtiak% which SIM is

N map
used atpFPdftechgolosydiase ellulardeiWirknessage into a SIP

I NVI TE nessage; determning the I P and Port

information of the SDP UA that is using the MSI SDN
Figureghid afdstaitedchignglin salbflovUsfapthenticatiohandiggistayon for AAA-based
dual-niode $tel MEENNEEWiFing Wihe), anatcardantEvithBhepiesertgpyengion, in which
AAA éaleedepl$yed2e eitiereoBSRI-tor CIMNSRNed keulaSietsetkip

nmessage into the MSISDN in a SIP I NVITE request URI.

The call set up nessage is one of I1SUP | AM and Q 931
Figure2@i Wa dBhil&f v88 6411 PAI-ABwIrigiftgingrfaoth RISSH Midbite Stdtion (handset)
to a tetriinatif Mh@—emff:)&’é‘mogﬁe &a68h }%%t&@@ i Brdikhrhdnt @0 APE WeMax), in

4aoam Ly ﬁe atfor n;évl naccordance w th the present
accorqapCRWith SWe PEPYHMYPUPR: 3 detail ed signaling -call-flow

of authentication and registration for a Sl M based

Figur d a# 3 %gﬁléiﬁgql:}lt:g %:ﬁ{ czﬁ%ﬂ&%/\i’ og'igh%{t rg-ﬁhx%ng éllugl[—r%é o ;ndo%ﬂg Station (1_n
WiFi qViMesiensitem) oo Mobile Papnaer B FR Figsdhenesin aegrdance with
the pretetwinvesttisi. gnal i ng cal | -fl ow of authentication and

regi stration for AAA-based dual -node (cellular and

WFi or WMax), in accordance with the present
Figurd $W éni demiled ocaliviboiofAkA of sire dpgicge fooyeSMSt messepe priginating from a
dual-rSe¥ mebil<CEMob asarircable td tehfinatinlk GIMQUDbBIlel Seatidn ain accordance
with t &Férﬁ Yekiog, nabhick ah P AL IDIAS MG SubRiR Redsabdds from a

e at | iﬁ@,@ to a term nating dual - node
GSM hocreou tl-la"fnl %%Lr eqgi ghgge:d in |IP environment (WFi or

W Max), in accordance with the present invention.

. _FiLgure 4B i etaid ed . voice call k- A
risort 1Y ST BB B bt S ol cmprrpe oo
dual-rgpdaynphike FAUPR Yhan Fomadesp MBBHTAENS PRUip i pocordance
with tRhpresentiinventioor amkich wh - IR upgsedd MFSMri@submiimessages from a
GSM MYwithobgoing ehrdeglabh EGPLMINIs-SMSW. of one of the

options for an SM5S nessage originating froma
dual - node nobile station in an IP node to a

Figurd 6id1 A&hilePcdESNbiviret h SMY aiessiige origiratingfrban a€&SM Mobile Station to
a dual-mode mobile station in an IP mode, in accordance with the present invention.

Figure 7 is a detailed call-flow for a voice call originating from a dual-mode mobile station in
IP mode to a terminating regular PSTN Phone or regular Mobile Station with the CAP
protocol, in accordance with the present invgntion.
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with the present invention, in which an |P-VLR uses

MO-FSM to submt nessages froma GSM Ms t horough an
WORLYN20%21 SMSC. Figure 5B is a detail ed call -fPowusto07/009489

anot her option for an SMS nessage originating froma

dual - node nobile station in an IP node to a

term nating GSM Mobile Station, in accordance with the

Figure grigﬁ ﬁ?tta.lnl%g Xglﬁ‘—g‘fg‘&?i;or iamé)%ﬁz !ag{up%tﬁloﬂé %Méﬁ?ﬂﬂn‘g@ a dual-
o e = e U b e

presentgfEeHiOfisage origi nating froma GSM Mobile Station to a
dual - node nobile station in an I P node, in accordance
~ with the present invention. Figure 7 is a detailed
List of Agrenyms,y for a voice call originating froma
he oS TRYECHEDRIdnS nitRbd MohghduPHI® 9BedifcAlion®r M nati ng
The °r eglﬂgar PSTN ]Pr?gne or r e(g)u%har MobiTe Station with the
AAA CAP préuthentication, Avtheriganes AMCORntng: present
i nvent ~QR ky oy detailed call-flow for a voice
CAP cal l fdr:om at%ﬂ%%-c%ﬁéggpﬁ%bi |l e station to a dual node
CDMAbi | eCed@bDidsiot Ddaliphr Acdess | P node) with the CAP
prot ocal ., {4.Nn.agcordance with the present invention.
CDR Li st o¢al}\9e%l§l%gcor e followng lists the acronyns used
GMSQ hr ougGatetvayINMISCSpeci fi cati on. AAA Aut henti cati on,

Aut horj zatiqn, Acco I, CAP CANEL Application Part
GSM v lPab vitemds r%tt}lﬁégﬁogmgg@gggom Call Detail
HPLMRecor dHeR® (Baicavimy NID6i1aSbivdrkbal System for Mbile

Communj cat i ons HPLM\ Home Public Land Mobil e Network
HLR b R I—bﬁ@“‘f&c%afl%bﬁgﬁf?t er IAMInitial Address Message
IAM EVI S| imjtigrAddreaesddboi | e Subscriber Identity | SDN

Integrated Services D q)ital I\ggw,ork | SUP | SDN User
IMSI pyrt | atgrnptienal Mebilsyosgmpsieersit¥scri ber 1dentity MAP

ISDN Mobi | erfppihic dek-ABedB1ditalMIefdyk Mobi | e
Ori gi nat ed- Forward Short Message (MAP Message) MsC
ISUP Mobi | eISTWNtWser RgrtCent er M5 Mobile Stati on MSI SDN

mvisT VPP | el abli ot MbGH Siikditeidagy D gi tal Network

MAP Mobile Application Part

MO-FSM Mobile Originated-Forward Short Message (MAP Message)
MSC Mobile Switching Center

MS - Mobile Station

'MSISDN Mobile Station Integrated Services Digital Network

MSRN Mobile Station Roaming Number

MT-FSM Mobile Terminated-Forward Shoﬁ Message (MAP Message)
MVNO Mobile Virtual Network Operator

PC Personal Computer

PRN Provide Roaming Number (MAP Message)

PSTN Public Switched Telephone Network

RADIUS Remote Authentication Dial-In User Service

SCP Service Control Point

SIM Subscriber Identity Module

SIp Session Initiation Protocol

SIP UA SIP User Agent
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MSRN Mobil e Station Roam ng Nunmber MI-FSM Mobil e
Ter m nat ed- Forward Short Message (MAP Message) MNO
woORbi7iieodirt ual Networ k Operator PC Personal CeapuiSern7/009489

PRN Provi de Roami ng Nunber (MAP Message) PSTN Public

Swi t ched Tel ephone Networ k RADI US Renvot e

Aut hentication Dial-In User Service SCP Service
SMS Con”oéhtrrPMéEsag% rHbscriber Identity Mdule SIP

Session Initratihon Protocol SIP UA SIP User Agent SV5
SMSCShor t mms@e&rweesmsmrt I\/bssage Servi ce

Center Send Rout j 10{!&5 (MAP Message)
SRI SRI - Fo§ r@:\% . %Iﬂg(%ﬁx{laﬁgnl(n orrratl For-Short Message
SRI-Fc(rMM maﬁbga)u@mfcﬁhg:ﬁahmmg-smalﬁémg@w Nieksagd) me
Di vi si cess TG Trunk Gateway UA User
STP  agent %Lgﬁg%? 8Ffelf%8’d§| on Regi ster VMSC Visited
TDMAVDDI | eTﬁhM:D@hslbg Meltipts Ales@i | ed Description of the

I nvent % resent invention provides a platform
TG and so ’E}’t‘ﬁko a"f’g'a)énabl e dual - node nobile stations (al so

UA cal | eduggbAgeéntphones or nobile handsets) or softphone
client_to recei ve/ nake voi ce and SMS conmuni cati ons

VIR jth t Nesion kecaomdtpe$ i GSM usi ng SI P- based

vMsc echnokpgid MbsIes ivitnidg @entpde nobil e station
.contains the |nterfaces of GSM and WFi (or WNWNax, or

This platformand sol ution can

The pé rRﬁén ‘ 5&‘ rcfx@ﬁes%‘fb&%’ ghld SialionRAG BRI 8- nfdRlhblle stations

(also c gqé 2 gnehscqr naoblfrq%# E%i% dr 's3H (me cl %I_. 98% te voice and

ogg}rpgqlcatéqps d)a% t&c{x?ﬁﬁgy, where
the duglempde modml@mtm@patamﬁhgmmﬁq%ﬁéﬁéﬁ gad ¥ ifrfer WiMax, or any IP
Mobils Statin). ‘Ehid plarforrand walption c&h glsalbemgedir &l A-bgsededual-mode
mobilé§taliBe (CONIAasRE BURVIAA m&) eflviedihentar e able to be

i npl enented as a 3rd party service offering, or as

added infrastructure to nobile operator, fixed |line

Embo&a?én@é N th prddMN@ncifidd a platfcrmewitk B MRUIVICR (i SIFF Séfver, an AAA Proxy
server! 4 hﬂﬂl g 3hi PR pBRInEXEIRE A ¥DR BbbilYh &k Pﬁltaﬂ@iﬁi(Settlement server, a
Trunk ateway, 1gnzﬁmg Gateway, as well as the SIP-based SIP UA. Embodiments are
able to be implemented as a 3™ party service offering, or as added infrastructure to mobile
operator, fixed line operator or MVNO.

Fig. 1 is a schematic diagram illustrating an exemplary distributed network communication
system, including a Managed IP network 101 that contains the roaming service platform, a
PSTN network 150, the Internet 155 access, a Home PLMN network 120 and a WLAN
(WiFi, WiMax or IP) network 156.

The Managed IP network 101 can be implemented and managed by GRX/IPX (GPRS
Roaming eXchange/IP eXchange) service provider, an IP backbone provider, or a mobile
operator. The managed IP network 101 provides high QoS and secured network
interconnecting with mobile operator and any telecommunication carriers for both signaling
traffic and voice media traffic. The Managed IP network 101 includes the SIP Gateway 111,
the IP-VLR 107, an AAA Proxy Server 103, a CDR Server 106, a Billing Server 108, a Trunk
Gateway 1035, a Signaling Gateway 109, a Router 113, and a Firewall 112.

The SIP Gateway 111, sometimes also called a SIP Server, keeps the domain information in
either realm based such as network.com or MNC.MCC, and acts as a registrar server for the
SIP User Agent that is located in the WiFi Network 156. The SIP Gateway 111 uses the
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system including a Managed | P network 101 that

contains the roam ng service platform a PSTN network
wa307/12é1 | nt er net 155 access, a Home PLMN net ROTAS100/009489

and a WLAN (WFi, WMax or BP) network 156. The

Managed | P network 101 can be inpl enented and managed

by GRX/fl PX (GPRS Roam ng eXchange/ | P eXchange)

domair ‘ﬁf&n?a o 12V 0&d fro fgln EBQ%KQQH:E)bQé %?éhgﬁ 65 % f1ﬁd TRREHT R 131

sdres R (e 1P SERBIRL | et B AARED RS Rne e SheRitoation
messaggp detrasn 28 sy Assnebsiaiad atheidyal-mede iﬂé}bé,lefS&tloaolﬁé and the
home BLBAALiifi§Dvirtiséd guthemtioatipe és regulired withith¢ belpPAdPNEAAGEOd. If the
home dprdtéi wquitesl QA A BadeddathehticationfntaicotyIM-bhsed ghentication, the

SIP Galtf?w%l-ﬂ 11 erdfs AN RiBXMiceBbY & u@:gemes%a ne@gboM@drdsm to the
AAA %8{% éf r Vl%&tcl) ufoxles?_til%n%gls(a Wr%élv(\)/a 5A %&r%ﬂ'al 32r\glthln the

home qperalgh “?Lﬂ’r somet i mes al so cal I ed a SIP Server, keeps
the domain information in either realm based such as

net wor k. com or MNCMCC,. an s as.are rar _.ser
The TP VLR 04 fSneians g aAgEH! VR LR WER ASealion A Rt e dual-
mode iNebilpstrtiaser sofhphaiep Ipancdhgnyirtually yisaedias dplagine operator
MSC/VERar mabaming patiey's MSCOMR hik seppmirtsPopretarols, bee istSIPipgotocol to
interfad®®ithQhé BIEIGathaya 1L Bhdstlbeaedd %s prdtdEsINSIP biedThe other is the

V. h S d.
i N T e

installed at the dual -node npbile station 165 and the

e RPN S I BRI IR U fom e
into V‘P ofaf 1@@’%& B%E€ed™3ut henti cation instead of SIM based
aut hentication, the SIP Gateway 111 generates AAA

aut henti cation request ssages an for s_themt
The Calhbeiett e (BB Seret 085 e priset i R feddny - VLR105
and the §IR Getemsyel 1AAmcté1e\Bengﬁﬁrmrt lm8rvaih|déteh HreeCBPBe ﬂé@Sdrmgfs and then
sends thettoar {o. a Shiderhéht\dnRinkFér finmeidl enslitdebit (gettlemaht) calculation, where

the setlBReMLdRgid dat HeQCphRife illf &Y PRkeAD ofdratifesubpatigysem.

nmobi | e station or soft phone. It can be virtually
viewed as the honme operator MSC/ VLR or a roam ng

The dudRidae rm&)1Mﬁ6ﬁ65 éan&k'ﬂ&@ﬁs‘l)sccanﬂﬁlﬁfc@&qln&he WIEFl ietvPbiR 156 via
Accessglég'hi)sc Psy 94 irﬁ;c'hf@ﬁ ?41\”51' il eseisj Ee eﬁH&"rng%ﬁQ&?own asa

hOtSPOM%ﬁEiSi B IRk S\‘m & ?‘h “HB HRATD aﬁess Bach AP
141 alypeimelides wjked comypepisgtiqns capepikifies aucfrméi WRkCARAPIMSS, to connect
to the IO netsl 35 dde alyat ederpibile giationd PS5 ibingoted Mith the spéware SIP User
Agent twhichiixcdpable dfEGppot: che\SIPHrowdobtot geperateovoive call et massage

exchanb@Svititte doBERithroReR QIR sdr{dX) Server 106 is used.to
collect the CDR fromboth |IP-VLR 105 and the SIP

Gateway 111, and the Billing Server 108 validates the
The Slis%‘)ser%t hay ihk fcap MGyt B earie fOaR M ihRrRlatibR tifht is stored in the
SIM ¢ ﬁt %ﬁ natll Clagté{l]I?C% ' ékﬁﬁ%&b% st grg ’lt e [thetr Agent also has the

capabiffy tofaic) A.UN S HECHNE PSR eagféf ?ﬂ“ S Uy o provide
SIM-baseck asthentifatioupmiha STRbisrqveayst ide Qe these ﬁnge is verified, the STP
User Agenttegssérg oodherSH Gateavayrl 1 hehigh-fEitheraipdates thephenequumber’s
locatiofG@6gmaloh mite thd\Ree HIIR 1FAen APS14dtwprk coniextisrr vi ce

to a geographic regi on known as a

The SIP User Agent can also be installed as soft client on various types of devices, such as a
portable computer, a personal digital assistant (PDA), an Internet appliance, or other wired or
wireless devices. If such devices do not have the SIM module to host the SIM card and then
to provide SIM-based authentication, the SIP User Agent can utilize the AAA based
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hot spot, and is assigned a network address such as an

I nternet protocol (IP) address. Each AP 141 al so
wonel7uderiw red communi cations capabilities, SBCHI/U&2007/009489

Et hernet capabilities, to connect to the Internet 155.

The dual node nobile station 165 is installed with the

software SIP User Agent, which is capable of support

uthenﬁ&ﬁm%' i @hﬁh%&br&aﬁl@ﬁagb&ése«oy@a&%n&@btedqﬁfbdgﬁ&ﬁ@gm packet.

Norma ‘1‘2 aﬂ&? E(Ié}ﬁbl?lteg %1%?%&%%@6 aﬁ& Elyeetg: bﬁ @ rof's domain

namo. Bt e dANE s pine VL teway
challengss thel S Ushtsgenb dhgmecacasm M hi paskets élf'F‘bWe apfhentipasion
credentisley antigeentls alte thehasrespendimgphduing opgrator’sf AAANServ8DIA7. This method
can alsBrRGRES FRACDRAAIDased dual-Ghvale! radtg ROstatRHUETIIBIA thode ded WilFi mode).

provi de SI M based authentication fromthe SIP Gat enway

111. Once the challenge is verified, the SIP User
The SIBAGRE Afg%ﬁt &nfdlSo %dﬁr@@el@ hdrhenayes1 11, which further

updat es t he phone nunber's location information into

the honme HT.R 131 via a SS7 network connection. The

L5eh [gpuh Iled as soft client on

SIM B\?Jasrgﬁlgagﬂfypesionfcﬁ{c}ie]\%g% Hﬁiegs a portable computer,

a personal digital assist ant (PDA) an | nternet

B%Q&i Aé&% mca(efonqg%ggge}@hgeﬁ agtg\ﬂlg bﬂ% HeiBers
‘dem‘t?f’a‘?’fa' Emsw@a §N ] Ry
Messaggsml {%%q:rry uPRes that %I’ﬁélsmr challenging the mobile station like a

regulab€t§wsmmﬂtqrmaammsequmqnhl ch a usernane plus password

are encrypted through the AAA packet. Normally the

user nane is conbined with a phone nunber and the
The demaibid stgrofliep adrenscalimmednd rogiseatiddoBed fonGSIVe baseaedual-mode mobile
station"i8 §BowA it PRy B! PhidachSkkisBpesifigtior, identic Rl {Ribe)elements refer to

the sarﬁ@@{shfe?lgeﬁ %!,El @mﬁgaﬁspms&eaoeﬁ@%ﬁsﬁs s the IMST

mfomfaf}oP ghrPHéY'lx &-ﬁg IP (S ag r%texefn éelh%%%‘é}g % Blale anegﬁandset
Then theMS $fff UALe¥Ho ge%egﬁteaﬁw FR r&ﬂum% 6%1 SIP Gateway 111
accordingto-the demaishot B asidzess dhrat @EDMnfigted inlbe pyofile pbde)handset. The
IMSI ihfremiatiBn isetrridd énthe SIR nadssapeasingy ceetairi messao headers or parameters,
as curfdBf \Mgaﬁ:@éls o) hiRRSE SpAIKid1Edh it6 aéfintha MV SIgRfREMaopUatSIP. The

SIP Gﬂi ??f?goﬁiﬁdﬁ?%rté[sciﬂé ilgernlxzﬁgcﬁlrt@ R Romgfg %E@Y@ message

216 wg]? 8car [arynlq dt‘PearngcE grs ﬁy 1813(,:1{1' ﬁr&?tg Ng:hots%slgl n{l? the art will
recognizs,yh enrﬂ*@m%mlsw@@s 263 b Bl dP1e) iraSaeR SigPs shpn in the
figures, l9abothr e used for chal | engi ng the nobile station |ike

a regular GSM SI M aut hentication sequence. The

detail ed signaling authentication and registration
Then the 8y VIR 105hiries odt thedVIARpdethemisiation Hregess thrpeghsthg AP protocol
to the homEiogerator HDRIIBIU Ot duittsngSihe aufhcatddtn, chiatlemdel feahlmR 131, the
IP-VLR2RS R 818 MR rp14t8 (Rind, TH I, ST tEHRBIPIGatdPaypl Pl w&ough non-
standa%’c??ﬁ’ 1%%?&@3 oq ?ﬂva{go rﬁgltl &?Ha@é@vaﬁﬁf’l lggén%r ﬁl 401

n

Unaut ?‘HE déla I n’t Y Fstalﬁ;nt ﬁ au%onzed”
messaa@%ﬂgéﬁé%@@% CXS3Y froppthe éﬁ"é@ dfiieShe &@LS%U @S§Sﬁhe Rand and
CKSNGattbed4S $IMl mede th ngjculetetthe SBesidiyusimg imessage 286 end B38. Those
skilledsin@hé aftfwigrtl that tHeeSRusOfsi dakcubited e niimieis tie. AT higotitsh with the

Ki and RESY 8Pdhk fpipasandtb@d in the SI P nmessage using
certain nmessage headers or par aneters,

After getting the SRes’ from MS SIM Module 165A, the MS SIP UA generates another SIP

REGISTER 230 to the SIP Gateway 111, which contains the challenge response. The SIP
Gateway 111 does a comparison between the SRes from IP-VLR and SRes’ from SIP UA; if
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as currently there is no standard specification to

define the IMSI information over SIP. The SIP Gat eway
wa2a07¢c1eeauni cates the informati on to | P- VLR 10PCbguS2007/009489

using the SIP nessage 216 with non-standard paraneter

or by using private APlI. Those skilled in the art wl|

recognize when that | abel's (e.g., 216) are able to

they arf [q 11, %%nrﬁi X FHERRLRAMO R fo7 {Pfitm Récation Update by

“Smg  Process t hrough the MAP protocol to the
home operator's HLR 131.. On getting the aut henti cation

chal | enge fromH 31, P- VLR r
After supqessiufly P@ﬁéﬂ&mgcﬁehw%ﬁesfkﬁp%e e dyp vl %&ﬁﬁfﬁ‘ 131, the IP-
VLR 10R infigghs thnSEAdataway $iL b of thegesiethapughrnapatandard SIRRessage or
privatd API. Ihie SERtGmewayl 111 geareated 8 ‘@208| GK” 40 thel$IRUI Ado irfedth the

succeskf@l Fdp@stakiBn Pl dual node nobile station 165. The SIP
"401 Unaut hori zed" nessage carries Rand and CKSN from
the I P-VLR 107. The M5 SIP UA passes the Rand and CKSN

SampleMEQBgMP; SEpIERSlul e to cal cul ate the SRes' by using
rressage 226 and 2 8. Those skilled in the art wll
knowthat the SRes' is caI cul ated by running the A3

S b tEst Sip.aicent.comn SIPIL0
par aneter g g from I\/IS SEvl
WaRIPE. GI(BB)P 1928 68/5. 1811 FB33dd; rpembraichsz2himttikel 833800813

Fife %%E?Pé%%@@ﬁé&s%?@%@t e TR

TooaFiprdi0S8670RAN@R st sihaicSReond: 5060 P- VLR and SRes' from

SI P | P Gateway 111 updates
%VL%%Q&?%S?? I}ﬁtng gtﬁon Update by using SIP

CBEQ STHER R@2rsAkker successful ly perf orm ng the

Locati on Update cedure _wt L t he

CopaR tro 7 Wo??r&gﬂgzgpglé&t' (%Lit%}%%e resul t

MR- Gughyeds st andard SI P Message or private APlI. The

SIP Gat evvag 111 generates SIP "200 K" to the SIP UA
F@ingor @@ successful registration result. Sanple

MsSagferls - (Eapggog) wiReeh eLER st e5d 0 S1 pe agcent.. com

S A o ST B oo 01 8580 rpori

rom

Adgliqw 4 03BBTFOR 7 7ALBst CANCESI, c ORTIEONS 50808, REFER,
NoagF2875120930 To:

<si p: 4083670277 est SI p. ai cent.com 5060> Cal | -1D:
SR eI AseRabh 101 CSeq: 16 _REG STER Contact:

<sip .4083670277&192 .168 .1 .101 :833 9>

Max- Forwar ds: 70 Expires: 3600 User A ent: Paragon
Referninygr to| segwlenwyiags 30  aisiIMSI Information™ is defined in the REGISTER

message to carry the IMSI information over SIP. “aisi” is an identifier to show the algorithm
in the present invention, IMSI digits is the 15-digit IMSI information retrieved from SIM
Module, and encoded with BASE64. Those skilled in the art will recognize other algorithms
and encoding schemes that case be used in accordance with the present invention.

-10-



SN/ 000b6c378ad2 ai si/ 454191234567 890 All ow. | NVITE,
ACK, CANCEL, OPTIONS, BYE, REFER, NOTIFY

waanmizanes2bengt h: 0 Referring to sanpl e nessageP@T/US2007/009489
"aisi/IMSlI Information"” is defined in the SIP REA STER
nmessage to carry the IMSI information over SIP. "aisi"
is an identifier to show the algorithmin the present

igits is the 15-digit | Ml
Sampleﬁk%t %g‘? éﬂ@‘t rieved from SI M Modul e, and encoded
Wi t h BASE64 Those Skl I led in the art will recognl ze

the pr esent |nvent| on. Sarrpl e
5 v%ssag@& d/fatpe 2) SIP/2. 0 401 Unauthorized Via:

15bPh2s Q/ Liféci 18924 0 1680rt=830b ; LM LIHAAFZAO39800813;

re?f%@%r om <sip 812%@%%%0277523 vegl slSal clzgzt clzg?n

Fro60>; tag=287 512093 0 To : <sip: 4083 670277@ est.
<8 p-: 40I83HM02 TPEt e 50682t agE2ht9ebri&VB 0> ; tag=287512093
10 0324443a63ec32da4aeO 8850. 3096 Call-1D: 652139075(1192
.168 .1 .101 CSeq: 16 REG STER WMWV¥ Aut henticate :
TDl gest real m=" test .sip. aicent .cont |,
<a<i@(:@:68434&8b[32:’1)ﬂ@ﬁ6327§9@2 2682059 &mﬁﬁf%@ﬂtﬁgdz £9e7685¢c
3@I4g@r3iatdmma@éosesmsogtsh O Referring to sanple
nessa nonce="RAND' and aI orithnmrFaisi in SIP 401

Cerdi 9655%1%%@75%92RAQ§ s 1¥1128- bi t random nunber
15 Igﬁ\lD)th hadgisriged as the input for A3 algorithmin a
card and encoded using BASE64 al ogrithm
Walhgeithinntal a3t e s PoIpgEnFRRIIF & o tydtiR tid F AN Safipme -
noessag'd 48 Ehaddea et Fdge23=8R1aRIS Q) REE EIBRLLI p
all@sti cishmigl cent .com SIP/2. 0 Via: SIP/2. 0/UDP

192. 168. 1. 10]118340 rport branch=z9hG4bK2 67 621482 5
Centgnt-Lengt

20

Referring to sample message 2, nonce="RAND" and algorithm=aisi in SIP 401 Challenge is
defined. RAND is a 128-bit random number (RAND) that is used as the input for A3
algorithm in a SIM card and encoded using BASE64 alogrithm. algorithm=aisi is to identify
the algorithm in Sample message 2.

25
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<si p: 4083 670277 test. sip. aicent. com 5060>,

tag=ll 78912830 To: <sip: 4083 670277 (c)test. sip.
waieEres2zcom 5060> Call -1 D 652139075@ 92 . 168CTAS20/009489

CSeq: 17 REQ STER Contact: <sip: 408367 0277&192 . 168

.1 .101 :8339> Authorization: D gest

user nane="4083670277 , realnr "test .sip .aicent .conf

24 5¢580d| e69f 319288123204ab46ed789"
Samplel\ﬁ@#ﬁg &3 At‘t%ggfel£5| p . ai cent .cont

Szl@%(r)“ fﬂ@é X Forvvards 70 Expires: 360 0

Vggon Wrel ess PWIW 1100 1,

cB71 8443 éPsFPPEFMHmWE%bIﬁ@%ﬁPlﬁWﬁTE
@ng CANCEL, OPTI ONS, BYE, REFER NOTI FY

rosponss fﬁ“y%%% RN R RE e red YRR sagd

S
to carr éRes information. SRes' is the 32-bit
MespoNsEp £a 8860 U 7RY lsite SVl bkt ie. @bhes 060BNI Ng
the 3 alg ihmto ther with RAND and the secret key
f&%r e§5 3?%5 W 368+ ri'm}t and al so encoded

l@é&g chBE@ﬂGI@pERently there is no standard to define
a method to provide SIM based authentication over STP.

Sateathe SPRPPABBEETI0S 748 st Ghel- 181 pB3BP&xiI bl e

@Hpc}%&tfi‘étbbﬁ fﬁ&gfe'éttuh%éi%ﬂnwlég@@ﬁ 69887y hat cannot
40 performthe S| M based

euS i
B,
Set hstesdtalichs ELLE I E < L
SREis™ Y SiRuERShsSBY - ééﬁemtngf%w headers, defi ning new
peEsoElees” Qef@Vééddéf8|4|&7@gﬂz2@bm3%@éﬁﬁﬁdcédur es
Hlajozﬁi&mﬁamphy with SIP Protocols, which can be
i.mpl enented_in different ways. The above
| M ETRRTaTF8n Y9 just one inplenentation exanple from
tHig presentedoi nvention. Preferably, the inplenentation
follows the 3 _steps: a. First, the SIP UA retrieves
Ureq MsF e hf oPﬁEf"%’ﬁ‘ Pigalars FWEat 0N LhPnbt he sane
HARRRband78adR ARG /NS4 LGHFI4RETN0i s transferred

Either Hrépspar 8RK Y cancEL, OPTIONS, BYE, REFER,
NOTIFY

Content-Length: 0

Referring to sample message 3, response="SRes" is defined in the SIP REGISTER message

to carry the SRes’ information. SRes’ is the 32-bit response calculated by the SIM Module

after running the A3 algorithm together with RAND and the secret key Ki (stored on the SIM)

as input, and also encoded using BASE64.

Currently there is no standard to define a method to provide SIM based authentication over
SIP. Since the SIP Protocols are designed to be flexible and extensible for future new

applications that cannot be foreseen at the moment, to perform the SIM based Authentication

over SIP, there are various ways to carry those essential parameters (mainly IMSI, Rand,
SRes’), such as by defining new headers, defining new parameters or even defining new
message/procedures that also comply with SIP Protocols, which can be implemented in
different ways. The above implementation is just one implementation example from the
presented invention.
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or encrypted using any encodi ng/ decoding algorithm to
any internediary gateway for the gateway to verify
wWoi2007/1h9R1 It is possible that the | MSI is not PASAS2@Y7/009489
all, as long as the internediary gateway knows the
VBl SDN of the SIP UA through the Request-URI or From
values in the SIP nessages. It can get the | NS
t h standard MAP
Pre,fer;ib'i‘)t Qﬁ%@gﬁeéﬁgghtfm?\%!—{ﬂe ﬂt@ﬁ‘sg
Send Rout i ng- I nf or mati on- For - Short - I\/bssage or

send- Eﬁ‘?&t tHa- srﬁﬁgﬁﬁlgmb I &Wﬁ‘é{—:ﬁ&é’ Viﬁé! s ard within the

conmruni cat e

Aut hent e RIRe efuffe Mg anistmation s 1 tﬁaﬁ tpansparently
as t heowangryriedyasing any mqndnmlqsrﬁdmg algaritama o é’éb’ t"éﬁr{ﬂ‘?éhafy

S| P UAgdtewayfir tht Pateway ayesifyrwitt HER. [iiris possttlartiyat the IMSI is not
pr ot oc@ed. at @11, 4Woh as uﬁanéhﬂe&/ary @5y BndWethSINISISDN of the SIP

to cal g @& r}ﬁ ﬂ% ﬁestm ﬂﬁ’és' ﬁm*iﬁ'é 09858 kes. It can get

:Mn:JEt RANMEF: or{nra 1f B é&e%—ﬂﬁ% roug stan [\Hg?ﬁgsroedﬂlc‘es such

I SREN Sepit B ofer ity ﬁla%ié%ﬁ%%ayr Sgnd-IMSL.

compari son based on the SRes' and SRes, and inforns

the SIP UA of the authentication result | f

sRiccesSsannd, trdnicrpediapmg ey CATBRMYICAeS Vifhethe 51 thraush the

| ocat i standprd AAPchuthetidation Prodedurs; nd gets AmRansandl CKSN as the
Subscr climlengel froanHILRg whixh iancinkfecat it@ thel§IRdIA thtdogh SIP messages
than ShMdessdpadiabepidiéatd.on, for SIP User Agent that

is installed on various types of devices that do not

contain a GSM based SI M card, the SIP User Agent can

use UseLiangéRap YR Rsts ﬁié:ﬁﬁﬁ entd & cal¥ihelihd SRE@IUsing A3
AAA- Baglggﬁlﬁxﬁ Igoe Q:El# %ﬁhoﬂAl\%f 1% Eﬂe%%cx%?ﬂ'e)% ?.1 @t&" ﬁ onhe SIM) as

Sequen

AR balBCSIHLRTT BRSO R P 4T “‘L‘HE%FE‘%H gateway. The
Updat eiritermseing Satpieayocsh pomaaq@s(b@@% ep dheeBRes’ gpebSRes, and
REGQ STHRormgthesIIPIIA of thet hwehesitiat@at waaly. If $dccassfol, tiengtermediary

t 0 t hegglenmi AlsdEEfolia thd 15ca N iilldtetsh behalfeT the SIP Ua..
of the handset. The SIP Gateway 111 generates a RADI US

Access- Request and commruni cates with the HPLMN AAA

AAA-PS{edeSubstfiber D théMtiGRioind Bbcaifsie Uplage 2 chal | enge
response such as RADI US Access- Chal | %ge and sends

Other B’&Bks%b??ﬁé afhentigatigm yor P Uses egpithapisdpigglled qn various types of
deviceg ¢ras datres cant@infe G/ bked fTvbedrdettie SIR &JsepAghrt GRRSEA
usernanie/paEswotieas\BciBiEhtidd Which id dudl pAFsRasadi Anthetcaionf i | e

or pronpts the subscriber to enter the password if it

doesn't exist in the profile, and regenerates a SIP
Refertfip@AcwW BRFR1 S, & SeqitrcOitagramefdayn ¢ldmplenhéisagd Wow b€ AAA-based

Subscﬁf)’@lJ A@tﬂ%ﬁaﬁ%ﬂ QRS G ocdtiéh BhFartad §Wdh. Thl NP £ 3648 generates a

' #Té reque h§ %&%%e%ﬁgqadcco é{o‘% QSmtafh name that is
conﬁgw% in A4 profif 8t %&&?@asa e QMR 441 GRRPTARS ARATIIVS Access-
Requepictipshresamugigptes tvithhibe FELMMAga AdeSenver 1Hat The As’i*ér&?ﬁver 131
generantst hehallehge debpoiBersueln ad BADIAISIACEess-imllemge angusehds bdvk to the SIP
GatewA¥A\11, the SIP Gateway 111 generates a SIP “401 Unauthorized” 316 to the SIP UA in

MS.

The MS SIP UA gets the password in the profile or prompts the subscriber to enter the
password if it doesn’t exist in the profile, and regenerates a STP REGISTER 318 to the SIP
Gateway 111 containing the challenge response. The SIP Gateway 111 communicates with
the HPLMN AAA Server 137 again to provide the challenge response in RADIUS Access-
Request message 320. Again the AAA Server 137 verifies the challenge response against the
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Server sends the Access- Accept information 322 to the

SIP Gateway 111, which in turn generates another SIP
WEeEBE7828R1 324 to informthe | P-VLR 107 of the PCT/US2007/009489

successful challenge of the SIP UA. The |IP-VLR 107

then perforns the Location Update procedure on the HLR

usi ng standard MAP procedures. Then the DP-VLR inforns

challergdGesthh &6 QVaYd WithiPthet AR AT W1 3 haiERheY d2e 244, BEAAA
Server; gla)cbs [¢ | tﬁc lnf %2%{13 S’IE;](]_’v e(’v% 34y, \trvpﬁz $h Rurn
generajes 2 L S PORE H;{( 8 dn thca %%ﬁgcessful challenge
of the é\t- ration is compl eted, the SIP User Agent can

recei ve/ make voi ce and SM5 communi cations with the

same MSI SDN in GSM usi ng SEP-based t echnol og The
The IPe¥LR ¥07aherf perfermst the dogatien Update prasodurciontthe FAR using standard
MAP raoethets. IIheﬁ thd IPaVLRdnfdimsshaSiGadicoaly|1 11 lof the idouletrroygh SIP
“200 cﬂﬁ; 3B34BPHA vt AN RS Sntsamfem 1t h?el&iﬁhﬁbm)“ﬁ@@ mg’d 3% to the SIP

oani ng Nunber) provide

UA to%y %}Iﬁ? ua %@?ﬁéﬁtg%%&{)ﬁeggh her in the sane range as

t he hone oper ator or in a different range, which could
Once (Sﬁ gutgf,lato %tgpe ralil d L oar[]oglg? %glémt pe§ed theg%;ﬁ ﬁﬁfrgﬁic%en d?er]drege\,{ive/make
voice (g@s%wsc agr 193 e GsMAsing Sleppact o
technotygyg Taarald floahfoé Reitpe e Cﬁﬂ§€€’é‘@ bomg moocshe bendset isgimilanteihe
standagd ¢alkBawpifovesver, ook limportat diferphenfromothe sendaml metbdé is that a
MSRNWMIbb#e Stafibh Roakfihg Nunite) pbkidea & Wikt a o8 G/VLR@ibe either in
the sathP heR ab 'tﬁ%ﬁ%rﬁé‘ Bg&aﬂﬁ of b4 ﬁfd?&ﬁ@@ng“ca Wt drndbatidmeRred

e sta Setup
romwagéfr B b st By Sy Y St prd et
t he HPLI\/N S GIVSC 133. The GVBC 133 gets the callee
. iof {1.91, Il.ssues Send- Routing-Information 412
VO‘“@‘%WJQ%@S MAP Protocol to query the routing
Referridyf @ywied FITN44f aSBguark HRgraf o€ én thempR! theéagestlow of Voice Call
from af f%@é r%@%r bfhel RMobikR h@ﬁé?d/\@l}é dhdilmoBd $hduie stRfAl163Mn the WiFi

netwol %HL \%}h%r %dﬁ;l kggg o mo%gﬁpbegné D81 t%@ 8. r%?gé;}r;obﬂe

stationl S\IAElFQ Qrptqc/‘@ protocol)
reaches (e HPL&@&tS& Thﬁ GIMRC || i gets she palleetinformation, and issues
Send-REGRNg=lif Gimateppt 12go I HER 1 fhtukiog, thaNAR Srefped to lgeedyBRdrouting
infornia@otlloRthdcallee. StAEL MBNaNeKisTegiSRERl in The SH BatbddytlneNand the
locatidnSh bR 8t YERM tha Hime 1 AVRGhd 3Bk 108, M@@uﬁ?‘ni\@&‘ds out MAP

reo GRSy £ A A BV

The IR-WERVERN:llaches meNIBBIN foFitie: IMSH lstoBsst thmywﬂﬂSRMﬂWSI mapping
infornGGioH SridSreturas IHSUWRSRBE®AIER iR ties RAS PRNWET mesepeatie HLR 131

then réh;?néhs ROMIRRS fr GMSc 193 frh@xe %RP@Q@I‘EA@@Q’ midshoe Baged on
the originally stored MSRN-I - Vsl SDN mappi ng

i nformati on, the SIP Gat eway 111 is able to convert

The G éR\ES@ﬁMés tH%f Hﬁtda%bv
B R

into a SIP INVITE message 424, and transfers it to the SIP Gateway 111.

3 s

Based on the originally stored MSRN-IMSI-MSISDN mapping information, the SIP Gateway
111 is able to convert the MSRN into MSISDN, get the registry information of the MS SIP
UA that is using the MSISDN, and relay the INVITE message 426 to the correct IP:Port of
the MS SIP UA.

The SIP UA rings to the subscriber to indicate an incoming call, and at the same time
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the M5 SD? UA. The SIP UArings to the subscriber to
indicate an incomng call, and at the sane

woiznEgeoer at es a SEP "180 Ri ngi ng" 428 to the BCPUS2007/009489
Gateway 11 1, which is relayed to the Trunk Gateway
105. The Trunk Gateway 105 converts the SIP "180
Ri ngi ng" into an | SUP ACM message 432 and relays it to

genera e &ﬁnglgg’gh ert (QV g}q Whl§pﬂ\f G éd {"Re Trunk
Gatew% tC%ée comg% lg :lﬁa gl{lﬁ ?'2_3,8 Eﬁ\ ACM
messaggetidr §laé(ﬁ iRdhe GHERE A0 SRS RAYVOrS the ISUP
ACM o @Q ! AW?‘E&@@&)@@&N@WQ%HRT Gat eway 105. The

Trunk Gateway 105 converts the SIP "200 K" into an

| SUP ANM 440 nessage, relays it to the GvsSC 133, and
When tite Cdikesarwetsithecally déineSH T4 @nﬁta%&ﬁrﬁléthmé‘g%@mfﬂﬁ&to the SIP
Gatewh{ €1 BhvvhicRisane reldyedasans Tk Gaewhe 165 FTHy DAk @atew#e105

conve Qﬁ"‘%@d}@ ﬂfo&rpﬁ’@lﬁ aNNL10! bR ANM 1L K 1 rPrHe @ﬁkc 133, and

at the SAIE, témg,ﬁeinerag: %ﬁJ g&%%l‘éllg%ﬁléé 841 po th%%ﬂ’ edate»u}e grt %ordm g to the

a

SIP prowgpel The SMSGaBRYBlber GNERS the SHE; A’B’ﬁ o a8 o 42 and
relays thae to/GieselleraThen fife ydiee @@l is setuphandibmiyo prEics 4rg able gtalk to and
hear efshfothék. generates a SIP BYE 450 to the SIP Gateway 111,

which is then relayed to the Trunk Gateway 105. The

Trunk Gateway 105 converts the SIP BYE into an | SUP
Either IBEb;y E’fﬁss}aﬁ&owﬁﬁ‘ﬂhe vataysl. t B tdid€al@Shuiddnsahelcal, thSIP UA

BYE 40N81Ad SP Garbiy 1290whith ié ﬁx%ﬂqeﬁ?ed'fﬁﬁtﬁ@qeunk

Gatew%? %)5 Ifch? ke S g’&fveﬂg ‘flﬂer R.F.L message

o Sl e il S
messagfhééﬁ tortee F@rtewaéh ]t‘l*ﬁgﬁrdg’é&[é’r‘QFééP PFFéO‘FCéUP RLC 260

to the Trunk Gateway. Voice Call (SIP UA to GSM M5)

Referring now to FI G 4B, a Sequence D agram for an
The GMQEPB2 T (s cPNwAtsohe %W@gﬁkmessfags ARt R 93h dJaisconnect 462

and rehaybiHae tigt @llegranithenidrieraves thie IBNP RIVC #60 Jo the Tauhk Keteway.
phone or other GSM nobil e phone is shown. Wen the
dual - node nobile station 165 under a WFi network

Voice @ull (SIPMEAtto iGSM MIS3 an outgoing call, the SEP UA in

Reten it TR, TERhh e AL 90102, 26005 a1 Vo Can
from dual-g1esly mabileguaticsy (i WaiFY P’éWlMad‘rPné(HQP%q atigggyphone or other GSM
mobilelpharent nbewfir Binen i ded okt hobilostatiore  ghhder haWiFimstwork
enviroitleht Bk dn gatdoitgoeadl) thdSIPTUAIK thsadeayodedhobildigatthiP165 sends

out a SIPURNVAY Elidssh5e1510 &) RESIP ey 1 WVITHE ST GatewdhE1 1 %erforms a

dlal- %¥te s-ll‘- e%tl Jn %hége'r:ll Frf&%%r hB81d go
el e e

the Tryg (it ayri0oh éff@a'ﬁunk Q%N%sh% FneRs Bw?o%’
and sendgiteoh tethe HRIMN SGMEEM33nwhich a@nabsp Wetwipphge ssBYEN network if
the call s tolRSENdixeGphoanid sends it to the GSM M5 160. The

GSM M5 160 rings to indicate an incomng call to the

user, and generates - an Alerting nessage 518 to the
The GEIEC 133 ZonVdits (/KR IAM aity @rQ.931 Betup message in the step 516 and
sends it to the GSM MS 160. The GSM MS 160 rings to indicate an incoming call to the user,
and generates an Alerting message 518 to the GMSC 133. The GMSC 133 converts the
Alerting message into an ISUP ACM 520 and relays it to the Trunk Gateway 105. The Trunk
Gateway 105 converts the ISUP ACM into SIP 180 Ringing message in the step 522 and
relays the message to the SIP Gateway 111, which relays the message to the MS SIP UA; thus
the caller can hear the ring.
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Al erting nessage into an | SUP ACM 520 and relays it to

the Trunk Gateway 105. The Trunk Gateway 105 converts
woOheo711$9R21 ACM i nt o SEP 180 Ri ngi hg nmessage i n PO®/USR@®P/009489

522 and rel ays the nessage to the SEP Gateway 111,

whi ch relays the nessage to the M5 SEP UA;, thus the

caller can hear the ring. Wien the call ee answers the

Wheng%a&“zsg V%M% aiiG&BV&éll/Iﬁ% Oovl&ltll aeng%ﬂpﬁgﬁ'gg é the

GMs 15 coipvetied T, Ak ISUE AN SRSGinc LGS b Atk Ceteway 105
Then tlwa Tewdy/Caeyay dAY sprertsitbe [SIPA int oS HPOkIPO@ad relays that
to the SBOGatedvay dll hy sTHehmbsshge istfartbiRelayed vathe IME , SIP T to indicate the
callee ARSFRGEtHeSallUThHSIP Ul snidslbhdk 4 S NBKSh#4 tdfihieh the SIP INVITE
TransacAGh ﬁ@é&drtnﬁ% 7 $19ePBRARYE WRflcH ﬁ%e‘%%& to tTlQ%IlSlC%té’way 111 and then
to the ']T.Sﬂl SGQ? 0§ I’ﬁle%e %afh %%etﬁ:' n%gls gh wo? 1es e %lﬁe to talk to and

accordlng otoc
hear eachjaidy (o the SIP Gateway 111 and then to the Tr unk
Gat eway .105. The voice call is setup, and the tvvo
parties are able tq talk_to and hear_ each_ oth
Either E?thh &0 papdgwe the ik el the callcs thatdoyyys the Fa@ Hée GSM MS 160
generages| 4 Riscamnectiddthty thh&MEL 133t be WA VHE 3Ba@nyertiethatlRisconnect into
ISUP REE ansneg inGéOstep Sth endkddaysltd 3he Thenk@BeSwiP 308 owkieh cenverts the

messagd @it BERIYEESA4 Add R1dyS'HR B@saﬁ@ﬁﬁt%ﬁ%ﬂ Gaid\Pays 1 ER 188 Xrunk
Gatew@ﬂ Yo% S1sB¥%Rnd i R @? Sd"i‘ﬂ’é hhfh%(gﬁ-"%:ltéwa 111
relays %lH:eS | I 0 O EQ\%\%,IS ﬁ!t ¥ rags%%gsggacﬁ(%ﬂ’ “200

€

OK” Sg@he g ¥¥ %ﬁewsuﬁbl h@%&@ %e\vi% Hvesdaysdhe 290 Oldpphe Trunk

Gatewapl 8hvdhug thevoras] cajlds sheseSif@llBiatdeMnt 0 t he SIP UA. The
SI P UA acknow edges and sends back SIP "200 OK'" 550 to
the S]P Gateway 111. The SIP Gateway 111 rel ays the

Dual-RiGciin SMS$ he Trunk Gat evvay 105, thus the voi ce call

There I Se t%v%cv%esstf)%lul 6 elil 9&%%?%&9 F;H%k? \ﬁ_élefor SMS
°ﬂgmﬁt¥1€fre °6>.1 P GieHap o ‘FPdﬂ?at“ﬁéhaci ‘ﬁn%&é" be deployed
with tyi@ppliensst atl on, V\,hl ch means that | P-VLR can be

depl oyed with two options. Under Option 1, the IP-VLR

functions as a visited MsSC/ VLR, Wien a SM5 nessage
UnderQusinvle dhd HbMLB! fanciipng dser ViFited MSEINLE. Wherhe SENBmies age
receivéd@oil SHPIT[EAS 2gdPHVILR conMit} the S34S) Eroanthe 8IPSnéNRtgcShty a MAP
messagd /i @s‘éb M m&aﬁmwen MeesMutap Mtbmsimw @uﬁfﬁﬁ%@egﬁeis‘age toa

home I\@a ggz M%\rfﬁicﬂ/{h% @%ﬁe ? t 5 S t or 2 gthg

responsi

respongiikty ?ﬁt%sngﬂ%}mew&s%a SHROBEIFRIF Undler
Option 2, the EP-VLR i s depl oyed as a hone SMSC and

Under%@a\f%%g% 1stc{§p{qg(g ?‘@g f W&Mﬂ gﬁﬁ%%fe@lt\/&c which use the

MAP mﬁﬁ%n@ﬁﬁd@ﬁ te ﬁ@emmﬂhvsn\mhe TerdpiERt withow dhe Byvolvemeat of the
HPLMBVEMS@ThehiP-BLR qomysids) thei IS foony/EiR $iPssegegainto adAP message
and usBARLAREREFor-IW iessagaolquefUBiE Yodakien boeatipiomt, @fd then use the MAP

—FSﬁQbRé&xﬁhateQHéjSMB?{b Mé@e&ﬁ%m'mp MI-FSM to termnate
M5 to the recipient.

Option 1: (Submission Process)

Referring to FIG.5A, a Sequence Diagram for an example message flow of an SMS Mobile
originated message from a dual-mode mobile station to GSM (or CDMA) MS using MO-
FSM to submit to HPLMN’s SMSC is shown.

The SIP UA submits a short message to the SIP Gateway 111 by using SIP MESSAGE 610,
and the SIP Gateway 111 proxies the message to the IP-VLR 107. Upon receiving the short
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Option 1: (Subm ssion Process) Referring to FIG5A, a
Sequence Di agram for an exanpl e nessage flow of an SMS
woni7lieonar i gi nat ed nessage from a dual - node noBCITAIS2007/009489
station to GSM (or CDMA) MS using MOFSMto submt to

HPLMN' s SMSC i s shown. The SB? UA submits a short
nmessage to the SEP Gateway 111 by using SIP MESSAGE

messaé‘%l the I@’ndL‘Rh%n%&tP t@SWiﬁegs]aée ﬁgtfé ofiBiRafiES AG98er 9ec1p1ent

numbef 'g,nqlh'ﬁ ex rrgests%getulghger}lgﬁﬁ% &L ¥l M ? fuasie tc‘o%gFTlt e om its local
mapping (i and tIER FArEAFOT IR BEFacLeH, £¢ Wiibdh ?&ﬂ the SMS-
IWMSCel'&mnwa ¢ MBE mepsagy M%FSM 614exactpnas ifsit anISlted MSC
in the GEMPhetgyorialilte SVIS-TWRISC d70vernnkfers ike 8IS messagde 6@ td the SM-SC

171. TRESMAGE s\@nH@ a bisinlYRéIANG 1 D1d WSWQQ K)Ohltiﬁ is%en converted

into a $1AP q= JKenadd dJ tﬁMI@ veitsthe MO-
FSM 1?% g&éﬁ i %%E %Of %%ef%sppﬂsee t@ﬁm eéé%ﬁéll Tho SIP

Gatewayl St:reémdée ST ‘PKr” rtP the BIB YAgREndigugthe yescessful delivery
of the fhott meissagehen converted into a MAP MO FSM Ack and

relayed to the IP-VLR Then the |IP-VLR converts the

MOFSM Ack into a SIP "200 OK" 628 and sends the
Option ésphmmrnauonlib'oets@) Gateway 111. The SB? Gateway 111
Referr{n%l to)s%cce % ﬁqu(ejg‘f géran? fgr an e et ¥ S%FB)SSQA tﬂ%»\’ ﬁ@tﬁobﬂe
O“gméte (IR & 3'F18He P?‘B’é‘é§ UORé'—Pé‘rQ %‘“g P MT-FSM
procedge)ipedicsstipidghv e g regipientavighaut ﬁ@s@a@léemleewfdhe EREMN SMSC
is showdpbi | e Originated froma dual -node nobile station to a

GSM CDVA MS usi ng MAP MI- FSM procedure to directly

deliver to the recipient wthout the invol venent of
The SIPHEAHRbMIsSNGE nhesssdeawrSIP ThrevaiPl 110 s tding h STR MESSAGE 710, and

SIP Gﬁ@&ﬁ?@ €1 Eélay%' the Eﬁ!s@é@%w 1234 dbyIPUViRg Ui‘)oﬁlrgc SRASHEP hikSsage, the

st Iqutl r’f’nﬁ%ra}(%lqggﬁ TR Afid Es%age and then
RN AL O G N e

the sarpp @pgats(as ﬁ%?s%eae@n ORFR belang W‘a&r@@e@twbatsmfmmémm the
home gpetatgi.r@paer seceipt ohe SEIHreIM., thehip@piEReHLRNE T ehsiclss thetroaming
relationship vt the IBATER O fethatelatiaishifhia anedliderableasnes thie HIER AT returns the
MAP $RI-FBLEREARPAGaH e IENFLR WitHithd BVISDNind the Widife@ NMSTRddress that
the re&@gﬁﬁggbneﬁw)%&iésgel pt of the SRI-For-SM the

Cl pI ent checks the roanming relationship with
the IP-VLR If the relationship is an allowabl e one,

TheIFt &@ﬁ %rﬁ&s%{x%&&?%f@ﬁ rﬁﬁkssﬁgét stg%l&/ﬁ 7Js§5n Qh&ﬁﬁdT-FSM

718, ”{ ng eacﬁ:(mvgmoq fgoaﬂ. ﬁll fefrv c %ré%ictlgw a ﬁﬁﬁf is used in the
IP-VLRh Eipog epredving gheeddT-EEMe thas NHISC pagssdberecipieangymasfers the short
messagss inthe ARSI, -aF S\ 18y ini the wiepcl20aambganeratésoam dakopwiedge message
722 todhé fBMIIR ifahatrasdfer sticoeerls GBMif IP-WAR giharasat the STRI200I Oki724 based
on theNE-ESMVAEL. THREIPI@ASK XY 1P F18sMie EBM200NOKYMBE 8 AEESIP UA to

mdnca{?htﬁca rs&fée%fﬁl”&eh@@ﬁ' & tﬁé‘%ﬁ?ﬁ%&s?%grfho” message to the

720, and generates an
acknow edge nessage
Embodiments of the present invention also enable the SMS termination to the SIP User Agent
that is roaming in WiFi environment, which messages maybe originated from GSM network,

CDMA network or other networks with the recipient MSISDN is the SIP User Agent’s
identification.

Referring to FIG.6, a Sequence Diagram for an example message flow of SMS Mobile
Terminated to the dual-mode mobile station under WiFi or WiMax environment is shown.
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722 to the IP-VLR if the transfer succeeds. Then

EP- VLR generates the SEP 200 Ok 724 based on the
wOnReE8o2ACk. The SEP Gateway 111 rel ays the SEBET/UR2®7/009489

OK" 726 to the SEP UA to indicate the successful

delivery of the Short nessage. Enbodi nents of the

present invention also enable the SM5 termination to

The SNIRR: @ﬁf’f&:’%%dﬁ% @Bo& Hﬁ'.’ssdg% 8&9%"&(&931{4@ B4 C 180. The SMS- GMSC
sends a IOI;A'IJ g Sl%éﬂ%?% W%‘S{u%'{ sgchg %c?[ﬂ {lth%]sc

locatlop opn @5’1‘?" @ ltr g{'@?p l'@-s%]pl% %{&é Sl% with the IMSI and visited
MSC tha&é’m recipientiip gurrertfydegatad, wiyckrisahe IPVIgR d0¢ addrepy. ddeativIS-
GMSC 180 then soradsphe MR dMBESM I8 ¢f thSNB-WbRI 108, Waiall avataas the short

messagefhnﬁmmﬂforﬁﬁﬁﬁn oy IPeVERAKO7QRen Rslgies \METMST all M2 from the

MAP £ELILR '?ls el ?.%OFR %I%%?)é @grefs {e'way 111. A
local dfEBREH uiitarile Iy RS 421 e siipien don R IMSL And
characiep €QyeBHPN i A1SR Aomsettthae IRSVAR IgrEomue eSS dh formae chpirpet into
readableZharset i the SIB Usesushves GOGT ard0TH; & Ahel$dP [Gastwaph il 1 relays the SIP

MESSXGH 822itd\MBE ST &IA tdnd the SIRUANEspands witten SIF “2@r@K&#®R24 once it
succesWﬁll? Bedsdel RARd UR I\iﬁ Btﬂé)s?noﬁqﬂésﬁﬁ oﬁh@ s%%cﬂag @pIVIER sends a

delive &fi?b ﬁfﬁ %}\ﬁsgann%Ii% rmt - onﬁr't]:ﬁ SIP Gateway
111, wiigh \}’ilﬁ‘“_i}o“"?“?%"’eﬁqfveef%ﬁe@?%t i rhi%lata fromthe MAP

nmessage, converts theminto a SIP MESSAGE 820, and
en it to SIP Gateway 111. A | ocal database is used
CAP écﬁpa?’ﬁlétyl P-VLR to get the recipient MSISDN based on the

In order MSFacilAag ISPBENBTE ®i11i6S Bysiéxﬁlvﬂth mselﬁgaa NEerladeflffnent,
embodlrﬁer}{ggf te ;ﬁ'@&\ﬁ? Hve]ié"@n @M dgatile ﬁ}toé(ﬂ (O S RRLERIA
rS‘stf P8 Rtfion @ §,§é§lag§ 4 %mﬁ]&/ E héd in
3GPP spegt ’(Cﬁéo %Ag erPri?cﬁl 1gimp Wtqﬂ@n é (it can also
be lmpﬂquym%@sasmar%&ecb@@d@ésbwa kgem fiegystemeompast @nms Begéerably
the CAtPointdnfacs ishsapleinented Withih reMPRVERN aisd thed® VIR ragtsrasphbe following 3

roles: BiZBabROSC 1 irtua B VERGVEMERAT SIS HasSE), tHusithee sBSHABERSome way for

the SIP G?&:@bfg?q 1§|aﬁg%t‘?l\ﬁ@¥ Ilée"sp m%&@ ke éaw%a"g’ ﬁé d1§'connect10n to
BN

mgger dcom‘% f1§§$ Prc%cg?%re Wn Sdﬁefnlt uﬁegs 41O P protocol
betweqnﬁ apy % e Bratosal ¢antaias gk leagt{but not limited
t0) 5 U}?F@@QWWSHMM Aﬁcemtsléummm Bdl@aﬁqw@lcdﬂi’erpﬁlo‘t%col to

connect with HPLMN' s gsnBSCF/ SCP, in which the I P-VLR

acts _as standar d snBSF/ SSP defi ned in 3GPP
SIP Usepde PSIhPhone v8 @)x@e?EhOﬂmwtbADABrmtoml is

Refern r arcikaftipté nggs oSEMVERe call
PRI T o IR W s et

within the | P-VLR and t he IPVLR acts as the

ol rol es: rtual t ual R |rtua
When 68916 SNRAEE MESi68: $3L0E Ve eI SHE ot nshcacigd tagtghe STP
User Aggnidiagyequestegdrig setripa roice cilbdahe SH Speavayr 1t1rgs=nexa|t¢s a TCP Invite
854 to ghet WPpVRRAL GH. Tho ARSALR dﬁ? them exanggesrthe MERCMISECAnd checks if O-CSI
exists fok tHd quglil PA6Hdhe actoRe gSMBSHItBNtged SRSCAPHI®GP td BledoYrect
SCP/gsTﬁ:fCP,rRsQItcﬂ GRls B! MEeint %@i fﬁfgﬁ'ﬁﬁ i Lot ar‘ichﬁored by the IP-
VLR IPI? rc%]uFré the uP gglca%%ln rggetcﬁ‘l %\f?er ti §éi>a Ey successfully handles the
CAP flow, the IP-VLR 107 takes some actions based on the instructions received from the
gsmSCF on how the call is to be routed, and then TCP Invite_Ack 866 is sent back in the
same TCP connection to the SIP Gateway 111. Then SIP Gateway 111 forwards the SIP
INVITE message 868 to the Trunk Gateway 105. A response SIP “200 OK” indicates that the
destination has accepted the session invitation. Thus SIP Gateway 111 will send TCP Accept
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to) 5 nessage flows: Invite, Accept, Hungup, Rel ease

and KeepAlive. SIP User to PSTN Phone or Mobil e Phone
W@i2047/10#8R1 pr ot ocol Referring now to FIG 7, a Sequasz®7/009489

D agram for an exanpl e nessage fl ow of Voice call from

a SIP User to a PSTN Phone or Mbile Phone wth CAP

Protocol is shovvn When the SIP I NVTTE nessage 852

382 03 %gaség? Efi‘b i as r e;cg*g’g%( %;%%ssf%léhﬁh&%”i%é {iféﬂ%g‘ﬁln record the

tme“?‘ﬂ%ag"ﬂg Lgenerates a TCP InV| te 854 to the
| P- VLR 107. The | P-VLR 107 then examines the TCP MsQE

and i sts n ty, and
After sge‘fesssg@y C%‘F‘? 7Pt e [E‘kg‘e'? |Si’)“v€zl ‘:li‘gl‘ ﬁgl’céF?ﬁé’&tACK 884 to
indicatgdi handbiog, re@duth@ the SHCRgteyay 1 1Th Eithersarty may relaasedhe £l with a
BYE methbécOadecript oftthe BYH)yhd S GatovRy 107 sehdsi aTHCP Fungup 900 to the
IP VLA% hgiéAte ald mmd%"vﬁf:@ﬂw Gngofid &ll. Utesudbddaful B handling the TCP

UBE &3 R Wl Y Fﬁﬂe@Aﬂfﬁ)v%éi’é)l\B7 iR bR tl\/é-Blslsgxnecnon event.

After g?ﬁ%ta;% ﬁcg&s_eSr{ﬁ E%&eﬁﬂw andI n1<he§tch Lon Ehecgaly Ld sends a
£ el‘f@p %9& Bl IPsVﬁgnw hy nﬁwtﬁtswe B Humgep, Ack 908 to
theSIlaéiawewﬂdrl to the SIP Gateway 111. Then SEP Gat eway
111 forwards the SEP I NVp E rressage.868 to the Trunk
Gateway 105. A response SIP "200 OK" indicates that
Those tskidled ds thermt wWilhrdeagniac tey thedsi giding esessagesibetw ¢eat BN 189 and
PSTN Thusie BiPafeahiwed dctdallyi the sigaaithghGBssAgeept §8e tomitvd, and those
skilled lﬁ-t}{éﬁ’n SRol1AfkABW tEEift}{éEi hliddBrofdtet 85k We IS8, TERL4HQ.931. and

PSTN% P¥Lr’§1 %&le REQ b SdEx‘f)&[FfA %@ altg}i%tsﬁﬁmaﬁ_%s PSTN could

be alscA égﬁgggrgez% kanﬁl pl%ho%(? 180%14"‘% (BSM Phone,
Mf?‘*r]\)&PE%\?‘éoﬁhﬁ%mﬁhﬂﬁ F'iaH@“ result to the SD? Gateway 111.

Either party may release the call with a BYE nethod.

On receipt of the BYE, the SEP Gateway 111 sends a TCP
FIG. 814hays g 0@ complisatef magsgge fiow ndien oth thecalingtanegalled party are all
registeaed wmipo Wik @viroGnesuocebsh AR niessadics nyoult be TiiEkered twice,
once tbiuiEiep thel biHgRontalling ph@gahe biher faifthé tAwkd par$CPa adifidve
consistédcy GRAd plePRUPLRSSYREGHEITRTP fY&BIce i8hBIB 0 Hk% Q@H@a& $Fype” as the

param?!{g:p fo%%ﬁﬁiestsgges% {rl r ?%E@ g?iffgxsen{ Uagogé hgag h flrst trigger

time tlfeh%argpe Hﬁ se\l}\m q—ﬁgoln' rAg%e asneter is set to
the valug Callem "-E%RSeﬂm;P 814%%@ docdliffiegent |aﬁnqn$8>aa¢4 mwmq different trigger
valuesrand@yemtze t hat t he SI gnal i ng nessages between PSTN 189

and PSTN Phone 190 are missed, actually the signaling

nmessages are quite common, and those skilled in the
In addaidn, gtecolwidormyy a dodie ztﬁpdaed fgrech hglipidoblogpedraton it ¢thiHease, each
individuBUBperdid? cof it ABYirnan MIRIINLR 82 S1EIGRETMyRNReedifiBd in this
docunfegil d al so denote nore general ones, thus the PSTN

coul d be al so GSM net wor k, CDNA netvvork or etc. and

t he PSTN Phone coul d be GSM Phone, CDVA Phone or ot her

It will TRRLd 5&#9?51‘69{] o) ﬂecé‘hlﬁedsiﬂqw@a{l’ 45‘9%& R }1?% ?Idoe made to the
embocﬁ%sng%ﬂwﬁﬁsmaa e, AL S ol e R h e by e

appengedelagss ages shoul d be triggered twice, once to
trigger the billing for calling party, the other for
the called party. To achieve
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consi stency with a previous nessage, the TCP interface
is able to take "Call PartyType" as the paraneter for
wabkboneerages, and trigger twi ce with differenPCvaiSems/ 09489

in which at the first trigger tinme the paranmeter is

set to value Caller, and at the second trigger tine

the paraneter is set to the value Callee. Thus the
CLAlgﬁi\ﬂf?is able to do different actions based on the

ferent trigger values and events. In addition, the

sol ution can also be applied for each individual
WeclagiBerat or. In this case, each individual operator can

install Virtual MSC/ VLR and SIP Gateway 111 specified
1. | A nidthsd dpedivedting d fobild Heviee foardial wsidipP aeendrkicompaiging:

SkdrslaBidg 'fﬁ'sttrg sﬁ‘ﬁﬁoﬂ Hl@ﬁsa%dﬂroﬂnqﬁé B e MBYicBerdiRd @nﬁt%rotocol to

J?»?re?ﬁ’éor ﬁd i“éréx H0Mon %@#&'snrga st téd?&o%@f ga”

tt nvg t t10 TEES 53/ ter t %E % se the visitin

c‘Faé]s}?é ‘é@A E‘I’gé?Fﬁ T MGRSHRES 1D BT B Y P R Y5 &
ﬁEﬁWP@‘deV|ce to use a visiting network conprising:
translating first registration nessages fromthe

2. MY methde\uf ciaiiriQ fushdrico&iprigingt ocol to corresponding

St%@fh@hn %Qd pohiink A EERIAY & oh pRotdEAD doREQP BRI resiithse
Hﬁéﬁﬁ ﬁ;ngnﬁg&gngufeglstratlon nessages to

$ ﬁg use the visit ﬁ L 13 ¢ bil
H&d F°IE‘TSBPﬂﬁl‘Tg r?SL?PPWe?’eiSBﬁ?r‘Pst %ﬁrs PF%FH%‘P P itgmese
Hﬁnse messages in the second protocol to
corresponding response nessages in the first protocol;
3. artek inetdBIBf iclding , Wreio el 80 paitdd] £SO TRESA Pestocol.
in the first protocol to the nobile device. 3. The

I :

4, Sé;éﬂgtrt]l% rﬁ% tc?dl rylg?&{. il o?engid I)fﬂﬁ'éo] ’?{ % %lg)%g# wir?lessrﬂ)r]otocol

wherein the second protocol is-a obal wireless, o
5. pFhs wetdiod of climth avhipgsin de glpbell %F%P&F, prpfespkisiMpbige Application
Part (MABbal wirel ess protocol is Mbile Application Part

(MAP). 6. The nethod of clain11 further conprising
6. TI'Bid in@bﬂoﬁg)ffcla‘i’ﬁ‘l %h@nﬁe}% \%;e&egihg RbRtA& hiddMRldevice an
et gt S 0B D e Tk B SRS Eile B egisuasion
MeSSAKF- claim 1, wherein translatlng the first registration
nmessages into the second regi stration nessages are
7. pbrd mevhed odclam I, hersintrapslating tie firskiegisiration atsissages into the
secondRtegisgtion (rleBsagbdYre performed at an Internet Protocol Visitor Location Register
(IP-VLR). .

8. The method of claim 7, further comprising authenticating the mobile device through a
Home Public Land Mobile Network (HPLMN) Home Location Register (HLLR) using the
second protocol.

9. The method of claim 8, further comprising exchanging authentication and location
information for the mobile device between the HPLMN HLR and the IP-VLR.

10. The method of claim 1, further comprising authenticating the mobile device using an
authentication sequence with a proxy server using a third protocol.

11. The method of claim 10, further comprising retrieving an authentication sequence
from the mobile device.

12. The method of claim 11, wherein the third protocol is Remote Authentication Dial-In
User Service (RADIUS).
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8. The method of claim7, further conprising

aut henticating the nobile device through a Hone Public
woand/ il e Net wor k (HPLMN) Home Locati on RegP6€TARIS2007/009489

(HLR) using the second protocol. 9. The nethod of

claim8, further conprising exchangi ng authentication

and location information for the nobile device between

t"[kHvae xjﬁlgﬁ'nﬁﬁ"oﬂr%rﬂ Nd fffifer 'cgm?{hﬁniggsgndlg 4 Sﬁ%&l'lﬁgss%ge 9L35d® Message

13.
entiCcating the nobil & device
fromtq?@ﬂgiﬁ%ﬁevéfﬁﬁ?méﬁsgg{ﬁ?%hg Y&%tence with a proxy server
using a third protocol. 11. The nethod of claim 10,
14.  fAumdteed efmstrblishing arcalltiesveanc first mobHe devisanég second device
comprisigtience fromthe nobile device. 12. The nethod of

Gbadify frbm WRSTSI Mobiledévitd &lnmdbAk 968criber IR it@d Servwes Digital
"W%t%ﬁl& Qﬁﬂ )q{hn%eqla]g 'tlﬂa #éﬁﬁat%{ﬁ’drﬁﬁer( RADI U

oiprl SI N sendln a
e taine s 1N ninbenizue § e ER t@@m
FOSPEHHEE tarR &a!éwacyeassq%ateé\w the ée%fna@gﬂ &tﬂhl'@rﬂh@ge ysing the
ddSRMendeen a first nobile device and a second device
crogssing the sedond denige fusimgthdrgatbivagt nobi | e device a
nobi | e subscriber Integrated Services Digital Network
( t J [ -af i
15, #;@F%f&ﬁ A b TS
connectlng to a gateway associated with the )
16. mﬁ@pﬂ&ﬁ clami 4e“’b?f6ﬂ’e°‘l9§?‘ﬁ§’gttﬁé‘ SAERKEY CATRPTREE @SignAlne
protocelne second device using the gateway. 15. The net hod of
claim 14, wherein the second device is accessed using

17. St mifhod BFRIRL T YiRfeifs iR dl’i'g%n‘gﬂﬁ?t%bé‘ll i§ @mg}m Siwghin@ 7, ISDN
e gyhgnal rng protoco
User%gﬁélgié‘ﬁ% c? ait 8r%her ein the signaling prot ocol 'S
Si gnal S\Mtchl ng 7, |SDN User Part, Tel ephone User
18.  pHhg megjodgfghpin 141 svhergin thechirsbogile é‘P‘é‘F?rF’i@P“W PrUser Agent.
the first nobile device conprises a SIP User Agent.
19. IPhe fheethodrifletxdmor8, Ghdhencdihprifsingt her conpri si ng:
tth @A THtinlel dHan AR WHLAN AR OE SRS Ot %gcr BSIRRALOBIld 8evidtEfrom the SIP
fﬁg&tAégapltdgsﬁegé&grfammthe SIP User Agent to a SIP
Server’ mt’tln E ssages |]§,d\/it|ngthe
JETRETH {"§ ‘Pﬁs‘%gfﬁ %‘6 {‘1%’88 oot
further conprising: transnmtting the domain
20.  i"Hieometitodot cdlamalf, uthergamprisuwi vi ng from the HLR an
| tnarestiiettrigath@ ldoMabi inforBiatioh oo ah FEIR ;i dnd (1 MSI )
CREEIOHIROMEMBe HLR an International Mobile Station Identity (IMSI) corresponding
to the mobile device.

21. A network comprising:
a hub programmed to control a connection for sending a Short Message Service
(SMS) message from a mobile device, wherein the hub is programmed to exchange
first call control messages with the mobile device using a first protocol and to
exchange corresponding second call control messages with a transmission component
using a second protocol.

22. The network of claim 21, wherein the hub comprises a Session Initiation Protocol
(SIP) server and the first protocol is SIP.

23. The network of claim 22, wherein the hub comprises an Internet Protocol Visitor

Location Register (IP-VLR) coupled to the SIP server and programmed to translate between
the first call control messages and the second Ttontrol messages.
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to the nobile device. 21. A network conprising: a hub

progranmmed to control a connection for sending a Short
wokswage28er vi ce (SMS) nessage from a nobil e degras2007/009489

wherein the hub is programmed to exchange first call

control nessages wth the nobile device using a first

prot ocol and to exchange correspondi ng second call

24. Cp ﬁé%vofﬂe&sﬁﬁiﬁ? 2 W herBintth@ IS I 38 1sUbup RARS RETmE $loB&Lich Register
o o S 3 4 s AUEER ik

server and the first protocol is SIP. 23. The network
25.  oFhecneswailoof cloje2di wherpia the BIR Sefyer sayogmmmadsiopechange the
secondRromtrot oiessddigss tith apamgticntnatRegiester usinigRhd/kdRond pugtioed dnd the IP-
VLR i§ pRgfinins® td@ich@ﬂ?e SoregpanaiBg thifd el ehelQiges Qhthtthe HLR.
first call control nmessages and the second contr ol
26, EROR: %?)gkzé"%cl:}lipng f/g%ﬁé’rék RE nib A2 g A erg?e!%&e\t(%‘f upling the SIP
Serverdq g I‘B‘P‘B@F‘éh%ﬁa‘%

) 1 . <)
4 YRV orko RN Y GarbprdePidn Spdiching Center
(GMS€he nobile device to the HLR 25. The network of claim
22, wherein the SIP Server is progranmed to exchange
27.  Uhig Ret¥8AO8HcIGRM DT OlhéRmSAE S&cont iphotdBolalh ResHal GatwdRing
protoc§ET V€r using t he second protocol and the I'PVLR is
progranmmed to exchange corresponding third call

cqontrol ssages.wth the HHR. 26. The network o )
28.  fhg ?ﬁtw,ﬁf GhERIER A7t WhetERhe &ﬁ&@ﬁ%ﬁ‘é&voghps BFﬂéOb‘gﬂ%Mﬁbﬂe
Applicadop Pai §MAR) mpicgbrver to a Home Public Land Mobile

Net wor k (HPLM) Gateway Mobile Switching Center 10
29.  (THEEItword of dihen D8} WhEHinCthe 6tcdincdll conh6l @kdsabdicorrespond to

. . o I 0] . .
opdaSE RS0 B Aot GLEGEIYNELIANN WIRCRHGL B kbl dvico o
ner\tor Ki ng protocol is Mbile Application Part (MAP)
protocol. 29. The network of claim 24, wherein the
30. sEewnretwedd Of dlame 23] whersetle bub dunthes gomprises apriwrtyi awtheatication
serverl ocation of the nobile device on the HLR and
aut henticating the nobile device on 20 an
31. ﬁé‘ﬁél% Bf Qiny b,V»@ ere?x‘xothe p& El"(@lrtiléat%n Qr%lrfk ?o ammed to
authon\i\zE% & %bggehﬁrlill) to?uerrl'ofi‘l%r Cg‘g éﬁigg‘?taakg eru'(n)ci( {o bill th m%c:bilgr hone for
OB HIPPEG PPERC R B TrmipRd tasks it 10 BB the mobise!
SeIVICG®her ei n the proxy authentication server is progranmed
to authorize the nobile phone to perform predeterm ned
32. tHeksetaodk oHclbinh R21 Wwheneiihe SIP bawer is progremmesias.ex8Range the

secondl &8 ¢tgitoDhlessges Wathth@ 2uthehtedaBbn séver MdIh8EPWELR ii$ programmed to

exchaﬂe%h%mjﬁ%th%%ﬂ%ﬁtrﬁhﬁe%@ag%@ GAffrear R %Qﬁ%raodhird \?rotocol.
messages w th the authentication server and the IP-VLR

33, ’fh(? rrxgtg/ro?kmgpgafrr? 32, wherein the first protocol is SIP, the second protocol is

Remote Authentication Dial-In User Service (RADIUS), and the third protocol is MAP.

34. The network of claim 21, wherein the first call control messages comprise a MSISDN
of a mobile device.

35. The network of claim 21, wherein the first call control data comprises a domain name
corresponding to the MISISDN.

36. A method of providing Short Message Service (SMS) services between a Global

System for Mobile Communications/Mobile Application Part (GSM/MAP) domain and

Session Initiation Protocol/Internet Protocol (SIP/IP) domain, the method comprising:
providing a SIP interface for SMS communication with a SIP User Agent in IP mode;
reading a Home SMS Center (SMSC) global title address by the SIP User Agent;
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exchange corresponding third call control nesssages

wth the HLR using a third protocol. 33. The network
wofowliiaoan 32, wherein the first protocol is Sl PCTHIS2007/009489

second protocol is Renote Authentication Dial-lIn User

Service (RADIUS), and the third protocol is MAP. 35

34 The network of claim 21, wherein the first cal

ﬁJ rfPH: ﬂn%ﬁq 1l%fth S Io? a(i-ﬁ) &Public Land
ﬂ? ﬁ g\é?r lé%edrpo 88 adi%lé)b}% kS IP]/I network;
oy HBnRAI oot SR Mt Ghreras w@. %qs?\ I GMAP
MOFEM mepapeiser vi ces between a d obal System f or
Nbbi drdi ngaheriviA B M OFSY Ivbésshge &yrpt SdESCpandPar t
(ConVEMNE kh &R Pes BOkeIRR®S Edtrds bﬁdlﬁg S®P response messages, thereby

Ffﬁfb‘rﬂ&r?g (h%@rﬁ gl?: L QGRL s ‘%’3{9 1l)ﬁ))res?|ﬂrm' n, the method

conpri sing: 4 |nga I nter acefor SMS

conmuni cati on W|th a SIP User Agent .in |P node;
37.  rednaidod ofislmSosiurther e9mpswss:)tn9gapat9a‘|>etwr=?rr 8 G chagacter set
and onppf ASE-TEmRL UFEr8.Agent ; provi ding a MAP interface for

comuni cating with the SMsSC of a Honme Public Land

38. Mok xlnsthhetowdfm(ddwﬁ@}ew sRéitie a§&%¥sels@g§g E&é? lahe gtlogu Ma
n J ng a body of a

Subsc%??%é&g%%oﬁé y theOtg%ga’eUser Agent into a MAP

MO FSM nessage; forwardi ng the MAP MO FSM nessage to
39.  tThe methed of s r@o%v&rfh%gomésmmdé%wdmﬁ &y e SIP User
Agent.correspondi ng SI P response messages, thereby informng

the SIP User Agent of the subm ssion result. 37. The
40. et weteb oflcalim i@ﬁfuxftﬂ&kbﬁxﬁmﬁﬂgnfdnﬁnﬁﬁ {diled3@b WERP Server

in real?ﬁﬁ%&ﬁggﬁ&#ﬁ{eﬁ%%n %%&hgl rdglr% 5# titre ngregg is

conf i gured and stored in a Subscriber ldentity Mdul e

4l (Biavpededf wiam 39, fithes sompysingieansitting thy addregs ip §S 1P Server
during fayFIPHRIEGEDIER opemation.eadi ng t he address by the SIP User
Agent. 40. The nethod of claim 39, further conprising

42. UANSABA bf PDvidifg SHE RESwioRkiag BkiveealVGSM/NM AR abmbin@hd a STP/TP
domm&hﬁ tl'?cQPé sage is exchanged in the SIP nessage.

%%x@ma # PF %Ei fgﬂ&&fﬂ?@"ﬁc@ S o EE S PSS Afnogungepion with »

Bade:42. A nethod of providing SV

i prowiding kM@lbe‘txmdmatlan EsI(MAP doteafage ferdomrsiufication with a
diaomie 1,ochtien Regived (MDRP ahd SME -GN S afiartepditi doad €3S network;

| S¥nivkATngNb YR FCSIP Nisskye inté 8 MAPSHIOFor$M and MT-FSM
clggg'gggéscat ion with a SIP User Agent in |P node;

forwarding the MAP message to the GMSC;

converting the MAP response into a corresponding SIP response to inform the SIP UA

of the result; and

mapping between GSM characters and one of ASCII and UTF-8.

v—':)

43. A method of providing SMS interworking between a GSM/MAP domain and a SIP/IP
domain, the method comprising:
providing a MAP interface for communicating with an HLR and a SMS-GMSC in a
traditional GSM network;
providing a SIP interface for SMS communication with a SIP User Agent in IP mode;
converting a MAP MT-FSM message into a SIP MESSAGE;
forwarding the SIP Message to the SIP User Agent;
converting a SIP response from the SIP User Agent into a corresponding MAP
response to inform the SMSC of a result; and
mapping characters between a GSM character set and one of ASCII and UTF-8.
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providing a Mbile Application Part (MAP) interface

for communication with a Hone Location Register (HLR)
wand73B2GVSC of a traditional GSM network; CORZEMUSRDG009489

a body of a SIP Message into a MAP SRI - For-SM and

MTI- FSM nessages; forwardi ng the MAP nessage to the

GVBC; converting the MAP response into a correspondi ng

44. A Bldtﬁ&p viding Bt RamBePrdrd Wicd &1 t'bedsduatl-m&%qnobﬂe
Statlon{%ﬁﬂ g& %ﬁ},‘g %g;nﬁ)arg and one of ASCII
‘if Taf

o 1cgt1%1 py/'v%p{ } V}grakt%arqgtional GSM

t}’é{’ é‘}f% %
’corrprl sing: providing a MAP interface for
5 ay ﬁﬂ@mg:éasmﬂgltm&ch fancaduRumicaticn SNB-a@YBWUsen Azent in IP mode;
tpradidirigon8s7 G&Mfmtfwe&xmmhwandn Rgthea EMSC érevdiaccalf &tup;
?eM%c Hﬂg{sﬁ @? u%lgéég%e{%@%ﬁgkg{% ll\l/EEst'?E‘i‘x?the HLR;
| %t er Agent
CCSH\V/%IPPE ﬁ%ﬁgﬁﬁﬁé‘ﬁs 2J%ifent i nt o
10 Aetminiag I—Pn cmqm rrégm@@ théh¢ S thatis IWBE the MSISDN; and

rfemrﬂsngahdsﬁﬁﬂﬁv@m}meaddmss bet ween a GSM char act er
set and one of ASCI| and UTF-8.44. A nethod of

45.  PrHMbethbE of clRanaN G/ HBREDS ﬁ\/IfSQJfMgRN%Qﬁpn%QHbIé fhfy IMSI-MSISDN
mappi 3599 BsdB! éoﬁv:éxrt e lgiggﬁf){nt apgl%ﬁ%:th% pessage ém%oo?l FSISDN in 2

rovi
15 SIPIN ?1‘4“85% vvlth an HLR in a traditional GSM
network; providing a SIP interface for comuni cation
46.  \FhermethEpf cleim 4Agwhereimthe Raltselaip messapelisnaneaofISUP IAM and
Q.931 Bempr face for communi cation with a GUSC for voice call
setup; allocating a tenporary Roam ng Nunber for a MAP
20 PRN request fromthe HLR, storing the IMSI and MSRN in
a mapping table; converting a voice call setup nessage
into a SIP INVITE nessage; determning the |IP and Port
information of the SIP UA that is using the NSl SDN,
and forwardi.ng the SIP INVITE to the address. 45. The
nmet hod of claim44, wherein a | M5l -MSRN mappi ng table
25 and a | M5l - Vsl SDN mappi ng table are used to convert
the MSRN in a SS7 setup nessage into the MSISDN in a
SIP INVITE request URI. 46. The nethod of cl ai m 44,
wherein the call set up nessage is one of |SUP I AM and
Q 931 Set up.
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