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This invention generally relates to wireless communications. More particularly,

the invention relates to handoff between a session initiation protocol (SIP) network and

a cellular communication system.

Background
Table 1 summarizes acronyms and abbreviations.
Table 1: Acronyms and abbreviations
AP Access Point
AKEY Authentication Key
BS Base Station
CDMA Code Division Multiple Access
CFSCNM Candidate Frequency Search Control Message
CFSRSM Candidate Frequency Search Response Message
CFSRQM Candidate Frequency Search Request Message

ESN Electronic Serial Number
EVRC Enhanced Variable Rate Codec
FA Foreign Agent

FFS For Further Study

GPS Global Positioning System

GwW Gateway

HLR Home Location Register

HW Hardware

IETF Internet Engineering Task Force



| ETF Internet Engineering Task Forcel MSI |nternational

Mobi | e Subscriber Identity 10OS Inter Operability
wEp@eioiizgat i ons or Server | P Internet Protocol PCENS2005/025810

Local Area Network MAC Medi um Access Control MAD

Mobi | e Addressed nessage MGW Medi a Gateway M B

Managenent | nformati on Base M N Mobil e Identification

WiSder M tepstioaal Mobile SULSEHRYISENTI Mobi | e

iggi nat eﬂ,i %/EOM% & Swi tching
&nter |Iepé16 %%r{gétdf Ngﬁ%ﬁ%xt Generati on LAN

IRM QOper atriterneAdirdioicst r at i on Managenent OANMEP

ation Managenent &Provi si oni ng OCS
m/an @Fpggﬁe%elgét&f#&gw Point to Point Protocol QoS
(LmACI th OMe‘BﬁlHMIAI&;eBE@(ﬂHqJJESt For Comments RLP Radio
in rot nal i Gateway SIP Session
IMA atio '8t@% %‘?ﬁi/ﬂ‘%g Pe Network Managenent
fewpcol  RiceiparpbRapnt ary SerV| ce SS7 Signaling
System #7 SW Software TCH Traffi c Channel TCP

Whspor t Managesentlgiogegtion Base

MIN Mobile Identification Number

MIP Mobile Internet Protocol

MO Mobile Originated

MS Mobile Station

MSC Mobile Switching Center

MT Mobile Terminated

NGLAN  Next Generation LAN

OAM Operation Administration Management
OAM&P  Operation Administration Management & Provisioning
OCS Obiwan Cellular Server

PPP Point to Point Protocol

QoS Quality of Service

RFC Request For Comments

RLP Radio Link Protocol

SGwW Signaling Gateway

SIP Session Initiation Protocol

SNMP Simple Network Management Protocol

SS Supplementary Service
SS7 Signaling System #7

Sw Software

TCH Traffic Channel

TCP Transport Control Protocol
UDP User Datagram Protocol
VolP Voice Over IP

VOPS Voice Optimized Power Save
WAN Wide Area Network
WSS Wireless Soft Switch



UDP User Datagram Protocol Vol P Voice Over |P VOPS
Voi ce Optim zed Power Save WAN W de Area Network WSS
waelessl Soft Swit ch[ 0004] SIP-only devi ces dRCTU$2005/025810

have a cellular identity and cannot be granted
cellular access without a cellular identity. Thus,
there is a need for internetworking SIP-only devices
with a cellular network. [0005] One solution has been

[0004] t O st &P ealy gevides Moaid® have aldeliiar ideglént aridycanaoebe ptanted cellular
SIP-only device that is planned to have access to %i
actdsefhonet vieuar TGy SThenEess ElBFG. Qb linieshyorking SIP-only
reaguire e standard SIP protocol in the
QE ¢ évﬁ%égaﬂ?§§6%?°ﬁ£ anot her solution, when a SIP

[0005] devi c®madohgion lmelbeed ar stdigadllyen)lotdte acallilac ajentiey tocyerdSIP-only

t hrough t he public teleph t k (PST din th
ST T 6 QTG (LB QP dOch eF T MFHBCRpr AHier} Gone standard
38l h}é gég]u\kl\lﬁ% é}%ﬁtggﬁ th& EhAdRd SRR oRRGNE BBF fdvices.

over ects the voice quality of the calls.
[0006] | t al 9o anothenseloten, extienaa SHAdgese shltce celdat de¢vicd, ghe call can be

rout t hrough the PSTN and PST rators, c -
g e S T B L USRS R PR Bt i o
that does not reqyire changes to tcpulat andard SIP network.

protocol and that does not involve extra signaling and .
tThas olotio entinslaces GRIEHSDRBERIKTIARCgvethard Drugh N&Cts the voice

soappeneee it afo SRREER AR FBBE TR B Yilfsetued trough the
heyTadehiid BTN obb@wré chaagefor denad. wi t h an enbodi nent ;

[0010] FIG 3 shows_ an interaction between a servin
[0007] robi | elhyis othpisris a@ae%f%aaﬁﬂh&%{%@oss SPTIEABHE Fifnees 1o the standard

AGPOr S80S P A AR Dk o A afd Garrd ostimea

e originate all setup i naccordance with an
enbodi nent; [0012] FIG 5 shows a nobile term nated

call set up in i i - ~0013]

Fia o shons BRI RRSLER bl B FER TR NGS:

procedu€y id Ddhla 5y Sfem ardhiR¥ErSinRBbM SR IWilH fAéBBodHMent;
[0005] (no c;triltf iln gccoe} ggncrga\fvi th a]rf1 grrbodi ment; [0015]
[0009] FI G &FIGh3whows abimidogf cadlrflawint angomivB-e Vigh gapmpodignent;
[0010] accor dPaIE}CPB éﬂo%vlg a%nin?eg?c?%ln%%véen a serving mobile station and a candidate

base station in accordance with an embodiment;

[0011] FIG. 4 shows a mobile originated call setup in accordance with an embodiment;

[0012] FIG. 5 shows a mobile terminated call set up in accordance with an embodiment;

[0013] FIG. 6 shows a sequence of events for the handoff procedure;

[0014] FIG. 7 shows a mobile originated SMS (no call) in accordance with an
embodiment;

[0015] FIG. 8 shows a mobile terminated SMS (no call) in accordance with an
embodiment;

[0016] FIG. 9 shows a mobile oﬁginated SMS (during calls) in accordance with an

embodiment; and
[0017] FIG. 10 shows a mobile terminated SMS (during calls) in accordance with an

embodiment.



[0016] FIG 9 shows a nobile originated SMS (during
calls) in accordance with an enbodi nent; and [0017]
WO-R@s/01B38shows a nobil e term nated SMS (duri ngPCHUERP5/025810

i n accordance with an enbodi ment. DESCRI PTI ON [ 0018] In

an enbodi nent, handoff between a SIP network and a

cel lular comruni cation s ' vided. [0019] In

an enbodi nent, a wrel es)sﬁ%nl I?gﬂﬁo\NSessi on Initiation
Protocol (SIP) device. A wreless unit can also be

call ed a subscriber station, subscriber_unit, bil e
[0018] st at i dA, aﬁomt@ﬂlm%tf&“é‘f’fgt itsRYeePe ot ' iy and a cellular

%Bﬁﬁﬁtﬁliéa‘?iroﬁk &ém%‘@@?&&! mnal, user agent, or user

equi pnent . W re unit may be a personal digital
[0019] assi stlarin enfiodjmers, b avicHxek dniday 2 Sesshary Imgaticinr Biotrsel (SIP) device.

oS SR Lo S PR AEC L e o
RS9I a6te Wrdidn 2R nSID G R acce®t tefnid, RherN@iMRBK usér agent, or

coupled to a cel_1 ular (CDVA) network using a speci al
basee@iipnénsn A wirclgas enitipay heef persa! digitakasgistagt 714 a handheld

te .. [002 brid cellular nmobile devi. .
3Rt e P ctiof Sl ARbe YL B b Bpgeted o
Reredsknoddad.l € the SIP/1OS GNtransl ates between SIP
and CDMA protocols and passes the nessages between the
two networks. Such hybrid devices have cellul ar
UTREL Sk EV! SI and ESN) as well as security paraneters
t le the cellular network to authenticate these
[0020] devi cda.acf@d2R}E with ihembsdilnght, an,IP S8 ) owtworlléy cagdedatoe cellular
presented as "real" cel]ular devices to the cellular
HEEGA nevwieh vstrare swopial bist stiobu SEDaleRabbap et fo 3 an PO
%{MK& the SIP/10CS GWalong with an AAA server w ||
sign a cellular identity (IMSI, ESN and security
[0021] par anellgrs) cellolar matbildaleiices (thatdupprssSPhas weall)l eanghe granted service

el B, S Ehe PP LS Gl Tt DR ST B8 Sea protocots

ISdShoWwpaskds Fi giee 1. nfck@igee 1 mMeRAt S atheOVer id networks.
view of an | P-BSC i nterworki ng architecture 100 in

atshr bignise davices Aave wplbapnanmbersh dAESTeprb | ERY as well as security
functi.onal i.ti Lnec S, . .
RS PRy 3 LRCAHEE hRoBCH Bl hese dovices o,

[0022] "eCharingHis se@ltion SIR-o1lg denides areireen@d R S'scal aselintdr|desiwes to the

end user char %{’ng. .
cellular network. When such a device accesses the cellular network, the SIP/IOS GW

along with an AAA server will assign a cellular identity (IMSI, ESN and security
parameters) to that device, and pass the cellular identity to the cellular network.

[0023] A general system architecture in accordance with an embodiment is shown in
Figure 1. Figure 1 presents an overall view of an IP-BSC interworking architecture 100
in accordance with an embodiment. These enabling functionalities include the reuse of
CDMA subscription, system selection, single authentication mechanism, call routing
and service access, as well as end user charging.

[0024] A SIP phone 102 and a hybrid 802.11/CDMA phone 104 are shown in a SIP
domain 106 communicating wirelessly with an SIP proxy/registrar 108 via SIP 110,
112. The SIP phone 102 is also configured to communicate with a Media Gateway 120
via voice over Internet Protocol (VoIP). Next Generation LAN (NGLAN) is another

name to describe a SIP network 106 that is coupled to a cellular operator.



[0024] A SIP phone 102 and a hybrid 802. 11/ CDVA phone
104 are shown in a SIP domain 106 conmuni cati ng
wormeessiy with an SIP proxy/registrar 108 viBCBUS2005/025810
110, 112. The SIP phone 102 is_.also configured to
communi cate with a Media Gat ewgy 120 vi a voice over
I nt er ng P | (
0025] 3 ot her a4 18 KRR, PRl (SR AN, picma
c gatpweyl 11(4 aua:@ll]’ ul . opepattonlaf, OG%S]SIPI' hgroSy/Registrar communicates

proxy/regi.strar 8 conmunj ates W I ssly wth an
| B yg\g\w}ﬁ%é &ﬁteazvagulpl Pf ghe IH Acﬁéfffhge way 1l¢he
[0026]5| P pr qrm//sﬂ@m tgﬁt@Gva??ﬁr?EQﬁmﬁhfc%teWV\ﬁﬁll ERRIAY @M@fg 120 via MGCP

CS gateway 118 © gateway 114 026]
Tlh%Z & ®Rcp@gngravshay einbddinramruthe SIRFEOSvigethway Nlﬂéllcammumcates with

crogariR OYREnGEN e R ST RS Ehmink Alpaog epevay 118

acSthEAichiRs wikteM6Me A TWRT/ESH ﬁoﬂﬁua@&pﬂ@ §36.

SIP/1CS gateway 118 conmunicates with a
[00271BVI SI / EBNMestia Gegawvay hzmmsmx@ss “[ltbloavls-zrhé\m@dl?& via PCM/E1

Gggﬁzrr X(iétsgan%g én%:}thglr ggefr,]nc 8d1VnM1e:nE 2121 r%‘%lg%m%fﬁ? ]e'\zrvgﬂ 6122 communicates

Sivgrhaki 15941@18@/\@8 iiaqonsmw X alt evaoum bl appartsii-t6 thddeGkilled in the
128 via 1.0S/ SS7 It woul d be arent to those
st fhag ghe; MSFH@f%axaay peranother KingeE G W%@dam §ptiapited to an 1S-41
kg@tof CDVMA MSC and is not Iimted to an | S-41 NMSC.
28] Wien a SIP user logs into the systemwith a
[0028]SI P- on%eﬂaﬂl@ms&ﬂ@gs e tli&ése(sttﬁﬂwﬂhmlﬁmdnm&mcd e, the AAA 134
use S. accout by the user gy ant passwor d.
at |

The
130henii RSN H184 WS Sal RORCHRE e Dot apamd Cand | password
' @EQUW' 8% 4 &RAt B mal R148RE Stali/IcBIMELIRnfi®s to certain SIP users
exanple) at the login/réegistration tinme, and may

dwﬁmlmﬂ for eaﬂanmt@taé the Idgin/eagistrdtion itinies endonayt Hpnangically allocate

ent atte make call to th
cBT i ARt Uf o8S S Rhert M 8 VRS Bl s b REL t the cetula
[ﬂ&%a}k,%mosdaabé with 28 epfbedimhdnpcat ed to certain users,
nobile term nated call (fromthe cellular network) can

[0029]pe man¥gwd stasictiRssee alleqated fejcaainHispss, BYohile termndted egll (from the
CHIREL B8P Pk im S8 SAREE S50 GIP B Bt Bymoer.

[0030]may pulciveselaace With vh embpddkcag e’ Sﬂqurmlﬁhe(tlm lchiibabn enterprise for
operat r that contajns a defined nu f cel | ul ar

i SERIG) Y PYHBaEE? | WAFC BRPER of° F.cs {lvlax operaioptgt contains a

134yt h the UanF E&counts thgt are servefuRy the Sl P jgentities.
operator and wi granted access to the cellul ar

nﬁhwlhlar'ﬂperaﬂoﬁ;/&omﬁgum tHe PaAAol 3k4ew1¢lo thfei wyer adownts khat hee served by
u@'lS:S;H) opera o%%tnat\x}lﬁ sbetglggr}tedm access to t cl, l:eclfuﬁr%%tvtvc?rkt %eSAKA 134 will

also be configured with the cellular identities that will be allocated to the SIP users

(dynamically or statically, as’ mentioned above).
The AAA server 134 logs SIP accounts activities to be supplied by the cellular operator
to the SIP operator for billing purposes.

Handoff

[0031] In an embodiment, a cellular number works on either a CDMA network or an
NGLAN. The core network is smart enough to deliver service either on the NGLLAN or
on the CDMA network.



(dynam cally or statically, as nentioned above). The

AAA server 134 logs SIP accounts activities to be
waeepplizsl by the cellular operator to the SlIP PEEUS1005/025810

for billing purposes. Handoff [0031] In an enbodi nent,

a cellular nunmber works on either a CDVA network or an

oy Y0, TN SN B SR s R EE e ot

RENO Hobl10 AdRles | brtREene iIABHEE e, cdran@ol bk kel how to get to the
idle node or an active node. In idle node as the

ms:tbnllee Agtvesope syimers AEElwbINKe CRYA hasrelthet wor k knows
[0033] th ow t et ﬁﬁab‘}d;fgg“t?g%g‘%?‘ﬁ ﬁ’«% &b n%@g%r TP RIS tn%tvmcsa‘NThere is a

n an e nment, there are
WebBLHYR @HeSCDMA tnB8vdrkand atnumibes forthe M}]LANa Buthriter NGLAN and
for the CDVA network and a nunber_ for the NG.AN. Both
{ARMAmetNPEks ST MOARPRE SRRUEAROUSY - noni t or ed

[0034] si mul &ﬁsge}lvwé QSoén% W@WGL@Q i9 4ebi¥6diglnt, an outgoing

usi ng n-an e an outgoing service is
eémfdegmcamgnmdueelsaa preeﬁérmd@:deﬂccess [ 0035] In an

[0035] | =) ge‘l‘}ge @gienpl#%tsrp[%{te ! oc%categ@%%ffca fgfsﬁlarlté eafPl Hewces in the
%ﬁma&cﬁﬂalﬁf PUIST 2R® ESNRB Al 6chtd/ frémGEFYol %ﬁanﬁgéd\/l%r a central server,

such as a Honme AAA server 134, to every native |IP
dedi s Hben Pa‘tz&@mﬁr haft, toery giitn@tﬂ? dgvicg|Whep@ttgmptingto originate

@aqa:llstofar(gm élg\gg%:r: ? largeoa g({ gl?octa%d%) Iﬁ%l ilﬂs NMM[EIE @Lll?s from the

or are ava Ia

Qhing bﬂ?ﬁa@fo‘ﬁ af Brailat10! Oirig@rheddy atehi@édtifisByldhkir SFRIURLPand SIP Call-
Cal | - [0036] In an enbodinment, |IDs are allocated

leatlcaIIy for native I P devices in the CDVA domain.
[0036] | MBI Saew Ce@(?lﬁleﬂ ]%‘sa{ngd%ﬂogﬁteﬁvs\?ﬁ fvﬂoi: GakifL Ipadetwces in the

of the In’t egl stering
taEM3l RranRIVIS bl BEN ameesllm:latedlfdmwersf dcadceb@pr phet of thSIdevlces) in
URL. Multiple caIIsfromi1 DOdeV|

At H AR et e RBDSPT HodPctsoa g by ther

tqpias eM%ktthl: g ﬁ‘bl‘fl S S’i?tdew%@tto P CISA Haﬁw@ﬂ@ﬁl@ Ree&ailable.
w th any ot her signaling protocol. [0038] No changes

[0037] t 0 an I8GRultllbeékppacant mchdsayleusd i therpat thati ST campe exahanged with
handof f Billing records are consistent

ﬁnyﬁt@épqgmig}gprg - ESN and EVISI are used for

[0038] 2Ut henyé ey [gesﬂto RABHAIP! iPETY of MIACdayed henidegat icoiaplement SIP to
[0039] The ook and feel of SMS integration

and
UpMIAe hamboffsy Bilingi reesyds asronsisigpewit cellular. AKEY, ESN and IMSI
are used for authentication. RADIUS is for data authentication.

[0039] The look and feel of SMS integration and supplementary services support are
preserved. There is seamless service availability due to simultaneous monitoring of
networks, the SIP network and the CDMA network.

[0040] In an embodiment, handoff trigger and target selection are supported. In an
embodiment, handoff occurs within 80 seconds and the target of a handoff is determined
in 20 milliseconds.

[0041] In an embodiment, sleep modes between 802.11 and CDMA are coordinated.

[0042] Figure 2 shows a handoff call flow 200 in accordance with an embodiment.
Figure 2 shows a call on SIP 252 and a call on CDMA 1x 254. An mobile station (MS)
256, a source base station (BS) 258, a mobile switching center (MSC) 260, and a target
BS 262 are only shown.



preserved. There is seanl ess service availability due

to sinmultaneous nonitoring of networks, the SIP
woedsorissand t he CDVA network. [0040] In an enpoOUS®N$/025810

handof f trigger and target sel ;;cti on are supported. In

an enbodi nent, handoff occurs W thin 80 seconds and

o043t Ne 1 a'ffgael{/[gg%[asgg%;_?g{eésag% toen%%lﬂjcé‘ %gis% ig&catriT% shat the MS 256 is

mllisecon odi nen sl'eep

beit \We eovesake. A0l . artenChividloftendoakiigrzit e decyr BdiectrittlgLivI® 256 and
2 shows a Ij)andoff call flow 200 in accordance with an
hp sepR RS 258 gure 2 shows a call on SIP 252 and a

[0044] cal | Oﬂhe%el BS §§§ S%ﬁgg)ar%gg({)f?g ﬁjcbdli ?ﬂe&sg%i@%m% 28 theBMISC 260. The

source base station ching
CEISCEL60( @) a RGpffangueat massget 2BBIo26L tages BhL§2. The target BS 262

shown. [ Q04 The 256 nds a nessage to the source
B%’eégé’[a&‘fﬁ‘? ?gﬁggﬁv}éf‘m{’%@“'_l\/s 256 is out of coverage

[00451201. TREM forARARANRAASIEIS 418 s&ft IR Gl fafod VBN toltHE MS 256.
M5 256 and the source BS 258. [0044] The source BS 258

sA hdsdadT teancvfatknosdedgracht 406 sxaget 70M the targes RELS2@0he MSC 260.

T 260 se a_handqoff .r ssage 20 h
Agoreeo 3Rl g % SRR mul SRS RGRaREREARHER B 258 Rn update
ChraaBEditedidn) meah g (ZABMY W46 ket dm fHersvard BS 258 ioCthe MS 256.
frames 205 are sent fromthe target BS 262 to the

he MS
2418 M$\apleneadedeemenuiesier 20kiscarniclgmehe MD a6 o dempurce & 258. A
t . . f
J5abd BB hiepale iRl O s JANES DR WRRMRC 260. The
UM thassdxifl fro dk i atdondunne ssthga epiidoivher2 O Revearss traffic frames 212
f th 258 to t 256. An MS
a%g%wﬁg’agg%é\ﬁg zggé%a’eéﬁgetﬂgfg%ﬁ fromthe MS 256 to
[0046]t "€ SOMLHIBHPaRds 4 H&ﬁ&&f@fcﬁmgfé@iﬁﬁ Qﬁe%ga%‘?%@@ﬁzié% {R target BS
the MsC 260. The Ms 256

sent fromthe source BS 258 t
t 262e STHtArged BE 2 62 rsendscohatuintfecomipldic 24 ¢orthedyIfER60. The MSC 260

Reverse traffic f s 212 are t,fromthe M5 256 t

(00 Broje sstdend WS onehe Ape S Sonlie NE S EId: a clear
CQMIE RIH tdBSMASE 266CV) 213 to the target BS 262. The
target BS 262 sends a handoff conplete 214 to the MSC

[0047]1260. THiguVEL shevs geriisragtien during dandaffl handshelgng thetween a serving

rce, BS 25 The source BS |.e .
SR 65 B btiad 15 RS, PEpSRIAS FUE D0 OBARER. A s
| prghasisi raessek (CRERQMD QDT i§ seid SHoak /RS hean®E81222. An acceptance
serving M5 and a candi date base station jn accordance

viessagth((Eibodiilin is spntdecap e Marddde 8 randigals g station 220.
[0048]( CFSR@Me %@%RQ?\/IS@@ chidiga f@éluteﬁcya@eﬁf@h %ueé%rl\/lessage where the

accept ance
base station informs the MS about:

e Candidate Frequency Neighbor List (CFNL)

e (Candidate Frequency Search Set (CESS), a subset of CFINL

e Frequency band and channel number

e Search period for periodic search

e Thresholds (MS Rx power and total pilot E/Io, etc.)-

e Can specify a search for AMPS (other formats can be added)

e Optionally, can synchronize timing between MS and BS
[0049] The CFSRQM can also start a search.



nmessage (CFSRSM 202 is sent fromthe M5 222 to a

candi dat e base station 220. [0048] The CFSRQMis a
w@2ndiotkase Frequency Search Request Message WhRBCEUS1005/025810

base station inforns the M5 ahout: Candidate

Frequency Nei ghbor List (CFNLP Candi date Frequency

S S S) , f
wosor S SRR hab e CRlbRg el o 0 AR T e 2o
@q@%qhg@pgmw power and total pi I ot Ec/lo, etc.)
n specify a search for AMPS é)ot her formats can be

addaehy tinGptoi seazh leytiredIrS Siforotard AGeveistd ng bet ween MS

and_BS [ 0049] .The
e dPead. (o] Visthie Ce\i‘ggg%ffegu%{lc a’é{aéldr-roeésegncy
0051 ReSpoﬁ)%Qd MERSsagedpesigibd it AembSid 6Rl éfiboditehthér I@HSRMs slots in
[0051]
Dead tinme to search entire CFSS (forward and reverse)
Bectbertanm®dpeentyvi sit to candi date frequency (forward

[0052] and 1 V§ee%rs g) ééeégéggcm doeIF 6t r?e%ﬁ é(gge et ‘If’lloEﬂ £ gS t8 the serving MS

frane

anot s Cegs N Candi@te Heqﬁeﬁ@&%&lfcfﬂ@dlﬁfola\&'s‘é‘@d\m start and stop
does not need to be sent froma BS to the servin

sezcheFKperoaBONMingley Ehe G@faﬁkgel\dﬁr%%ugég?%wltg candidate base
ssage to start and stop searches (periodic
?ﬂgﬁgﬁ%o'\/‘? The serving M5 222 comruni cates with

[0053] candi dzate eem@,em 207 sensls 228por QOBSRPNH do sendidatg bei staons 220.

S50 el bbb Eammrher SoRLAbRL SRR RhAORE M repors
&gﬁ’l’es@%@%& &:M5 reports to a BS on the serving

requency power on candi dat e frequency Pilots
aboMs RdgowdirestanlidateTroddel)cy Sent in periodic search
only if total Ec/lo qc;{ cadgi date frequency search set
i*s & 8bqvgragd Hygpeholdy(] ﬁfr ot nmeasurenents have to be

mede. wi t Bl C ], bELNHIdate BQRBhcy search set is above
&oricsrlit Pkl FeaBF QAT Rlal 3R, BERANae AXRhey Rearsh
ser thrdzgoll5 222, the GHDM i ncl ud| ng fl ags to speci f y
procedure upon hard handoff (HHQ 8' lure
e All pilot measurements have to be made within 0.8 seconds of the report.

[0054] A General Handoff Direction Message (GHDM) is sent the serving MS 222, the

GHDM including flags to specify procedure upon hard handoff (HHO) failure.

Call Setup
[0055] Figure 4 shows a mobile originated call setup in accordance with an

embodiment.
[0056] Figure 5 shows a mobile terminated call set up in accordance with an
embodiment.

[0057] Figure 6 shows a registration procedure in accordance with an embodiment.



Call Setup [0055] Figure 4 shows a nobile originated
call setup in accordance with an enbodi nent. [0056]
wOo-2@ane23s1 shows a nobile term nated call set UupCT/IS2005/025810
accordance with an enbodi nent._ [0057] Figure 6 shows a
regi stration procedure in acco?dance with an
gdl ment . SM5 [ 0058] For hybrid devices that support
SMS nessages are tunneled in SEP extended
[0058] nE‘SS&gl&ﬁr hyteid daditsse thabRugdpott SAES, SMS Iiscaddd gattemegted in SIP
I's used as an SMS proxy. The | P/ CDVA at eway handl es
t%éer@wénpﬁsagé%oforam?aW%)%%@e%% the IPEEBMA %% Is used as an SMS

] i :
AP DO EThAn g, MRS (0 SIS BBy B, v i s
&nsdmgasarmblletermnated SMS (no caII) in

accordance w th an enhodi nent 0 ]

[0059] hp i | F18VIEGT SRPWY BIRD ]&u?ﬁlgfﬁatEé ﬁg% {ng g@bo%ﬁ?@é‘y\ﬁce with an
Virithd@Regbodi ment. [0062] Figure 10 shows a nobile
termnated SM5 (during calls) in accordance with an

[0060] enbodi Figwte. 8 [D0&8]a Imobile terbindicdePMS (iive c8BPIn @gordance with an
gat i.s a special kind of BSC that supports the

t?@% §Y nt er Qperability Specifications (10S) 4.2 Al

[oo6112nd AZFibideed fiRGASa nﬁ&ﬁle&?ﬁfgﬁﬁiﬁt&l SVise (doERg | @fs)diat ®oeahce with an
depl oyed in the operator’'s network and provides the

imedtor a client in a wireless unit to provide
cel | ul Vi

[0062]r espon@ el %?vr% aanlglp’g C ng %e\?ﬁ%ﬁﬁgmgﬂﬁ&l Zccordance with an

perab@iinest. It functions as a SEP Server for the

W rel ess unlt and as a BSC for the .
[0063] Regl st g qraboimgnty Hler%lg%gatﬁw § 4 FPecHL Kisghyf S hat supports
tﬁndagqgéf%éﬁﬁ gfy: Egec'méaﬁbﬁé RFo$)N8. 2t nanghdtA0 Ii‘nterfaces for

betvveen EP address for each user
t dxean{piR/ WmSIPdlﬁ)ﬁagateme&Eplo’yhé imthei ta)egea@rewmlwpﬂmvd prov1des the

and th nalin tevva ontrolled by th
Sepr e a1t ho
[0064] MC ustiRg Sﬁiﬁ(§§7é§1‘f% it Ofespfn@ibRd i0R OtraathtiaY hetfénl MTBland IOS

for voice transfer. e Signaling Gateway transl| ates
protocols. It functions as a SIP Server for the wireless unit and as a CDMA BSC for the

MSC. A SIP Registrar is used to register users in the SIP/WLAN domain. The SIP

Registrar maintains the translation between IMSI/ESN and the IP address for each user
in the SIP/WLAN domain.

[0065] The media gateway (MGW) and the signaling gateway (SGW) are controlled by
the SIP/IOS gateway and are used to communicate with the MSC using A1/SS7/T1/E1
for signaling and over A2/T1/E1 for voice transfer. The Signaling Gateway translates
between SIGTRAN (IP) and SS7, and the Media Gateway includes vocoders, and it
translates between EVRC/RTP and PCM/T1/E1.

[0066] The network includes an MSC (Soft-Switch) to provide services to wireless
terminals in SIP/WLAN mode. This MSC supports standard IOS Al and A2 interfaces
towards the MGW. This MSC is also connected to an IS-41 network for handoffs to the
CDMA radio network.

[0067] In an embodiment, the SIP/IOS gateway 118 (with the SGW) 204 translates
between SIP/IOS and IOS/SS7 protocols.



bet ween SI GTRAN (EP) and SS7, and the Medi a Gat eway
i ncl udes vocoders, and it transl ates bet wen EVRC/ RTP
w@eaePOSBITl / EIl . [ 0066] The network incl udes anP@®30S2005/025810
(Soft-Switch) to provide serviges to wirel ess
termnals in SEP/W.AN node. Thi's MSC supports standard
ICS Al and A2 interfaces towards the MGW This MSC i s
al so connected to an 1S-41 network for handoffs to the
COMAcrigttbroMiaedgantekit [ 0067] | n an enbodi nent, the
SEP/ 1 OS gateway 118 (with the S 204trans|ate
(00681t vie oPFIBERH) PlsCEHHY seéf%woa%%’wse %ﬁé&%&eﬁﬁvaﬁ?s This implies
'\ﬁﬁﬁf&l@ REMHad 296 8hd H{/I'sif%h% Wltthrl@KE?' Wil R ysggibscri ption
w |l be used to manage services. This inplies that the
[0069]cel [ ul ArSIEShpzévﬂmiterrhﬁlal aﬂmng)pwatlhg ANEVWLAIN doirosmdnt, will use SIP
069 ASIPcaa i g]nal |nt§1.P i
ARPE RIACPS R HET e h U Gep o |S“§ﬁ” REQLP§{ge STP signaling
Singfghichge. |t W I1 tunnel the cel I ul ar subscription
using SIP signaling infrastructure. [0070] In an
[0070]errbod| Ieant em mbmem, ConiE/CGAMAAGW 1114 il rstore e mapping detween an

t[qﬂﬁ‘g/afi@r% sdglﬁ gs%gl%?)p %lt @g/[gdagﬁree? aftd! go&oe{nd the cellular

Ssui@smpti@huﬁ) peﬂsme}nEfesiuﬁd@nttof@d.undant storage. Handof f
trigger [0071] Handoff occurs when the quality of the

link between the wireless termnal and the SDP/1 OS GW
1 table. Note that a trigger does not always
rIllgrl it iRy handof f. The handoff outcone depends on
[0071]t he seHamdofSbayes whod 2] qtﬁﬁsgr ofhtheTIhEk itwedreths wiegledsrtedminal and

WI 1 I c new acc APs
e UPABSCORE Wi tR SoRGEE o Rl e ik AR it vy reslt in a
aﬁa‘h%§ﬁ A®E Rhndott ButbGRE d§[§eﬁﬁé Qﬁ‘tlﬁrseércﬂ dtagyay. [0073]

Handoff will be initiated if this AP is better than _
[0072]t he cuBeaeeit: TR vhiyelessrterninalnwidl degechdoeatw alcwepom(ST(lAF§) and will

e o £ Bln, e B Sp SRt (AE FeshBrinCRrd pstation or a

t but@mgh the construction of a candidate AP list (in
cooperation with a database at the I P/COVA GN. [0074]
[00731Conpl eblprsioff WHEbGunidated & thisrAR kalpetise than the gures ddpy sigre than a

SR IEL 06 T SIS 98 S0 21 NSHAERARIY e st
I sﬂi@’ méyobain defdre itse lmnﬁbff eriggenf ﬁhﬁcbdghdhﬁﬁonsn’u&ilﬂm ofld candidate AP

stenms (as _opposed to the
st (in cooI(Jeratlonpveuth a data%ase at the IP/CDMA GW).

[0074] Completion: The wireless terminal sets up a connection with the new AP. This

includes 802.11 authentication, 802.11 association and higher layer functions.

[0075] Inter-AP handoff is mobile controlled as in 802.11 systems (as opposed to the
mobile assisted handoff that is commonly used in cellular handovers).

[0076] A step in handoff is the generation of a handoff trigger that essentially says that
the quality of the current link is unsuitable. Based on the handoff trigger, handoff is
executed to a CDMA network or to another AP. The handoff execution itself depends
on a list of candidate AP’s that is maintained at the wireless terminal. The final step in
handoff is the execution of handoff, which involves the setup of a new voice path, and
the termination of the old voice path.

[0077] Handoff Execution



nobi | e assi sted handoff that is commonly used in

cel lul ar handovers). [0076] A step in handoff is the
w@emenm3son of a handoff trigger that essenti ab¢HUSHEYS025810

that the quality of the current Iink is unsuitable.

Based on the handoff trigger, handoff is executed to a

sy VA, B8 i AL T OO 5/ SEMA Bae, e

RRidIAL el 1Rt i Rertad. r &f @iss sigailnitreakth Shehd iAPabn Stt)ppafl the list is
handoff is the execution of handoff, which involves

@ﬁ@cm e esift 55 aHiemniast O APIoN WRAT e Armial] BHSdhe wircless
e Y/
g St AP s BTl Lot 0L gl s o

@ﬁﬁﬂa diakeexpifke, candaximioen Mnber of hislogiatteapts hdfvetbeen made.

gnhal strength of the AP on top of the list is
[0079] suffl ddlglod WQE’F@“%?I% enpted to the AP on top of
[0080] t he LS Mlef(slg%}grﬁﬁél &t bR sdh@ [#V[;é:%l 89S mo8E Mndakans all channels
ies 161 he next AP the candi date |ist,
azahid f@rthé nperatind iegultarg elomaimtoi donstrudt meandidptie rA listo andgsorts the

XI nmum.nunb handof f ~atte s have been
Th i 20 MsBlsaugr  ERrs dRaerefios S o ot 1pyiag-o JIf handoft
tfﬁ[smtﬁ@lwu%l‘éSE SertiBa150is 1d 1RRVWIth IRY BeXOAP, ord iid éa(iﬂ[tﬁite list, and
all channels valid for the operating regulatory domain
tcontémies thrisiprocasscemii iadimer SAPIrES, Of 2 raRUmyEY Rumbesof |hpg¢0ff attempts

ccording t e rul.es r r

T R aPo g it BHER P £ Regp 3P omplcting every
thahdafn athid kéepsalive indlideswhd fime hakendst haﬁdaoffrtoh’(péaetlon and is used by
candi date list, and continues this_pr c untl I
tthffréP CIRYiAr 63V tor relrenlautisn OB MSFb A TSR MRBIRIBAT Cqmplf(iccessful

|

{Gub S Ry T8 o SEERNGHY, el pan s ok o
imllquﬁvdr havd modet dkerexfactr mbetradshif fardraptieffidepgndarmh the level of
used by the IP/CDI\/&I efresh its database. After
WS?R‘IEYme]gm@BWB vk & Lexchange of nessages

roos1] W t N g dhRAGEIMY it he wirel ess term nal sw tches
back to 802.11 power save node. The exact nechani sm

[0082] f or h&fudbédnsitiep ereckimplest dase, Ivdeet nosecydtiseitings or only WEP security
| enent ed t. [00
SERDEL B Py Db Pt g BeupeceRar bagb il bl folowing

e no security settings or only WEP security
settin r§§ are used. For these sinple cases the_process
[0083] of harfged Rudheniiration sequeel, EXIABIRNERten é?)%"){l%éféﬂ‘s igdhg;stage where

t heat 1.0 e et r
%ﬁ? gﬁﬁg kteﬁe e{lm %mgﬁige A s@%ﬂzgyrtérﬁﬁlﬁa{l gsl g%e ey from the
UPAIDMA GW dhiabsselog aﬂmaaaﬂatgl&tss at the vaiEIR:sk eymimrabm t h e

[0084] Send association request, get association response.
[0085] Use inter-AP protocol to inform old AP to remove wireless terminal from its list
[0086] Use SNAP to inform the switch at the AP subnet to send packets for wireless

terminal to the new AP

{0087] Handoff with security

[0088] Security is implemented using the 802.1x standard that specifies the operation of
EAP (extended authentication protocol) over 802 networks.

[0089] 802.11 to 1x Handoff in Voice Mode

[0090] An active state handoff features a handoff from 802.11 operation mode to native

1xRTT mode.



| P/ CDVA GW dat abase or a | ocal database at the

wireless termnal. [0084] Send association request,
W@eteasseLi ati on response. [0085] Use i nter- APPEI/US2909025810

toinformold AP to renove wirgless termnal fromits

list [0086] Use SNAP to |nforﬂ1’the switch at the AP

subnet. t0,.se acket s mnal to the

[0091] new AFpe[CEfB%gY?e p‘%ﬁ%b AI)? {'1(1 ggg’g‘%‘?&%ﬁd{%{)%] Security is

[0092] | NP| ern@Rée cheusirfgt AR h89 Pow Isignal ameptld Whaked pedefidesvhether to
t he %peratl on of EAP (extended authentication

EH B A aetzvqailem&fkéN [ Borsgmpd 10 p1hqrpge WLAN (with only
I—&gd‘&)ﬁ‘, a{t&nﬁ ?I#ég% M}Eﬁff{ tgoa% Alteﬁ%t@%tp YAl ?ésﬁhem %Hﬁi‘%ﬁlgl delay, and

feature rom 8 oper ati on node
ahdofe tb mMndﬁetpvﬁﬂQi@ atReopteld rag simen vasethe | Wﬂé{N Aﬁkadﬂgrades in

CDVA handof f 00 th . AP h l.
LN TGN I M A ———

ta9 PQran AN Sih@: AP Bh 1:Y
s PETD R oh Ky o MO ) of ARG P By ST LG vor

&iahémﬁﬁ&t mCm&AAﬂetwcvrksmttemmeChddl tional del ay and

o000 A5, £CEA AR L TR B8, SR A A i

atddeotRENEP shae QVallaBleaﬂleQiéEﬁfdﬁrbe‘S\eediﬁewllQMﬂr&ﬁd CDN’IAT i€ clear, and
are likely to be many AP s and handoff to an

dlandofif must h@t@,ﬁBMﬂ %)Véﬁv% r‘rﬁtewﬂnﬁéf%? & AFfapiget. Wonepd to decide

SO TN RoT B EPMA DR ol B e PR b e

'ﬁdmﬁ&&ﬁtdwm%ﬁhhﬁésﬁ&s;&cﬁﬁm w¥g | abl e, the
deci si on bet ween WLAN and CDVA is clear, and handof f

rus Habéoff to BIHMAN moeavieq exopsredelat if @merHP agldggsg needs to be obtained
pres handoff to W.AN
&b%lt&v L% @epz"e%‘g snlt geﬁsﬁﬁgﬁll %%%Hﬁrﬂe ecause: Handoff
[0094]t 0 VL A TBRYCIDM AS G edatsHass thelpsn the agieledia raoiifal tdmcw:Aa‘ﬂ handoff
may cause excess delay if_a new_ | P addr
b ecoo VL o AP SHplayante SEGAR S G HNEA Gaadart b attempted if

38, TR0 AR o8 Yt g o o

_OWI'EICEM%I sfrahdeh mbote AhAdNhold. CDVA handoff is attenpted

if there f WAN to CDVA handoff, or if

[0095]¢ her e W&Aﬁ) qgﬁ%‘%%@ﬁ&@%? 4 AP with signal

[0096]|S_|21r gn%ﬁbégtg)?fglg Rarldofre SO skr &A8931 eMbystd SEOMR¥er IP over 802.11

protocol stack in the signaling plain, as well as a VoIP stack in the traffic plain. After
the handoff procedure is completed, the user terminal employs a native IS-2000 1xRTT
signaling protocol stack in the signaling plain, as well as a native IS-2000 1xRTT voice
processing at the traffic plain.

[0097] The target CDMA BTS, target CDMA BSC and target IS-41 MSC are standard
components. The IP/CDMA GW interaction with the IS-41 MSC throughout the
handoff procedure complies with the IS-41 and IOS specifications. Development is only
allowed and required at the I/CDMA GW and at the user terminal.

[0098] During a voice call in 802.11 operation mode, the wireless terminal should
monitor both networks (802.11, CDMA). If the reception power of the 802.11 falls
below a certain threshold, the wireless terminal should report the reception power of
both networks to the IP#/CDMA GW. The IP/CDMA GW may then invoke intersystem
handoff procedure to CDMA. Hence, this handoff procedure is mobile assisted. As part



[0096] Prior to the handoff, the user term nal enpl oys

a SIP over | P over 802.11 protocol stack in the
wG@ee@naliley plain, as well as a Vol P stack in tPer/us2005/025810

traffic plain. After the handoff procedure is

conpl eted, the user term nal | oys a native IS 2000

| XRTT signal i | Kii [ ' ' .
T OB T8 FEERER L0 B, S DD P o s
trbRivedafrbinCthel B NISO%6] thEheet adrghal CIDVE BEStertniuaeshould then

CDVA BSC and target |1S-41 MSC are standard con‘poneniqu )
Tereningy EOMRCEION An 03] RsTakiontmedfe tyrs i YSED mode, kick start its

}C@?Ig[%g ggog&[ot&}?acﬂ .fAfcti% %g&u@/ @FHBﬁﬁ Qe Maﬁﬁar}ih@DMA handoff

speciticatrons. opnment is only
abin@nedtoastier wijbitiecdrget bishatatiBh COMA GW and at the user

term nal . [0098] Durj ' Il in 802.1 . .
IR E LI NTEEWI RGN ——
g?} ?’I%[Aeqﬁggg 6{}}4%%33%%?% intek AR RAAOETEI, FQRItRRWR A request for

_ ow a certain threshold, the
lianédfé ssa COMA matwakoul d report the recepti on power of

bot h tworks t / The..| P/ CDVA
[00100} hep | om:gaeﬁtfg? %twwggfédﬁr %el}eaat%ll\ﬁ% any of the

HENGRingcBh@itiBANAemietprocedure is nobile assisted. As
partof "this procedure, the |IP/CDVA GWN should forward

teh e Nidigradiceteare Geneinedcbnt tha towslinkefor Handoff r imephie Thssiald
MSC %o the user termnal ., The u§er term,nal shoul d
theANE er HaRETE i 05 oPEFETi oR2FNFI802M 1 gﬁ’era PERUSHge exceeds

t unepat @off PRI REeThickkddst art its CDVA protocol stack
into Acti've node and performthe standard CDVA handof f

[00101F eque rfiepatatey BFheraimiand firmsvarewjltbeoasad By dke gper fegoigg) for each

Handoff fr t j :

(BB A AN, AN a2 G 1 U, 5255 e ahou
| petiBBcARy Ma@el hofikhes 802. 65 uhd ithg ADMA nespoelss, Usmig the separated
handof f to a CDVA network, [00100] The trj g%er f.or

}Ata.ndwr_g- Ehnmvirelpotermingl shold aatemnhtienacahife ge tflet Channel of a
O TP e RSB Sgoas v

{—Slia}laglﬁi‘ ]?]3% Ozfcl?[’ﬂ'rs sthe pacdigtd Smch handd Pagisgr dmmelx.c eedbtain timing
fandof f _Packet Loss_Thr eshol 0101] S t

CRETRAERRY FI} Ak PR Sighbe (ibii irasago and (Bp yASFID for the
g@yﬁggséﬁﬁ.?glﬁﬁb%nﬁ?fjﬁle(v&%eékem@%ou@%hﬁﬁl ANa reduced flavor

e'usef termnal should periodically
nafrthe GDNIAt Idlet siate $0ith Sibt &iydletndexCiv ané pewberas idle sjodg handoffs to

;(P;g @E%{Egérgéeilg [igl?ae:ngn\/\é(aehgd ﬁ%@nggﬁ%nﬁgrﬁin% gh?o.uﬂ? lma%rﬁa%ﬂladlist of the 4
strongest Pilot channels received and their associated PN offset, receive power and
BASE_ID.

[00102] The IP/CDMA GW may reside in a distant location than the target CDMA cell
for the handoff. As a result and unlike native CDMA, the IP/CDMA GW is unable to
determine the unique identification of the target CDMA cell, based on PN offset alone.
The wireless terminal should therefore acquire the Paging channel of the target cell and
obtain the BASE_ID from the System Parameters message. To reuse standard CDMA
design and implementation, the wireless terminal should remain in the flavor of the idle
state mentioned above. This may cause a small waste of battery consumption, but

simplifies the implementation significantly.



CDMA system Following the first Pilot channel
acquisition, the wireless termnal should also acquire
wo bweasseri at ed Synch and Pagi ng channel s, to POL/EBI005/025810
timng informati on, SID and ng pai r, Nei ghbor Li st
message and the BASE ID for tH& cova system
ubse | .ess termnal should remain in a
mmosfeducwgysog%fwl% Idle state with Slot Cycle
I ndex zero and perform i dl eCioxdd$andoffs to the
nei ghbor cells when needed. The wi rel ess term nal
shoy! da PRt PdfThss gﬁiingta RflulbhRleditsttd @ReRRh iRitla@bn protocol (STP)
channel s received and their associated PN of fset,
r ecei VEVESYWRIMPIFNEBASE | D. [ 00102] The | P/ CDVA GW nay
reside in a distant |ocation than the target CDVA cell
f or dedegminaipdeidtherAsdeaide@sslSIP andcdinl i ke native CDVA,
the P/CDVA GWis unable to determ ne the uni que
i dent i f] g . Larget CDVA cell, based on PN
offgé?gﬂg?%{ﬁ{égﬂ?(lgemﬁg?lg{a’%@g term nal should therefore
acqui re .t he Pagi ng channel the target cell and .
obt AEniRg2 pAkganifentiy g f@ﬂéﬁgsg?%‘tlmaﬁs AR EHeAhRECY e
To reuse standard CDVA design and inplenentation, the
wireless termnal should remain in the flavor of the
idle state nentioned above. This nmay cause a snall
waste Qimdiiadd SwirdleRTefmpiniehtioh $tons h BRkiochiigisiatibieprotocol (SIP)
i mpl ementation_significantly.[00103] WHAT IS CLAI MED
| S: Cquvr\szstqaCd?M%(mﬁswom CQIBBIIYAEng a cel | ul ar
identity to a session initiation protocol (SIP)
dev ideermindippwhahargr desiededs a5 devivdiet her a device is a
SI P device; authenticating the SIP device; and

assi, Gk ldib@fevicgentity to the SIP device based
on ta e autaﬂg%tﬁ{lecati n‘é.c 2. A nethod of wreless

R R R I R R e R

whet her a device is a SIP device; authenticating the
S| PtutmelingSIPyex| GithinPMS uessagesr i dentity to the

SI P-only device based on the authenticating; and
tunneling SIP text within SM5 nessages. 3. A nethod of
handoff froma session initiation protocol (SIP)

net 1% rkrﬁ&h@d &Ql\éﬁd@ﬁ th ngsgiron qni\%ﬁ(ﬁl ﬁ%ﬁ)cBIe(Sﬁ’)r}?étwork to a

conpri sing:
CDMA network for a wireless terminal, comprising:

determining whether a deviee is a SIP device;
authenticating the SIP device;
assigning a cellular identity to the SIP device based on the authenticating;

determining a handoff trigger has been triggered based in part on quality of a

wireless terminal link; and

tunneling SIP text within SMS messages.



determ ning whether a device is a SIP device;
authenticating the SIP device; assigning a cellular

WO d@npia3g1 to the SIP device based on the PCT/US2005/025810
aut henticating; determ ning a handoff trigger has been
triggered based in part on qualllty of a wreless
termnal link; and tunneling SIP text within SMS
nessages. 4. A wireless termnal, conprising: means for
determ ning whether a device is a SIP device; neans
f or 4aupR@rdlése adrivighlf denpristhgdevi ce; nmeans for assigning
a cellular identity to the SIP device based on the
aut ' LG . N - er o, R andof f
r1 oaht fR R PR A R P e e Ll 1y of
awreless termnal |ink; and neans for tunneling SIP
t ex MRS rﬁu%%l%élgét@fe@ (g.‘”c@:brrputer readabl e nedi a
enbodyi ng a program of instructions executable by a
pr ogmeans fay apegifing mcallutetideditpto tharsdBdevite based op dlasiuienticating;
initiation protocol (SD?) network to a CDVA networKk
for nfeat fo?lde&smin®figm RaldoffGRBRE 1k Been ©igb&eAbAIeAqn part on quality
whet her a device is a SIP device; authenticating Phe
SL? ofiewiredess tesminphlink; andel | ul ar identity to the SIP
devi ce based on the authenticating; determning a
hanaedahs forit@geling S teeewithini IS medsdp@sed in part on
quality of a wireless terminal |ink; and tunneling SD?
text within SM5 nessages.

5. Computer readable media embodying a program of instructions executable by a
program to perform a method of handoff from a session initiation protocol (SIP)

network to a CDMA network for a wireless terminal, comprising:
determining whether a device is a SIP device;
authenticating the SIP device;
assigning a cellular identity to the SIP device based on the authenticating;

determining a handoff trigger has been triggered based in part on quality of a

wireless terminal link; and

tunneling SIP text within SMS messages.



