VO CE SYNCHRONI ZATI ON DURI NG CALL HANDCFF FI ELD OF

TECHNOLOGY [ 0001] The present application relates to
wonzhess® conmmuni cations, and in particul ar t®CIEL®06/001096

synchroni zation during call handoff between two

wi rel ess networks. BACKGROUND | NFORVATI ON [ 0002]

W r el essvorcRISYNCHRORIZRTION DYURING cAEL HANBOFROSe
defined by the I EEE 802.1 1 standard, are becom ng

FIELD OF TRORROLUoGyent erpri ses such as busi nesses,
universities, and other organizations in order to
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WLANs function by havi ng n access
paﬂlﬁ@aht%vmyr@arqwzaéipaﬂurlwﬁ@aha ?kgmwgen twcewu:@!ea ngtworks.
area and connected to a network. The WLAN may be
further connected to other networks, including for
exanpl e the Internet or the public switched tel ephone
BAQEF\%‘KND'FNEOMN TN ows users to freely nove about an

enterprise coverage area and use a nmobile wrel ess
[0002}yi ce Wielesylogal qraa setwarke &V LAN@) StFhgs thase-defired by the IEEE

802.02GkfldaRA SRS bé&fn‘(lhg ‘?r?o&é \WEthndoh AP bRter, p;g'lﬁieg REcHgY 'bﬁ? inesses,

connect | on IS swt from access t to acc
univeysities. andetbel organizatiensse orégrdo peavidmefeatiye wreless coverage toa

defirfd ageé %R WLANSTEAGRA bWa%r@sa Br n{é@ﬁ‘uﬂfﬁé’ﬁ ofpa[?%ésdb&ﬂts

rea secure access°to
physigaly ﬂpatnllsﬁed: thveughypet ﬁneemvatageearaa antheosrented taenetwork. The
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the public dwpehlethemphunel aetwork. ommwnr{mw%ws bd;erslftdi ﬁeelhaNcBJe about
ar ea th traditional cel

an efFRsBRD ok A% ol @G & Pismegoe th Ervies,
includimgmeal-traé ipatiset$iused seivitesisuch ay Molfe, dsathé Sleiad cBAnection is
.qf‘haﬁ(%ed of f bet v&gn a cell uI ar network and a W.AN wi t h
switqheq; TRt aggess O AFRES§ ANt y of the voice call during
ndof f__, SUVMARY [ 00 odi s de C[I bed jn. the
10003 0o o (EntST Bl b e U RCRRBIig D6 BEvaBIadEa SLAeess VolR figd means
of prbﬁﬂ%g&éédpéncﬁsé’@lr@ aceadita péfgiﬁmb(v\iithhﬁﬂw\éﬁ#l V\ﬁrlse coverage area
cellular network and a WLAN net wor k.

Wh"%aﬁaeéﬁmeotm reducingdhe émlrr@@tﬁ asogiated Weh Hawéwai pyide area
netwofll @URRY 8&liiat pHdhBs ebé}%fboamsdthﬁra%amlp?@w&é}&a on both

connections conpared to determne differences in the

[ooodfl ays WMﬁé {\Aﬁﬂ@fﬁ?ﬂ'n IRUR oVRABPpiRG BBPEThYE Bfeas Mith AdTiidHAl cellular
of one or bo

networks. Accordingly, there is a desire for a communications system in which voice
calls can be handed-off between a cellular network and a WLAN with minimal effect on

the quality of the voice call during handoff.

SUMMARY

[0005] Embodiments described in the present application comprise a method and
system for hand-off of a voice media session between a WAN/cellular network and a
WLAN network. When a hand-off occurs, the connection with both networks is
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voi ce streans is adjusted to synchroni ze the voice

streans, and then the handoff is conpleted. [0006] In
wone7/aspict, the present application descri besa/exiobeah1096

for synchroni zing during handoff of an in-progress

call in a conmmunications systemthat conprises a

templor e aRintbided ane theaiddadta OANSh adthedtivhd é’drﬁﬁaﬁ'eh % 8btermine

area network (W.AN) having at |east partially
diffgreaeesipgne ge@w 6?‘%‘5@"&% aver hothrsennestioes; iThe timing afore or both

voué@@ﬁéﬁ?ﬁ@ﬂé@dﬁ%ﬁé@t‘&%yﬁéﬁ%ﬁé& Q%@%aﬁﬁ&&ﬁ&%rﬂ%% il sivtioft is

v0| ce data with the WAN and comuni cat 1 ons
napletedst em f or exchanging Wi rel ess voice data with the
W AN, vvhere| n prior to handoff a communications path
[Oo%lt veenIn are agnsact.dhepieseet applicationedascebésa ateittuad for
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met hod i ses: est
compyisen@ witgless wide rarm:nm/@rk f\/MANbremi bemmmssdecaacba ﬂiEiwork
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WAM@mnmuabamswbdyﬂtemdmeexmhagmg wirelesn doice aatedwitio tHeeWAN and
o NS R R St o o,
whereingeiop & handoff aledremomicatiensdidth eetvdenahe delbily device and a

o O TS Wbt S 8 YRR
Thebasthdd @:Dntphleesi@rsmbﬂ‘i‘shﬂﬂgl acbef:f)ﬁﬂ edSIt;d: thdsdtayernthé rhoisire device
e BB i SR e e o o

in pambl sicbaieofli@erticaridi @deﬁa Q‘ﬁ%ﬁ th@ fﬁ“él%tnd“s‘éﬂ&ﬁd §(ﬁ§e Baths;
ss wi de area networ conmuni cat | ons

00%6593%?}( q3ps ehice At @ft@bﬁ ¥ héa? Reep trangmiipd dhreygh the first
andWedBnd v 6ice phiMarty detéhine @d%F&ﬁlﬁ%léPﬁq}an@ﬁﬁélﬁﬁtﬁM@é Ketween

communi cati ons subsystem for ‘exchangi ng voic
the Efé@ ansesrnd Riths 1apd Synelranizingdhe natalierstreams/fvoice data based

on th@@RtEPMined diiféreRMI ABRY aHddhén %%tihﬁﬁﬁ@?@oi%@é%tht he

rece|V|ng data fromthe nmicrophone a onvertl

[o00w7]CT Ophﬁ%o@?ér%sFQétoth@' fbi&t a FBI‘léé% AabacribRd aftefeghone enabled

rece|V|ng ital voice data for t e Sp eake
mokyl Srﬁmt&qn@dquf@ taamqr@wnssemac\@rejassiwndmameaj Retworlo (WAN) put

conﬂ{uﬁléﬁhoﬁg Sak§/sten A& &Sﬁéﬁgﬁngﬂbée% ngltrfg ﬁ/#rglelgé‘mg gwtwork

nchroni zer connect tot one ace
Aé%rrﬁﬂ\f'lre&?ﬁl'm amarayorlnVAAN mnmumatmswbsmemdus

exciFRMGISER hath i RBREE 1) 2 BHARLA Al AN). o speaker. 2

I n-progress vol ce ca ween t
microphone; and a phone interface for receiving data from the microphone and

converting the microphone data into digital voice data and for receiving digital voice data
for the speaker and converting the digital voice data into data for output by the speaker.
The device also comprises a handoff synchronizer connected to the phone interface, the
WAN communications subsystem and the WLAN communications subsystem for
synchronizing a handoff of an in-progress voice call between the mobile device and a
terminal end point. The handoff synchronizer comprises (i) comparator means for

comparing streams of voice data received simultaneously by the WAN communications
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term nal end point. The handoff synchronizer conprises
(i) conparator neans for conparing streans of voice

walawzoe3esei ved sinul taneously by the WAN PCT/CA2006/001096
comuni cat i onssubsystem and the W.LAN communi cati ons
subsystem and determ ning a transm ssion del ay

sub8ystéaithWLN veamunitatishd ﬁi’cﬁ?st@?n A G&teHfinhg é’fﬂéhsmussmn

timng adjustnent neans responsi ve to
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(1 4?@836&57\)&% $hd é‘&ﬂ'ﬁa for e gﬁ@éflﬁ%@@qq? ﬂﬂ\l@@f at least one of the |

eterm ned del ay di ferentl ano
streggset voice iatahassdran the ;ﬂblﬂfmﬂaﬁrﬂd@s@ﬁel@egala
synchroni zi ng handoff system for handi ng off
[00 % pr ogine®s apefheeasngict, t%@@(ﬁé@ﬁt applicatisinedascribelea ayrcoronizing

han?@l‘f @%tgm(fﬁmndﬁ{bdofﬁm\#)rﬁgt?% %0,083% ARIQf\A?e%nnaeWWQI §? wide area

system | access
network éYWA)@ndar wisslesalogalrayed actwark (\WLAN) ethe sgstamzleslsdmg a

A2 e ol S U B BT e

WLANJddRta fjest gateyvaly dor e)oobha@gg dgtaiamathm WANethteighienal end

corfliiarBHEG A ebT o= GHRIR FheRbR sobivufa o fhinalgpo poin

ovet & éurthec esmmmlaatlommllm« tad @ femdoff sgndhrositergaineeetgd i@ the second

geteC HeCacBL ot P ond ndfiret Paid LSt Bien it banaof of
an im-pragvesevaley calkin actaa bemmumaianensipaan@testa'tﬁmehampéén a

motE BEHBRG0R (e RRRI S Ptk Ibe BADRGT RETTHaERaaMEses:

cow@ewtomeaesefov eompariy g Btrbae hWoicaidatd REM tRE thodils Hedaa

f h dth
recefyee! Pidi6n 1G5 ABURFTaRS SR AHIRER Hiiciea d<1A GRS GeaRPie ayice

receilddf tﬁfcﬁ@hltﬁé fikehaeRAyahe detdrAmiiBg aftranshiidipdday biffedential
timn just ment neans_responsive to the conparator

et%ﬁggﬁsﬁa@a jofi¥eice gatan &i) tt'mﬁ‘%@dlélﬁt"?ﬁnt Meags responsive o the
comphffidiheis fé@ 'aﬁjﬁsﬂﬁ elRsRg oPQt 1325 o‘f*\@to? e &?&nqsebﬁ)blcegdata

differenti al sw tch neans for di sconnecti

basgd,gn y&@tan@a@@m@ymﬁﬂwm apd (fihewitgh neees faiskscanaecting the
secéﬂbegétéﬁvﬁy er%t&W tRe QPQ%P@E% ?H@ tﬁéﬁaﬁﬁ@@?}/ gﬁ& EORNedtifg the

ot her one of the AP iInt ace an

Sec%’t mvawbﬁh'eaﬂwmpm rﬂwe)APtrmt@rfamram@tr@orjra@,gatemy upon
comg?ggﬁ_opﬁéqml, V\jgrlag]}]sgfe,ﬁHE DRAW NGS [ 0009] Exanpl e

odi nent s now be described, by way of exanple
only, with reference to the attached Fi gures, wherein:
[0010] Figure 1 is a block diagram of a conmuni cati ons
system i ncor porating

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Example embodiments will now be described, by way of example only,
with reference to the attached Figures, wherein:

[0010] Figure 1 is a block diagram of a communications system incorporating
example embodiments;



exanpl e enbodi nents; [001 1] Figure 2 is a block
di agram of a handoff synchroni zi ng system of the
womamensd®at i ons system of Figure 1; [0012] Fi QRATCA2006001096
a bl ock diagram show ng a nmethod for synchronizing
handof f between two networks wi thin the conmuni cations
[00t4st em Bigufe Zigblbck HRGEah oF agraneoff syrichforlizing KyslemeT &8
show ng a fL{rth r_.met \%Ic_)d for synchroni zi ng handof f
COmMPR{ MRy N RS ﬁ@tﬁxﬁ’%e thin the comuni cations system

Figure 1:_[0014], Fiqure I s a block diagramof a
10088 ru,n E G075 L5ieb EHES hev e ageRaR A eRiging handof
betvesdromioativeiks [dthirbihedopnmeniBatichs 3ySteAcd Fig@aram of a
hand of f synchronizer in a nobile electronic device of
[0013]e conRignieciis DbiBCIE WiRigeat @holwing W farther MBthot 98K hchronizing

Ei 7 | ock dj how, |l e of a
naniof brvein e AR ¥ hBehe Rar A e LSS TIo Figre 1

nmuni cat i ons syst e of Figures 1 and 5. [0017] Like
100 {8 o7 o EBUs A B bock Fatira ot EKPEUR O ey perging
furtribe ebMmpR éhbedimehent s and features. DETAI LED
DESCRI PTION [001 8] Referring first to Figure 1, there

[0015} a bIBigkrdﬂwlﬂlﬁbloﬁiagra?ﬁmlhbfx@bﬁ% ncg)félﬁiﬁt@ﬁ iﬂa%qmbile

[ [ t t ast Qne ex enbodi nent o e
R T R M S R LN
oAgiF ol oBF BB shovne Bt e g o

devise thaircan GBANEd I the connuRicatchs! sys@msGfaagues Waing 5.
(WLAN) 112, and a wired enterprise network 114. [0019]

[00M AN 11ke refatente aginesslsaredsstitheoughibatha®iges R deWotSsimilar
2.1 1 standards, for exanple 802.1 1b and/or -

- to | EEE,8

elemgiys i’"gée,ag'f'fﬁﬁlever ot her communi cations protocols coul d
al so be used for WLAN 112. As known in the art, W.AN
112 includes a plurality of wireless radio frequency

' AP) 116 (t of which are shown in

DE%EP?ﬁ?é?’fgﬂbyofl c(acti)vel y |(or\3€i de a WLAN coverageoI

o . | e.enbqdi t, N, 112 is_ operated .
0052, eBPoB AP SRR i Motk By SRS ibaton
systemr1Gkaotplding tnat leastene exampleserhbdimient 6fthe @edsedit inderstion. The
comPhiriRiER sYa 8t FURBSMARY Frebf sledhnid delees b iaBie of whicn i
showairdBighiebt), wedrelcssodas aps nétwolk @V AN 1 66 tswinsleéd B cal area
net\AllorFlE ?\;\Iﬁﬁﬁ 1*’?§t él\r%e Q wtlrgg evr\wllterr;(;rcl’seer?(;t\?vE)ﬁ(r1I 184?

[0019] WLAN 112 in at least some example embodiments conforms to IEEE

=+

802.11 standards, for example 802.11b and/or 802.11g, however other communications
protocols could also be used for WLAN 112. As known in the art, WLAN 112 includes a
plurality of wireless radio frequency (RF) access points (AP) 116 (two of which are
shown in Figure 1) that collectively provide a WLAN coverage area. In an example
embodiment, WLAN 112 is operated by an enterprise (such as a business or university,
for example) and access points 116 are connected to a wired enterprise network 114
through an access point interface 118. The AP interface 118 co-ordinates handoffs
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network 114 and the WLAN 112. The AP interface 118 nay

be i nplenmented by a conputer such as a server running
woesudased e sof tware program At | east some ofPQIN€A2006/001096

access points 116 of WLAN 112 are trigger access

points | ocated at the outer boundary of the WAN 112

betwéert adteey Edifhtst 5 A héts 8k fte ﬁ]térﬂa%e\ﬁe&\beé}ﬂtﬂg%'ke“oaéﬂtefbrise

nobil e device is entering into or |

h
"et\&?f?téﬂ?iiamtpe Ve 4421 The AR iierface 11&mag pevmmlemantetbya
compRsisueR BB a@éﬂﬂ?'rﬁnrﬁﬂ?gqshﬂm& Softward ﬂ}ﬁg}%‘?ﬁ Allleast some of the

nonpacket based cell r network that Supports vorc
accegs Pantgrid 6iah ¥y lLANd 12 ape tilgapT agcess ppiatelosatediab the auter boundary

of tihd WR AN 1¥8%hahprdbRieIROWD ihferGLe Y4 £ M%Ftﬁg ﬁ&icmhgé % Ho_q)‘ﬁe

w rel ess RF coverage to a correspon area ofr
deviss i ARMRANG iNte peispofentishy leagingttheoWd AN 012ar e each
connected to a central office (CO 122 that is
[0028nnect WAN d1QinFt Teast PomEiexamhle efbadimentspis @rgacket or non-
t L i : .
packE b Lotk Orcthan subbBAE Sty o2 RFRERALs WhiRaity of base
stationp 4 20 i(fwoi efwhietcarggehowndn Figare 1pthateach providel wissessiRR

I i ff t. I
cordii 51 BriSRiTfes ol 4 LA 0ER, SlselfbRflrz0 v
eaclbganrantédbio abditiab officentGo) d 22 that s cc@ﬂé@ta(d@erwl?&ﬂ; RROhiet
_ . o , . N qi n ce
SwiRgh 3RS Nen BERAR 3650 SELPbt BoeBRNEAT Siphuer notors
senigecprovideEbats€lBreubacriptioDpaekagesds ubers dEahbHiealenices AN 110
f [V i el eco nication Lens).
couflihs A Doippe o 8 DB el ok R Py 3 soiniting
examptea (9N (Globalc®ysterh Ifer Mbbilel @srsmunizaton)e GARS (MéWérdllPhcket
1 and in this regard includes a WAN ,
Radt iR o F Byl 3530 ted DEIAET SRl ainen i
genemtien sieftdrissuch2ss BIDGBAENhafceaData rﬁb&l‘ﬂ)ﬁ@mlﬁv&?ﬁdr??gUMTS
subsyst g 6 for co ni gati ng with access points
’ (Un%?rsﬂlﬁﬂ&%‘%ewm@% K mg).LZ have coverage areas
at at,,leas arflally overlap. In at |east sone
[OOieﬁarrpl eMgﬁgeo‘iﬁ\&?n{(geast %8 @B 'ﬁ&ég eg}ag)i{slay mw\ﬂalgsl\ulr?lgssly over
eithen AN sfQerWLARNN 12hahd of thidl rddyarilidclades ﬁWAN\UéHf \Arﬁllﬁwl\ilaétions
or.a l.grge percentage of the covera rea o
subSih 128 88 B RO e R OGO AT AN
comhegications h@ttsyailrem dE@d)r%bﬁ?ﬁuﬁiébtiMMitlﬂébceE@ bgiﬂ_l%lagfﬁ & WLAN
It er| jons of an enterprise's buildings.
112 AR ATt e Bl TR saverdmeas i et agbparially overiap. In at
least sorhe @Mamgiet mSEUImMERtsC Beccoverape 8k bsWoMeH 10 NuéH farger than
i Wﬁ n ctj he cover agff area of WLAN 112, and over
thatv\%gW]_AVMl and may overlap all or a large percentage of the coverage area of
WLAN 112. However, WLAN 112 may have sole coverage in some regions that are
dead spots in WAN 110, for example, some interior locations of an enterprise’s
buildings. In example embodiments the mobile device 10 is configured to communicate
voice calls over WLAN 112 when within the coverage area of WLAN 112, and over WAN
110 when outside of the coverage area of WLAN 112 and inside the coverage area of
WAN 110. Such a configuration may allow, among other things, the mobile device 10 to

minimize toll charges to the operator of network 110 and the operators of other networks
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110 when outside of the coverage area of WLAN 112 and
i nsi de the coverage area of WAN 110. Such a
wamaf/iogosoat i on may al | ow, anong ot her things, RAT@CA2006/001096
nobi |l e device 10 to minimze toll charges to the
operator of network 110 and the operators of other

(|nd1ﬂiirvg31bhg distan oechet@ortk8hat VN N $& i EINREK S o; L dNBiy tMé\ obile
110 i.s connected to; allow the nobile device to

devigfg,igke O\ as6 of Heltpblospl covoiios gualahle MiBdnasY 4 12; andor
allotwtBe YiboiNe Hbdice 30 tHKR ad¥hh@ e lof Set’f@f@eﬁﬁmgv i ﬁ%%ﬁsoa\fvaﬂtglﬁfe within

dvanta e of better security neasures
the E\l 112. [0022] In an exanpl e enbodi ment, voice

IIs de by a nobile device 10 within the WAN 112
[ooif]e Vo irTE‘ea'b%ﬁmIP'P emRradientaygice cajlsiRadebyradnebilesieyiceri® within

the @VIEANG 3t 2lakd vbi%e et Ylﬁﬁ{)bmp@aum WhthdR¥dis %e%&oﬁé“é‘reaestabnshed

further term nal over an

betW%?WH“Q@WW@a‘I Q @ncﬁe furthen égsarinal pndtp@tm 128 RYenarotP-based
netW&R Uind re8I-§He &raﬂ@é&ggﬁgﬁf '@f)ﬁgenrlﬁggﬂhe l]ﬁeegr O?Jgrarp protocol

|n|t|at|on rotoco@i 0 ontro
DRy Sessiamipitiglien pratoend (SIR) or athragentrat prateesils masibereniplayed to

set-dEV‘MaHEé’é %oﬁ%l%d%%‘ﬁ%ﬁr?ﬁ%&g?a't%%% fem{lr%(%ﬁﬁ]pom?s.

e exanpl e shown I n Figure a volce ca

[0021338' a PRt thefeRbm gréesl'ﬁﬁfrﬁ ‘P’\Vl’&drﬁ 198%@%\? ??gg cQﬁEWéﬁdqa Bath for the

device 10 | ocate
sesgigp ﬂﬁ ?Féﬁblé;héd petwaema pobie dedee 40 iQ&atGMEW@HB &le‘kN 482 and a

O SR O
conypinications lipk 13@pT henentermtise petvasiiit ﬂémo;ud@@m Iﬁtgaijay 132,
wh@f?h‘é? |MBLEnﬂ91t&P Hts%rtaﬁ?fgéﬁ\% fed Ql%/ﬁrn%nﬁﬁﬁg Iaﬁ}_f‘)uter software,

| nter etween enter pr
ac‘t'@@)ﬁﬁﬂlﬁ ivtarfaca detwedn argerprise petvaniiii and Mmmmmnmcams link

1 %OnW(e b&%l’n‘ﬂﬂﬁcaﬁgné Pdp‘%d’\ﬁ% \,\g"ﬁ’“ﬁ% APt NG o tﬁg htSfnet

t her net S an rough
aﬂd@é@&ﬁﬁ metymfkbenégawways Iﬂwdugﬁ'weld\amlﬂaéesend qambeteslélﬂished

eI AR Y B ARG SRR ol ! o
examplerbe asgatewdy that oovemsl \aﬂalda%fbl\da fopmiat suitable foe Bestal PSTN

Vgl P T .
o SHARDE AR s a0 O, RBRS i e peor
114 1®4uctez$ra Bandudf symehry)nn mé< for sglecvaptewscting P Hateinia® 132 to

N 118. [0024] Turning now to WAN 110, in at
thpﬁg'htgkgéée?gianpl e enbodi nent, the central office 122

0o VA0 RGP GERPEI & BATEHR S BbE B dioph e conva
offi C‘e’olIZE Qj HVAN/a]yI 018 8ommac|ted byia nommmdtleds tigk N6 dd VolP gateway
138 of the Enterprise Network 118. VolP gateway 138 is in turn connected to handoff
synchronizer 134. The communications link 136 may include interfaces, gateways,
servers, switches and/or networks for routing voice data between WAN 110 and the
enterprise network 114. Communications link 136 allows voice data between a terminal
end point 128 and a mobile device 10 communicating through WAN 110 to be routed
through enterprise network 114. In one example embodiment, WAN subsystem 124 of
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synchroni zer 134. The conmmuni cations |ink 136 may

i nclude interfaces, gateways, servers, sw tches and/or
wOomhwersk® for routing voice data between WAN TPXO/@4906/001096

the enterprise network 114. Conmunications |ink 136

all ows voice data between a termnal end point 128 and

themonubudeeucdaw is eoﬁﬂgueemmwm@maaetMmQN@\N Vm\héﬂ&tﬁeo be
rrse netmor In one exa

t d th

conly ikt SCo PR TAN 0t S ioe Brierschingatioaioen Holpoatoway

138 andCeuhinghic&librisQink ABBURInCREEndErd Foriid s@&éblé‘%rﬁ%n%ﬁﬁssnon over
vent | I rotocol for WAN 110, and voi ce data

a PEYEn Ty Vel aethiay 196 cpveyta datayecebiediram densrmmeaicatins link

1 36 frats PEIN toSVeoIP farnsdtand 2bAvdrey dih saHi dvabliie éd?ﬁmumcatlons I|nk 136
nsm ssi on _over _a PSTN. The Vol P gateway 138 covert

frorg &P!f fasat (PoRSTH grermas elbRminan BT AGMPAlle iamats ey be used.
ThLBSF'\é)Ja%p\@bBbB@iH@ﬁs Wﬂ-n%’é‘\#ﬁfbﬂé dQ?\EéWﬁ‘?snfn W@%&&%mn

muni cati ons |ink from Vol P for nat

throgigh AN onthe quﬁrgatesvm E$ipaniRIR terminahend paipt Biectioning as a

T
o Bl e AT S GBI R PPy 0 0
advgptpge ghthaégiP reeverk agaessitpe thrpugmanteeniisemsitwerk 114, which for

exal"r'l-ﬂhcééd?@ bildy fe éht?rrpgé% td %rduEQ 91({'89 8"1§rgg§Yt 5‘){ a'tﬂFrvEéJ& Pace by

conflguratlon a evice
r Outatﬂ/%ﬁliﬁé'y@ugm npw%tmdmmew'@m@webhewma; uglat least one

alteﬁ'l'éttl% BRérﬁSle"lﬁﬁMrlﬁeﬂthVAN"ghﬁﬂs %?ﬁ 184 %meqn&?fél Fovitlel s

he enterprise to reduce char
Cc'nfbglﬁéﬁ\m §@t gsaten rmgnai end poigt ina YelPt M@gmMOmeml\R)IPmackiets as

payl%atlﬁ/to%%'ié’ bgcf?(e&r %\Ht a0&r WRNMPY %wﬁ‘e IJI3 ‘é&?(tertﬁot%jﬂg gxtracted by

ternative ex e enbodi nment
VO"?IQétQY@oW?@ deV| ce 10 is configured to act as a
termnal end point in a VolP session and inserts Vol P
[002c ket sAeepreiag teaxample embmdiments kehen 38 dWANovize s@sdion is in

progi‘réQs whbh 3}’3.4 B8bi })@@g &21;6; ﬁogfaér’]ﬁ#t@%e%‘vr JER &dle %ab(ﬁ@m 112, the

gat eway 0 exa
SeS%ﬁ@tS raarmm Oﬁo‘er tl'sie‘é/ﬂl‘bmm o tha VLAl rleﬁsby\Maadoif lsgnchronizer 134

rea

in t%t&rﬁn%@éé@iar%%@Mﬁ&w‘&@%%ob?%ﬂr o\r<r'1ﬁ h Rf'vﬂggg X}%{T},"\&_/}OIP
gatewayN 3B1R AR interfatef 11 8s Bimuilarig nivien a WléIAIN wotcbe;eemble ispinipsegress

ection with | B 132 . .
wheﬂ W\éﬁflé &"169&5\%% ot%t SP%%ic verage CaéeﬁggWLW]\%?{rp%ﬁessmn is
handgrdfioa th)XN.AN |1dé te BSAN dm0.i Bhe nespectge&teﬁaysh@rmdidhedata packets

' Vi t he, coverage .area

rav G o A PN AR AN 1B W o6 B G P reguitn o
notiotEkilel ddefadttie thespes stremm dfehahandcﬁf betaeer nndﬁtkiJi%Q'i&bﬁ)perly
mantar @3 e,l_-(# '@x%rﬁ@ﬁ;é OU%EAI 1% §maﬂl qe |¥\Arence mayargsdltrl ina pop sound,
and a larger delay may result in a repeated or mlssmg voice segment. Example
embodiments are described herein for addressing quality of service during voice session
handoff between a WLAN/cellular network and a WAN. As will be explained in greater
detail below, when a hand-off occurs, the connection with both networks is temporarily
maintained, the voice data on both connections compared and the timing of the voice



noti ceable artefact in the voice streamif the handoff

bet ween networks is not properly nmanaged. For exanpl e,
womwebebiovel y smal | del ay difference may resulRCT/@A06/001096

"pop" sound, and a larger delay may result in a

repeated or m ssing voice segnent. Exanple enbodi nents
streameadjested tdsyhcheonizenthe vvicadtieants! Tige yoiee stryarné areadvaneed or

i doff het N cel lular
retaid R4S} e =t B3NS 2imAV e Aok or
0088} P | FrerRrae efodfRferd, hardl Siiebsai © Eftydihted by a
hantoff s pnahadrizerm :ﬂowmcnw BW“& ﬁlﬂ@ea’@ﬁﬁﬁfaﬂ@h alb(btclﬁmﬁagrarmmﬂn in

t t te to cnront ze e Vol ce
Fig @ 2. Mfie Pehia SRl i d3hThayt B BRSER B S Na SHRbE ¢ o
confiffred compotEn @sme&ﬁtmﬁlm @bﬁpﬂﬂar%oﬁr;gh% traé ;hbﬁd&‘f hronizer 134

odl men

i bt ERAR 10 (SRS N QB RONANA Gpleway 138 or AP

inteS¥cciNBABIIZ gatehdd, 13ah TR haﬁdéfhéwéhrdm&f a8l %fsodﬁél@dés an
formin Figure 2. The handof f

bl ock
CO"%F%%'BH&Q@%??QF FRIYPBEG: Aineh2 ReatrthrioreduesyRicadain received

in pgranélifesin tbbile MRWICE 11 0VEE WRANI MY Mo G R §RErfscef 11@5@ over
The handoff synchroni zer 134 includes a switch nodul e

WAN 13 0rand comrapiicqtions link 4 38 direHgh Velboatawayd 38 end dstermining the
diffréic¥y ih a@srhisdidroddidy @ahe WAy paiBd beiser B @aldrprise Tetwfﬁ(41 14

nchroni zer 134 also includes a conparator nod
and ftlgq

mebite dpYiRg 10 HiMmiRg adisitest moghisckad responsiiecte cgatparator

modufE $4d/ %Ctdnﬂgtﬂl‘éﬂ% b&ﬁusf ﬁ@W}TﬂH@b# ﬁe%}ee%té-gtr@éfﬁé cé(fﬂiﬁ@ from
112 t rouEA AP i nterface and over

WANdﬁﬁLﬁﬂdd’é{ Bnk! 2 toraecawy f@rhthe dijteranaep '@Ha@svalysms!elma through
the ma; SRS NOAG t‘hBQwQ istrb&ie & siithrSREsWTh &br g&t%.hed

the two paths between the enterprise net

threghld.the icPmpaeatpic t41¢aUSAS thefﬁwgshamfugta\mtﬁh ganeRietingithe handoff.
responsive to conparator nodule 144 is configured to

[0027d; ust Amevenvienmnavig bern Rigvided crn axameple #fra hapdefhfom WAN

110ft6 wnAM%émeﬁfiﬁe MoAMs dddicd 90 %?&fé%'.f}ﬁt e C(%]\}%‘??]ge area of WLAN

ferences in transm ssion [ a rou
112 p\&'{ RRW bergxplaingd ingsealer @%t%wah & ggﬁmn it® ﬁlgz:as wan% 2nard to the

flowRfi §ﬁ196fm|§l?‘rg 3t\pﬁ|@ﬁ' hl%t‘#ateg l%ﬁ &Q%Pé;]é;frﬁ Oé'gzé i6R Fé’g‘;qﬁ he

SW swtch, conpleting't
pr OCAHU@/%QQnPéW ththﬁm?nﬁ@férthp kil @@ vicad Ods auiside aftthencoverage of

WLAN‘WQGnJW%%%QagE%e = ar WANA§8. Agﬁﬁd&%%ﬁl ﬁf&ep 310, a

devi ce 10 noves Into erage area o
voicgjcall inyglvingemekils deviced10 is igpecaress olarine WAN 110.8Nbiletheevoice

call E&strgugfe%ﬁbLsﬁébdth% méi deRideNf J’ér%%g' tﬁig)rugﬁqltngENgur e

whi ch ustrates an exanpl e synchronizdti on handof f
ompruNcaione s@eRystep il 24 atsttfeameofh@mcﬁa%}(etshlerongh bhse dtations120 to

the ddhtraPofitl 528 Swhith ToReE MEtARH 8f voice packets over communications

link 136 to the enterprise network 114 where they are received by VolP gateway 138.

VolIP gateway 138 converts the stream of voice packets into a VolP compatible format,
and sends them via handoff synchronizer 134, IP gateway 132 and communications link
130 to VoIP terminal end point 128, which may among other things be a VolP enabled
telephone or a VolP gateway that is connected to a non-VolP enabled telephone device.
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W.AN 112, and within the coverage of cellular WAN 110.

As indicated in step 310, a voice call involving
wOomb7/hesoglevi ce 10 is in progress over the WAN PCIOCA2006/001096
Wil e the voice call session is established the nobile

device 10 transmts through its WAN conmuni cati ons

TheSWidy sdrarfudid4tichssdube pstedif 12400fGRotileGdenice 10dISe! BlteR@s @ stream
stations 120 }o the central office 122, which routes

of vpice Reckels fayellingindhe pReReiteditption E’SMﬁlt%’Ht'”%r%‘dlﬂoﬂﬁ 128.In

some38xdrfplé RenbRAINSRS, | tRE tétRiivdd ehd bbtht WE nfaytBeey fLﬁfh%r mobile device
recei ved by Vol P gat eway 138. Vol P gateway 13

withi, WIWN d12he stream of voi ce packets into a VoI P
conpati bl e fornmat, and sends them via handof f

[0028)chr ol'e 8@nqce‘hprOPﬁdlgsWﬁ%"zthsﬁaobs@rﬁﬁymecm meyes into the
covbidgk a*@é)of WLKN P 4 asThdidate8 i stepiznl, Whén tHM‘r’nSBHé’@é&nce 10

anong ot her things be a Vol P _enabl ed tel ephone or
mONRSIATTA Ihe Gy CTGRLEre OF VAN 41 2R VIGUET FRSGSTBPIRL SHBT WEAN 112

andttﬁé W’LW RoRBHINFRtiONS sMYYs PN WIRSd i SIEPaNGE ﬁ"%rﬂr%ﬁon such

mobi | e device 10 al sO receives a stream of " vol c
thaﬁdae rEtY of theveehilerdeviae thistathpsorveragaiaresisidatedtedin pne

exahﬁﬁé’%r‘ﬂ%d;ﬁi’é@lt ARé Rfobié %ewl:é‘ 1§@§7€%e?§ﬁm o r egﬁlﬁ@r?a WAN

the term nal end point afurt
voicgesall deinprogress mﬁmqf&qu emzaq Wth\él h‘aﬂw@mﬁagﬁ @yeadandadvise AP

Inteffbéd 4 $8 V)((’selﬂdkgf%drm QlelﬁeB ﬂ@YHeCﬁ.oEﬁb HONES 16 BhE Amﬁtegfﬁe 118 set

cover age area of I ndicated 1 n st
up path f@h@emﬁmfd@tﬂed@cmsmwwem h@mnuh@ab@mmstem 126

th ro@?ﬁ t® Wtﬁl'\gy%%ﬁronﬁ:ef' H8896Eh fHEE ﬁéﬁdcgpé))%h%%fpfl 3W|ves over

conmuni cat | ons subsystem
twormga"ﬁl pathe fhsheaige siredroofieice packeat Inlethervwasds ronce thef parallel
L
patlfjfeé?sggtﬁgut{h@lh%ﬁgbﬁ Eyri'c@lrérﬁié? 13'21%888\\/&{ \ﬂQS/r?ZIf’ ﬁn%lknfag 138 a stream of
VOiCE@aCkebmﬁlglr@un@ﬂomnpbldmgemc_aa1Q\Mlhrchaarmnsmltted byaWAN s
1
colREARASS3nB 13s 50 65 A0S ALOIRUGPLAS 46 oo
throggle pesttal offides! 220drid @mtnunlcatldr& lmkd 38R0 Bnteepmmt\aldxfk 114. The

Q kets fr.om
han@@iﬁrﬁ’ch?orﬁ%rzl é{4l ag%cg Fégﬁﬁlteg ?/fa %ﬁ% ﬁ?aﬁe sgnﬁaa?,]taem of voice
packsta @hgmatlm@from%omwcdewmw Wlamd ard traysmhhed iy AL ANI34

v I t h sane str of

confFTAERS 5G4 8RR s A YR HERATB

s et I
o £ B BB T8 A5 15l o
motflledavrcem(l medteansmsslm dbliag$ obihe WANNziginatiad vb;ce\émzlam and the

e.air to a W -

WLARBIREG0 LS SREAR N BT ehet RS BprclE it i pilfersmpia in he
delayrigtweemthe twatsjtneamsl of vbickatd packeteatthe dandeff spidkrdnlzer 134.
As i;ll—&Sated in step 316, the two voice streams are compared to each other to
determine the differential in the delays experienced over their respective
communications paths. Such comparison is carried out by comparator module 144
which in one example embodiment cross-correlates the two streams of voice data
packets to determine the difference in delays between the two streams.



handof f synchroni zer 134 al so receives via AP

interface 118 the sanme stream of voice packets
waQpzoogdeseso ng from nobi |l e device 10 which are PCT/CA2006/001096

transm tted by W.AN conmuni cati ons subsystem 126 over

the air to a WLAN access point 116. [0029] G ven the

[0086)TOt e heGidicEd P stéh 818 aRE @blcuRiECAEIANIsAREN LSEd as a basis for
relative to the nobile deV| ce 10, the transm ssion

syngliioRizingghe e VQisR SEpA%S REET wgcqml%t@gsthe dandeffidn theeillustrated
ede‘i‘rNeﬁlf b%@%ﬁlf&ld’l% Eﬁrléﬁroﬁﬂ el tlmlhg aﬁ#% %rhﬁfa (fule 146 in

plcallythere wll be a differenti
feswﬁﬁéem prratiopseegivedhiigm somparater madele ﬁé&kétﬂsotmh rtdm @ecessarily

alwgﬁd;f#u@fdcaséywm RANHR] oft #8m WAN T tg"’WEAN' ﬂ?h‘{éﬁtréﬂs%ssmn delay

two vol ce streans are conpare to eac
(inchusing propagaties af Arpeessing @ﬂlaya) wilhiypigallyalye gesatarrin grec' 8N path

thar?*h%rwmﬁl' path SR %ﬂ@@%ﬁpfé%ﬂ%@dlﬁ@h{ M nﬂ g ﬁ%%E typodule 146

arison is carried conﬁara or Inpdt
adJ tirping @étr@mtthleh@dmm aimm ¢indkis-examptd, dveestraame passing

o AR L A IS 1 AR . e
cas¢ 9f B handeff frnn@tvépl BI01®, WLAY 102l thel timiad adjpistyentsnodide 146
adjdé?se%eaﬁmﬁ? %ﬁﬁ\'es\/g c%{)dai% Qﬁgarnﬂ T)'aéjsﬂﬁ tﬁrgg i# Wﬁl\lﬁqb ﬁzjntil the relative
delay baiweelatrmwahbb‘rﬂ mwu@m&w-m dalii stearns rezmhes ed aguéptable

levdty the timng adjustment nodule 146 in response to
I'nformation recei ved from conparator nodul e 144.

d
oo} "2 ORI Pk TR B 0t
voicgi strelanddlatg reprepentmgi quiet amtervatsceeh |as%)atﬂ|ﬁéamtsc)ombfdalt\|lon are
t
oy ) b RS EALED) AR Tt g g comn
the a’mhm of Ydi6e ddfa, sbise streamidatasepodsenting qalct hitérshie durivas Pauses
oS R B o BRI B Y. o
the err@almustfﬁleusmodMIetﬂM hzadiee abm@ th ammdlatérpléaglé&édl‘daﬂric?g voice
h e adj ust s
oad o b ool G -BE RS A TS 2 B o
emBodliindrite, unetcolnptakmorrmbamlevla4d@érﬁmrénmtewwawdéajéf&\btréérﬁs output
o e B P PR 0 LS e GRERAEN s oy
diffeseretizt meetd & prezieterminedf threshoRrl dfaicdeptdBiligyahstwi aBt St quality of

senViGh Vi Ebpitel e £ easen avilc i A Bretopyrom the

eXIstmgrhG@vcﬁldpum’(dmm (tﬁé dohBectidh to WAN hetvork th flePresEN described
voi ce stream dat

excnpg&) i% %%801%0@{1{3@@@?@5[3@@r&we&étrﬁmggchon to WLAN network
in the presently described example), thus completing the handoff (step 320). Once the

connection is switched to the AP interface 118 from the VolP gateway, the path between
mobile device WAN communications subsystem 124 through WAN 110 and
communications link 136 to VolP gateway 138 is terminated by WAN communications
subsystem 124 and/or VolP gateway 138, and the voice session is subsequently carried
on through an RTP path established between mobile device 10 and terminal end point
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in conversation are detected by timng adjustnent

nodul e 146 and | engt hened. Thus, the tim ng adjustnent
womdubesodh34 has the ability to mani pul ate packetTECA2006/001096

carrying voice data to provide the necessary timng

adjustnents. In at |east sone exanpl e enbodi nents, the

128 GRMWBARL 02, KMH!eﬁaééﬁ gTRBhEGH SyrichRoni2eR 188 |Pegefﬂéwéy 132 and

streams out timng adjustnent nodul e 146 duri ng
compimicgliansh ko 1§gt %r@m gwp@grsgﬁqav%fetﬁrmﬁgl end %cg;nt 128, the handoff is

subéiéﬁtfa‘ﬂ?%ﬁh{)@éedneets a predeterm ned threshol d of
accepta Ity that will not affect quality of service,

[oo32fe co ﬂrnaéeoﬁ pprBdlHed tHatdteanses voitk et Mélsearé@@ Hgoth

SW tch e exlsting network connection (th
fromcoabilecdeviee 1QtoAanminet mc? ROiN1 38, 8ng ﬁ!@@énm%/om&s? diseetion from

ternﬁ‘aﬂ gb ikt 928 'ﬁ?ﬁ%ﬁﬁ%&\lﬁc& 20! nﬁ%éaet Brli@éxérﬁplé kitRdinferR! an

necti on net wor pr esent | Yy

assuhaption Ibmd@ﬂaaﬁheﬁelmﬁerem Iétvag Stfﬁémﬁémeﬂlﬂg @Eth@ffame
tmef’cﬁ%éV\%%é?R%@@ fo'?"’/ \W?%té\l '{)/ﬁi 19%\@?3% fh%hﬁ&)ll%%&/l&%ﬁ be the same as

at ewa t he & et ween
the delbys medswred @y\mmp@oamwcmmlogirosuw@yg@@ dexicet Ageargingly. in

step\’@gl fX o?&ladstﬁé;a[ﬁg"gﬂwal{)/\kﬁ%%obﬁé“&e&@&é R %Eﬁoﬂ&%&‘ﬁéﬁ/\g Jre

Y&FH ormuni cat | ons
sam&r’mivhng atfjuisPneyds applieditdadne woide stiear @ptrmgi;@mtmu mopile device 10.
subsequently carried on through an RTP path
[00383t abl | Withdeferancedo Figsing #cariexarcple Db adwaadeté pracadurecAy from

WL/Q!Q'1Q%1‘(?§V/¥N 34 %@'& Jrégblle'%:év‘c@tﬂ @9& 0 tmfége area of

synchroni zer teway 13 mruni cat1-ons
WLAN nRZMIDnO\Frbemmmqmngmien d&talbﬂDrtoe tnihediandald, theimnbile

dew\%ﬁﬁp %lﬁ% Jaande, ?rjaée ?ﬁé%f‘éﬁﬁ[)\@”é BiHid &S n thgpﬁﬁ,eét ‘@S/oIP

preéci st reans o vol ce data pa
voicarcall gmoh/gwgmbhllé devicardhis ie pdegresseoved the WLl HaWhitedthe voice

Cot 1 i
call g%sr%qqlglze%g}@g@%ﬂ@or&é@Ie:%%h(%gfq)t?éﬁ ‘?nlg' tﬁfo%gh(ﬁg V(I[le
coninﬁa?ctattlﬁne satxsaﬁmmgféﬁ‘namﬂneaﬁmf voie [miteltsﬁhnoogh iope rmd'e)_re base
erences, i.n v
sl o315 Bl S O BPERF ot 5 3 SR 8P are
routt@Warbdgh hiaedafbdynchromizer d 64 WPI datdreay h&2 smdreorasiuhizations link 130
to VRl BB o RO ettt iy e il bRV g Pepabied
telepiidroon UbIFygdtewh ) thatrixcdndededitc @ ribh-ValPssnableddeieplaone device.
Thedb| B8 fodumiERicns RuBRTHB P & IR B YS pthespeay B Sream
of vbiegé @égmg tr’gg%l Erlf@ Wtﬁc\a/\ﬁpx&aﬂte&}imbrefroﬁw tae hernedl fend point 128. In
rocedyre r
sorfRAgiPIa GipgoERord e (ol e @pRy A2 maY b = DERRT Ppbie device

withih WLANM e expl ained in greater detail. Prior to the
handoff, the nobile

[0034] The handoff procedure starts when movement of the mobile device 10 out
of the coverage area of WLAN 112 is detected. As indicated in step 412, when the
mobile device 10 moves close to the boundary of WLAN 112, communication with a
trigger access point 116 of WLAN 112 indicates that movement of the device out of the
coverage area of WLAN 112 in the near future is likely. As indicated in step 314, when
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device 10 is inside the coverage area of WLAN 112. As
indicated in step 410, a Vol P voice call involving
wombi/hssogbevi ce 10 is in progress over the W.ANCIIQA2006/001096
Wil e the voice call session is established the nobile
device 10 transmts through its WLAN comruni cati ons

the potemyial exio fd26 WALAN E6vitagé ateal i§ Gefeameette mablm'@ﬁo @il cause
t he AP int er face

ts WA o ERCe s PRt o 120p 8t i pita AR 0 atata for the stream
of volte@i@Rets WAHOIVANS LOGHUPIaTSHS : tystla-ﬁﬁ ﬂﬁtﬁm\"&.}?h]\ﬁﬁl\ﬁﬂfb central

communi cations link 130 to Vol

offige b2, GRMapNeafions iy 12R Ard Vel srisway 1§S%hmf&ﬁa%1néwomzer 134,

such@hAMH2Q06ff @{/nc@wéfﬁié? R BMEVed Sdr thé %S%Eﬁé‘étﬁgtﬁe%a"f‘ne stream of
non- Vol P enabl ed t el ephone devi ce.

voiceRafkBiScat i ons subsystem 126 of nobile device 10 al so
receives a stream of voice packets travelling in the

[003%0si t dh@itraBemissionidelan efiee WANPriginatingivaies streampand the
WLANrﬁ?lgﬁ?éQiﬂ’? hBice @Qghﬂﬁ ﬂtbé subﬁ‘ thdt Wﬁ‘@aﬂ?'theﬁ‘*@ QWIPQé atdlfﬂe?'éntlal in the

urther nobile device wth rmL

df"%%etwsﬁa e twor Sreamsy & voicgrdata m@wtw\ﬁéﬁ@ﬁﬂd@‘f sy romzer 134,

As iBRbled if 2o 61 thePio Wicd i\?eaﬁ?é’é‘rﬁ% {ﬁ'i’é‘@tooéac\‘\\%%r]taz

is detected. As iIndicated in step , when
detergnne thegdifferential in thedelays %@@rle@eprm/eb theirdasgeative W AN
ccm‘i'rﬂ@mcé}@ﬁ@ WWakHs2 5LeR c¥inbBrigbrli5 caRRY di‘ﬁ 52 %5m@9tteﬁ‘6r rﬁ&@ul@ﬁ 44, as

112 indicates that novenent of vl ce out of

'nd'?ﬁéd@@(?\é?age area of W.AN 112 in the near future is

As indicated in step 314, whenthe potenti al
[00%% t f oAﬁﬂwcma% aderdas éh@ﬁalpglatp@t@%@ themuseebas a dasis for

syngﬁ’éhi‘iﬁg]tﬁe Wb l‘/o@é‘ %ﬁ@ar‘n& ?HW éb?rﬁméiwgctﬁé IhaRGoff YR oNE ({;ﬁgﬁ'\ple

24 to'set up wt path he stream o

em*?Rﬂ"B@nﬁ@ H@K@F@g fadbwimﬂm reertiie Adivalsitom imingefitbe eatablished voice
stretah'f @#‘91"% MN&JI&Qhe %ﬁ@éﬁ”s\?éaasgﬁné éﬁr%u&lﬁg\”a@r? ot EHOQQ?he relative

136 and Vol P gate roni
de'lawzﬁtwga@ et voige sirgamas. T hsayno e paseeof amandoé‘de WaN 1d0drom

WLANOM af t|n‘?i|n I;Eﬁnéﬁi‘?n 1@6 éﬁﬁgﬂﬁ%w\ﬁ rgfofﬂﬁé 5@5:3 data

0035 he t m ssSi on
Streem wsmrtémmgawmwé 1W_UNINI fbmrgatmt delgy betvwnshe YN 110 and

| WL/§Nf1|1 2%1&?’6‘4?3 Ts{é%hstr%ghl‘?@é érg ‘%J\,‘%E{a%'%%l be a

ferent e two streans of

[ooyﬁ' ce dpf & |Bagk6He 4%n4dlfeﬂﬂ68ﬂﬂfeh§¥ﬁb°§k§rrﬂ&éréﬂr P?é’d‘l‘ne ¥4

dlcatedln step two Vol ce streans
mom@ﬁqameetwow@lc@aiﬂ’qa stréerms putpdbbytimingeadjtsiment modealat 48l during the

synbﬁ}oEEStnfjr%@% %ﬁ fHeS S?éi’:ﬁ? ﬁérehnﬁ'rﬁeétg %Hﬁ%étgﬁramed threshold
comuni cat 1 ons pat uc nparirson Is carrred out

of apgeptabititithatovill notcaffest quatity afsserwce the comparator module 144 causes
switch module 140 to switch from the existing network connection (the connection to
WLAN 112 in the presently described example) to the network connection that is taking
over (the connection to WAN 110 in the presently described example), thus completing
the handoff (step 420). Once the connection is switched from the AP interface 118 to the
VolP gateway 138, the path between mobile device WLAN communications subsystem

126 through WLAN 112 is terminated by WLAN communications subsystem 126 and/or
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i ndi cat ed above. [0036] As indicated in step 418, the
calcul ated delay is then used as a basis for
WGs300TN3030 zi Nng the two voice streams prior to PCT/CA2006/001096
conpl eting the handoff. In one exanpl e enbodi nent, the
timng adjustnment nodul e adjusts the timng of the
AP R¥ridekl 198E and HeORicH $623Bn(is BubdiqhieRtWPER!id oh Mfroadh 83ath
assi ng through WLAN 112) to renpve the rel ative delay
estahlishicbibetiven mnbile device dfwndtaiiminal end printc28evianWAN 110, central

offida2f30 tbmbrfunitAblods fhf { Wyg% 1t3@?h5ﬁd3ﬁ§/nﬁhronizer é 34, IP

adj ust ment nodul e 146 édlj&us timng of "the voic -
gateysyal 3 archerpaEsicatonsriak 4 B0 \Rram the petaperiive ofderminal end point

ot AP B i 1t o
packels gre 9oing belluiip aneilsieviveritdsto temunalemdaoint d28nantlitleo in the
opp%é‘if]e. HRRBR Front & ﬁ%ﬁf%&ﬁh%@r@ég%ﬁ%ﬂ&u{@ W aB¥ast one

I'm ng adj ustnent no
exapleceinbedimnegnt. @n assemptiomis made thah theddslay diffefehees imt vaide
. : ' APRAY
oroBi iy AL B LA WS PIRL G1 Ea BEERUERN 1 s e
mohilg dieVice Mill be thessame as thhdefesiineasdedtby compacatof t4htdrhing from

e i 48 AL FIRSEE. 20, SO BB 8ol e ovie
10 ig synabeonized tsiag thessanak timgngoadjustinehts applied: trih fhervofoe sivébim
' i bed le), t
wn@%é@ttbggmo?ﬂgﬁgg%ﬁpse?g{ Iepe42(e);(énp()1§23 t heuionngct ion
i i ' f 8 .
o0ds], She ¢GRS A 8 A APl BBl R i o

handeffrisLadjusied tenxayedhs relativeXdelah d o sgine \Altdidafide example

okl AEQUEE T 60} 505 SRRAURAE B Huing o st
newswoiiceesiteam mayder adjededto adhievegdynehpaidatiesst abl i shed

bet ween nobil e device 10 and term nal end point 128
[0038]a WANN1he embedimenits désdribed BDRye dbetmandafbsyncheorlizenit 34 has

. h i 13 P
beer st aBias R Bl drthioRRRE Bl 14 6 & sty dcated from
the mebigpdevice ¢0.0flowever) inajthearm*apmilmemba&mdgtsa hbadmfbt §yncheonizer
' .. d , oV st reans
134 MRS kLR of TR Rhce68s ' e TR otePS Ym0 AEre two
voicd pathsepdténtially ttenvergal Fcarmkaptpilmmlaﬂ]a&ff syrothrarizee 134 dolbrl be
om_t.erm na

R ' Lrection f end pojnt 1 to
ooafRTAS Freie Beph B defiPel B ahd Bho R0 el o afidhe  futher
exampleasshogiientinivehichadanddfiedyntheniker ag4 @ 1béstee nGtem mﬁbilleodevice

[ streans travelli t.th ane, tine r \
10. YReRToae SRR e T he hardstSirentolree S35 prectisly
conrduts a phmnaitérfacedtdtagfthereasbile @dvioy 10aopANRE A WAK
com%ou%cna%oLs[, (s)LrITt])system 124 or the WLAN communications subsystem 126. The

phone interface 150 converts the stream of voice data received from WAN
communications subsystem 124 or WLAN communications subsystem 126 into a format
so that it can be applied to a speaker of the mobile device 10. Similarly, the phone
interface 150 converts voice data received from a microphone of the mobile device10
into a digital format for WAN communications subsystem 124 or WLAN communications
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the nobil e device. Accordingly, in step 418, the voice
stream going to the nobile device 10 is synchronized
wQoTigp3bdve sane tim ng adjustnments applied to RARCAIEE1096
stream conming fromthe nobile device 10. [0038] In the
exanpl e descri bed above, the voice stream established
subgystern 126. The handafiosyinchronize) 084 etytio somemxanpteeembodiments be

ekl 0 o TS B AR VARl g v

intedfai¢el $5Q@ thay dvave lsemponentg implemesatedtbyea seftwareiexecstbd ebglra
R AT
| | yst r.at e b art.of .
rood e PGB, o Frchus B SRR et Ry PR sbobi pvice
10. The syndbirbrizetehdddas E0simiamenrdiguraition @k Ivﬂren&drga’l@dli f the enterprise
' ff h ' 134 . e | ocate
v 394 BB PR B G b e S s
WLAK epmnunications sulpsystesn h26, eamidi ;ﬂi{igyé im@ﬂ?? g&o rEmé{ thgn_to the AP
ff h ' e ed in
T AT T AR SRR £ K0 N
and FiogunaAN $tas simflar tb hiessecdeaseribed atgmxyhrmanm blerbrI&‘ﬂy ¢Bscribed
chr 0 at ed wi

e SR B Stk R 0o Wi
112 vt mobﬂmdémcmhi\&rﬁg a3 énbedrd CHahM@ﬂf YyrfobRoIE£4rSi 33 RG@3Anto the

covdRh Bl G BAN 112l e che Sriained Brarester yatalwin reference to
Fu;wwaunu Cﬁabh@nﬁth&lfb%@é@ﬁhﬂ-&ﬁ:@a?@% PRieP® thetn@.haaﬁ Qhé%bue

rts th t f i ce data received
devige fhimpusior s ihegf?ﬂ%'?p%gqeef}méﬁwﬂ M GO IR PRATPERS! celuar
WANUhoyAs &itiches |Inr§tép 210, vBide &M ihV6Hing hsdub?he dgreucé%hé R

h bi | d 10.
progigesaver TR MR R - AL

devide N eiapBMES hrbiligh @Wb&ﬁnﬁﬁﬂaﬁ@ﬁs@ud’é&@te% ﬁjﬁtgétsﬁ'laam of voice
format for WAN conmuni cati ons subsystem 124 or

Packel$ PV AR HSBaIIasestations. 12 e thierniral 0§l§¢ﬁdﬁ?o\ﬁh@b routes
the StAAMTBY Vit SATKRLLABTRbANRIFRMIOAE IS 1 %’td B 'eﬁf@?ﬁ@f@né}%ork 114

sof t war e execut ed by a processor on

whergthey gee estved i vallP gateweso! 38ayV 9l B\atewmpbifepanyerts the stream
of vdlé@béé'ﬂ%"tg Reb Yofp §%b¥‘tﬁﬂ§fcﬁ?ﬁ%? létn@dseFMs ﬁ'\fﬁ?ﬁ %‘59§§férte6v%} 132 and

he npbi | e devi ce and/ or har dware
Commt'%%"’ﬂ‘a?ﬁfbﬁpwﬁﬁ remrioaliendrpoird 4 28s The WEAN: Gommunlcatlons

suibé%@n'm ¢24 %Wn%ﬁllelgewg@ ‘FO §%BQQ5€3\%SZ§ E%&a’?ﬂ of Qélc@ pﬁhl@tg favelling in

confi guratl on as [ ocat
the eppoRise Kiraction fmﬁmtetrwaal ¢nd peintctifnect ed to V\AN

conmuni_cat i ons subsystem 124,
[0041] The handoff procedure starts when the mobile device 10 moves into the

coverage area of WLAN 112. As indicated in step 312, when the mobile device 10
moves within the coverage are of WLAN 112, a trigger access point 116 6f WLAN 112
and the WLAN communications subsystem 124 will begin to exchange information such
that the entry of the mobile device 10 into the coverage area is detected. In one
example embodiment, the mobile device 10 is configured to recognize when a WAN
voice call is in progress and the device enters WLAN 112 coverage area, and advise AP
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WLAN communi cati ons subsystem 126, and phone interface
150, rather than to the AP Interface 118, Vol P Gat eway
walR87/en30501 P gat eway 132. The procedure for harrtimgaé/001096

to and fromWAN 112 are simlar to those descri bed
above and will be briefly described with reference to

Interflageire8 tidat@ voide &dill dver WA 80R Sireidydn Pryaredst Tﬁis%fomé‘ilon is
an onboar

d h
pastad gl 1% GhehAs 1B cand ad lspted 'ﬁvﬁ'tépeﬂﬁilﬂ?m@%ee\méo and

AP (terfdodN 1313n£91VIIF|> baié%yhgzes?éphﬁlagﬂﬂw fon vgfcé %taeketg %hé}'l that a copy
with reference to quures and to the fl

of the YjPa Aiream eriginalng with{¢rging ¢ndneint AR8 s sent by dP gotaway 132 to
AP dfuiisc 4l dver QUILAN GHZ% tHéWLRW(%nﬁﬁﬁnlegtlo%@Nb%)g#e obile

within the coverage of ul ar

devige L épothepwordsy ginaealiehpathifiopningi anterptiss netwesk i a:fbtcmbe mobile
phoh8& deanBH@%»%‘él?h WEANW‘]Q i</\6dY n%)éﬁ adwgbh % {H%eedéféﬁn %afha {rough

session is established the I'le device 1 mts
commurigafiorstigk WAGiapd N 1d8t | ons subsystem 124 a stream

of voi ce packets through one or nore base stations 120
[0043) t he dBnimokile gevipe eesident hapdefhsynshranizer 184 seeaivan i@ WAN

comtRiIGBatRAs BbSy s8R 28 QETHIANT 81 diSpadkBlS d'r% gtﬁtb% {grminal end

enterprise network 114 where they are re
poing J28wiyjch are. sepbrought mmun@etlwdm&sﬁﬁ@ emt@rpslse@@twwk 114,

comtRiGEatas iRk § 36 rEe‘Pntr%l Mﬂ&g 1 g@ HR&HEM tRarlsHithEt 1]*0I \&E&h sends

themvia I P gat communi cat1 ons 130 to
Cc'n\mmmcat@nmSHEWS&m 136|0Ner ttizsalr fione aWkRNGeaseatationt 12004t the same

tlrnesﬂ'\‘%sﬁé?]'d@ms%%r&%lz 4l RcEigyd 91 APintdrERe 1888k gémg Stream of

stream of Vol ce packets trave Ilng I n the oppos
voicgi paskeisovhich ane tf&f@"t"éﬁ?dTthLPé‘hdcqms lWDIn12$6 o[/aome]aurm &VLAN

c»ﬂ?ﬁuqqeét onQ ﬁ@%rﬁ 126 airnto?hm&d% %%%ﬁél f%tﬁjiéfn %Rterpr e

ves Into t € coverage area o arcate
ﬂE‘tWW ksttldgo m&mowlﬂanhmﬂvedm 1@thdeughc LAD! MRjissetip i addition to

the bR SPHEH ABoE Saftiphebopsis B AePRaIN B1E°S Sty st em
o, AT el 3 e
strepm Wil hecuetl that typically drereptitt be mtxtiférential jn thealatmbbeteeen the two
st egﬁ‘\é'd? Soits dafa ﬁﬁk@isgé{gﬁ% h%ﬁdéf?%&\%mo%?z )Ngr 4. %ﬁﬁlﬂﬂeﬁ ifi Step 316,

|n progress I ce en
the tym/wag strearns areacninpared s@ ea¢h other foadederhiiBe tHeadifferentialdr the

oo O gieo e e ol 8 i 85 Bl poparson
carriegdiut by edniparatoemoddlé, 14dhehichoini dre aepte efkfboairnﬂbnf@\Eross-

' 2 set :
cor bR 3 bR AL U3 By el n does
betweeargihedwobstreamsh term nal end point 128 is sent by IP

gateway 132 to
[0044] As indicated in step 318, the calculated delay is then used as a basis for

synchronizing the two voice streams prior to completing the handoff. In the illustrated
embodiment, synchronization is carried out by the timing adjustment module 146 in
response to information received from comparator module 144. Although not necessarily
always the case, when handing off from WAN 110 to WLAN 112, the transmission delay
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AP Interface and over WLAN 112 to the W.LAN

comruni cati ons subsystem of nobile device 10. In other
wonmden3ox parallel path fromthe enterprise netGReA200dé01096

to the nobil e phone device 10 through WLAN 112 is set

up in addition to the existing path through

will egpieangiveadreaepin the AR GatthaMine WAAN pARZAl onEékare | €

devi ce resident handoff synchronizer 134 receives via

emiedimepmimining; asitstaapigditsisinetiming of thesstaltlished xeice stream (in

thisRB@KMIIS tRé 58e4IAhBEIng HRBUGHEWANIRL r&ﬂgvé)@ierfblair?@ déBy BBtween
are sent through conmuni cations |ink ent GLR“ sSe

the NelcRGHRAMEAThH inihei e |06ﬁé1aﬂﬁ9ff<fr9®éNAHe1ﬂOr QI WhAN; 1d@, the
tnmi‘a@%dﬁ]%ﬂnérh‘?ﬂodtﬂé‘ ﬁ‘&@‘aﬁfu@@ th® § &fqm&bé @J'éfaoéhseam 1 passing

stem 124 over the air fro base st at

througt WAN 1Reriaihe relaiies drley iahvsmihe YWAN I fiandWLAH 112 voice

dat nEea & i@Gelll8 the sane stream of voice
aégf:é%ets ':‘%h&g? Jé{p?%%%% telt ed by WLAN access point 116

[00@!1]er the, é‘rﬁé e)ﬁé?myl\é%h'\tﬁﬁ | B riEHSpesl RPUAS SR & vbibe data,

ot’her words, par al | pathfromthe enterprise
VoiGeestigank dqtfzrep@S@h@gmmtl latepipimeuchicas RAsIses in ¢oryetiation Are

detdctéd bid %@forLb‘P\oH@n By ti éd?uéth\%n? balie"GeP dEh‘deown
I'n ij nd“"WAN 1 IE' 8 g

conmmuni cat 1 ons
the straammf ysice dat |va5¢e<ﬂtreamedamwnr@$wng s mtemaIStslueh as pauses

in c%ﬁ)‘s% %e?&féﬁ B¢ tini r@%oﬁh&ﬁgﬁﬂﬂbdt&éﬁﬁh@@n@fﬁyﬂﬁér@d Thus,

t1 al et ween
the élwr@ﬁ@uatfnené m%éﬁlr;atl% hasctke @bilitt tOtrh@lhtdﬁMafckets carrying voice
oot M RR A hod e/ b AR A S FRPimo AP
embaimentsi theegemparatonmoduledied4apenitorp the tawomiteodada stréams output
oy PR Yo OTERL 525 4B B APeDHEAIGTIRB) 40 e ocey
diﬁmahqilneeaim @dedmmnlmmﬁsMCbbfaaoeeptabwtw thet will etaftea uality of

seer\ﬁ&% Sfie ggﬁ\?a%g%riﬁﬁéiulé 949 L?geeg rr{mﬁtcfuglgo Fonﬂﬁ’ Ecgtq‘ro&n ﬂ'Ha
exisding pneﬁm}k cbheedtiah c(thieactoedecteinay WANTtrietwork sre thegereseritigiescribed
the t vaice stre rior t
oxalfie A AN ihraifor tR1 30650 PSP Tinelast Bt network
in trey prelsentty described esarople), iteds ambpléting the handoffi gstep 320). Once the
t. 46 1 n _response
con LIS Bt SR o b ARGl HEHIRES SubSy i Haghensn between
molpilecdesgezr WIAN aimmymclairm%Byste‘dneﬁmgmwghg’VANﬂ 10ramian VAN .
110 ¢ transm,ssion de | ca
corfihhybicfis 36 1o Vi E4BIRY AR i ra el by Eirfifypations
subeysiennl @mmmlvmntgatetm 1387ang thadyaicd mmadjsuséérqmahw carried
ti gaO.tL e.est.abl i shed, voi ce stream (jn
on tnrougn n RTP path estabiished between mobiie device 10 and terminai end point
128 via WLAN 112, AP interface118, handoff synchronizer 134, |P gateway 132 and

communications Link 130.

[0046] It will be appreciated that streams of voice data packets are going both
from mobile device 10 to terminal end point 128, and also in the opposite direction from
terminal end point 128 to mobile device 10. In the example where the handoff

synchronizer is located at mobile device 10, it will be the voice data packets that are
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this exanple, the stream passing through WAN) to

renove the relative delay between the voice streans.
wOrtwwgo3ns t he case of a handoff from WAN 110 tRCTVEAYN06/001096

112, the timng adjustnent nodul e 146 adjusts the

timng of the voice data stream passing through WAN

recénl@d ymné mbbife d&Jic 10/ thatl @i &%mﬁa ihhe |é%{\bﬂéexé}ﬂ&e

112 voi ce data steans reaches an acceptabl

emmr@rmt POG@ESyMPlicisdnadentipt bedlelrydlifierances in \gicgetreams
travelifg @t tHe ddife BinkQABE WAN 946 Snd 8Lér WY ANCA 2SI AAHdHA & mobile

representing quiet intervals such as pauses iI'n
devicenvill bg dhe samaas tae deleye megaured by eompanalpt &k packets coming

to tltlé HloBfie ag\hb’étﬁ@cmdlﬁﬁ?wm %tela":ﬁ 8, tHe \Rfl&e&re‘%ﬁ? gr!aﬂé’}’nﬂgw?mm the

he stream of voilce ata voi ce st
motpll@meymtq ﬁ@qur@nlzeﬂuemg ahes same timing adiusimentsapplied to the

VOIGONERS Bl e &%B%B&\QC%XOH m ng adj ustment nodul e

146 and | engthene he tim ng adj ustnent nodul e

[004A has V\VlfﬁerePel?érlmdet %(er&urggﬁ' PP P6 &n F&5llf“u?;nfesof‘-ﬂza‘e‘tlﬁér%i'oﬂ‘gbrocedure

voi ce data to E\;‘OVI the necessa

400 Y LANA142 to WAN 1118 aendwngof sumbrenzisrisssinped raobilefsvice
10 FBVRLE @R khd RSl elér‘éa'H?W $15 0l ﬁd(Wng%kBl% 1%8 ﬁplrenaéer detail.

streans out put b timng adjustnment nodule
Priar e theyandoéntheanekile davige, 108 dnsidesthetdorerdgeayea of WLAN 112. As

s 6\, TN S LB REbIE R e ¥ rogpeng v
the W]lew AP aWhile thenvsies @alllmswau@estabmhed ttheroblle dévice 10

transiits QIl?roLéﬁ ﬂ% W\‘m@ )ébﬁlﬁ'l'l\ \Ad&?ﬁ(arﬁ é’\?%tg(sygf?eﬂp ?ff% lfa %ﬂggﬁnﬁ vgice packets

connect | N ne e’ presen
throelghmple@y mase bhaee petessrpointonhé ta therAR hm&rface 118k frog vahviet the

steglr 8 ERANEEk LR ol AN BTHR! Gotbal 13 BTG yaaigps i
130323olP @Tcrmal Ieed (pormeQBJ which maj\mm@iganlheotthél‘tbe a VolP enabled

e n bil e .
oG £ TR BT DS e B3RV BT R covie
ThelWGlA&lmbrmnmmuatncnmtsWs;sstémrﬂl%Jcﬂ &dhue‘mlnlée g@tawmsecéQSS astream
of v@%rp 'Eagg%tg&gsglkw t§§%§%{%\,@'§e§g8§ ﬁ'Ubs%ﬁtle?rrgnn%a eng pom? 128.

bsequ Q n RTP
rood> 21 B énddt bioRCadB Sttt Oy anti s mokis drige 10 out
of tocoverdgtBarenaf WIAMNN 112 js ddtectat eAd mﬂdate’tﬁin stepuitd, fwhen the
h izer. 13 Jmun i cat.i ons

mof BV Fareftord (o oo Banaf vsl 32 6 Qb ibbunitn o
triggsr acoessepairit B GoafON AN 1ar29ncgoateg thad hfovermamt obibeldevice out of the
cc»vgr%é ?‘?%8 M@N {%ln% ﬁggr f%?ure Is I]k ?y Aaslrllr%jdlgateg in er f}ﬁ4 when
the potential exit form WLAN coverage area is detected, the mobile device 10 will cause
its WAN communications subsystem 124 to set up with WAN 110 and VolP gateway
138 an alternate path for the stream of voice packets from terminal end point 128. Thus,
parallel paths are established between enterprise network 114 and the mobile device
10, one path including the existing path through WLAN 112, the other path including a
new path through WAN 110.
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termnal end point 128 to nobile device 10. In the

exanpl e where the handoff synchronizer is |ocated at
wombidwoevi ce 10, it will be the voice data RUIKeA06/00109

that arereceived by the nobile device 10 that will be

conpared. In at |east one exanple enbodi nent, an

[0048]sunpt iThB tiahsiigdfont dedy bitRe deARW okl oS RSthe Wr\ﬁﬁmce
rrstrai/elllng at the sanme tinme over WAN 110 and

Stre BRI ACA V1Bt SRIHIY (o Hbb R @IS T GOl bergelay Bweaithe two

streaMEBf 6ick AatASAcREE JTRFS HARILACYWnERTRReRY 94 /Qs4if‘\dic9ted in step 416,
ackets comng to the nobile device. Accordin

the WQypieg gireamg argrarapased inaaah etheniordedermineg thet qg1fé9f’ﬁﬂ'ﬂﬁ| lirethe
dele@@‘ékﬁ@neh@ed %véb’!ﬁ%hrré’é'be%ﬁ@e ESih RinicBBorsdiRnd | SUR%om anson is

ust nents appl i he voice streamarri Vi ng
carrie @%MlCP@PG@ﬁWC@O‘Me 1[460a|s7mdwate|¢ ghever ence to F| gures
5 and 6 _an exanple of a handoff procedure 400 from

IOOWAN 11%s ingiopied in stervhth theeriewlateydeaiay is thensusesas o pesls for
synéﬁ?@hllzlﬁ W i vdile Qi‘Pé’eﬁﬁs BH& tefcoﬁl'b?etﬁ:@\fﬁé ALddH. ‘f‘rﬁ”‘?ﬁé example

2 wll now be explained greater det _
emhﬂﬂi%‘?“tt Hetiming adiysiment module 146 @dldétﬁ ithe:timing of therestelblished

voucb@ﬁeﬁﬁnV(@g t?%e?/@n?gﬂe Qhe Wr@&'ni)%gsmgﬁhr‘oggﬁ %| 12 @Bgﬂﬁove the

oi ce cal I nvol vin
relafiye ?ﬁ'@sg belweep e veipe sipeams. 1fito!s, iwthe sase of @ bandoftial WAN 110

frc»n?ﬁﬁ_%lhpf‘m fihdjﬁﬁlﬁﬁl ddigfheht¥fodBBI148 scffwe]tﬁyéé @P&@Joﬁ:e data

t hr oug i'ts mTunl catl ons subSystem
Stfe@m R?éﬁ'@@ tfpfaéqlét/\él-/i«wéa glhtlldhe rejatlwqﬁeéa)bbstweao M@WAN 110 and

WL/QQH'?Q%O%%Q!&G%@Q%SQ%&H&GJ @Bl%i)% Iekélom whi ch the

stream of vol ce packets are rolte rough | P gat eway

[005432 andnGR TEEéf”s E'eQQﬁ'\ple' é?hb&cﬁrqeﬁf% ! onﬁﬁr%@ﬁ"oﬂﬁﬁq 44

pOi nt 128, ma among ot her things
monipesihe dwe e«p@g ﬁi@tﬁastmar@ﬁ vepat aireing\adiustmentsneduin d46 during the

syndtforftzah s/ R %Wrﬁtﬂ{etg%‘a%ﬂg@é}gn bt fi (fe?s S;Bl?@de% eg threshold

conmuni cati ons subsys VI C
of ageeptabiity that will retrafieft qusiliteof seokes, she cempéaratargnadule Ih434 causes

suiPRRGRHLD 3 AN NEr8h TopBorf i UL b
conmqvéowbelcenumooehmogbwm comenurninediong sulasysteno fl 26\iniiNe
=Y . I
reskhfy Hisd88 S LN AAA SRRl APl
conriecfion Huovgm N comnwinidatian subgygeem d24 asmeguesﬁntlybﬁsoibed
devi ce out f
oxaf 2B 2 pITRLE 20, Ot 1. AHhEEB¥ e
from WiL&iN/conmuninaiiarest sethsystest 126 18 WLAMAmmmMCamhe lstnbsvstem 124,
rea I . det ect t he ile
e bRl WAL SRYEL LRSSl AT Ao LMo B an
112 itérmimatset byuyy LAN dorAdnitalorasrslibgpstBrmgteeavai/or AP interface 118,
and the voice session is subsequently carried on through a path established between
mobile device 10 and terminal end point 128 via WAN 110, central office 122,
communications link 136, VolP gateway 138, IP gateway 132 and communications Link
130. As indicated above, streams of voice data packets are going both from mobile
device 10 to terminal end point 128, and also in the opposite direction from terminal end

point 128 to mobile device 10. In at least one example embodiment, an assumption is
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138 an alternate path for the stream of voice packets

fromterm nal end point 128. Thus, parallel paths are
wexnanisp®hed bet ween enterprise network 114 arrCT¢&2006/001096

nobi | e device 10, one path including the existing path

t hrough WLAN 112, the other path including a new path
madéthatitite deMdy differenoest | vonwsttdmmmingmtdﬁ %/méimiel”tﬁler WAN

. ' t th
110 Sk SRR AR e BN B BB 3FR e e ol
measuted by aymbatatﬁrelm4gh ??bmtréhme aimving atvthe (hz')stﬁi@t%wcei ;

ket t chroni zer i n ,
oG e s R PO B B o Shice 1
is sﬂ&ﬂiﬂorﬂié‘tﬁﬂsm@ttﬁ@aﬁﬁéﬁlrh&\gtémsﬂﬂtn%ﬁt%fa@mhe@{o th@tvbh,@ stebyiSeing

n over . t espectjv ni cation

fecw%ﬁe the ile Seyicei §o[ﬁ' the exgmpledss MM\@«%Q"& stream
estmdhétﬁpﬂéb‘io ties hanbiffie baflisRay embidfe] reAivé BEIagaAhadne

e E?n‘? cal.cul ated delay is then used as a basis
altefig %yﬁe'ﬁ'P 'P?Ajmfﬂﬂ@ the§ming Aepath veisesireame Mayde adjusted, or
the Gy 6ftjustahé Rewhardaltdean MapBe KRB B RARVE 's?ﬁtﬂ{ron&é‘ﬁbn

ti mng adjustnent nodul e 146 adjusts the timng of the
[00523t abl i fhige enﬂjdaﬁnéﬁl\tlrc#iﬁz u('dta B, & Bw&crﬁ%?fhﬂhbﬂorll tdta%mbtgﬁ?me P
t renove e relatjve de

caBERTA o itk 19 By ol el s o be
mclh@étﬂélftﬁe bﬂteVﬂNe]d&wﬁﬁkWV\h%rﬂégmbbBﬂ\édténtﬁ@ swntch 140 may be

d] nodul e 146 adjysts the tjiming of the vojce
locajed &° oiewrisg ntemqskafh4-\mmhfltmng@¢nusw@t module 146

beiri baétbu%tdﬁmﬁbltée@éwm he WAN 110 and W.AN 112 voice
ata steans reaches an acceptable level. [0051] In at

[0053]ast sm@mmleemmamémnhsbndaect&ﬁfmaé\aéésmma«ébﬂaemd-held
ors I wo VQIl Cce data streans out put

M’O%V?&?ﬁ rﬁggi&j?qjgmf@lﬁ?n%gﬁw(‘@3114)6hzmng ﬂtde@tﬁé(owe commt?r%/lcatlon and
pos§ﬂbﬁz€él§@6£atéaidnﬂﬁurﬁéﬁﬁm @Edb‘ﬁ'@ﬁ Ik Bl@ eSahpk éﬂhtﬁtfc@rh@ﬂtt th’ﬂ devices
redet erm ned t hreshol acceptability t

10 KV the Gebat 4 cqmmumc?teow'tfseﬁh@r egnwtﬁéssc%?mapattm Internet. n
varﬂ@ﬁéhﬁo&%rﬁsﬂﬁ&ﬁle%&r@hw@iﬂe@ 1b4Ray FPncﬁuWét E)EWEV 8f non limiting

hone interface 150 from the existing
exagpieh SAHiIRIe- "(QW%HH@@@“W%W%@@W'WAW%Mﬁ?"@a?tﬁdd#%ce

conflyRicRTmbfe terbdﬂaﬁegrm}\y eHS5Ied k&%ﬂre?e@rmloﬁb to

the network connection that is taki ng over

COMEBHHERIONSN I Kequgseniideseinnsianeedivant trwsrgwb-éewlfszuomﬁ device
10 i§ BSnﬁl#tﬁé@fH bperSRSFtHIPf 8% WIAN 1 SnE AN | '1@9 the

handotf (step 420). Once the connection is sw tched

[008410m W AN ek QiBle b GanbBitSel 8 EtRsriS HETR e 26 with witidi\at Ieﬁst some

communi cati ons subsystem 124, the path between no

embadiments\w K¢ IBYPRIGAITB2Y be HeedistEbpwndaF e 7 hAe u@wammaove

the device 10 includes wireless WAN communication subsystem 124 for two-way
communications with wireless WAN 110 and a WLAN communication subsystem 126
for two way communications with WLAN 112. Communications subsystems 124 and
126 include RF transceivers and may also include signal processor such as DSPs for
example. The device 10 includes a microprocessor 38 that controls the overall operation
of the device. The microprocessor 38 interacts with communications subsystems 124
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112 is term nated by WLAN conmuni cati ons subsystem 126

and/or AP interface 118, and the voice session is
wosubzeodnt |y carried on through a path establrCGINesR2006/001096

bet ween nobil e device 10 and term nal end point 128

via WAN 110, central office 122, comunications |ink
and1136, andodIso pderacia withIBrthérRleyimeassubygyst@&ns aach as the display 22, flash

o BT BB A i Meytoms

28 (Whidhoeay hctudetzethombalhesh,fopexamhplé R SerialipdricBOs@vhich hbginclude a

usRBRRyE* BebES o Phart B kil hiseSakea i Blceaiiar g and any

otharleaResupsysiems genetally bedigidted asl4ay di fferences in
voi ce streans travelling at the sanme tine over WAN 110

[0086]d oveOp¥iatiNg sistemvenftwiare 52 bha vanéud a)ft\‘i\@ve appligatibnd88 used
measu

b't(}he.same as tré del.ays g¥ r 144 in
v e G BEReRSsry B ARy o FATHI HBBIEeHbaIEes i & persistent sore
such\ae diash nginyory 2 osklﬁmlaﬂ%ﬁ)ragdﬁelemhc esanwararapbﬁxtamgns 58 may

e deV|c hroni zed

. d h

incl{gl R 306 278 ok SPpieafiof o AHHERD S0a/ESs hao HEPIERET & ce

meﬁbg'ﬁ?@mdpﬁdzaﬂ@nr acaleneat applitdtdnrahd/oea ;Ehet\épéd application! Ome
VOl ce S

appfRtER iHc AR CH LNz s bene TGRITYAD for ensibling the
mobilel déiviceel 0de | favctioh s $0MBbiRd pt&frf(bahmtﬁg@ﬂt@émhlﬂgs, the phone
e strea

odi.ments the timn f both voi may he
anpBeiga i 0es e Fampiiet thsTuetTisde! FRRSTIB aiose dHtedass 150,
andrrmérrm(mbnwmdret the dRRUSY Syrichisisenizaad prszent &O&%bnd Bevice
he enbaodi nent  of a switching function

10, bk GobmRale] InRBIotBheci JRiGmPasng ecH U StBon et +eiDay be a
pc.rtlot%hanéi abpifcalier B0 GRhRiyMe é—§§paﬁ‘até aﬁip‘ﬁ@atfbﬂ gnehosl gsftvaére

he enterprise network 114. I n sone enbodi nents,
&

aF'PL*,%“PE Pe1meY inglrdgdayost ifermation dgfining theRlaesmpenptsy |p§g|cular fields
in tHéQ!é@?Hieﬁédé folthelsoftard Appiieaticlb8iSIueh Rk t&Rdidlde, hfbt fields, etc.

being | ocated at the nobile device 10. [0053] In _one

Thogg skife indhs i Witk appregists that theeparatinacsygam edsspegifigdevice
apph«,aerm@ng 8B dort YiRts\HRYreBP Phdyen £ RIMPHIAMR IdRBd @lﬂé{ laGRfatildstore such as

aV|ng at l'east voice comnunication and possible also
RAM 262 RE6fiEH FeBIUBIcatiahsiBNals mMaysalse he éF‘Pr%Q(Eme\M 26.
enbodi nent, the devices 10 have the capability to
[0028) nrruni £2% BYGPRIRCERIPER8C BrAsigition Qs cankating SY*H%’" functions,

enabRk &xB&ltion! df sﬁﬁ\ﬁ/b%pﬁﬁﬁlﬂﬁﬂsmich@w |h@}u@é Wﬂe'a‘bphcatlons

i ncl ude, non limt

devi ces 10 may
60 aésgaﬁ?f)m thﬁﬂpwm%pf?@e@r@mﬁﬂﬁﬁt @aiamaiwam %@h'ch control basic

devie@ rbfpbﬂé!i'bﬁg lﬁ&ﬁdth@%hk—;@@i @até%ﬂd%lc@%oﬁﬁmw&t%tdp%ﬁcatlons for
nobi | e tel ephones, and PDAs enabl ed for wrel ess _phone

exagpiay vl e%rma&r@e 'msﬁalﬁﬁiévrpﬁh@s?@mqeﬁ Oo@wgm@wf@q’mr@d FHeher,
appliciRioR® AdyeaIsd B& 102884 Dnihke GRvice 10 through the network 110, an

auxiliary I/O subsystem 28, serial port 30, communications subsystem 124, 126 or any
other suitable subsystem 42, and installed by a user in the RAM 26 or a non-volatile

store for execution by the microprocessor 38.
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10 is configured to operate within the wireless WAN
110 and WLAN 112. [0054] An exanple of a nobile
w(et0eT003030 ¢ device 10 with which at | east sonmePCT/CA2006/001096
enbodinents of the invention may be used is shown in
gure 7. As indicated above, the device 10 incl udes
[005\7 ]r el es §hmhp‘tﬁyﬁﬁﬁmllb§dtemdM§ of e presertt applicatiomare intended

n
o AL e G 3o Shn e Pl wiscragi the
partigular epibdiments b@dhwﬁmskﬂlﬂdl i tree mwyemtednpaﬂtmg feomal tHe?€cope of
Q. knclude signa

the Bflcaien, With REGRRIBY T PEpRotea gl oo 10
includes a m croprocessor 38 that controls the overal
operation of the device. The m croprocessor 38
interacts with comruni cati ons subsystens 124and 126
and also interacts with further device subsystens such
as the display 22, flash nenory 24, random access
menory (RAM 26, auxiliary input/output (1/0
subsystens 28 (which may include a thunb-wheel, for
exanpl e), serial port 30 (which may include a USB
port, for exanple), keyboard or keypad 32, speaker 34,
m crophone 36, and any ot her device subsystens
general ly designated as 42. [0055] Operating system
software 54 and various software applications 58 used
by the m croprocessor 38 are, in one exanple
enbodi nent, stored in a persistent store such as flash
menory 24 or simlar storage elenment. Software
applications 58 nmay include a w de range of
appl i cations, including an address book application, a
nmessagi ng application, a cal endar application, and/or
a not epad application. One application included anong
applications 58 is tel ephone application 60 for
enabling the nobile device 10 to function as a nobile
phone. Anong ot her things, the phone application
i ncl udes the conputer instructions for inplenenting
phone interface 150, and in enbodi ments where the
handof f synchroni ser 134 is present on nobile device
10, the conmputer instructions for inplenenting the
handof f synchroni zer 134 may be a part of phone
application 60 or nay be a separate application 62.
Each software application 58 may include |ayout
i nformati on defining the placenent of particular
fields in the user interface for the software
application 58, such as text fields, input fields,
etc. Those skilled in the art will appreciate that the
operating system 54, specific device applications 58,
or parts thereof, may be tenporarily |oaded into a
vol atil e store such as
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RAM 26. Recei ved communi cation signals may al so be
stored to RAM 26. [0056] The m croprocessor 38, in
woazbd7/063030 to its operating system functions, eabte®06/001096
execution of software applications 58 (which can
i ncl ude software applications 60 and 62) on the
WHATEYS CEAIMEDPriIgdet erm ned set of applications 58 which
control basic device operations, including at |east

1. dananéthed fwih@admgmmuﬂ qurbgmsapaxl incA¢ramsinicatior®x&sne that

wi.ll nor e inst t he deyi ce
compisas ABTBIRSS Wlh 1B MR AN S elars lpopbaes b0k
(WLAN) BaliRg atl RésCFark8Iyt dVePHBEbing ﬁ@vé@f;é\ﬁféﬁslé%otﬁlﬁ device having a
auxiliary |I/O subsystem 28, seria ort

WAN GRMHNIAtIOBRH SURSYS "zc,fczasmwg'quw'rﬁ'ﬁsmﬁ%fiﬂt@rw'th the WAN and

a WEANIRRRurfisdtns 5853 ystem %}%%cﬁéﬁg?hé Rhtele¥s Foid atd With I WLAN,
6 or a non-volatile store for execution by the

RAM 2
whergig pe leasdelf anemrowregtions Palfbbriwege she Mmebie dévice and a
remSt‘éb@é’dtﬂﬁ Rofphked Q@irsﬂ W8R8 HatRIHPOUGHGHOH tAE WANtaﬁH ESWLAN, the
be exanples only. Alterations, nodifications and
hangeff mgthadreempsizinge ef fected to the particul ar
enbodj ments by those skilled in the art w thout
depHrblishiord RN cicedith setweass the prabde deyice 3&%1 itk rqmaote
loc aﬂ&ﬁ tH?S@grpﬂ‘letdﬂ?eerr@' dFEha AN dRE tHeehelajy; WHAT |'S CLAI MED
A nethod for handing off an in-progress call in
a ﬁ@rnammn@aﬁ baRAeStfEaA8 dhaénticanics@ftadvil el fiRstand sé8ond
area network (WAN) and a wireless |ocal area network
VOICR\RERIY) havi ng at least partially overlapping coverage
areas, a nobile device having a WAN communi cati ons
suBRYREUG e Srears Ah ¥Ping IRt Atesduex havecbens: tanamitted theough the

first WA saBsh v ofbe Dhths IBTHE e Frathie QNifféré R ey ih danSmhidarInCtinies
W rel ess voice data wwth the W.AN, wherein prior to

betw&aﬁf'rséaﬁgﬁﬁﬁﬁﬂdc%th%@ path between the nobile
device and a renote | ocation conprises a first voice

paB¥NOFRYRIh SRargiel skeapaRl Yeige fal@ Kasar ontthe daiermined

diffef@itiapdel6 P BRA tdmMBimifatidPiHeS st dick seftigond voi ce path
bet ween the nobil e device and the renote | ocation

t hrough the other one of the WAN and t he WL.AN,
transmtting in parallel streans of identical voice

2. daTee mégtiod drecidimr Sivharsh Gﬁﬂpé}ﬂ'\g\/mb%&eamshﬁ voi@@ W& edtlinues
streans of, VOi c lqﬂata a

.th
during Sy STAR0 HINBAFalIeh Sraae Bnd SH e AHa ik Gaalielisieams

combﬂs@bemumr@ah@umﬁg‘ 67 ANédstond of e dtfeahisfeTS/biceSd=®a until the

between the first and second paths; and
dlfferentlaFdelay reaches a predetermined threshold. P

3. The method of claim 1 or claim 2 wherein synchronising the parallel streams
comprises increasing or decreasing a duration of the voice data transmitted over the first

path by adding time to or cutting time from, respectively, quiet intervals in the voice data.
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synchroni zing the parallel streans of voice data based
on the determned differential delay and then
wa mondeseso ng the first voice path. 2. The net rai/©A2006/001096
claim 1 wherein conparing the streans of voice data
conti nues during synchronizing of the parallel streans

4. anthé yrnethadof dhyftﬂ’net (Bszléiraé altb & whdreRarer@APEhS P6int is connected
adj ustin | east one of. the streans

of
bye\/ RS ‘éoﬂﬁﬁl“kt '}?efemqi? ES‘F@WBW Afhegein &yio @atbﬁé%mﬁnat'on of the
flrst%ltdqfaﬁf tHeNfisbile deisdedrid the terhiifal 'Rt (ptht @kcifdrjelofcedata

wherei n synchroni sing the parallel streans

throBgRiA GeL R PURSAG G FOBRPEAITRITK A SUPERAGT faytermination

of théoﬂléﬁvd?@i ath R FEbHE GQWéé/ 8hd tHeQefrhinat erRﬁéé]ntbé&cﬁQ%é"Golce data
time to or cutting time from respectively, quiet

thropgh dregacend yoicPalivarethgpommuniqaionidipkod of any one
of clains 1 to 3 wherein a termnal end point is
connected by a Comuni cations link to the renDte
| ocation, wherein prior to the termnation of th

5. first voie@eRRdPHIRMAbNNeTEINiBe CORTBIICAIRBS flak pParises an IP

netv@diN, th@lvatce@é@élék&féng@dj BEtwédhané rerastaNoddlienfantthe WRinfifal
and the communications |ink , and subsequent to

e"'dB@PHP‘HaQ "o VeI eerarstitleforgt-ce path the nobile device
and the term nal end point exchange voice data through
the second voi ce path and the comrunications |ink. 5.

cortpF PRLEoc i qginTa Bt Falh Sitisrel e CEDAS AL geAronizing steps

are beﬁmm athee reatiotkeodatien] the RtraAshs idf Goite idata Gigigatithg Git e mobile
being in a Vol P conpati ble format. 6. The nethod of
devicPaim 4 or claim 5 wherein the conparing and
synchroni zing steps are perfornmed at the renote
| ocation, the streans of voice data originating at the
nobjle device, .7. ,Th d of claim4. or aim5 .
7. ndpaFirtorkSCnifis Pheelha "Einth Hin Rl afi tbronizing steps
are perféroieest taé nidbile dolice ghéletrearns of heics taraiBingfravghitted over the
ansmtted over the first and second path

data b
f'rStﬂ%g%efwg%thﬁﬁoé" Crgmo&enlocgtlonrhe met hod of any one of

clainms 1 to 7 wherein the WAN conprises a cellul ar
network conpatible with at |east one of GSM (@ obal

8. SV?ES ';%yl%d &f@r"\y P %r{ﬁ'@gattgit@\gﬁ%ﬁeﬁ:ﬁglvggﬁnﬁg)h?pkl&es a ce‘lular
netwm’k\mnip)atlblé 3 dtfedshooe of G8Ma(GlabalsSyistem EsVWdbilel ut i on)
C()ﬂ%ﬁg? 8?['\%:)%) (ch%e ere%leral}/Bglleeq R-E%ioe g?%r)l,l |B%N 8rﬂggrated Digital
Enhanced Network), EDGE (Enhanced Data rates for GSM Evolution) and UMTS

(Universai Mobiie Teilecommunications Systems).

9. The method of any one of claims 1 to 8 wherein the WLAN is compatible with
IEEE 802.11.

10.  Atelephone enabled mobile electronic device comprising:
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9. The nethod of any one of clains 1 to 8 wherein the
W.LAN is conpatible with | EEE 802.1 1. 10. A tel ephone
weemwabbesdsomobi | e el ectronic device conpri si ng: @CH/E€A10e68801096
wi de area network (WAN) conmuni cati ons subsystem for
exchangi ng voice data with a wreless w de are network
(WaNjirelesswide laesssnéteord (VAR pcoteimmoickti¢nd siiisystem for exchanging
Q S yste angi ng voi ce data
Vc"c%i‘{gggg)“ﬁn%r IF%%%S\V?%;IFG B?t&é’?%‘%@‘?k (WLAN) ; a speaker;
am : I Vi t .
e StRERIoE sEnEEr BV ERFrnghieh SR A SiE R eBescpanaing
voiderdata dithiatwiteless loeal diad aanetwerk (WLAN):el ving digital
voi ce data for the speaker and converting the digital
voilacpedkdra i nt o data for output by the speaker; and a
handof f synchroni zer connected to the phone interface,
t he migidpboneiuni cat i ons subsystem and the W.AN
comuni cati ons subsystem for synchroni zing a handof f
of aghone infeidagecios receiving data fropethedeinraphenerad cenvistingthe
. . e . |
mmfyﬁﬂpﬁ%lﬁﬁ{a%t?a%lgl%g rgr%lgg d fa’ ar{rge]fgh E&?g/?‘fgg %Iﬁ_pé] Q/chg Qi'afaefor the
speafenanidoonderting thecdigiva oVomerda:Ita mbaedatalfgr duypwtl’p@' to@\speaker; and
comuni cati ons subsystem and t he WLAN conmuni cati ons
subpsdeffrswimirerizeraennestgd o thearhone d¥pdacel eV AN

nﬂ, &ﬁ%ﬂ& 'sé‘b a}éféﬁ{‘%ﬁ& thd "R/ LN Sﬁﬂﬁuﬂfcaﬁ&isc&bg?ﬁém f@nd

tment means responsive
syn@mﬁwamgtaﬁanﬁ@ﬁm ahadmn- pmgrwtvcmg: callbetweemtheghiokile deyinstand a

tern‘gﬂzﬁ Al ﬁr?gg Rk HaRaBsr nc%?érﬁferqﬁéllﬁﬁg?‘sed on the

eterm del ay d| YErentTal The device of claim

10 wher gy ol a3 REARE f&yc%ﬁﬂ{aﬂﬂg%ﬁéar%g:lif’%ué@?at%"}‘eké?ibed

means for disconnecting t e Intertace from one
of sinndtanepustybyring \WAN mmgunbem@vbamemmd\MﬂWLAN

COoRTY u?\ﬂ‘:ta'n%‘s ﬁ&&gX E‘?Qﬁ@&é’te 'HE@C%/\A rﬁgﬁoﬁﬂgﬁ dlfferentual

interface to t er one o comTunl ca
subsiysearthantieamhe ofWgise datanand cat i on subsystem upon
conpletion of the timng adjustnent. 12. The nobile

el ect r ofi} tming\adiestmentingans rESpomsive tol the Tomphaeatel means:for

ti Hbjﬂgtmg the timing of at least one of the streams of voice data based on the
determined delay differential.

11.  The device of claim 10 wherein the handoff synchronizer comprises switch
means for disconnecting the phone interface from one of the WAN communications
subsystem and the WLAN communication subsystem and connecting the phone
interface to the other one of the WAN communications subsystem and the WLAN

communication subsystem upon completion of the timing adjustment.

12. The mobile electronic device of claim 10 or claim 11 wherein the timing

adjustment means is for adjusting the timing of at least one of the streams of voice data
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adj ustnment neans is for adjusting the timng of at
| east one of the streans of voice datauntil the
wamapen3eioor means determ nes that the differemdTatA2006/001096
del ay reaches a predeterm ned threshold. 13. The
met hod of clains 10 or claim 11 wherein the timng
unhlatﬂﬂetmmpamtonmaass detecoinks that ¢k diferemtipldeiaynpaches a
reé% ] 'ﬁ 8; fheoci | east one of the streans of voice
P g ? rﬁg? é ing or decreasing a duration thereof by
adding tine to or cutting tinme from respectively,
quiet intervals in the voice data. 14. The net hod of
13. an)i'hgr?ﬁetﬂ{)d 8# é\b il&ort 8a|?n’31 Y\’Wﬁ[a lﬁ‘tﬁehtgn m’gdgstment m?ans is
mini cat'i ons ystemis con ure mruni ca
configurad aﬁorcmljmamhgrthemmmgrcbf tb@aﬁaastmre ofithérstaearneabtoiemaata by

incrBsifEN, EL:888ho DREABABErcNPRY baFR TR SR ELARY i,
resi2djvély) quietiateceds INdhewoice daEDGE (Enhanced Data rates
for GSM Evol ution) and UMIS (Universal Mobile
Tel ecomruni cati ons Systens). 15. The nethod of any one
of clainms 10 to 14 wherein the WLAN comuni cati ons
14. sudbggnethod of amnene)of daimsol ClonAmheraineheiWw ANpemnmEpcations

subggsﬁ?é niné Fgﬁ%dﬁn%%@%aé%% ééﬂmrr%maﬂkgﬁ%ﬁb%ﬂg@fv&th at least

I N-progress voli ce C
onexof\G M| (SinbahBysiear fornMobiacoriniunigdtionh dBI%Rw(Gen@rngacket Radio

. l I e

Sy R e IR Dol EPhnedd ot DGR flSea Bata rates for

GSMi kailetion) and mTSdermtI@'salrMome TelggommanicatidrisrSystems).
gateway for exchanging data with the WAN t hrough a
conmuni cations |ink; a second gateway for exchanging
data with a term nal end point over a further

15. corigrinethod ohany P of elaimsal thigntfovhergimior Ve AN &ommunications

t

s St SRl c g BT P aORa F FarpalBE wian.
handoff of an in-progress voice call in which a
comruni cations path is established between a nobile

16.deW §fhcARhiAng ﬁérﬁﬂdi‘@éys&m' fd?‘?\'aﬂ&ngtolﬁﬁnweéé vonce call between a
synchroni zer 1ncludin npar at or nmeans

ereiwp\a&dﬁr?ge%ngw%*aﬁwﬁ @Bﬂ @é”'fﬁi‘?ﬁ? 'PF%’rﬂr‘?%@eW (V¥|-AN) the

sysi®Y irefudirRe el ved through the AP Interface and a stream
of voice data fromthe nobile device received through

t hgy WiL AN actEE PBint M8 & éﬁcﬁbﬁ@n? dbfAREWFEle88 ab&s8Yoints in
the(ij/{llfjf\l\?q?gtl al between the streans of voice data;

a first gateway for exchanging data with the WAN through a communications link;

a second gateway for exchanging data with a terminal end point over a further

communications link; and

a handoff synchronizer connected to the second gateway, the access point
interface and the first gateway for synchronizing a handoff of an in-progress voice call in
which a communications path is established between a mobile device and a terminal

end point, the handoff synchronizer including:
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(ii) timng adjustnment neans responsive to the

conparator neans for adjusting the timng of at |east
waQpe7/ef3030he streans of voice data based on t heCT/CA2006/001096

determ ned delay differential; and (iii) swtch neans

for disconnecting the second gateway from one of the

AP int e(li)fmmpaalﬂr trieans forconyearisgastreach afoiveatata frothtbe

T e
adihesmmnat device reEbleeSWbegh ?fe fir‘stagahewaﬁj ambari]aennmhng a f
t L L
ot FrashBsioh ey drBafs pefucedtnd ShEghy AP xofifpte" e °
h ff
88?2? PRkl s B PPt ool cofigBRihneans for
syaﬂ;eﬂn@‘theltmnfm ﬂ)ﬁatvlbﬁt:a:ne df{thr?e$ttre:arrrnii?]ofagbjficﬁ?lhaga g?sTtggn;?e
r S

Iorigct%Pml %5 c@?erye(gl Jf'aH C{;g data by igcreasi ng or
cut 1§ noliD aulch s BT Rknp g SPea bl iR opo of the
t haPJniecfacel ahd thelfirst Jateway ahe m)mﬁecxbhgltha deécontd @ata'wayttbehe

o5 YR A SPGB b 2t e i

Vohdjubtiertt voice data with the teiiiiiiiai end point.
20. The systemof claim 16 wherein the first gateway
is a Vol P gateway configured for converting PSTN
format voice data received over the first
17. coithesystem afredaiini tawhereothe tiningradjustoiant meana is for adjusting the

timing of at least one of the streams of voice data until the comparator means
determines that the differential delay reaches a predetermined threshold.

18.  The system of claim 16 wherein the timing adjustment means is configured for
adjusting the timing of the at least one of the streams of voice data by increasing or
decreasing a duration thereof by adding time to or cutting time from, respectively, quiet
intervals in the voice data.

19.  The system of claim 16 wherein the second communications link comprises an IP
network, the second gateway being configured for exchanging VolP format voice data

with the terminai end point.

20. The system of claim 16 wherein the first gateway is a VolP gateway configured
for converting PSTN format voice data received over the first communications link to

VolP format voice data.
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