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WD 2005/ 018157 PCT/ GB2003/ 003576 APPARATUS, AND AN
ASSQOCI ATED METHOD, FOR PRESERVI NG SERVI CE QUALI TY
wo BELB1DURI NG HAND- OFF | N A RADI O COVMUNI CAT| BIXI/6B3DBM 3576
5 The present invention relates generally to a manner
by which to preserve service quality |evels of
communi cations of real tine data streans in a radio
APPARATMRINAGAtANO ASSYIhern crriory homdek§ ERVIING RERUIEC QUAINITY LEVELS
bet wagR 1S MkDDhmENdy £ ah8RS comfuNIteSronVEY ErEM
particularly, the present invention relates to
apparatus, and an 10 associ ated nethod, by which to
add to, i.e.- stuff,- a sequence of conmunication data
synbols fornming a real tine data streamwith extra
data synbols. The sequence is comunicated as a rea

ti tre I f f ' j: '

LT SRRl AACRAE By RAILPG S 30 o PRt
servioé GeindySevbs ofoddnamahlcations ofrealitige data afednein 2addio

time streamis less likely to be noticed, By stuffing
COH"FW@C&BO%é&ﬂéﬁb@“%P$HaﬁﬁgféfPPguﬂ%ﬁﬁaEQ%%%ﬂ¥%ePﬁéﬂ“ngand

: AvY S

are  EHERE Mgt AL RO BB BB Btof o P o
assodistedasgihiod, by wHielmgo hddito,| icastuff) & keqimmceedgommfnichgon data

sty G run] HP P PR AR LR R e seauence i
commDHSHRIND Q%lTiﬁEed Etg%/ﬁﬁrﬁlélgﬂgzt(ﬁem%dﬂﬁ%jf dodmBanTBafiogat e

I's an endem ¢ need modern society. Data nust be
c dimefhses mice dntesmupgtameurinbe hordaft Viegtyw ot ldetthersyige &g noticeable
. apart locations,.to effectuate. ny.vari.ed .
in pIERR DN OLTT I ST SEEAT D IR el P OR e dULEE By st fogdhe
sequétetl ftRGhélak@aldaen SRAPOR] it de@iiehle, tWigerd@itad upon by a receiving
communi cation systemis forned, at mninum of a .
nodesplads oyt 96 atreahlimedtrcanei Wheg the axiredatantyanrkelp sesiespond in
y. . 5 ' Lon_G L. i t :
ens B S S RTYER2L PR ShABR BN A servic
interAupdi ctheig oy @dtichbd augheydivily dalef f ect uat e many
different types of comunication services. As
technol ogi cal advancenent warrants, new types of
comuni cat PACKEROUNDVO IPTH XY EDEF 1N
depl oyed. Technol ogi cal advancenents continue and 30
C OTAB.HM ol @ BB cRS id Aaen dyibiete edusihmadsranweisnt Bata must be
continue to be depl oyed. WO 2005/018157 .
comipwicaisgo SSMEbIEFA SR VHDIW 4P Y SRAGAN it Kralpas.dpeticctuate
man}W{f'(nJié& go%glﬁi@%ti&ﬁmw&.atdoqﬂm REARHAUS Stenld Hetilled to
conmuni cat'i on techni ques provide sever I nher ent
effecashitanh@gesmumniesti@naf thg danirhosahunicatien Bystguess. formed, at
Per haps nost signific ntI%&,increased

minimum, of a sending sfation and receiving station interconnected by way of a
communication channel. Many different types of communication systems have been
developed and deployed through which to effectuate many different types of
communication services.

As technological advancement warrants, new types of communication systems

have been developed and deployed. Technological advancements continue and

communication systems that embody such advancements continue to be deployed.
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comuni cation efficiency is possible through the use
of digital communication 5 techniques. And, as result,

WO b@souni cati on capacity of a communi cati onPCY/EBIN3/003576
that utilizes digital conmmunication technique is
generally significant]y greater_fhag_,%ge .

c Marnine g eTtorP B ARG AP N s qrah MElIEe digiER) COBUPBRGAHER
techn?cﬁ@gyﬁ!i%iﬂl! A m¥s c%fﬂohh@éhni&fﬁéé %93 AEB)eP8l inherent advantages
conmuni tati on techniques. A'radi o comruni cati on system
over hisalag ypenaficadontevhaafiesnP eghepemash signifihantly) inpesased

communi catl on channels.interc nﬂectin
s bl Rt

th .
commERTIATE AT GASK RTSAPLE AUPUER the BrePF SiFIE! cRumwRigation
techng‘gfésn?\@dy Qﬁ Resy 1 & Lobduni MtRIdf @R cRYIENdEdEmiuRedRion system

tween. The infrastructure required to inplenent a

that utdities digitahmincatinisatiopsedmifse fregrareanlly sigaégcanthpgreater than
the c%tgfar{ani%ﬁg)lnr (?ag)élggg%tvgﬁélg]%ﬁg%qulrggsp\émgrgfrl%%/&{erﬂé%lﬁ%a?{on system that
utilize® hh AS & IceGinh Siclioh RécHnaghdd. conmmuni cation systemis

generally less than 15 the correspondi ng cost to . .

delprashio chemmunieptiowr syvemt i epape of searmupsalipy sygemaiy which

conmuni cati gn tem.i f i 15 '
L R
form GOdBLWHaaAtls Odefitedupyn deddioAic altbtfhas exendingy thatré batween. The
) systemis a type of radi o communi cation system. The
infrayfBtahBiaccapted 0 IUPLTRER Hradie CPTMIEH AL er i penerally less
an Y5 FEIRIIYE BERS AR §120 R 0L LRGN coxt i
deploSutheda fravieugeneo Athieoradio oémorinicdtaom gysierons ganémily less than

syst ens  have bee evel oped .and depl oyed .d )
the cqiigsRAIdiRE GRiHdP ai?ipgw GpoPERLAa FebiRuET L i Haal gy repdio
com niéatg&ﬁéygb&laﬂsla%nabg RN imi1EQLRGS oR s WPRlsB 18 @benAliSiRation
een epI oyed, sonet nes | ncor por at IQQ(% varl ous
-e

systeaspewhihofiobdityifaonuommgationts prevg ms. For
instance, wireless.local area 25 networks (W . as
ik PG etseuReR o Ffueria i REHE Gl System.
The ¥R Hi &M IRl & fesHEldr @obRNtMIBhGah 8y&taind, havetdeen deployed
voi ce data and non-voice data. An IEEE (Institute of |
over Elgmifiedns glortipns of tha paniletegigeareel thy workd 19ucgestiys ggnerations
n variants..the | fi ' r y
O S e R
succds3pt %&%ﬂaﬁdﬂ 8 stb@is hiré uadaseihadeplogment oestadatiinatsonf
the 30 el ectromagnetic spectrum, \Wen a user has a .
cHather vorelessrainPEs: haig Hyo Rash depleyed oipfRsténgs Incorporating
cell ; . . .
vt LALLM SR ANSHRNF A6 S5 bR cat
netwbaaSOWMLANY) asoveilins cadémmeapside asaowitadsd (WAND) are
. 2005/ 018157 PCT/ GB2003/.003576 W Eh t he%eﬂri vat e .
increqgingy Reigedisgeie cammUIiEdls 4aimPath ey aiaﬂa Nogsyice data.
An Iﬁﬁmﬁgtﬁﬁ{e_eof B ctadal Ahd F1EOITRC B Binb&k) BORN 1 standard, and
communi catl on system
variants thereof, defines operating parameters by which many wireless LANs are

operable. WLANS are implemented at both licensed and non-licensed bands of the
electromagnetic spectrum. When a user has a choice of communicating by way of a
commercial, cellular communication system and a private WLAN, use of a private

WLAN is sometimes preferred for the reason that communication costs associated
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Sone wireless | ocal area networks provide for
comruni cation hand offs to permt continuation of

W@ eIs18at i ons with a nobil e node as the nobiPET/GBA®3503576
travel s throughout an area enconpassed by a plurality

of fixed site radio transceivers, sonetjnes referred
with e BEVale oo Seneamdy lessdhah PREESRANINE S@ftyite gommunicate
by wh?to? F 0 40 ORS A &G 1 a MOS AR S FRITYRLAL | ons are handed

of f ron1a serving access point to a target access

pdarhe wittdessi 1:9cabamayl,et\vbuécsqnowdegfoaa;omurpoaﬁnd)n hsnd offs to

di sassoci ate wWtht ni ca and.the t e
pernGHRBPHL ECUTHLIc A0S BE Ml T Rl TRfhe Hobits fode
traveggmm L&l a‘?lnac—ma\éhggmkgﬁeﬁmﬁhﬁﬁﬁt}pﬁf fked BRe ¢24id 1 S

t sensitive bri'ef “servi‘ce interruption is
transosufarsl \soimesingssi feferaed to Moagoess poitie (APKE Soomtimeshriebservice
he data is

interBgpiRi At SteRdb COB T G hAIGs FEEBAEHPAL aieg sorving access

poin€RMUHa6RddRBs pbiie. TRALSE id @ﬁ* OeisSrAfAl iac ok pdiang dlsassomated
potentially reduces the of service (QS) of
withtthe cemmmwmmo ﬁn@éls@sta@get aps;e%p«zmt bregipeeassphtated with the
Servi r ruption r
com \A,Hmcﬁ Wl}meﬁlel cSonarﬁlgeg;a 10%%?t % dé%dansmq};(])t tct:fn?@ %ﬁsrlﬂlpg the

briefd@kdice ﬁht@hﬁupb@nas ukeally asiglficast. Héwéhe, whatkies sominunication
the data communji cation are of |enghts, such that the
of thg slakaetsstime senufiRuii adsewhem te eQMBRNIGRtiE serRisR forgs 2

teterforioy e cERBLHOLAAT, (RN RTINS, folipaliE angiEnsjaily
reducmmlma njuadity ofi serAsce2( ¢3)eo Lthermomimaticetion aegeonf an
ess po ht be 30 neters,. or | ess, tiple . .
oK ih FE BBl be SErrice BarEP SeaeSr s Retiod B fiRiBiring which
a cha{rﬁf}y'@ &b viilab Wt AccthGh foat & RIEWh Cﬁﬁ%lﬁrbesz%sl%hgrhs 300 ms. If the
Repeat ed service interruptions, heir noticeabl e

packefsf ecthe datd gimnmweli¢ativanvecafdongldasutinthasfthepackats are

comlglilg@%%’ § e(P ! évgegg y i ! he ua@gtgyjl% (ﬁ{/glltshlg%c Do :%gs}qb{iﬁ]lately 15
real Vﬁfﬁecﬂhc‘l(@tspir@%'léﬁ%dt&%rﬂﬁﬁéd HirifE (BEhXhAESTT bEBMmdinication. As
comuni cations “during hand-off of the comrunications

the commperisaton rarseanian asqges pabd esighp be ssmelsrs, astlpes, multiple
handle ?%lr]l;%ét%fsaél'tl \é\ll(l)cl:’lcle%mtvheaq:gés% 01? oﬁ%fbec\reﬁﬁrg{ gaﬁ %ansmgle

groun | I on

com&QfTvanicaakbsion hRepkafiéd s@iickiuresptidial ahfehdt gﬁtlf;ézttﬂélfeffects
i nprovenents of the present invention have_evol ve

miglgovSUMRY comppupdingyelaaton arRgerresswion w{/@ﬁtqwty of the
comBEHRaEORY kL Wﬁﬂ%{‘ﬁgggﬁl@%ﬁmﬁi(@iS)Yév‘é?s appar at us, and

an assocl ate to preserve service
q uAIIhiryndr&)\wWhlod)f toquasarne ¢l qoaisty & ééB/lE@(DEJ\/dD bErommunications

PCT/ GB2003/ 003576 in a radi o conmuni catjon st em
duripg hpgyofapdiBiercosmERICATIARS SR A rfcess points, or

other entities, would therefore be beneficial.
It is in light of this background information related to communication handoff

procedures that the significant improvements of the present invention have evolved.

SUMMARY OF THE INVENTION

The present invention, accordingly, advantageously provides apparatus, and

an associated method, by which to preserve service quality levels of communications
3
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and target entities. Through operation of an
enbodi nent of the present invention, a manner is
w@e@siodad’ by which to stuff extra data synbol SPCHGB2@3/003576

sequence of communication 5 data synbols that is to be
) communi cated as a real tine data stream during handoff
in a radio coommumicetion opstost dwane hiedofd of cemamenicaligebetween serving
ntities. Connection delays resulting in service
ﬁ?%?QQHﬁ%'ons that woul d ot herwi se bg noti ceabl e in

pirayduh Gyra@bn bhanre@dodim@Bt 6f tieapressie ihesstidi, kemynher is

‘be noticed by a wuser, of a receiving node. The extra .
provided by syinbblte Shdf axisadataotynbrls daiqurt@ienfa Pl cempgunication

I oyt. at Ly 0 ' '

data GRS Gl o B pb AOpERRLHCEER0RE Bind dila SRS G B0 of
comnfiitdtion Tétateeh 3hé sowmay andytasgetifehtitigs.t he sequence with

b{Foaneeien dYe AN M e it ALl el 1 PR e be
notic%%?ﬁg id Pg‘ﬁg‘ﬁ% 62’% gf‘fh% SYTHRReSstAatn SHORSS lliﬁel'ﬂfuﬂiﬁbf% Bofi€dosy a

. east as great as the length of the
user &fex woetvinpgerde uPhé extra data sEmbols dotd piant ef thgsenvendesthat is

o R 5B B2 DR i Bt
servifdd BRGW ®EhRRaldet BRLEOMANSALD Q1Y, B9TCufTRGLhkWeqhfitce with the

service interruption. In one aspect of the present
extraidatesyrnbols, thetsequends, ivhpnorssedittpomby frieceivdngrapdedlays out as

rrior . to h of f, of _.co nji.cat i f t. [
a realg“ﬂetsxgrefl@.?ggeq egfé)itra 6ta esI %nﬁ}ol)}g Qﬁe%(gd(gtdi 12%111?@5%% E(g bg fof a
length e 1R8NdeBEdAt @f thhRngandotte afrviverimeniupaiongthe favice

) I nstance, pendency of the handoff of communjcations is
intergptiontis@ohsotcedalihe rerl timgpiads- RyaHtsPHsRAN1cS le¥plgtare not

[.0 ' | dieci ede
adveieh A% e RRPLRRL B SRRl R HoTOERAMAEE et JRRR for the
servi€¥ intertdp@adi ons of the pendency of the handoff of

communi cations, are, alternately, proyvided by.the
AR RBFIRSDERtiGhaSFFSGBt UMEmDPT: faCHRRG RERIISYE: em
comrﬁ%ﬁ%ggﬁio\ﬁoq?%%x%fﬂ SeohmbifRaBBRGRSh the BENVERY chittyt ioethB8Iarget
e ta stufting operations. In another aspect "of the
entitpridstection is/matie ofi thapetelgncy todthe hahdoeffjof cogwnumiraimpn.dror

nstobe DD S5 o S P T AL B RASyt o

mobifORYUNLiGALT QPerH?h Vo iCiher Hlﬁn@@{ri@téﬁgﬁﬁrﬁﬁaidwfrﬁ@@aﬁbmems made
thereat Is 30 stuffed with additional data synbols,

duringodtheotisy sbymeboperetienof atmebilengder Of, ipfisatienygéHreependency

Thro ppropri.ate sel ection of t f
of the B o RRRER L By b St bl SRyl off pework
infraSPAMARCEE tH dPAmSBICKII6R sykedl. (Rtpémptive detotipangahetandoff

for by the additional data synbols added to the
therebgquitades theydata sfusHng epeEaioas. t he additi onal 4

In another aspect of the present invention, a de-jitter buffer is used at which

and ta[er

to buffer data symbols of a communication sequence that is communicated pursuant
to effectuation of a communication service. The data sequence buffered thereat is
stuffed with additional data symbols, collectively to increase the length of the
sequence. Through appropriate selection of the number of additional data symbols to
be stuffed into the sequence, brief service interruption is compensated for by the
additional data symbols added to the sequence. When, for instance, the additional

4
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WO 2005/ 018157 PCT/ GB2003/ 003576 data synbol s added
to the sequence are of lengths that together are at

wOo e@sn1gsS7 great as the service interruption deeT/6$2003/003576
handoff, the noticeable effects of a connection
|nterrupt|on are not noticed by a user of

data yyaelelviadden seihe Tersienee pre pllenpilis bat Fos%egmﬁ&aF &l leaphps great
2s the SV SycRtndob iiiKe AKLER, BRRETADR LiCors oATIHALKion
uﬂenm$umhuhbm©dnohhedbpmaxmrdéwh@eﬁ%unngmods as an

| nter medi arh1 etvve e node a

b e e b Heo Y S SRBAREA a8 devigefoupled to the

netwaks ﬁ‘ﬂ%?’tla@@om M&itfon HR68n. Wiltala pRxbUSAe istilielized, the
correspondent node need 'not be aware of the handoff of

proxy davigeifoattiomsas # tdtensgueheaesniaginnbtleadode apdea

e . no conmuni cat of the“r adi o
correp R R P ar b BT TSI PRy p ek TPt AR mode.
That B¢ R?(ya}d QHé ¢BrrespdificflahadSBEMENSEDd Bwhbtd d Ethehandod éthe

addi ti'onal data synbols are added thereto.
commiinigntians| 4 datcheequgnee poaalatethelbtheynebile nade iserpmupisated by
t se uence U t he
way b iy GNERT o PholeR dafSts Rrod 05 %y HORR, iR Ripyy deviee
the daheseqiiehéd B Biofiered! ﬁhﬁi chadt z&idlﬁodﬁl dateseabbly dfeeaddedxiyereto.

devi ce whereat the additional data 15 synbols ar
Alter@@&éu, the addétienal dlatksvmehels arpafded f‘b”?eo?e\ﬂélf”a‘?%ﬁt @F mepRile

node tn% %%gqﬁcff 1510 %ﬁxgtet hg c@?@sh %ﬁﬁg%ody}ﬁr ageintdfR88ion to the

ata’sy enateyare he dat a
mobﬂ@ﬂdéﬂ(:the anceisddliveeedth the frbey niebideewhedat themadaintional data

| ement ation i ich the de- ter buff
symhahath SR tor e eI en s ior theoFKEult of i fata sequence on
to thQ REStd 196]&:(3 Affe &ﬁiﬁﬁ@ﬁdﬁﬂt@@}hﬁﬁ@isyal&tmitgﬂl fRbidaednedRe data

pon 20 detection of the pendency of a handoff of
sequcmnﬁmunecéﬁmme;d tathe mebemods. t hat are expected to be

ni ted ring the ndof £ are tuffe
add 41 R forlGhabiee AR Rt Gl erebiiglid ahlifpymovite
node$ ﬁ%@:ﬂﬁ%tﬁ’fﬁ%atlérﬁs Ml Jor ZRthdendidtellyt tehd aiébile node. Upon
synbol s to the data sequence. During operation,

detetedreef therpandenexief adiandoffinf qoumpBRicatign odata sequensep sha are
to b d
expeg&%ﬁa&f@orﬁwﬁ&c%g cf 8{ rln%ttﬁ]ei %gelr?c{nogn%lge?ﬁgﬂgg a\&(lgﬁ] gl?éqn%%(fltslonal data

symtslged to the sequence corresponds to the Iength of
time of the expected service |nterrupt| Qn. Q’J‘i\q’;
expdigerionalsgtityet delaseanenaremmerdey lwﬁlhﬁeé Foaddthe data

symt?’oq § lrtllgee fljﬁ s%gﬁgﬁh%g g)uéir%oﬂ{lﬁaﬁ | LIERMALL Made 4R @RURimber

re a ata sequence are copies
of datha s9‘ﬁibm§§mib@f6t03@e eddddaionihd dalna td’q&ledad: dnseqerengglary

, |nthe exenpl ary i npl the data
impleggbEAtioms Ao SAPBOL G LGyt IDRMAT IO ARa Gtogroaugpsponds to

e 1Vt YA G0l 14 4t el o
selec&t@ltb&:trmﬂnbnbjosv}sﬂufﬁeemata sequence is expanded. In one implementation,
the data symbols that are added to the data sequence are copies of data symbols
contained in the data sequence. And, in the exemplary implementation, the data
symbols that are selected to be copied and stuffed into the data sequence correspond
to silent data symbols. That is to say, the data symbols that are selected to be stuffed
into the data sequence are of symbol values corresponding to periods of silence in

5
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into the data sequence are of synbol val ues
corresponding to periods of silence in 5 WD

wWQe®SAxIBL57 PCT/ GB2003/ 003576 the data sequePCEGB20vd/003576
t he data sequence expander further selects at where in

the data sequence that the data synbols are added. In
the d@qaeseqmv@né‘ﬁ%atth%ﬂaﬁarﬁeﬁmw erpandgieithes ﬁs{ecasa%fawhere in the

data %&%8&&%‘? "tl'ieeﬁgt%rk@ggbabflgé%pe{ﬁddeﬁe it %lmﬁl'agqeﬂ@éiiddiagg@hmh the

ol's Into portion of the
additRegl dﬁ@as}tnlﬂaﬂs abﬂeqﬁor&ymbmlem Plerieds Ctmbradéptbrrtﬁil mig}ta: gyrhbols are

]l ent periods her eb del a th
Stuff@eﬁﬁ%@eg% of Biesda tF‘|SE%1¥?P°te& are tSé/é‘% 3 613})‘63 ﬂ?%eﬁpalﬁdmg to
s1len EEGRL Wh%geﬂr}gt i f él‘ﬂy%‘&%@% tl?é@ﬁ%tseeﬁeﬁd%els RERS kately to be

venti on I ng operatlons are perforned
detectf&t byn usbeoﬂatracemmgmdmt [ on oper ations to nor rral

ni cati ons. That

b .
" IR asbiid ahagesient 1udaLen: PRBIPHEoRytoRs ald
perfo?ﬁ@'ﬂ‘w ir6Rlh oS dBy dodaemahi¢htibABpefatidie t@%lrﬁﬂapﬁhiﬁseqa&ﬂ to the

nbols into the data sequence are renoved

hand@ffstfuhf: icngopeicationh Thphés insavutiis delaps wmdaetosthteo

con§EARAERT 7. kol ERLS ABGEHAERTL ol 10 g gt seanence

are rétaé¥ed By RAEIE ing bF)eﬂi‘dﬁni Mbleaii® Aiffinigroc alutatadtss@ioamsiess the

conpressor is utilized to | dentify packets that e
real timgdats slgearsy i-os Hig REnpR P L Bridyis SoBIPCsSFd R APtUER ﬁ%e delay

back %’ %Brr}xgl Cig rmlleq}r!(p(f{i‘ﬁglflt ttliaﬁ Q%anoéé:?ggﬁpé@&Hngfesg&dlstﬂﬁlzed to

muni ¢a ata’ contin nor
1dentﬂ§zt19ackeest thh arequrissufifed f @neteatisa npt played ewi tmerﬂ:zrl tEme, upon

compyghen B ManbaBhBaeihte s R smaapieaniny of the daff Condhues
norm%ﬁgmfﬁé Ql%%d P tap LN pe‘%ﬁned Bt QBr&E}hﬁéwbm ﬁﬁ?ﬂﬁ)i’éﬁl@fﬁatlon

unsturfing Is perforned at the nobile node.
that dtilézesty proecyndavier farsedrioviadedf tly: wdtivohk trcfrimmsém\ﬁbeoftthe

com S5 AR S5 oo e prtormea

at thd IR I{@{édoff of communication froma serving entity
to a target entity. The procedures are perfornable
wi Ettereby, inamaane isadeyideddty thhatomaeerm ghe pevintatialdy level

of com}lplggﬂgggg()f feregcoé?n%%ﬂ%? %%h?ag%o 255 lgyc,’ron?lﬂh}{lc%tlon system

durifeORZRAVFE 8f tovnliREl@Rion Soav@searviig tmetyhandafetadntity. The
conmuni cations. In these and ot her aspects, therefore,

procefypas ararerfanenbin vtz ae uaewarRedfodhatils, a ppds fhadds pppware of

the h%%éc? < noglgﬁl{u?]ha ¥5¢ Ml erd! O%Qw&?l@é h8fe, S¥ShL &P o{)‘@éof‘the

conmuni cat es i rst sedquence
node€ @Mhi@ cemianic ddigpnsdesh il swaersfuhn ﬁlahdoffefffo@mmaniications.
of a comrunication seryice with a netwo part
thercdy

nelPwbeRe it pheagseeld i *BedaLS. BoN Ap aragiatg Teshod. is
provid¥Q PRI dotn AR aliBh s &ehy 8RTBMLERIGHARYsRIn h£3S obile node

that communicates a first sequence of communication data symbols pursuant to
effectuation of a communication service with a network part. The network part has a
serving access point with which the mobile node initially communicates and at least
a first target access point with which communications continue subsequent to
handoff of communications thereto. Improved perceived service quality levels of
communications are facilitated during handoff of the communications from the
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a first target access point with which communications
conti nue subsequent to handoff of conmunications
w0 b@s®e18157 | nproved perceived service quality | rUBEGB208/003576
conmuni cations are facilitated during handoff of the
_comuni cations fromthe 6 W) 2005/ 018157 ,
servilE 9y qeBe 008t (0 3BT trreelersficayP At e oty seuenge expatdgr d3 pdapted
to rec%?&eeﬁl%i(pa(ﬂog& et A S EALR d%ﬁ’?ﬁﬁﬁarco'nﬁnﬁgﬁﬁﬁ@gs ah@to
receive 1'ndications of pendency of the handoff of the
recei corapuedcnedtiansofahed first saqmertw of Hepresmunatationgladd symbols

first sequence of the connuni g?]?tfl on data $

] ynbol s.
commuglieaIan PATSRTH LR GirsFileHBALHe OGP BEE R Fhuce. The data

b G Bfabl T8n 8 ak Barki ACHHL BGRDE KPR irk S
sequ@g%? glg% 1? g?ﬁadadi}?lgorea;(dgg%%edﬁﬁata 'synbgli%s to the 1
sequefnice oif ths eqmemsecafornt daasymbels cepposivdde detoghivplof the

. .. responsive to detection of..t indi cation of, th

indicHEHRBREY Y REY RERLFEHT PREne EIRPGR R iy s formn @

first &:9ah@EMs8qudncbst expanded sequence. A nore conplete
appreci ation of the present invention and the scope

t Hemooé completanpbreciasion pbthef prepentiaverttvhpthifienggope thereof

dr awi.n that, are briefl Bl | ) :
cun BIAREA S PR DA BHPRELEEH by hiporized etow,
the fEI0RGlgNBRESpAbnd BEtHepRBédtDR prefandd tehthodppended the invention,
clai ns. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1
and the pprendededaizns. unct i onal bl ock di agram of a radio
communi cation 15 systemin which an enbodi nent of the
present invention is operable. Figure 2-1, 2-2, 2-3,
2- 4, anBRIEF DIESCRIRTIEPNOINH T Eo PR AWINGS ng
operations perforned ﬁurin? operation_of an enbodi nent
offigiie Joillustistes s {umetional blockglipgram ef a sadio cpmymunication
n [ ] r | S1 1] t hose
systeffh iy 4 YRbh Myl RS BREBRL BRRBRTE bBErsb R on
alRiguieex-flop e @-8u2i4ngnad2es atlugrate 26preferttheoentdstiufifng

of the present |nventiqgn. TAI LED.DESCR]. PTI ON . .
opergome e R LN RO ISP © ,ana‘?rfaL:t&i%lﬁPEa% HerPTSyattapy ention.

SKhOw a geneyral 19, i s adi O n

S5, 991814, 4 LS5O, Pl B f s
showsitiatligorel2, e heepof sastufifing eperaticn; alsoiperforeed| during operation

i npl ementation, the radi o,25 conmuni cati on system
of the g&wgegnwtmo%ﬂmr%qe&émﬁd‘é@n'Area Net wor k) t hat
operates, generally, pursuant to a version of the
| EEE (I nstitute_of Electrical a h ectronic
Engi neer) 802. 11)15'5&1#% QE&E&I&%&QE} The
com’runi,cagii on %yst emis also. r? rese{}t ative.of othe
|

h
{RRETIONE Batiant B4 b SYRPRHSATONGY St aae A gpetally at

10, provides for radio communication with mobile station, of which the mobile
station 12 is representative. And in the exemplary implementation, the radio
communication system forms a WLAN (Wireless Local Area Network) that operates,
generally, pursuant to a version of the IEEE (Institute of Electrical and the
Electronic Engineer) 802.11 operating specification. The communication system is
also representative of other types of communication systems, i.e. communication
systems that are operable pursuant to other operating specifications. Accordingly,
while operation of an embodiment of the present invention shall be described with

respect to its implementation pursuant to the operating specification of the IEEE
7
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systens that are operable pursuant to other operating
speci fications. Accordingly, 30 while operation of an
weedsdistent of the present invention shall be PEFCB(98M03ST6
with respect to its inplenentation pursuant to the
operating specification of the | EEE 7 WO 2005/ 018157
802.1pCYr GBi003£ 009876 thetrachmeser the Pressnt IBteRAgRAIe applegously

apphéa% hﬂn Ser?{r%ésnffhcfegﬁ@ﬁmcah%ﬁes?gﬂe?rﬂ; are anal ogously

app es o ommuni cati on systens.
Dataga iﬁcmmmamﬂ é@hdgl opegtioperfahe eonuhuniketion system between
comruni cation system between a nohile statign
a moli{R HEHR B eBFOUHRAE S FCHE TR ASE B An G BPEe 5
partlo‘eﬁ:{)ﬁl* g;HJrQﬁArM tto AodtARhidafioR sCSNTHHM Hrfbi RNt SESHE tOMmuAicates

tation comunicates wth a fixed-site radio
with 4 fixed edievadio trefiseied, teferred 4o aa@n@@gemmtlt (4P) 144that forms

the network portion .
pat QE QR AT 69 LR ST HUCHSPRSBOFT R HeREpHcRgign
1nc1u@c1:sui Eldrﬁb{tyo&‘)f AELES poes, ifswhich twhi 4B shWWnah&hS W@gﬁrel m“he data
iguré. The data is conmunicated b of rad

is comhammtedj by ivestiolnsdio chainsl defilngd U@ﬁ@\ﬁ/ﬁglé’t links, Sbﬂ\é{fl aidﬁ that

ds bet t he b| |.e [
oxten BB AL RS TRy AP o0, A Ppeg o
mobiRCAAE S O hitacOdssigeentet M@rﬂetwom pornidrsissomedtimesreferred to as
referred to as bei ng _comuni Cﬁt ed on a reverse I‘#]E
e

bemgcmmmwamjon adescie hnknteans ta GREBULI G
accessgageﬁ]te(g e%gfl%g&tfo A folfe 'H?(%lll(,estaﬁeh'l? Qoﬁ%ﬁﬁfé@%fe@?@% to as

O as conmmuni cat ed upon a forward |ink
beingcb@fninicat&d E@@xhacfbrwm laldcehzmmadll nt s 14 of the

net wor k t f t def i
Caehagdhanesss sote e MEFEIVa POisE Sl B TR Gon
systeHP@#n?es 2L drafe hkal FQ@I’HEh%@QIGWrHW 0 & £61l. WheAG mbbde

an access poin comuni cations of the nobile
staticst @tpositioddnwithm meekhmsmqwiledlvmﬁh ofl appess (Wt §PBERIEpations

ystem are a ef.f ect uat th
of S Feln Ao EEEE HahuBHLBEMI £t kO RESB Ssem are
genefﬁ@@ sBesth Al A th shdPRsIks pORA thAthi flirkWRE kelpavithiarwipith the
thé conmuni cati on system al so i ncludes a control hub

mobll@sttatiomhs phsitieaedccess points 14 are connect ed. The
q,%?tw&r)g ngF ?c%ﬁg qg&gl%catl%gh% ggsinﬁltu‘ae% a control hub

e access p0|n

18 toC\QHImah%%bb@QSpomﬂﬁ lmhﬁeWoﬁNect'EﬁeThenbnﬁbl ity opsrates amongst
enbodi ed, for instance, at a conmputer server

othen théngsarie contralipperaiion @f the pgcess BRI Pe ﬂé?rﬁ%w&emaawatlons
in the %m&\k @EQNE)m%é’I N ‘r:% Qxﬁﬁg&‘{ed f](?rtﬁstrégﬁ:(\!\n.i't'& éo?nptflt%f server. And,
onprised of the

ance; nt ern ackbone.
the c@ﬁfrbE 56 rh@letﬂtn iepbupled(t6E) padtket dataamtwosn(RIPNY é4oﬂ." ha packet

date S b e il BRI O Brpondent
entit (E%ﬁtz%aits Gefresentative of a communication device with which a mobile
station 12 communicates during a communication session to effectuate a
communication service. The correspondent entity is, course, positionable elsewhere,
such as within the WLAN, or at another location of the communication network.
Due to the inherent mobility of a mobile station, the mobile station might
travel out of the cell defined by one access point and into a cell defined by another
access point. A communication handoff from a serving access point to a target

8
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conmuni cati on service. The correspondent entity is,
course, positionable el sewhere, 30 such as within the
WOEOABI018167 at anot her | ocation of the comruni caR@DGB2003/003576
network. Due to the inherent m)bility of a nobile
station, the nobile station m travel out _of the
accesg gloinidisfaffreasgd Z@ﬁ]@ela@éé§§tlﬁé?‘g901ﬁﬁ&ql?ﬁtﬁ’r’a"vbﬂé‘l the mobile
statloglea(sl Hx%%?%léagt%llaﬁrtra\%?sc §3So PR Lel] 4né Wo%r'&:‘i‘l Pursuant to
om a serving access point to a target 8 WO
the h&ﬁlﬂﬂ)f@f&&&hﬁﬁﬂt@%@ﬁv‘@(ﬂ&ﬁa&ccmqmsstspdlermObsle station

ef fectuate permt continued comm wth the
deassattp N Bt he SO 136 A S FBH S LrRor B vab eRe Wil ageess
polntone cell and into another cell. Pursuant to the

handof f of communi cati on between the access points,
t hes notbilpresibasiyon bridassace atesruplivh spmetiseasyiasyrs durlng the

R e G S R Y
servib@FSII VPR R hih¥88 0fGetfise, HUE icBinédifon aad fﬁomfs
comruni cati on between the access points. \Wen t

noticegmeudelctariansly sHeqtinsthoRad (RQuabixef Sermitdi %fafthﬁon

ComI]aléIFlgfléPﬁl 8%}5&%0 U{I:l-lgl%t : g(!)g] OI n}a?gjs&z@&}lbﬁdlﬁ%t§gﬁ %? sent

inverftfort, ROmMPEne TR @alé Gor therseiviee ilermpeoh, ol dreseaticenjuality
of an enbodi nent of the present_ invention,

13V61<Rfﬁbéﬁ§mm@ﬁcﬂfé0¢rﬁ%¥é”‘feolrs rreeer¥edvi ce interruption, and
t %r&?z[n\f'tg %ngaq dn &¢ darl gﬁﬁ%bdﬂﬁeﬂthﬁtﬁg g?&'%h? ﬁ{\}eﬁﬂon apparatus 32
reserved.

ceis rsuant to operation of

is ut1e1|zbd>dd> gelettably tdetuff ésterihto date packet, coappanahtes Mmg 8
utilized to.selectably.to, stuff dat i nt o dat.a .packet

commBumTAHPB SEEdOR AR nﬁ’eﬁ}/fi“é‘? omreﬁﬁac%c tilé&%ﬁ R tgen

commBEhiddCal iy, gﬁﬁﬁ?b?cgﬁ%@aﬁ&ﬁtbe@%@eﬁ Qc®8s points. The

conmuni cat e uri ng handoff of communi cati ons between
appammse&mlpdnsm dataTlequermspenpandsr 3 dlaj@@grqe@mlgctgbbu@q@gff data

vt DA Shi R RS R R Sl on s

durlrﬁ% &t%rﬁtiéﬁ B & CHMUNINGAiti A yHedi] Here, dm iae vipemat mm data
he communi cati on system Here, the data bits th

packemrm apalizd2bensaskeasenicd bippry @d the bpe e éb@fﬁfeéégbﬁxtra data

vits 4F Bty 05T pd dns B A srlindbl HAVATR S 5. to the

data ba¥retdd dh@eclbuifer42. Tite bfyaradatfarthef frelwdbsat dithaequence

buffer 38. The apparatus further i nc] udes .a dat
contrastaredfcthat é@lﬁﬁa&& Brmoves; g bils f @B}lé‘@wp%“éﬁ%%@@t &5 a

comghgrc’cagcpmeq ?(’?Sﬁelhtserfﬁ%tu ewhﬁ:ﬁrﬁyt'e{‘Eﬁﬁ%e%ga&v&fmﬁunicated.

o air ace uponh which data packets are

Hereg mﬂhQﬁQEﬂlce?&nltﬂbmr dpeeatdaipos dgtechctfered it adutffer 46 by
oper at.es

way SRS heS 2R Lo A S b BT oS b he
radid QTTHNERE! Ok HROMMth REquence contractor operates selectably to unstuff
data packets that are stuffed with extra data bits.

In one implementation, and as shown, the apparatus is embodied at a mobile
station. In another implementation, also as illustrated, the apparatus is embodied at a

proxy device, here a proxy server 50, coupled to the WLAN, or elsewhere at the

network portion of the communication system.
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radio air interface, and the data sequence contractor
operates selectably to unstuff data packets that are

wGerwbhedswi th extra data bits. In one inpl emrene@r/Gerngo3/003576
and as shown, the apparatus is enbodied at a nobile

30 station. I.n anoth I tati
e PR DRe b paRst BY ‘hE SERpaU I ar I Eppespynsive to

preerﬁl@w{ BetcBBbE of hR A STeIoNShuRRatisRY qlxe@ tilitfieondlAblprovided,
where at the network portion of the

1ndlcatﬂtrhmwaatqfdhe $ipstiemof ghe:/\p)smtr@l@y@fgmghand -off. Responsive to
PCT/

76 St ffln gperatio s
detectifh Shaparapqears it divae B PEEshaRR REL LR TRErMlg o stuer
data Q@tf@fetil AnhebubRpdef fo@tmgenawmteabuﬁeﬁ wittethe, additional data bits.
i ndi cations arecgrow d, _indicated by way of the

And, |thadaty ono¢ stifEedpwitbietie pdditiansé dattrnitnis caweﬁe

ecti 0] e t e e

comr Qg Hon e dha Ry RHEE AR ub DL R BuBRAPRe
correkpénduf fe@rityBfo bé glemeﬂg)m tHereJat t t er buffer WI t h the

additional data bits t he data, once stuyffed

wi Wher fee amﬁrﬂtuenmenw&@aedoﬁft FPIOY tRUe datdostpliing operations
are pgﬁmgh Gy %?t zpa%' chMentAAQd Y th g%%ﬂ;@‘fﬁk lﬁﬂg mélﬁfe station is

ata 1s rou to the correspondent entit be

routed! t@ythd pooity sdsr&eeaﬂuch/\ﬁmwaﬁp%atap pae@buodicds aedrtblmj pxtda data bits

roxy server, .data st fing operations .10 .
are sfiich, THeGe P SRR BT 0 O TE e A i RSP @6 Aggng handoft
of colrﬁrﬁtinRﬁtlanéTQt%' écﬁnﬁér@at&ﬁfdrsthrl’)@g'ﬁ ﬁﬂe dRitiB8 oTTRX Mata bits at the

server which the apparatus is enbodi ed, and the extra
apparirts eibbdiedartehe pudx e serveh et is tos saswithe dptat bty @q@tad@iﬁd

suos R A SR B B ] S0 Sl B v s ot
at th@@gfr%b;ﬂfhd@ﬁt bRetydR @olirhenidhtibNeo a aReilattt o MRM 24 is routed
at the proxy server. That is to say, the data bits are

to the ety a_eavgw@ewé the evira daia bids awaétd@d;s? itheretmpripBto
radi g..air_int ais originated at the

comrgg?lrcggﬁg enttﬁ%rﬁ?&;? %m]rgrcfg(?réhum cation to a nobile

StBlid edrrespdRdet éntity Heedtrd to be awee pf oy staéfing land unstufﬁng

whereat the extra data bits _are added to thereto
opergipons Shnembedyingihe gonagHEs 3aat etPXy AfBier 4t Ehe mRoiLe station,
o SRUFRERSRLEES Rt PRS0 0pRBHEN R0t Weon rguied of
the colesppdenatentityd et cdrhesppndent aeity eiscateadhmtriuiom ef the handoff

station,, data stuffing and .data unstuffing operations
Ofthﬁrcénﬁét‘?‘ﬁﬁ%’&? WWSBtacg‘E?Sl Ritequired of the

féée%lgﬂgze alﬁ?tléxtél -of thE cG&Eﬁﬁﬁ@@tm%ﬁE pR8ddriyd a4 86lays are
nee not know of the handoff of the communicati ons

slowbﬁtnn/ecaiucadoe@sa pwil hirse diﬂatestmnvtmmalqg é@stmmkeﬁséﬂle lggs

T T RO T N Hp—
delad %ts, RAS KBS §atAQtle@ASis less noticeable. The apparatus 32 can also be used

in communication systems that are also susceptible to communication interruptions,

including in infrastructure-free, i.e., at-hoc wireless communication networks.
Figure 2-1 through 2-5 illustrate exemplary operations of the apparatus 32,
here in an implementation in which the apparatus is embodied at the mobile station,
and data is communicated upon a reverse link from the mobile station to the
correspondent entity. The buffer 38 is provided with data, here originated by a
10
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noti ceabl e. The delay resulting fromthe addition of
the additional data bits, formng delay bits, into

W0 b@sastisr streami s | ess noticeabl e. The apparBtTI6B3®3/003576
can al so be used in conmmunication systens that are

al so susceptible to comuni cation int erru(?.ti ns, . .
sendqrnbPu diatgs QT ESEPISEPRIEE A Pde AN 2G5SSS pe1h i Which data is
comr@ﬁlﬁggﬁ%ﬁ%f\g @'rg%rlsf’Tinﬂeéh%fxglsdefﬁ%d':ﬁ;gﬂ{ fhedndid NhPYENs also

-5 IT'Tustrate exenplary operations of the apparatus
showB2 Andherceriesp and dntehaigriteat iaonobibe, whoircds po hderd ppdit nt nggerenced

I s. enbodi ed at the nobile station, d dat.a j.s . .
also tfinih pesitionct o ﬁe%fl}’%9&%@@%‘&1ﬂ‘%ﬁﬁﬁ%"'ﬁ%"ﬁ%ﬁe@mbﬂé station
12. TRk&b @;a&?dénfﬂ RntifP I @R Btei RN by 64 B RUfd £ deBndtfon,

provided wth data, here originated by a 10 WO
indic2Gd5tRIBAY 6 RCRcEB2008/ ODBEk6ts engenicatedduriggmgrmal

source, here represented at 62, acces [ O 1.:
oper g e rraustnamy sarot 170 a9 Fedeililfs hitvnich data
pack&RRNEL ERf AT INMRCHAE inteEN s | THKcdBedpndbsidentitfh@here
And, a correspondent entity, here a nobile, .
formg en nwg perdeede, amd; qommpafcations ed thaflals nackels arp gommunicated
... pOosi t].on tor ' ' }
it BB Dy SRS RS PO BRSNS S0 Bt s
link. Add& GgaMe theiEbMimbdcatich syslahnds dpstatedin aninfrastdictateadode in

_at RECV 66. Packet_ flow of packets co ni cat ed P'i’lri ng
whichspminunigplaens arsreiésctipied daynwanré amea%ﬂygwmq e eso
' [ e Figure in which data packets 68 are

com@gﬁwag?négst% ‘lisecond intervals. The correspondent

eftigtiye 2@ Mheresenfsospmaton upandetechiods! memdency of a

conmuni c:ﬁtﬁiﬁgn of the data gackets are,_co ni cat edt]IS)t
commppi¢aHPRnAREO B IRETES 2ECTHIAN LI DRSS He Gty RO Pata
stuffﬁ‘{ﬁgT SodrHabedcsRRnRe " Bl dedllithe] qdhBty bf SUtvicANRT @@8) Protocol

t e ‘conmuni cation systemis operated in an
approxifnast thectmowntrfolémie mequined hrieo roet uweericrnd angdoff of

ef fecf.uated by way of a network tion, Qf,.t
comgyiratiPasngr ey SRt 5 8uBP i bEA Y Fstenad by
inseﬂﬁiﬁ%{jﬁe@iﬁ}t ?Q&l&e@sﬂ e PEAIOSIRA Yt Tl ntdIhe oFaNtIThe dbhiadpacket stream

andof f° from a source access point to a target_ access
formgdiodtthe Datazpacket6di Hofopasanrems pderteiidel 1 handoff takes roughly
real -tinme ual | f, ' (; t
300 b e 49 EhLb sl AL YURRAUFD, GRbstraiagh o of e
corré@pehdéneeitp 6atsabfthefhandeffmhe patti @hsf tiencbrtdsponédait entity
tinme delay 1 s started to be slowy stret

ched b
place paekats Figmytheaspepryeiatiser afbrie?| A leéﬁfgalsaﬁl fiys, 13 fietge packets
e g NNGtef iQhird, NBada! @

ook 0 S RITHER SHAGRT e P (RSt T
mobilakesionolfyktuyfs [BRAetss tharmt et mefdsodbeginpde Kl st thee

stuffed into the receive buffer 64 of the
corrgspPPAYPFNddYt entity 26 prior to the handoff. The part

6 € iaf6H, | ih¥licaRld@ee tRARkah&ihg 98) Wik ti

rg@%&ﬁ%ﬁ%?ﬁgﬁ@gﬁ%@éam ’ilntlé;raval s. Thus, 1% gext ra '
sourp@akasss point. The communication link is temporarily broken. Due to the

stuffing of the data packets prior to the handoff of communication, the receive buffer

64 of the correspondent entity is full and continuous to supply real time data packets

even though the link is broken. Also, here, the mobile station is beginning to buffer
its real time packets 68 so that the packets are sent when the handoff is complete and
the length returns.

11
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create a 300 ns delay in the data packet stream Note,
in the Figure, that as the 25 nobile station 12 stuffs
wQawke18s57 t he recei ve buffer 64 begins to fillPEr/GBR®3/003576

correspondent entity. Figure 2-3 illustrates
dissociation, indicated b e marking 78, with the .
sdigee 5¢ UrgLRS P erathn glbtrﬁ?ﬂh?lbtatpi aoRAfR oL the mobie station

w1thtaqa¥§é"( Abbds¥ PRI RKENT. %fér@d ?)Ia@ket§f6l8f bup@r&f att he Al Buffer 38

packets prior to the handof comuni cation, the
are cppgeinieatodf Waren3ihe 18k mﬁumﬂsett@mepe@pm&éemmem altryosr smpty.

and conti nu us t data pa
Throgh prig g e s wEPBEH Slreg TRk SRR eped by
the nfdld QBtibSs YadilanrAYe §@stufifuds to filISthkaabeilt WRfR2RGKeiin
68 so that the packets are sent when the handoff is

Wlth@‘drhﬁ@b@géhd realHeme eiatp sireae plaigng 2 tharaoemondgatamtity.

CEI' @ 29% ugg%gZe(g 1nl:tu}qyorneot2 nstt#finﬁéé%téﬁsflgg q;'tlxmgxﬁkhtoahandoff

subg equent 0 assocCl at1on

to retudh GRé raxd ¢RSS dpRiyrBack4o b ndiuidl elebd/ pa@&ﬁﬂSnﬁﬁfﬁng operations are
buffered at the send buffer 38 _are communi cat ed. Wen
analegoas|tp suffieg anssationie Duing yestBifinepreations ghgyss! time data

{ .
s omp TS AL RBAL O O Ol UL
perfarted ors asilaogd ehcnrghl varigdust time tblbeetramsﬁalrdaﬂt tbhtee end user of the

receéve buffer 64 .again hout .break t he real

W
corraspRRIYIL RILY 1SRN OE VAT PHS stftlipgnd gias SRRNiIgHET pip, utilized

to infprOWE R seriick URhlity Bveldd f iRt ddimAhidafehyf i ng
oper ati ons subsequent to handoff to return the real

t i Fiee wrel a}ndo@uﬂdltb’cp fendceprotdepbyn parturd.patin ftomd fhengnaware

oot T BR824 QL B SRR ghih o

to prééefr@é%ﬂv%&@iﬂl[t@%é%isl Thé uiBwe) 261eah dnden® chBEHZE dbBEnot
del ay. Unstuffing is perforned over a |arge enough

send et pdditighat date paskets nrantisipatint of ® handofag the gpayare entity is
f
Obh\{ﬁﬁgi ho?%%%sé&@%ﬁﬁg u&ﬁhfﬁﬁe’g Bféﬂ%‘ccﬁ oda\é@éﬁ@ﬁjss \ﬁhéﬁ Eﬁen%or%]s%ondent

nrques ar rove

entit§ &¢ Wivdiecltfead dtiye,| the aviseldde ddvdce ﬁﬁgunalcsatljeanﬁollgf eawead that
tine quality of service protocol on a return path from

commﬁewaﬁawa@@ efi@c%t&é ByaWRY 0 adio ik meﬂsﬁawtahe station. The
appai"a{'thé B6GS eﬁ’lbﬁh &h'é t}'lephtf % ?fcﬁm seq{??r; &a,%r@yatMSBﬂ@ls&&on at

10 preserve service qua | eve e ‘unawar e
whichdp rpesfoomdbetstefiingl gncﬁﬁnsimﬁ“mgwop eragensl out additional

d a S in anticipatiaqn of ahndof t he
ﬁ%&a?eef ﬁn*ﬁ {rafes Comlﬁmcaagn@é atrﬁa éqtﬁgtrawa of data
packHﬁfSIBH%fda@&i Wﬁ%%kwa?@%ﬁﬁ’ebﬁﬁlﬁienwﬁtnt}x bet& a{erﬁ%eﬂe@a{efon 12

ty 1s a wreline device, the wréline device m ght
whemtheoursieriyiog B892 dddwelr & gdvat. R:Kal tommpadleds 6dnse sgnd at 20 ms

T R T N TN TN T

Provgyres S VRpr&Nents\Gp Ratich uﬁoﬂ‘d@térﬁuﬁit@&ﬁ fHat@thandoff to a target
access point shall occur soon. And, stuffing operations by which the data packets 74
are stuffed into a receive buffer 46 commence. The correspondent entity is unaware
of the data stuffing and the stretching of the real time data packet stream is
effectuated by the apparatus 36 without knowledge by the correspondent entity of
such stuffing. The amount of real time data stream stretching corresponds to the
amount of time that the pending handoff shall make the link unavailable. The
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which to performthe stuffing and unstuffing
operations. Figure 3-1 illustrates conmmunication of a
WO e@b/01818E data stream of data packets, ori gi PaEr/es2@B/003576

t he unaware correspondent entity 26 to the nobile

station 12 25 when the under|ying 802.11 link is
procegBiaes aReanalegens i9dhRree shagn Yt wspectde Bigupss 2-2, except that
here,'t@%%ﬁl\f?érs% f@%‘é’i}l%%@fe end and receive buffers 64 and

38 are enpty. Figure 3-2 represents operation upon

deftignrd 31at il nntrbteatdisadsacidtibh, agnin indicged atakSc efshpoiabtle

.Shal.l occur soon. And, stuffing operations by which .
stot i (et SCTSURKREE Y BOILr BHIGE (1 FRACTCD o WECBYUALS Befipapvith o
target AcCATRRGE ThENBcGIE HRFRO NG the MbbiYe btatidRAVEER, antDthe real
Bt ct‘%e data stuffi ng and the stretching of the real
time tdiatrep atktets paqleyed whelgrthe dinkfif dotumtldy unawdre, correspondent

.. apparatus 36 wi thout .know e t he correspondent .
entitgREFE55(3s SEuihe SRR gRoTIe aa BBy ST RPRE ity
does ot @&dTI At theldesseeciaAbh SFRRNHDbIIR stftfon ¥TiiHe twbiBALL

that the pending handoff shall rmake the |ink

bufferies/isi paafranedrdhe acygs1oosy, ond estedptBocRRaE000 15 e

o BASERE508 5 ALEL AT o DORE PRI 3R e

moblesngiontiviih adbovrdravenBmdde) | ustrat es di sassoci ati on,
again indicated at 78, .of the nobile station ,vlvitha )
s elfignrRy3 Ao dBistratssi aneration BpoR asseskytamet tie @pbilpatation with
. . i _ o )
e L B0 4 gL R Ry O s
point ecamepletd. iBrefatat papketk et sheaaweps pyad andifdwvaried birtk the

handsgloBecuiitAG AEhE (oF e AR DS (B HERA YA wey of an Inter

Acc &R PoSSPRRISHI (ﬁm’i’z. hd@eSetNRbeds8fihZ SvitRSvhich the mobile station
I sassoci ation of the nobile station with the network.

is noAt hssobidtédrthey sewdspdeftorffrrad detat prekatscemen i radio link to the
i.ndj cat ed.,at 86, anal ogo to, the 10 fering.th
mobyyB SR oLR som RS bk Yaktibadteedtls B Rl Buerer 46 of

the RO stfidh. the nobile station is in a power saving
mode. Figure 3-4 illustrates operati on upon i
asEigerad: oilustrateseunsinifing progedwss wbsequenbla gemgpletion of the

hanc%)gf. \?\@%n‘%? itlrl]fﬁnlé"-rr'ocg(li]l?re! éo%r%?steg &g? (re?ag%lg% ?Fitép%g&% fto return the

€ a SS poln S CO

delaﬁ daklets naimhlh & sade e9sreppomienakatityolisamiaede@f the dateestiffing and
andset. The buffered data is forwarded to_ the target
unstyffenesepgatlians. she wagtusfing aperitions ape pexerped Fritiddaeyiedge of

| -arget access point, with which the nobile
the éotrgé{gﬁéﬁdégﬁgnh v associ ated, then sends the buffered

dana npeakat Bigupan3-Bhend 2di, thd imkudion bfi¢he awdwish oint buffer at the

statjon. This communi cation of the data cket fills
accep§ poind e needed asriie ugwWaFe CoIies pp%e%ttlgftgc? not pertlorm

buffering of the data. RT QoS is maintained through the Inter Access Point Protocol
entities embodied at the access point. Buffered packets are subsequently forwarded
to the target access points subsequent to handoff by way of the IAPP to avoid being
dropped, otherwise negating the benefits of stuffing operations. In a scenario in
which IAPP does not support handing off buffered packets, a proxy device is

alternately utilized at the network infrastructure for this purpose.
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20 Figure 3-5 illustrates unstuffing procedures
subsequent to conpletion of the handoff. The
wap®soifisnhg procedure conpresses the real ti nePCEGR2003/003576
streamto return the delay back to normal. As the
correspondent entity is unaware of the data stuffin
antfulfing end pnsgfEpeoperaings stiséchyprd evwneg%ffépaf%eﬁg’ a real
: A t t
time fafs PED LGt (1, THIOGR0RP redh s CHEARE ) HRling extra
data ipaclteus nokelottetiNeteaegle sAnfgpcoarhpiustioarofahetdaea padeessiream is
IS needed as the unawa e correspondent entity

effeca%tgdhaftreglé)wﬁ%% e Btif3 dr2mRFcEPSt he data. RT QS is
ek NGdb 18 Pi{ﬂﬂ'l tsﬂ@h Lot 8o EC 8880 RN ha HQ&@@@' or has
entities enbodied at the access point. Buffered

dete@gad kibint a iaedsifosesiuercut yddftosdfidg dpetaiiduseopamgete. For

imstaPES Ay BB 5 0 "o boe TAORErvaral Sralaly Repioimalely two

secoﬁ@miﬁd Sh@kredlttitht idach QRATALS MWing Mo GEaNSHIlO stafion at 20 ms
whi ch ’APP does not support handi ng of f buffered
{3

intergalksk e‘t@dltlanpﬁmgprdewnee,uthe handedf s Jélnyakﬁ thiejchegnelt unavailable

for 29fGa h D m AH335 (BB Sl R inctcFpRREa D 1 thE c¥fRespondent

entit9 RRFOY glhctﬂs s&tﬂﬁ@ﬁg&ﬁ" t@A GhaCRETP i @tDSthe [dRASP SR Ed Phrior ta th@ﬁhndoff In
time acket streamin tine. The data packet

two sqcoadsn Z%OOSmlse&h@H@dldw shadli segd ot oae hadredrgak sime data packets.
f
Thud 3 BEKEF mh M 65 Ylrhed (A0 op EATRBR 1 02e8 B Uaf b Rlcte,
Convatdypdekeg sinstufithgoparatiznis| ens tiati packesisatenawed out of every
bile station 12, has decided, or has detected, that

ten dathagkts nust occur, data stuffi ng operations

Coy Eﬁﬁﬁ@yeﬁ%ds dr@scltvaﬂﬁﬂ’e Br Qﬁ&ﬁhiﬂ%@ﬁd %‘mb?es@ﬁ%eretahmne data.

a handoff shall occur in approximately two seconds.
Mos#sigiply hforrneatce tomerwhataticnsaé¥ary n'srefal ommgathmnktm rephcated

I.t1 o

t at
whof RUiiRE Db St e GPFOLREl ARMWE Thal S mar ket ¥ drbfbed during

unstefFEMAb b i 6nsl A k& a R0, th8 -audi 2RAGstIGcI-a)t Wheh BhEEhEGather
into the receive buffer of the correspondent entity

thantsnnpugwmh’rensalﬂam nackst. Te ﬁffGaBWéft this,rthe mmlﬂa&aaon resamples
datat%% o 5% ggééfl reehlocil %ap and?{e{s ancf1 %tbl?] g«'ﬁr}ﬂ’ﬂ? d%l(.) ctIEBets into

send one rea

the R@ckigtsm. Thus, a packet nust be st uffed for roughly
every 10 real tinme data packets. Conversely, during
un'Eh@uﬁqrpwalrtﬂo@rdaﬁqnaagessm@fda@aeﬁaternétdarasp%@w&/%taemﬂs for

1nsta?1 %/f?%t%{ tfl,ortyg rg@ﬁ aﬁ’@ﬁh& ﬁ[lhﬁ 11';:(%@@?3?(?{.‘3/0106

EVEY I'ng an res ing re
actl\dt‘:}t detectifas bersieshaudi@stryon cfermmtmﬂa iredttimaslatesesaym so that

real tine data_ packet eplicated when stuffin
the d@é@%@kf‘éﬁ&ﬁé@@@ ﬁ%ﬁff%‘rlﬁé‘ath%%{ tgpetara ﬁ@ﬁkﬂasﬁ%?aah%q@e%tu%ed

therdifi AU ARPELnAE YeRSds only. In VoIP, the silence periods correspond, e.g.,
between words, for a conversation, etc.

The previous descriptions are of preferred examples for implementing the
invention, and the scope of the invention should not necessarily be limited by this

description. The scope of the present invention is defined by the following claims:
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unstuffing operations. Alternately, the audio is
stretched-out when stuffing rather 20 than sinply
wo epeatslny a data packet. To effectuate this, PEEGB2003/003576
nobil e station resanples data to create extra rea
W time data packets and stuffs the real tine data
eﬁlﬁgfi'ets into the data stream The stretching and
conpressing of the real time data packets streamis,
fol. i n&t asogmueiditeton ayddmbyaveng himolylanodeaitist ebfinngpicates a
. .during silence peri.ods, Voic 5 activity detection
frst SRR B S SR G Blnatd P oo EShanfobrirehiziion o o
comBiun@@df ciOsdritite wih@ dialariopskeths ﬂéﬁﬁbrl@fw@rtﬁ’r{akﬁr{gﬁg st access
.the real tine data packet streamare stuffed therein
poind itthgyhseh twcmopide inode initileily dommyenatestradsitllerst @ first target

i ' ond, e..g. bet ween rds, r.a
scoldE R B SuFR HTORER i Sonyr LR BT el gt of
compigfi €tfoadthexaaoPhie smpAyvehimk @Tapparatus fof fadfitdtivehp@Ved

and the scope _of the invention should not necessarily
percplyed; serYigd ayplibhley elsgeiseampuntngtionsuringoppndop firafehe

com g0ty B i ARG k8 ol JAOSIR P,
apparatmneongatdiogt syst em havi ng a nobi |l e node that
communi cates a first sequence of communi cation data

sy .of . A cati

Sy ARl L ROkt SRR LR O e HRITEAY SRULAY of the
handeffvo e aooansnisaponnindvid hecsieciept dsentvivink & fabé €irst sequence

initially co nicatgs and at | east a first tar?et .
of ﬂl&&&é@@ﬂﬁ%ﬁaﬂpn athsYiRbRls cogmRtipicated RIHguaH e the gffectuation of the
comftRseAENe h T h . . i

AR AC 5 0 L B COFMERLL RO
data pgmbweils/ tdthselinst sequpnat iof yh¢ evmirsingéatoontataisgatbiobnresponsive to

durin and- of f. of e co ni ion fr e serving .
deteAL9r (5 pljoRh ot i pEtleRE v aLthe, Biag-oPEb} e himuntlations,
ther&RPRY RfrkhSa ERSINpahAEd s@kaka sequence expander adapted

to receive indications of pendency of the hand-off of

t he conmuni cations and to receive representations of

the fir ce ~Qf. the conmmupi cation data ol s

c O%TTU ni ?fé égg%gpussuoafn@a’tn% qt‘ﬁ%erg 1% @1& Rt PEREe toﬁéﬂéo

comm@iiastionatadtois S6fanized at 38 ehdbiledn R UAA GFhRARMIUCHata sequence
sel ectabl y _for addi ng _expanded 15 data synbols to the

expandesis grpRARd ot dhe mvBiled9dEni cati on data synbol s
responsive to detections of the indications of the
pendency of the hand-off of the communicati ons,

t her ebyThe apparaties dfi alsitm ¢ xplardadthami®ociepad cofliRises a proxy

.apparatus .of claim1l wherein the first sequence of the
dev1cg gné wherein sa1c{ 3ata sequence expander is embod1«f>c(1:1 at the proxy device.

4. The apparatus of claim 1 wherein the communication service in
effectuated between the mobile node and the correspondent node, wherein the first
sequence of the communication data symbols is originated at the correspondent
node, and wherein said data sequence expander is positioned remote from the

correspondent node.
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20 conmuni cation data is organi zed at the nobile node,
and wherein said data sequence expander is enbodied
w@rooshesiapbi | e node. 3. The apparatus of cl ai mPdT/GB2003/003576
wherein the network part conprises a proxy device and
wherei n_sai d data sequence expander, | s enbodi ed at the
proxy dERg aeparabis Olf.‘ﬂafiﬁé‘la P s d satacsegquenge GRAngieh s
bddIBd GP MRS AL! service in effectuated between the
em nnb?le nogg anég?ﬁe correspondent node, wherein the
first sequence of the comunication data synbols is
orjgi nated at the rrespondent .nod nd wherein
ocd 8 aPBe slepreRes EHER daris Sp e 1SR Eh Ppi dGrE e proxy
devié1En BV HeREih aRPAAGREQREHR: exbani? KRS8 3 the proxy device.
PCT/ GB2003/ 003576 5. The apparatus of claim4 wherein
sai d data sequence expander is enbodied at the nobile

noge. The appar s. of claim4 wherein the networ

part cohyt ree@RBRI efn?s GLBELImiRSIRS sh ol ikl o
receiv@dHE NER cSXNANGE O S tise ff1cdRehortofl the cRhaMYNideNsEdata simbols,

The apparatus of claim 1l further conprising a

said Fessmmipeselaciablyclr resanerléng eelepied mopyien oA the fistt ssauenss of the
combfS SEUTEmBl) LIECHFITER S RSBl Rl et

portion of the first sequence of the 10 conmmunication

data synbol and for_ form_.ng the expanded data nbol s

hbr ef o1& apsoreiys dparar _L}’gh"dF“bFejP?FFg Sl o the s
sequeftE6E B @ﬁ%ﬁgﬁ:aﬁgntﬂ% £y hBb1s REHEIGRODetiBBs and wherein the

comruni cati on data synbols define silence periods and
expanded data $ymebolexpanfieymbabay dyeshairsespoadofg toyvabadssof the selected

val ues respondi ng to yalues of the selected 15
Symlé‘aﬁ%%?ts‘&?!ﬂ’ﬁttﬁgéﬂ?ﬂ‘éegPWéo‘iﬁ'I ence periods. 9. The
apparatus of claim9 wherein the expanded data synbol s

formed Dby said resanpler are concatenated to the data
sy¥bol sThé apparafisraficlaisy denkereuf therexpagdedrdaiacanibads formed

data s ol s that ,defi he, si |l en eri .. 20 10:
by siiBuinifieh e bt D taeadh sTRBEIDE (8 fisr Stutfse of the

com&@RTBakio6 alat® BymBalsahsy ddmhs tHessifanct Heriogonmuni cat ed
pursuant to the effectuation of the comunication

service, the second sequence form ng a second expanded

SEMPENCHye Q’@;garm%roﬁj dlai h %ﬁ%@g{ %g&fsocglfd;%tqlagﬁcec@ﬁp&hﬁﬁﬁication

a data sequence contractor ada recelve
data sgmibedeist fatthen somimunicatsé pariaae qdrceffaftuition of the

communj cation data synpol s, )
communication service, the second sequence forming a second expanded sequence
and wherein said apparatus further comprises a data sequence contractor adapted to
receive representations of the second sequence of the communication data symbols,
said data sequence contractor selectably for removing expanded data symbols out of

the second sequence.

11.  The apparatus of claim 10 wherein said data sequence contractor is
further adapted to receive the indications of the pendency of the hand-off of the
communications, the expanded data symbols removed out of the second sequence
responsive to detection of the indications of the pendency of the hand-off of the
communication.
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sai d data sequence contractor selectably for renoving
expanded data synbols out of the second sequence. 11.
wab@sappar at us of claim 10 wherein said data sSEBOUEBZ®3/003576
contractor is 30 further adapted to receive the
i ndi cations of the pendency of the hand-off of the
cormuni cations, the expanded data synbol s renoved out
he V.
OrANe BRCRIASEIREy, |ESARRSHIGId SadeL ARG odo i
embcﬁhmlnant}mammﬂe nb8e VWO 2005/ 018157 PCT/ GB2003/ 003576
12. The apparatus of claim 1l wherein said data
sequence contractor is enbodied at the nobile node. 5
133 ThergpPRiiAhtas o?fc1ghal mﬂermechg'd%t\kgﬁc W%Hﬁrﬁ@§ b proxy
conprises a proxy device and wherein sa
devigegubwheran paiidéata issqesnse dixpandgr is r@mhﬂd@&@/ aﬁ@m wexy device.
14. The apparatus of claim 1l wherein the comrunication
service is effectuated with a correspondent node and
whies. ei nTA gy faiiehs Offfcl£iin ¢ APRBBInCHAk DASMunitBtion service is
i ndi cations of the pendency thereof are provided to .
effecduatgd deitlna §etr@emveieek pafeend whereiafthe drapdtafd of cemngynications,
1ndlcaﬁttoﬁg§%ttl!fleog%r¥n4%18 os) re89 nﬁ’x%@?(ge 0 %g(ﬁriﬁa%alc ac‘[tusﬁc@expander is
effectiysite fdeao ingeradiion &aﬁi tha doirfespoadenituideat i on station
for conmunicating data, the data selectably of 15 a
selected nmultiple of a first data I ength and of a
second I
por Tt ortioy et Deoriimcdifty 03 AdS Lo AL ARG bRak having
at lease tahfthckt cbmlmmpeatain sigtmp(fnr ttmndaticatatg dataRibe daRadelectably of
cal er of . at

2 scIGURAICHTT Oh SSt 10R onahasiat 4 sPoinais e dis first data

lengt'ﬁui Yﬂa@h@nﬂfpc;rtl@nfdf 8E sl ddiN&idin aﬁg ihPRVRFAREf dahéhod
'ength, sai'd nethod conpri sing: det ecti ng pendency

for opbrating wramdthefdatoft ah R IdoMRadio dank dmotfocoh lp g@al sasieviofigt least
t.to the f
the 35F E5RuBR) it Snoph o Bt The SHEERD Bl F g irt e

lengGEAHEINeSsc0bnd ABta 16ASTHIRhiGAhEB IV rigagONsi ve to
detection of the pendency of the hand-off of

conmuni ¢ati,ons ereb fo rst expanded
sequenc@ ST pondRES Bt he noR0-Sefaf HetdorGBRRARSp HESA e
serv@? adhslat & Senhek sargeCacddegoinduandig sai d operation
selectably adding to increase the first sequence to

be of a th | east S
ant | ci pPRE RN R SFRgFRsET BB g st sequence of he
communication data responsive to detection of the pendency of the hand-off of

communications, thereby to form a first expanded data sequence.

16.  The method of claim 15 wherein the expanded data symbols are added
during said operation of selectably adding to increase the first sequence to be of a

length at least corresponding to an anticipated hand-off interruption period.

17.  The method of claim 15 further comprising the operation of removing
the expanded data symbols added to the first sequence during said operation of

selectably adding.
17
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30 17. The nethod of claim 15 further conprising the
operation of renoving the expanded data synbol s added
W eoosles1f7 r st sequence during said operation OPCT/GB2003/003576

sel ectably adding. 17 WD 2005/ 018157 PCT/ GB2003/ 003576
18. The nethod of claim 15 further conprising the
operation of buffering the first expanded sequence at
a gl tt efhebMELh%"d' of2%1din 15NariEE BOSpPkin @leBpkBatidd bhBhffering
conprising the operation of retr|QV|ng the first

the fiextpanpadeded eeuemce at hgitfdartthdferbuf fer to ef fectuate the
comruni cation service during hand-off of the
comuni cations to the target access point. 20. The
mgiohod Bfe Gka{dd dOcMhenS frthbe c6RAPPMHLClel SPEraySi 8P Yetrieving
conprises 10 an | EEE 802. 11 conpliant communi cation .

the figyistxgrmdad sedeanei rihe figtef buéfer é@g&eﬁ@@tmﬂw qoyemyatcatipy service

duringghapr b P SR B Go R e SRR e
permtted to be conmunicated in the | EEE 802. 11

conpl i ant communi cati on system 18 L )
20. The method of claim 15 wherein the communication system comprises

an IEEE 802.11 compliant communication system and wherein the first sequence of
the data to which the expanded data symbols comprise packet data, formatted
pursuant to a packet formatting scheme permitted to be communicated in the IEEE

802.11 compliant communication system.
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