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BACKGROUND OF THE INVENTION

20 The need to communicate is an endemic need of modern society. Data must be
communicated, sometimes between very widely spaced apart locations, to effectuate
many varied communication services. Communication systems are used to

' effectuate the communication of the data. A communication system is formed, at
minimum, of a sending station and receiving station interconnected by way of a

25 communication channel. Many different types of communication systems have been
developed and deployéd 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

30 communication systems that embody such advancements continue to be deployed.
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The network infrastructures of cellular communication systems have been deployed

20  over significant portions of the populated areas of the world. Successive generations
of cellular communication systems have been developed and deployed. And,
successor generation systems are undergoing deployment or standardization.

o ' Other wireless networks have also been deployed, sometimes incorporating
various aspects of cellular communication systems. For instance, wireless local area

25 networks (WLANS) as well as wider-area, wide area networks (WANGs) are
increasingly being used to communicate data, both voice data and non-voice data.
An IEEE (Institute of Electrical and Electronic Engineers) 802.11 standard, and
variants thereof, defines operating parameters by which many wireless LANs are
operable. WLANS are implemented at both licensed and non-licensed bands of the

30 electromagnetic spectrum. When a user has a choice of commnunicating by way of a
commerbial, 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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real time packets are delayed or dropped during the handoff of communication. As

20 the communication range of an access point might be 30 meters, or less, multiple
handoffs between successive access points might be required during a single
communication session. Repeated service interruptions, and their noticeable effects
might well have a compounding effect on a user perception of the _quality of the
communications as well as a quantitative QoS level.

25 A manner by which to preserve the quality of service level of communications
during hand-off of the communications between source and target access points, of
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.

30 SUMMARY OF THE INYENTION

The present invention, accordingly, advantageously provides apparatus, and

an associated method, by which to preserve service quality levels of communications
3




and target entities. Through operation of an enbodi nent of the present
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commenced prior to handoff of communication from the serving entity to the target
20 entity. Detection is made of the pendency of the handoff of communication. For
instance, pendency of the handoff of communications is detected as a result of
mobile node signal strength, or other appropriate signal indicia measurements made
during otherwise normal operation of a mobile node. Or, indications of the pendency
of the handoff of communications are, alternately, provided by the network
95  infrastructure of the communication system. Preemptive detection of the handoff
thereby initiates the data stuffing operations.
In another aspect of the present invention, a de-jitter buffer is used at which
to buffer data symbols of a communication sequence that is communicated pursuant
to effectuation of a communication service. The data sequence buffered thereat is
30 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




WO 2005/ 018157 PCT/ GB2003/ 003576 data synbols added to the sequence are of
| engths that together are at |l east as great as the service interruption
during handoff, the noticeable effects of a connection interruption are
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20  detection of the pendency of a handoff of communication, data sequences that are
expected to be communicated during the handoff are stuffed with the additional data
symbols.
A functional entity, a data sequence expander, is utilized to add the data
symbols to the data sequence. During operation, selection is made as to the number
25  of data symbols that are to be added to the data sequence. In an exemplary
implementation, the number of data symbols added to the sequence corresponds to
the length of time of the expected service interruption. And, the expander also
selects the manner by which the data sequence is expanded. In one implementation,
the data symbols that are added to the data sequence are copies of data symbols
30 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




into the data sequence are of synbol val ues corresponding to periods of

silence in 5 WO 2005/ 018157 PCT/ GB2003/ 003576 the data sequence. And, the
dat a sequence expander further selects at where in the data sequence that
the data symhols are added. In the inplenmentation in which the additional
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20 Thereby, a manner is provided by which to pre'serve the service gquality level

of communications between communicating nodes of a radio communication system
during handoff of communication from a serving entity to a target entity. The
procedures are performable with an unaware node, that is, a node that is unaware of
the handoff of communications. Thereby, only a mobile node, forming one of the

25 nodes of the communicating nodes, is aware of the handoff of communications.

In these and other aspects, therefore, apparatus, and an associated method, is
provided for a communication system. The communication system has a mobile 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

30 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

6




a first target access point with which communications continue subsequent

to handoff of conmunications thereto. |Inproved perceived service quality

| evel s of conmunications are facilitated during handoff of the

conmmuni cations fromthe 6 WO 2005/ 018157 PCT/ GB2003100357 servi n access

point to tWOXPEURS7 access point. A data sequence expardd ?qugusg:a;% to
recei ve indications of pendency of the handoff of the communi cations and to

recei ve ge%nﬁg%aés@tgom&o Qhe salagetfalcm PoREUANERa 0fquenee expﬁimaﬂ waidepreddat a
symbol s comuni cated pursuant to the effect uatlon of th %rga%nl cation

ser vi ce. toTreeida indicatinag pd peadaey nidhy ?@@EPE@F&WF‘}}“‘FI&F”&H& 8xpanded
data synpelise bk uldddlor HEAANEE e bt OsmMALRAIbEadHymbBITDOl S
responsive to dete on of I cation of the pendency of the handoff
of the conmmniicatedqrrsuanetethy affectution®f the pemmairatign devitudhedatar nore
conplete a reC|at| .of ¢ @Reridpereof 10
can be ﬁﬂﬁ?‘heaﬂﬁ@ﬁ?j rlﬁ5613%%%%%%??116%3%?%#&? a?ﬂ%gggég” efil;sg sunmari zed
bel ow, ddaaecitcel dfahe ngnﬂﬁ.ﬁmatmhldnmssymbqlheeqppasentw detopiddepf ¢ enbodi ment s

DRAW NCSPAIRGHPS of 14 PUTMEReY BLOE e BT BRA ARy ArieY 3 P

comruni Cﬁislt@ﬂpanhéd%y@@ﬁbl n V\/nl ch an enbodi nent of the present I nvention is
operable. Figure 2-1, 2- nd 2- 5t Al stratdet nta i ons of
stuffing opeh T8 FEME F&PW&B‘*‘HBH obEret Iﬂﬁe t he

presfnt EAMvENEtifRed il Wackompadyidg c@aﬁ;_ng@ 1Hat aaéldnBﬂﬁ sui]:lhiiﬁi‘zéﬁbelow
representations, simlar to those shown %’(grrelg%ure 2, but gmre of unstuffl ng

oper at | othe fallewingedserindensif tha gressatlger mbodimpents of the MEXFHRUGE ¢ he
‘present jovent B8 dddelAlsED DESCRI PTION Referring first to Figure 1, a
comuni cati on system showing a generally at 10, provides for radio
comuni cation with nobile station, of which the nobile station 12 is
representative. ANGRIEFDESCRIPYIONTDETHEDRAWINGSadi 0 25
comuni cation systemforms a W.AAN (Wrel ess Local Area Network) that
oper at es, gelhgual 1 ;Alusmateswfuhchunad blenksdiagragf of heediEEFIumNaicDt e Of

Electri cal and t eciranic er g specification.
The i{)nﬂﬁf%ﬁﬂ bof 1% %‘f#’?@ mept gEgﬂ'r 5?%%%? ?léxé?sggeq%gr types of
conmuni cat i orpigyed 2052-2, 263, Lo amd-Gdllusinate representations of stuffing

operations performed during operation of an embodiment of the present invention.
Figure 3-1, 3-2, 3-3, 3-4, and 3-5 illustrate representations, similar to those
shown in Figure 2, but here of unstuffing operation, also performed during operation

20 of the embodiment of the present invention.

DETAILED DESCRIPTION

Referring first to Figure 1, a communication system, showing a generally at

10, provides for radio communication with mobile station, of which the mobile
station 12 is representative. And in the exemplary implementation, the radio

75 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,

30  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




systens that are operable pursuant to other operating specifications.
Accordingly, 30 while operation of an enbodi nent of the present invention
shall be described with respect to its inplenentation pursuant to the
operating ion of the IEEE 7 WD 2005/ 018157 P 89576

802. 11, or%gzﬁ#édﬁgggstandard, t he teachings of the presen gven Ion are
anal ogousl y applicable in other types of communication system;. Data is
conmmuni cggoedl  tvafidng RRIndhid) thedfeat liage oftheniresink drvestion ere sefdogrenly a nobi | e
station and. net wor k part of_ the CQmTUI’lI cagl on system And, nore 5

parti cul 2 Vablﬁt}ﬁ%f‘y??ﬁ of COTHTHCRLT B si on, a nobile station

comuni cat es pyh i cembuRdted dzﬁlﬂg,asbdi*atﬁdhﬁﬂﬁthelc\é&ﬁnumeitm sdtdnobeisvean access
point (AP) 14, that fornms part of the network portion t he conmuni cati on

system amebHetsiasior aadrmeiwerk W%Pﬁa@scoanm}?%twq SYSEFm- a%%‘i@g‘"ﬁm nts, of
whi chy t arﬁ@l]‘?l glg wegﬁhtttgﬁ c%hﬁ%ﬁlﬁcatﬂk?ségﬁ‘itoﬁ a hﬁ)b@l@@fﬂifbn&&ﬁ@ﬁuﬂ%aﬂéﬁiy of

radi 0 channe upon radi o |1 nks, shown at 16, that 10 extends
bet ween with anibtid-sitestadia trms&nﬁ’eartemt@ A FrACCETROIN I BB ¢t he

Tt Cecp @b oLt uPRuEGERE AL LoluhRHBE YL, FRE LfbrcpoR@P! | TEo

referred?6° orfmuni ca on a reve [ i nk channel. And, data
communi Ciachdieby ];mltrahegcc‘é&s:eq{mpmntsobf whichrigtonneishpwntin gie Figurnd heolsta e

station js sonet.i referr to.a ¥leTalaN f rd |Iink
channel . ‘ngnﬁﬁlgﬂc&g‘i PR %{gr%mp%]%arsﬁlfl glb%fﬂgfi %%mgaelt% %&g porti %nmg][t H%he
communi Cadibfds bawséethedabbitesation avd nageceas gaintsDaetdompsumiedied bydhe 0 as a

cell. Wen mobjle station i iti,on Wit hi.n with an
access p#Rtle S@gﬁﬁﬁﬁ,aegp?ﬁﬁgmﬂfwl%gﬁ%ﬂmf ROLHOR I osﬁm\%n?H? sqﬁéﬁ%h? ‘\%\ggk
portion gfinkREmeaiReHEC ek a@avayénmmelgmmmtd yom:hmammmitbemnm th the

access point that defines the cell t he ation is
posi t i onerpessTp@inhat thsmetyerkiRagHop o £ Vl@r%ﬂ!&ﬁ%ﬁ*ﬁf%ﬂ? %%n% Sern@lﬁ?‘i GS%%OI ficl udes a
control fuhe c%&n&ﬁné’!ﬂécﬁ $ih& Fr08 $inR @haingel 14 are connected. The control

hub o erates anon her things, to Coqi/[ %r tlon of .t he access
poi nt5 and, t hB# th@@ﬁ%ﬁp@alﬁ bﬁ§fﬂ}ennett}’{8 qifjorptdhe SHPPERIRHED

enbodi ed g E&v ﬁfE%ﬁtﬁﬁes&%fétﬁ{dto%chce'iﬁWK&sﬁmbﬂel hub, in
turn, Is%sf(t)é&%degﬁésaél er%eeted’ata network (PDN) 24. The packet .data

net wor k statlonmpwmtsqmc@th@mﬁﬂﬂ assgcigted Wikh pRPEFSSE POMYcRYPBRERIcAtions
cor ¥ eSPORPR'mofil Libiod ith (RO pbvdikRIoRAGNb Litle RnithudioARTBRaRLION devi Ce

wi th whi station nicates during a comrunicati on session
to ef f ectemdrallpeffectuated with the access point that defines the cell within which the

20  mobile station is positioned.
The network portion of the communication system also includes a control hub

18 to which the access points 14 are connected. The control hub operates, amongst
other things, to control operation of the access point and, thereby, communications
in the WLAN. The control hub is embodied, for instance, at a computer server. And,
25  the control hub, in turn, is coupled to a packet data network (PDN) 24. The packet
data network is, for instance, comprised of the Internet backbone. A correspondent
entity (CE) 26 is representative 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,
30  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
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communi cation service. The correspondent entity is, course, positionable
el sewhere, 30 such as within the W.AN, or at another |ocation of the
comuni cation network. Due to the inherent nobility of a nobile station,

the nobile %Bgémglggn ght travel out of the cell defin%ﬁ%mm"ﬂ ess

poi nt and defined by another access point tlon
handoff froma serving access point to a target 8 WO 2005/ 018157

PCT/ CB209R/e0D5iA6 is SFEREHDE Pérntid c@itimuwamxheatwmm thombbilted
comuni cation with the nobile station as the npb glfeatl n_.travel s out of

one cel | statiem phthe BABilA &latica travels gut of qpe £l aPﬂéntﬂa?Ha f g EOFTaRS té’at i on

bet wveen [, AACESSE RAREScatidifrdRREA BresiRbiObinBeaRsAcHidd astivht h t he
serving access point and associates with the target access 5 point. As

not ed pr dedssecikigs witibthieskrdng ¢eeses Pﬂltnélaﬂﬁﬁ’éﬁoﬁwt%so‘f‘@ﬂ|ﬂF’FeEaI%f'éé‘ﬁF%SSdur| ng the
handogf f ¢comuni cation between the access points. Wien the communication
service FOffs a voice communication service, the connection interruption is
noti ceabl e, dAkabted meviopslyf & deief nqvtdw-en@@ml@ébm@?w oseyideeingdhe t he 10

or esont nRhor e EpigsHhd WEeshitee RELEH pafied, wikn HDOGRNcalln 10

pr esent ion is nma he "servi ce |nterrupt|on and
- the ser viaeicgfelint ¥ voﬁ@\/c&immﬁmbmommmm ﬁmtdouneqt@mntﬁerup:tmpnes erved.

Pur suant toQ oper n.of  an_e ention, apparatus
32 is ub?hs BE" ?18 g RUC VA AL @%‘ia ﬁY {120521% %et cormmuni cat ed
duri ng acdink@ieRidhGaiies) Pesahon @;milatla:peﬁaﬂ em‘ad)dhment of tetmepmt ket s t hat
are to be caqommunicated,during, handoff of comrunj.cati bet ween cess
poi nts. imysetigh, pompepsat %130'8%5’ fg g%ﬁ%?%’@ﬁd’étﬁ%pg aaﬁ@qﬁe §?f"1“‘r?a‘1“a§‘g¥>r at es
sel ect abjeyel of felombatioatid §e?vﬂc€t19pfb@&ﬁe@a(3kets that are communicated to
ef fectuate a comuni cati on, service  during erat i on, of the comrunication

system Her e, Pusaanide opgrationiof p GFWIH%taOff BESREY IS PRHop, APPURUS Iy ¢

represe “fseuﬁllbéédv’e%e%tametd D @36a idk® d@ta%%ﬁ&rco%ﬁnurﬁxitm ddeihga bits ar e
sel ectably added by the data sequence expander, l}g of the line 42, to

the 1%at aomwaa@enapssama%fspwﬁs@mméamkaﬁs affﬂtﬁ?ﬁ%é? i ncl udes a data
sequence,. GO Ad Ldurt ﬁfg h 4o r58Y ﬁﬁ&:ﬂ@ﬁmaﬁ@ﬂg%%ﬁe&aa&epd béinfs @A dat a packets

that are conmuni cated over a radio air Interface upon which data packets
are conmmapparaiuedncledestedaia sequende eupandgt 3 dhat oparatescactrctae tasusl dddan dat a

buf f er ed,, ?é %rﬁo rmﬁz[ckéé thiWare erﬁ{wéé?&i ld Bfectihte IS fisiudlthEs data,

subsequen nicatron u
during operation of the commumcatlon system. Here, the data bits that form data

20 packet are applied, here represented by way of the line 36, to a buffer 38. Extra data
bits are selectably added by the data sequence expander, by way of the line 42, to the
data buffered at the buffer 38. The apparatus further includes a data sequence
contractor 44 that selectably removes data bits from data packets that are
communicated over a radio air interface upon which data packets are communicated.

25 Here, the data sequence contractor operates upon data buffered at a buffer 46, by
way of the line 48. The buffer buffers data, subsequent to communication upon the
radio air interface, and the data sequence 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

30 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.




radio air interface, and the data sequence contractor operates selectably
to unstuff data packets that are stuffed with extra data bits. In one

i npl ement ati on, and as shown, the apparatus is enbodied at a nobile 30
station. | i npl ementation, also as illustrate tus is
enbodi ed aﬂiogiw%ﬂgxsfl device, here a proxy server 50, ngﬁjlgﬁzoﬁﬁﬁ?{q VL AN,
or elsewhere at the network portion of the comunication system 9 WO
2005/.018157 PSItifR2 0parationsSperfoshed by tig apperatnd oegnipetddrespehsive tohe

apparatus are jnitiated responsive to pre tive detection _of handaoff of
! Rt v dsl oA o FRRE0S of Cabn B G Rt Srel TAFEoR] <R PRI P
| i ne 54, ifdicdtbebpeangaitaiic GhetsBe ohartbedtitncyRetho hehd-e fl Respaistwd ioon of such
i ndi cation, the data seguence_ expander becones o&%]rcabl eto ﬁ? ff 5 data

buf f er eddgeclioobsnghdndmation higidate spayengs PPardy ReFemesPPHaPIFdo S 1 i onal
dat a bit gaia fbred DEnEBufer 9BCHRALM b d-jMtd: ButRe watidht aadRiondPEaa Bitks, 1S

caused to be communicated upon the radio air interface. And, the data is

e ,
rout ed téndhthe dataresspsidiadwidhtthe gddidornd dafabits 1HEAUSLALP 88L. Wien the
appar at ugorhﬁmﬁm%ﬁ @n%e%&ib%yin% Y& Anfatid Stafslop@aaBehations 10 are
perfornmed thereat. ta comuni cated on the reverse link by a nobile
stati on terespouted entity trebpplaypd out therealhi ch t he apparatus is enbodi ed, and
the extra dat it r : i L.ca.. ' pon the
adio air int Spnale aBialh I SeptE Sebont ity Aala WSO CE |7
t hr ob@h aieepeaftdined dherefit. Diata canmubidasedadn theaevapp linkibysa mpbidsadoats t he
proxy server, That is to say,. data hits are.added subsequ to
service f‘ﬂ’?‘é‘? F%E]teipéﬂx%ﬁery ﬁléxpg’(tﬁ'lngeaa Parlaﬁ Per Iélcgc.hegﬁgnnd é’gteg :%sﬁgar ?‘gél nat ed
at t he carerstafieddBreianidriicefintermptionnipat {henradio wdr imbifhee dtratg lomdofthe dat a

is routed, to the proxy server whereat, the extra.data.hits are added to
thereto PfFYpmugicagg i@é‘fﬂ%‘ﬁ%%cﬁf’hﬁ@“@ég}e& tiEon ﬂf&rﬂf%&gﬁﬁ'ﬁ%&w

cor r espopgsiRhtue Ribbyicdes dhdpioxtykebeoraidtds of sdyh ehesdlath bitsgranddednst uf fi ng

20 operations. By enbodying the apparatyus 32 at _the_proxy. server. at . the
nobi 2 sEERsEERent t) §erX1cs inf o tgﬁtr adigpds fsriacy- gﬁﬁf‘%it%ﬁsoréﬁ”éatﬁ‘ér f or med
Wi t hout  aCiheBrricSsbtideRfleftity fhhEoRRIMRSHON Y6 BindYile stition] HEe 8ftaliesq@edient
entity al so need not know of the handoff - of the comuni cations between

access pii WeProRy seryey Whewahihe) oxisp dagabits ge added & eifiP At dRs i s preserved

as del ayEorﬁﬁRx icafion up¥h Yhd RldiOdHGRA 850 a real tine data streamto meke
| ost packets ge | ess
The correspondent entity need not to be aware of the stuffing and unstuffing

20 operations. By embodying the apparatus 32 at the proxy server at the mobile station,
data stuffing and data unstuffing operations are performed without action required of
the correspondent entity. The correspondent entity also need not know of the handoff
of the communications between access points.

The service quality level of the communications is preserved as delays are

25  slowly introduced into a real time data stream to make lost packets be less
noticeable. The delay resulting from the addition of the additional data bits, forming
delay bits, into the data stream is 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.

30 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




noti ceabl e. The delay resulting fromthe addition of the additional data
bits, formng delay bits, into the data streamis |ess noticeable. The
apparatus 32 can also be used in conmunication systens that are al so

suscepti bl g t nication interruptions, includingj]
I nf rastrucﬁ’ rzgqsﬁoﬁ , 1.e., at-hoc wrel ess conmunicati oﬂr&ﬁ%lfz\%sﬂggsfl%o
Figure 2-1 through 2-5 illustrate exenplary operations of the apparatus 32,

here in gdhdernlLndinh adires) Hete Wresentdibataqinaraiatsss soietwodthiet! data tshe nobil e
station, and data is conmuni cated upon reverse link foramthe. npbile
station EYMEREIcaES EWAY A ERCTEMIRE §iﬁaﬂﬂﬁgdBﬁ?ff‘%‘fP%s‘th‘aép‘Pgmkdgﬁg‘S”?‘i% dat a,
here ori iyl ethdd¥% &H%prxae%@@ﬂi@%%é?a ROH1EB2RR3 OQRMT 6niise Reherenced €.

data source, here represented at 62. An access {)oi nt .to which data is

communi calsedt B9, isapsiionedereeiyg dita chmarmicaled thedo Bydhe pdlestem i nk 16
's al go 1§.hﬂ¥@corg%go%(fegg %g{i%;%eﬂﬁﬁ% eBdib YurBes £ aka HRatd Gstiaidespondent

entity, referenc , I's positioned to receive data_conmuni cat ed
t her et 0 inditated aDRECY &1 Packet Hovt 2f pTviects eemawpiatRshdurdi 1qnalnel udes a

receive buffer 64.and a data.. l.nat:| Lhdi cat cket

1 ow of Bﬁ%‘ﬂﬁ?’é Ofsﬁﬁﬁ?ﬁ?%a?lé‘aﬂd'ﬁ?%&%ﬁﬁé?%&Shbﬁ’gdegf%ﬁ;ﬁgr‘?%‘%‘@?ﬁé hg%n%%%i cation
system i pacles6S m@vienyat 20 tolikisEdaguiriatirmalahTivhcaiaespongent lestity H8henee sent at
20 o o B S i B R B RO SRR ke RS Y EomhBh AT

ets are comuni cated 10
Wi t h1gi Nigigl mbEbEb LI 8s 2 € opmmhationn keteare efeetuefctiapbu at retiablpoadia

reliable radio. |inpk. n agai n, the communi m.i.s op&grated in

And, , i t
an i nf r abkuARGASeHL AR PR CAOB SRS BAPCHIES i 2k BFaskitire mofls &

y Wway of a

net wor k RaidH &im@hnichGonscadrasfticantédOby smgtodm el otk porfioR of ¢lpr esent s
operation upon_detection of pendency of a 15 conmuni cati on handoff from a

sour ce aBYRBEBMFEIAR SYHER-t ar get access point. Data stuffing operations

comence. A I Palird § FerepfitahislapefitichaiponcRtddibnQIPengémiyasfal  appr oxi nat es
the amount of time required prior to occurrence of handoff of

commifi ceempnaicating bepdoff SEam pisRBI@AcESSS ROiR 9 A BELSE §4ES 8PBY D%t et ched
by insefg ,sw&ﬁ.?. 161 Bodl MR & uBHL AT sevick TRT 8@col i Me dat a
packet s%ttrugg%ggé@g?ned 0 é? %;Q%g? a. pac%tgt 2@6 If,lcf(rglrl i{%(ks?alﬁce,coa typi cal
802..11 happrokimatakte areutof tingoeqiyed areT & peaunence of Aandafkef s are stuffed

00 o PG RHE 5 2,8 53E s RAROHNPSS oSy (0 (e
recei ve imsbftarg dappad@tsnbheraindionddsat 7 dnto theras tirae fate packset stream
20 formed of the data packet 68. If, for instance, a typical 802.11 handoff takes roughly
300 ms, and extra 15 data packets are stuffed into the receive buffer 64 of the
correspondent entity 26 prior to the handoff. The part 66 of the correspondent entity
place packets from the receive buffer 64 at 20 ms intervals. Thus, 15 extra packets
create a 300 ms delay in the data packet stream. Note, in the Figure, that as the
25 mobile station 12 stuffs packets, the receive buffer 64 begins to fill at the
correspondent entity.
Figure 2-3 illustrates dissociation, indicated by the X marking 78, with the
~ source access point. The communication link is temporarily broken. Due to the
stuffing of the data packets prior to the handoff of communication, the receive buffer
30 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




create a 300 ns delay in the data packet stream Note, in the Figure, that
as the 25 nobile station 12 stuffs packets, the receive buffer 64 begins to
fill at the correspondent entity. Figure 2-3 illustrates dissociation,

i ndi cat ed &g)r%w%%ﬁé J]“rar king 78, with the source access ﬂ?ﬁ"(fq%mosm

comuni cat | s tenporarily broken. Due to the Ut ng 0%7? he data
packets prior to the handoff of conmunication, the receive buffer 30 64 of
t he correspondiipuie 24t ﬂtuytrhsasf@biatmndubmbmmﬁsmdaﬁmpf ;herrea}bilet stagonlat a

begi nn ng ot BoptaRoessdoipier T, PrlbRamskel e pifbR e "B REE o ven:
when t he ahadightnicste@OWHealthe dnl refulss, N gichiviediuffan $4 id hlﬂi@t%ﬁﬁﬂjx 018157

PCT/ GB200Q3/ 003576 Figure 2-4 il]lustrat zfs %gerat on subse g
associ at T9FPUSD RIARCT AR g matign;od hspanloft ¢ E’E‘Sé’é‘cg ‘i‘?fe bYBuf f er ed

packess @& mbbiié @{aﬁgn@&h&dﬂ@ aﬁwuﬂ;ulgufﬂﬁﬁle%ﬁnam@ eIV B et &fagafien the |ink
returns, the receive buff 64 i's al nost enp Thr ough proper

appr oxi nitithent breaking thaﬁ@ﬂiﬁﬂn@éatawtre%@aqlaxm&é¥Hﬁcq@é?@p%ilwéﬁfé’a/ by 5 the
mobi | e stati 0?%?@9‘5‘ ﬂlu@ft&ﬂ&g?nﬂh]ﬂﬁtm bfu étﬁﬁ‘lﬁ%)oﬁérﬂlmfshﬁlb@ (ﬁfénvf‘ohf?ﬂidf bgf 64

again wi thout “breaking the real time data stream playing at
cor r espohaetemdhe irtal timdglay dack & i hbusalrdedasperdd. Unstuffingfopgrastons kfng

oper 3t | 05 SHARSINE b @ ANAL! Dl Bl ShUGn D5, bnd PPk ek Lo 2

nor mal delfay®perto 0 er I ons dgous to stuffting
oper &@1i onlsearﬁ)w cm@ms&ﬁuﬁﬁmgdgmmhllpm;eduhe theedxélayﬂdnstdﬁhg 380 streamis
corrpressed In t am cal I tQ reg%tce t e del a‘ymmyo uf fi n‘%& er fornmed

over | Bf J%mé o‘ﬂu‘gﬁ aplré”f%e Yalol 2 tpleﬂgd BE Or §nt§?)lésp ent eheéld of the
[ cor r esménibenﬂexﬁmhmy ABnyf @;inmarsltuﬂﬂ'mg%ldfdnlst\g‘fiagdedhmqlmfsfamgnhmﬁhni gues
are utilized roved t | y _Jl.evel s of the

communi ¢t} E’veél'ﬂ’(? dFeﬂFﬁlétyce]lﬁYi‘% §ﬁtﬁ W%@ll?ﬁsot ocol on a return path
from t he unawahé€real finltogiaiP oK sé@ideiRottRbi b 2 3tWikh pmht&d;ﬂnitneanavalei ghtly
different ap ach, b ich also..to pre ve_ service qua | evel s. The
unawdt e, ™ %?@3& ﬁﬁ%ﬁw@gﬁ@ﬁtg?%ﬂm@ ﬁygéﬁafeah?f’%raa‘ftﬁ [ChAlP% packet s
i n anti CidadebéiRre brvicd IRy levdss. L uABRWAY, %oﬁ@&ﬁdn)dehtsentﬁ?|2l6\ﬂo@§|§ott o the
stuffing and unstuffi ngﬁprot ocol operations, \Wien the correspondent entity

is a wiremdiutddditivaal daia papkeds imantisdpation of yhendatEes the umwRry eRidiar e t hat
20 commuphERbLORStHR s i %H%%ﬁﬁﬁﬁg‘ pmxcafop%m&ﬁﬂﬂsOwHeﬁl%h%me@oH@éml e

station. The apparatus I's enbodied, either at a proxy server or, here,
at a nobentdyds atvinghr@tdevwe the wireline device might also be wholly unaware that
20 communications are effectuated by way of a radio link with a mobile station. The
apparatus 36 is embodied, either at a proxy server or, here, at a mobile station at
which to perform the stuffing and anstuffing operations.
Figure 3-1 illustrates communication of a real time data stream of data
packets, originated at the unaware correspondent entity 26 to the mobile station 12
25  when the underlying 802.11 link is good. Real time packeis 68 are sent at 20 ms
intervals. And, both send and receive buffers 64 and 38 are empty.
Figure 3-2 represents operation upon determination that a handoff 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
30 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
12




which to performthe stuffing and unstuffing operations. Figure 3-1
Illustrates communi cation of a real tinme data stream of data packets,
originated at the unaware correspondent entity 26 to the nobile station 12
25 when th .ng 802.11 link is good. Real tine re sent
at 20 ns iﬁ’td;ir?'gsz‘flé&md, both send and receive buffers g%%"@@@?e enpty.
Figure 3-2 represents operation upon determ nation that a handoff to a
target greQRflard2Qirdhnslbgbls Oahuse goom whhdespetulol Figgres@eeaticepsthay whi ch

t he data _packets 74 re stuff into a receive buffer 46 comence. The
correspoﬁ’&éeratth"eh‘ﬁﬁf?ry%aksetlﬁ%\féﬁ“ ¢d30 of the data stuffing and the stretching

of the real tipgrdatRipaekel Gideshiicn, eghiRGhuRbued HY78 be dappobiaé us 36
wi t hout knowl edge by the correspondent entity, of _such stuffing. . The anount

of real tstaHOnGEIh aSeFdRERECE PRI RTIUIP PEXEHHIRD fgthe RrobileHiatier §1thd e t hat
the gngg%%gg%%%gsf boinb e 18BKGe bllfrel hH6r MBI & BaGon 19 81l 2nihe B/ 018157

PCT/ G32 procedures are anal ogous to those shown with respect to
Fi gures 2in2g degrpepkets heet playesdt whilelike Buk fsedows The wavge.stoufespendopt gure 3- 3
il lustrates,di l.aLi F 0. Lhdi VAR & IchEry Station
with a sél 5‘%%%2%@’ g%%%ﬁﬁ% r é%rq%ng? b ?%egsgisgtgfg%llaon ) rﬁ?@ %%%?Iee Station

with a Slokangeteatize teslipmsmtiatidinef thecedhite Hafiée withgthemetwerknddl | e st ati on

is full, ,and the real ti at a_packets. I i ink is down.
The unavva"r“gg“@grlﬁ Bg 8%%4:% tﬂ%ﬁf‘fe‘t%pﬁlen&’elrn ﬁfsc?: Be%sﬁ@g%&!g?%%{ﬁ%l flerre packets as
t he upawauEfecink teapeRdenvhani nopiledetnriodicaealto a8 abbess dioswidbaicthat i on of

the nobil e s{ation with the network. Al buffering is perforned at the
access pdnohile stefienizin s paWessavingdredfous to the 10 buffering that occurs
when a nobi | e Fphat Bopillishdiedaipetation WdnassaisiqooNthetihetild fratiomwiithl e

station is in a power savjn e. Figure 3-4 ill at es eration upon
associ at itbﬁt%gettaﬁéeml’}te”gtg Eﬁgﬂwk\/ﬁ Fyfas.y ’fbahg%%sfjéi?ﬁfé’%‘?"ﬁg? ATCIAT. The
Link ret ot is 30Rpldie IARGed badlehyeeie hBEsa poRfA Are RitwatdddSorc tnibleet €.

Buf f ered packets at the_ access point_ are forwarded on tﬁyt he 1 ndset .

The Bdf f deadsetathe buffersd dajads dotvrraefbiq the Janigehaeasssryigt RY Iy ®Tan
Inter AcL&Iss POLPrdtb 1L PY MARBRIrged B ebPpSIE, wARIE QEScD@ethobild dthtidi Cch

the nobile station 1is now associated, then sends the buffered data packets
upon t he is adwassqoisted.ghemsendsdbe patferedidabmpackigissunosihe spdigtlidntodke t he dat a

packet fil Lisid N84 LG8y Cortthlififatifh oPlthe ddE QY [E1s$h8 ke Rive buffer 46 of

the mobile station.

20 Figure 3-5 illustrates unstuffing procedures subsequent to completion of the
“handoff. The unstuffing procedure compresses the real time data stream to return the
delay back to normal. As the correspondent entity is unaware of the data stuffing and
unstuffing operations, the unstuffing operations are performed without knowledge of
the correspondent entity.

25 As noted in Figures 3-3 and 3-4, the inclusion of the access point buffer at the
access point is needed as the unaware correspondent entity does not perform
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

30  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.

13




20 Figure 3-5 illustrates unstuffing procedures subsequent to conpl etion of
the handoff. The unstuffing procedure conpresses the real tine data stream
to return the delay back to nornmal. As the correspondent entity i S unaware
of the data stufflng and unstuffing operations, the unst (ff ng o eratlons

are perforwg& WERBAt know edge of { the correspondent Cér 9/39" ®As noted
in Figures 3-3 and 3-4, the inclusion of the access point buffer at the

access point isguff@eded @stulfhfs YpaWabEs geétbﬁaﬂ@aeﬁ@tese%bﬁ%tﬁegs anehy perform
bufferln% of the data. RT QoS is nmaintained through the |nter Access Point
1

Prot ocol timghdgtaipaskdhgamdd tipe e dube packshsfrpgm nsﬁtrfftét@dbﬁpa@eég $xipe
SUbseque'ﬁ%ta)rfpachEth@fécteHanep@alé %&?tcoﬁﬁﬁé‘s%ﬁmp&f ﬂatsiaﬁdtmﬁetges&reaﬁﬁshandof f

by way of t APP to avoi d bel ng dr opped, otherw se negating the
benef i tseéﬁec%tatﬁdfh}ngﬁn@p@mtheomra daﬁa packetmario in which | APP does not

suppogt handi 'tﬂae‘?f{ m%'ﬂLlrs ?,{a?%npg\&u g%ssa wipdlé 8t mﬂ%‘ fifs hécxd%to%ggt ely

utilized at the networ RTT as ure or t I'S plur pose 005/ 018157
PCTI GB2 0(?13156&:’&5 #tat aStanflbifmgust pdcum detafstufiiggoperatdns vemsienet chorand conpr ess,

1 ti dat t Ll The .d ket
TR | Wiost o KEfFmiAtn IR hed 2 ¥ nh BB bl bR EBRIA ARG oL o
And, cgmaéﬁﬁﬂs Enn@fthtahaldﬁhadmgi@ffﬁs 1fﬂ?w&ig frem iﬁ%fxﬁﬂillbadtﬁﬁbrbyt zt(emsvi ngzt he

t L e en. a 11 e.,statl,o SuycC as e S n
AR TN b B TR (AL S DA I R AR M R A il

oper abi osr mrﬂiengezooﬁﬁﬁ detaga st ﬁﬁ@fﬁed tntd eherateNR bR io$ tﬁm@tﬁrédpahd@thandoy‘ f
shal | occur appr oxi mat_ el secaonds real tinme datg traffic

d, the
is flow ﬁgtltyrféﬁ%abefhﬁﬁmfﬁ@s §ef 1 B‘H’kﬁts igtp W&@q%ftmpeor igidedieataft o 1 or
| nst ance iwh RecdABIPddo Mbahk naRdRt bha1 SHANAR lond haMaiddaRhiaise dfaﬁarpa%t}@tsrrs A

200 ns delay is |nlcect ed into the recei ve buffer of the correspondent

entity tAhBEghpadket Brugt e syiisd f?wughbt@tesy LR aeplitipe dalepasksteam prior to
the hand@cofnve].]sgly, H\ﬁﬁné RO g]QEQQtl&@S’ oﬁ@ﬁaﬂ%@ﬁ&tis $8ableSERDArPNE

hundred real time data packets.” Thus, a packet nust be stuffed for roughly
ever {510 tereddta ppolesteiat a packet s. Conver sel y, during unstuffing operations,

ot hods. ar o avar PaPETPAE Sl HiaiBRI KT Rsiching 1 (BMARAR Rl O™ ey
sinply, Mrst sy, Sormvics eanmunisationse eyerytd’ mhtlnteldm plakst packbtated
replicat %en stuffing operations are performed. And, every n' " data packst is dropped during
unstuffing operations. Alternately, the audio is stretched-out when stuffing rather
20 than simply repeating a data packet. To effectuate this, the mobile station resamples
data to create extra real time data packets and stuffs the real time data packets into
the data stream.
The stretching and compressing of the real time data packets stream is, for
instance, effectuated by stuffing and unstuffing during silence periods. Voice
25  activity detection senses an audio stream formed of a real fime data stream so that
the data packets that are stuffed into the real fime data packet stream are stuffed
therein during silence periods only. In VolIP, the silence periods correspond, e.g.,
between words, for a conversation, etc.
The previous descriptions are of preferred examples for implementing the

30 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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when stuffing operations are perforned. And, every nth data packet is
dropped during wunstuffing operations. Alternately, the audio is
stretched-out when stuffing rather 20 than sinply repeating a data packet.
To effectuate this, the nobile station resanples data to create extra rea
time data packets and stuffs the real tine data packets into the data
stream The stretching and conpressing of the real tine data packets stream
is, for “}n tance, effectuated by stuffing and unstuffing during silence
peri ods. 98%@@'25 activity detection senses an audio streamforned of a

real tinme data streamso that the data packets that are stuffed into the
real time data packet streamare stuffed therein during silence periods

only. In Vol Pl t heA&jpepebisfd2) Susfagibifatiog jomepved Ryreeived seienaudittls, for a

conver Safe{, Q8 of 8bhimulidftidd GMngURndSHCIA BE ORRMGHR RS ShTiRE a84R0P! es for
inplementing the 30 invention, and the scope of the iInvention should not

necessarpdigt (b&S)| % af keesd alfipstitariget acehss peintfl #Ehin aRvengwugpion fystdre hpiies ent
invention_ls. i e oW | 2l B! i . appar at us
(32) 1 or’ PSP RelP P nd ACrre i AL S rogd Y EPFRE Phhn o

comuni catmrmmichi a figgt beggnehco fof cafimtiieatoardatarsyabbtis porshamm affaraibmngl access
point (14S) to at.least a fjrst target access pojnt (14T) in a .

Bormunt chEBHEgioBRAGA M e B G PABae Ceo] Tk RS HERWPI | ¢ he
nobi | e nedess (pbd) (DY) ned cieNdtilgisr Gkt tRpet GOCBIRIPHIGALIETR (hé mvbilspeieenge of
comuni catjon data synbols pursuant to effectuation of a conmunication

servi ce WPe hethe SrBbABPk Rarmunieie WEeOY Kb fierserinaAREs PRI HEPY ARy access
poi nt  (143hn@d chhgnRlcali@ASHirH thé 8t iR FBEar A GERS Mtrumé)lsﬂﬁs)equénﬁg‘ot Lmbl le

node (12) further being configured to conmunicate intially wt e
ser vi ng lededirigemmunicads) theretp. s3id apramtis(de) coommmgivigcat i ons with the at

| east first t I :
connunicatioﬁg%ﬂié%@%%gggwgﬁgg%gﬁ%@ﬁ%d?gg?gggﬁg%?égﬁéggggfg%%mgiagence
expanderih¢ Band-eifl ap thedcoponumec@brearidnidireaiieongre§etktiood ofpthn desicyquahice t he
hand-offqu t he connyni qtion land to regﬁive %ﬁﬁrﬁﬁnga igns gf the first
sequencé’ of “PREMES 11%&%%@?% 033?@“@9%%8 o) Ri'¢af %%ﬁﬂpgﬁ’ﬁ?gto t he
(ef f )ect uadohﬁﬂill i ]blﬁfl ati?ﬁl eerviggmﬁidrﬂafa&'éﬁlgdﬁaé@{p\ihdbe (34sngéllelctalay forsadiug ﬁqﬁ?&e«pander

34) selecta or .addi ng expande ata synbol.s (74) to the first
sequenced%Eﬂ‘ SYRECIR ddduf dbit 5% ?ﬂ’&'ﬂ%’im%% Fsco(ngé‘)‘mce}t‘é% SPELels @8k ecti ons

of the ighoaatd anserbtidReoPardRARY G dheiehfndeRl f ofofhet QJ-SOBMEN Cat i ons,
thereby to forma first expanded sequence.
communications, thereby to form a first expanded sequence.

2. The apparatus (32) of claim 1 wherein the first sequence of the
communication data is organized at the mobile node (12), and wherein said data

sequence expander (34) is embodied at the mobile node (12).

3. The apparatus (32) of claim 1 wherein the network part comprises a
proxy device (50) and wherein said data sequence expander (34) is embodied at the

proxy device (50).

4. The apparatus (32) of claim 1 wherein the communication service is
effectunated between the mobile node (12) and a correspondent node, wherein the
correspondent node is configured to originate the first sequence of the communication
data symbols , and wherein said data sequence expander (34) is positioned remote from

15




2. The apparatus (32) of claim1 wherein the first sequence of the

communi cation data is organi zed at the nobile node (12), and wherein said
data sequence expander (34) is enbodied at the nobile node (12). f4 3.
The apparatus (32) of claim1l wherein the network part conprises a proxy
device (50) and wherein said data sequence expander (34) is enbodied at the
proxy device (50). 4. The apparatus (32) of claiml1l wherein the

comuni cation service .is effectuated between the nobile node (12) and a
cor r espodSPF RIS  %0¥8r ei n the correspondent node is configured to
originate the first sequence of the communication data synbols , and
wherein said data sequence expander, (34) is positioned renote from 15 the
cor r espondent >-node ' hS2PPrBsd3petplaia 4 whereigrsaid dataeauciice caparde3d) dat a
sequencejs gxRaMmeest thdfhbbild Sodefbndi ed at the nobile node (12). 6. The
apparatus (32) of claim4 wherein the network part conprises a proxy

devi ce (50) and wherein said data sequence expander (34) is enbodied at the
proxy device £50). (32) clal r rjsing a
resanpl er adé%ted ?%5m%%%g?£§ﬁ$ﬁ%qﬁ%%higgﬁ%%ﬁﬁgaﬁg#mpﬁé %Pgﬁﬁggdﬁence of

t he conmuroxic devion (dataad syhrboh saidsditd sequesangipendes €34 cik alolbpdfedrat nls anpl i ng
sel ected_portion @ the first sequence of the conmunication data synbo

and forqﬁﬁy %Um#g "expanded data synbols (74) therefore. 8. The apparatus
(32) of claim7 wherein selected synbols of the first sequence of the
comuni cati on_data_synbols define silence periods and wherein the expanded
data synmbols (74) HEAmBreg{be) é} %Iindegmée«%fr COYBEIG s IFAdaed Bt he

sel ect edesyPBE Sep-biahta@ef dMBe HRE s@JubRRAT tREEIAHSication ThR §RBakakus (32) of
claim9 wherein the expanded data synbols (74) formed by said resanpler
are concdatastresplecablshdord agsamplimb selscted noeorf jof ghe desfuestmenast of e

communi | : ] I j The
apparatﬁ% }32Vg%?ﬁgﬁggﬁﬂ%ﬁﬁggggﬁ%ﬁgmgﬁg% “E%%%@% e o?é@ggﬁﬁéﬁﬁ%ation dat a
synbols is further conmuni cated pursuant to the effectuation of the

communi cati on, servjce, the s n equence f.ornm ng.,a _secpn xpanded
sequence andrg'vvnerié}fenapspgfagusag%zrogtcﬁfg%( 22‘3% edlrltsﬁ’éef’ggos ?’Pfée(gf tzled%tgta sequence
cont r actsequendd pf ddapingdudication data symbols define silence periods and wherein the

expanded data symbols (74) are of symbols values corresponding to values of the
selected symbols that define the silence periods.

9. The apparatus (32) of claim 9 wherein the expanded data symbols (74)
formed by said resampler are concatenated to the data symbols of the first sequence of

the communication data symbols that define the silence periods.

10. The apparatus (32) of claim 1 wherein a second sequence of
communication data symbols is further communicated pursuant to the effectuation of the
communication service, the second sequence forming a second expanded sequence and
wherein said apparatus (32) further comprises a data sequence contractor (44) adapted to
receive representations of the second sequence of the communication data symbols, said
data sequence contractor (44) selectably for removing expanded data symbols (74) out of

the second sequence.

11. The apparatus (32) of claim 10 wherein said data sequence contractor
16




receive representations of the second sequence of the comrunication data
synbol s, said data sequence contractor (44) selectably for renoving
expanded data synbols (74) out of the second sequence. 11. The apparatus
(32) of claim10 wherein said data sequence contractor 16 (44) is further
adapted to receive the indications of the pendency of the hand-off of the
communi cati ons, the expanded data synbols (74) renoved out of the second
sequence ) ive to detecti,on of the i.ndications.qf th ncy of the
o of 1431 B RERG bR CEHAGE ulpBlal e of DL ERALED B e Ao ROTHER Y, ©
wher ei n sahdudedtidng ehglexppadeioddts aphlialls (44 reheved a0 df 66 satoridhequenbd | € node
(12). 13. The, apparatus ( of . claim1l wherein the network part conprises
a proxym8%V?W8t§5%§“ﬁﬂﬂ‘aﬁ%FéPWC@§P8 ahg RS ﬂﬁﬁd@?g¥p§ﬁ@é§f€§4§eis

enbodi edcbmbhi&tiopr oxy device (50). 14. The apparatus (32) of claim1l
wherein the communication service is effectuated with a correspondent node
and wherein the hand-off of comrunications, indications of the pendency

t hereof are pypvid i X 1) i ctuat ed
froe of [ntermsti onurflfheCaser A Aok RuChnanAGa kiftbnod Sondthet

comuni c@t sgnibndigd petie mobidenedsi(€2% i on system having at least a first
communi cation station for communi cating data, the data selectably of a
selected multiple of a first data |l ength and of a second data | ength, the
first data | emgth The ipmetio3ad) opetdnmorn eherkinehs eenndk gait axoh@rigisha an

i nprovenent qf .a hod for .operatin upon the d at an di o Link
b1 ot 0ol DTORY H6vife o1t A wiresin Siidagary SeaueBegrabriet DS mrmitar O st at i on,

sel ect ablryxplevidegssel ected nmultiple of the first data | ength and the
second data | ength, said nethod conprising: detecting pendency of the
hand-of f of the comrunication fromthe serving access point (14S) to the

first target accesphdabnitalsh) oradms e \RckaR e dohRgictrRandads data
synbols (74) to the first sequence of the conmmunication data responsive to
det ect i onifegfuated evige ndemespoofent medh and -vdfefeinfthe baraffiof spimongicatidner eby to

form & SRR a0 REAYSNoE . 801 oTE AR HOHRL LA A5, gherel n L he

expande a sy are a ring said ‘opera ectably
addi ng taifecmetredfise of neerddtios tvithebpiemespdndeti@odd. a

15. In a method of communicating in a radio communication system having

at least a first communication station for communicating data, the data selectably of a
selected multiple of a first data length and of a second data length, the first data length a
fractional portion of the second data length, an improvement of a method for operating
upon the data at an Radio Link Protocol, RLP, Jlogical layer of at least the first
commumnication station, selectably of the selected multiple of the first data length and the
second data length, said method comprising:

detecting pendency of the hand-off of the commmunication from the
serving access point {148) to the first target access point (147T); and

selectably adding expanded data symbols (74) to the first sequence of the
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 (74) are
added during said operation of selectably adding to increase the first sequence to be of a
17




17 length at |east corresponding to an antici pated hand-off interruption
period. 17. The nethod of claim 15 further conprising the operation of
renovi ng the expanded data synmbols (74) added to the first sequence during
said operation of selectably adding. 18. The nethod of claim 15 further
conprising the operation of buffering the first expanded sequence at a
jitter buffer. 19. The nethod of claim 18 further conprising the operation

of retri.evi th first..expanded.s ence.t.he jitter buffer to effectuate
t he com%f’ﬁﬁﬂg gftlle ﬁc%rgqsp,?ngggégrap et g -aB%Of%f‘tef’h%tm&’dar?ﬁﬁ ications to the
target access point (14T). 20. The nethod of claim 15 wherein the _
communi cati on _system conppri ses an . | EEE 802. 11 conpli.ant conmuni cati on
system and whik ei nthedaethed ok clapglrditither spmprging heprergonpt eRov g tex panded
data syrighsield 7dhla SORBSLL 5(?3)0@5&%@ tod BHeafirst QEQRhES AuRkE %hﬁ@“@é:efrﬁioﬁ ofpacket
fornattlngﬁschene.pernltte to be communicated in the | EEE 802.11 conpli ant
communi ¢aterehlyggdinem 18

18. The method of claim 15 further comprising the operation of buffering the

first expanded sequence at a jitter buffer.

19. The method of claim 18 further comprising the operation of retrieving the
first expanded sequence the jitter buffer to effectuate the communication service during

hand-off of the communications to the target access point (147T).

20. The method of claim 15 wherein the communication system comprises an
1IEEE 802.11 compliant communication system and wherein the first sequence of the data
to which the expanded data symbols (74) 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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