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System and Method for Delivery of Packets Field O The
general 1y to computer netvorking and 5 more MM
generally to conmputer networking and 5 nore

particularly to a system and nethod for delivery oOfkgg166
packets. Background O The I nvention [0002] Wreless
comuni cat i on CRRPAS TBaR e SFpSslatd ty voice

and data servi on the
horizon. As is well understood by those 10 of skill

in the art, wireless communications face several

?%%gffyrﬁfln%g Yise ("Q0S") challenges that are not

Wi re comTunl cations. Mre specifically, the
I 0

M) et el FARRuoh TaBE bortigng o 25RAHA Miekdtiing and
FODS partibanrl § tad | sym;m and netheddort dediveylyfeatiets t hi n t he
pat h between the subscriber station and the base
station. Despite advances to w rel ess communi cati ons,
15 however, certain QOS limtations are still comon.
For exanple, transport control protocol ("TCP")
Back&ioan@ 0t Phe BnvienfiBnbased fail check strategy,
wherei n packets that are not acknow edged as rece| ved
are continually resent according to a predefined t

Pa02bd, t hdVisgessi sngBERicRion leetitolagy) pQve offery blglmuahty voice and
WG SEFR0 Gy ABHRE bhanfih&lis Gn GRN 'ioﬁk&h A¥ fg‘bs%l} Qﬁdde rstood by those
retr| es, the connection Is deerre ave fal V\sh ?

bﬁlsklllstnr thie eegry wmdeﬁeccﬁﬁnaﬂntﬁaﬁns%ece sevarali qualityl ohkervice (“QOS”)

ot as suitabl.e far et del.i ver er w
Fﬁfﬂﬂﬂgg% pt argmet fgund,in s @%Hﬂ%{% %Orﬁrsaml ﬁaﬁfy, the quality

%mﬂel%s ﬁﬂ@c&py}%‘gb QBcoliRg 1t8 \CRUkbRRerta EabisNafhveRents of the
t he |ndeEendent cl ai ns. Some optional features are

sherelese du $qmbtehe§taﬂ@pemmm@vmwtn@" objwsowhmBFkgeEpath_ between the
ﬁ%wcﬁéer Cfiggn EIEE) base s t1 n. exa:%%t? adv %eé pov %%9{1 ﬁ(\)’\rnnrlnlunications,

SCri
heWeveeNEatdi Q@S tlamltlatﬁiﬁ‘m@b melmtcSnmﬁtdl t lFer agmmaﬁyhs"pgrt control

drawi ngs, in which: . ) .

protocol %“TCP”) packets employ a time-based fail check strategy, wherein packets that
are not acknowledged as received are continually resent according to a predefined time
period, the spacing between each delivery attempt increasing gradually. After a certain
number of retries, the connection is deemed to have failed While this strategy can be
effective in a wired link, it is not as suitable for packet delivery over wireless links that

are experiencing connectivity problems.

Summary of the Invention

The invention is defined in the independent claims. Some optional features are defined

in the dependent claims.
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Figure 1 is a schematic representation of a systemfor
delivery of 5 packets in accordance with an
enbodi ment of the invention; Figure 2 is a schematic
representation that shows the packet delivery manager
and the wireless link of Figure 1 in greater detail;
Figure 3 is a flowhart depicting a nethod of

' ' : i GHRA wi t h anot her
gﬁgggﬁﬁgﬁgRg??P§§ﬁ?Egg%?ion; - Igure 4 shows the
er an i . C :
(BP0 ™"t iEphn DR = AQLAEEEHY Ry U R oy, and wih
Fifgene 18 ;cefaigentbobimdronadahe eccanmypasyiof drdvengs swivhgch:
returned fromthe determination of Iink quality

per f or med ring, t.he nethod of Fiqure 2; .5 Figure.6 , ..
shows the rfe@¥dg§et arfd g&eﬂw%& re?feé%ﬁ%tmf Phi%e F%Sg?rp nigr delivery of
wi th each BRdts ASaccO@ahceOkith ReeRBsdificiPoBe @vehtién;

nmet hod of Figure 3; Figure 7 shows the manager and

link of Fi%yre 2 interacting with each other as

of the perf

par t .
ABWRNC & BfSChareativeteptsgensation gt ehagvs thegpacketgdelivery
shows a sy ' : i 1ce
i T anot hareings AEL SIS Bk PREERD L BRATYRAETS
is a schematic representation that shows the packet _
del i very ndiigger3 iandflowehariwdepifting essethpdlod dsfliveiingpeckets in

8 in greater detail:..Figure 10 i.s a flowchart.

depi cti ng ai’cﬁ%rﬁﬁ'bcﬁ wih @&%V@P}%ﬂal%@é Qtﬁ(}f ‘?Y?ng}%’or dance
wi t h anot her enbodi nent of the invention; 15 Figure 11
shows an exanpl e of a comrunication pathway within the
systemof Figure 9 prior to perform ng the nmethod of
Figure 10; Figure 12 shows the manager and |ink of
Figure 9 interacting with each. other as part of the
performance of the nethod of Figure 10; Figure 13
shows the nmanager and link. of Figure 9 interacting
with each other as 20 part of the performance of the
met hod of Figure. 10; Figure 14 shows an exanpl e of
the results returned fromthe determ nation of the
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quality of the first Iink perfornmed during the nethod
of Figure 10; Figure 15 shows the nmanager and |ink of
Figure 9 interacting with each other as part of the
performance of the method of Figure 10; -3 Figure 16
shows an exanple of the results returned fromthe
determ nation of the quality of the second link
performed during the nethod of Figure 10; Figure .17
shows the manager and |link of Figure 9 interactin

Wi t h eachFigtreershaws the amanagek atldﬁb*pérfﬁmtrranmga@fngt%gl each other as
nmet hod of ax% [ € Qi ﬂedoftt?exgé sghovvs an exanpl e’
of a commiimni Catiton pa e system of

Figure 9 after performng the nethod of Figure 1

DETAI LED BEgeRishawan espmplepf thengsiity renrmed fromy thpé?tmt%n of link
now to Fi gukig plrfoxﬁlea)ﬂ&tn?é'ﬂ)é ﬂEth&%ﬂPYﬁﬁ'é’Z ;,0f packets is

i ndi cated general ly at . In a present enbodi nent ,

system 30_i ncl udes | east nt 4 t hat

connects Figug 6 s?‘@“’%&’f’\??a@égeb?%‘gf é er\?%g’g With each other as
wi rel ess ﬁdrfﬁftlfh%erfblﬂﬁﬁcé’:ﬁ'thdlﬂéthﬂd&&'ﬂguhﬂl el ess base

station 46 that, interacts with client 34 via link 42

and a NAT_.gat " éfeg\gx

the Intel g%,F%\Ngxw aca a%elgﬁréduwgg Eh _acéqm&lgag%c&c%ﬁ&%h qtheras
a Ti, T3 mart clithe petforaraneanfitiziyhethddiofKiguter3; connect i ng

node 38 to Internet 54. Internet.- 54, itself, connects

to a web- ﬁgﬁr\feﬁ sHdwsd @st%msﬁﬁ%ﬂver)bap s hkeets @Qcc&&nce with another
[0012] In present enbodi nent, client 34 is a battery :
oper at ed ?Pehﬂd@émt‘?fél’“i“&enﬁa%ed on the conputing

envi ronnent and functionality of a wirel ess personal

di gi tal aEigirs 9aista. schdmaitis regrevertetiom, thatt showe thermheket tdelikry manager
that client need. n o be.hat t d and/ or can

i ncl ude taﬁ’gﬂkéﬁgt r"lﬁ}:ef OfIE s ?’lﬁg{{%falﬁty of ot her

el ectroni c devi ces, such as ceII phon snart

t el ephondsgurg é@,ﬁ@tq—)gow@@ﬁﬂm@% aotpeql%?fdigngqgrpackets in accordance
wirel ess 802, e Olmilihpeidle GogimBh; 1 ies or the Iike.

In general, the 20 use of the term™"client" is not be
construedlnallmtln sens but is used,in

cont ext ofis¥Rdl Smn’ﬁ ammplg @ iaﬁgﬁpumfﬁt?f:ﬂamlway m&gf thg system of

to be undagst 99forth pérforiningahgmehahdf Rghotd;ment , at

least a portion of the connection between client 34

and web- Sf?gtfr ﬁ%ﬂsﬁh?ﬁ%ﬁ 1R 3B, erﬁeﬂterdcﬂngm €Heh other as

30, since rel ess confiecti on
need to sxart\oéttapptﬂnmametqfﬂvfmﬁhqdafﬂgumlothen li nk 42
is

Figure 13 shows the manager and link of Figure 9 interacting with each other as
part of the performance of the method of Figure 10;

F igure 14 shows an example of the results returned from the determination of the

quality of the first link performed during the method of Figure 10;

Figure 15 shows the manager and link of Figure 9 interacting with each other as
part of the performance of the method of Figure 10;
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25 bandwi dth constrained in relation to backhaul 58,
backhaul 66 and the other elenents that conpose the
connection between client 34 and web-server 62. Such
bandw dth constraints can thus interfere with the
speed and effectiveness with which a user operating
clients 34 can access -4 Internet 54 and web-server
62. Such constraints can furthernore cause client 34
to need to resend packets that are dropped over |ink

42 due t o gihii 1dhb@9 8n HampleVf tift ZesultORAAed WA 8 HQWRMnation of the
50 is based on standard T technol o and thus al I owWs

a mul ti pl éualifypfibe sespnddinkperformed dyring 4 Fhgel%s
to connect to Internet 54 though a public Inter net 5

Pr ot ocol (I-'xéu? 17 adeE ﬁﬁ&nﬁs@rgﬂwﬁﬁ&ﬂ%ﬁ g ait@uaing WAth each other as
Accordi ngly, Ilerﬁ) g g@ Hﬁ$ €g|en @ gnnected to

node 38) WAltPrths psrieampset L the methad ot Eigwre 195 aldy oqs

whi | e NAT gateway 50 w I | . have a public IP address

accessi bl Figuee mﬁghopraran yxamplé off &cangnuriegtion patkwayawithin the system of

client 34 gg[g ver 62 will
conmuni cat € W t%%??l en jﬁevrflgéongt\%g%% 0, with

gateway 50 "translating” |IP addresses during such
comuni cation. In an _exanmpl e unlasle to the present 10

? WRFSWFBWNQI%IWNEII ate | P address
[Qélqé 0. 12%%(' al :WS‘U 3 iretlhg syl L\é@)}é S%*veryg‘)g(ggcq%é i,v., mdlcated generally

ansh- I nveeseltasntotligneptisystan B imdidies atsleast @R Cliadt 34 that connects to a
%%Qﬁ]é%]rctgqfégwe 3§ 4'161 w;?éié% 8k 45 nga%tB%rlml%s b Qﬁreﬁysa“‘;& %ation 46 that

I'n-or evelop a retry strategy

- mtmams pathtcliod 3¢ vl linkrd3tapd o INAT gaEwdy 59adh &4rs, garyaly[$@ connects to the

¢ Y060 z[jgic F ¥8 OfBa§H-%tl1 581\5.@09&? qu‘ls T8 Qor Sl Vdthier f:%axtable link for

artlcu when Fver due to prob
cmmehtma rnskle 3%t mﬁéﬁq&éﬁn Htgzget 2 %lfdon@mfs 13 2 Wb ESFVST ﬁ?egla a second
dﬂ%ﬁmﬂ%@"ty of link 42 is not particularly limted,
In a present enbodi nent cllent 34 utilizes a

[ﬁl)(qr}.(ém ment glpreg%lrt Eﬁg‘)’d}lmw céllegts;ﬁ 13,23 ttgglrorp%r ﬁe& de V\)('Ime ﬁnat is based on the
cOmp@ihglefyifonar it a‘ﬁd fgrcdpialiced ! aywicddess bﬁscdialsqhkﬁa} agsistatich ig however,

B e AT A B BTl 581 B8 conmcion

afil ifﬂntlorﬁﬁtyl of abéreeldccromc alekicesh aich, dseoeltl| phofiess s:gmaltelephones, desktop
stren 0 [.i k Ii d t 0
cugput 8’3 a%{%f I”é k’gl gﬁa lsf?)reba eII?00 ki lpg% $ o%ﬁgeﬁfg&eeg S’ilnngé neral, the
ukdaft the tegn dtlieh\ig th Hercohdtmed irf a hxnitiﬁxglsbrup,ém iscused ingthe gontext of the
?%'Ep:] Ignal | evel, ‘and then the. signal strength:

y a predefi ned anount, then client 34 nmay

determne_that the quality. of link 42 has now ) _
[00IB} oved It is ako tebepndersipod that,p & present smbgslimenty at least a portion of the

céxﬂfé ﬁ)ﬁ%feHJecn g%?ﬁj me@;er\t@‘ﬁfzwqﬁangwﬁﬁﬂ -ths@dindd. N sfstem 30, since

e ermne client
lmk 42 is a wireless connection that may need to serve a plurality of clients 34, then link 42 is

bandwidth constrained in relation to backhaul 58, backhaul 66 and the other elements that
compose the connection between client 34 and web-server 62. Such bandwidth constraints can

thus interfere with the speed and effectiveness with which a user operating clients 34 can access -
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25 al so includes a packet delivery manager 70

executing thereon that is operable to performthis
determination and to develop the retry strategy

therefrom Further understandi ng about client 34 and

this retry strategy will provided bel ow. [0016]

Referring nowto Figure 2, link 42 is shown in greater
detail, and in particular a network protocol stack

100 enployed by link 42. In a present enbodi nent,

Bfdriaris aﬁﬁot\mﬁ@érver-@. s$wth kcodst@intsScab st madie ke Cli@ 34 to need to

ste rconnec "OSP.) . reference and t hus
%‘?ﬂd@& tsrlg PRPSY © §°5 421%5?0@“@% ‘FHWE “ayer 102,
a network layer 103, a transport |ayer 104, a session
[08y4)r 105 NAT gatmrfpas baged dncsjepdard U@Tamihnalngsaqaplthu;aﬂowa multiple
I
habh of end 9P dothedib e 38 ke Lo bR G E?%H.?%ﬁ&g&%? | public Intemet

I NC I ng two SO
Iiﬂ:tbcom}Pé): addIeES) agsignetor AT gatewayi¥) oAerordinglyh eliant 34 (any other clients

%nnleéu{hkti ﬁdé‘ﬁi Wit E@Eﬁ%n} iti%k a %10&9 iﬁ;?d‘rd}eegér] thﬁ% R%tig%ﬁeufag%o will have

oper e
] h@lmdPlad@pgs a@¢essx‘pla¢¢< enyspafty .og Int¢i@pt iﬂac’ﬂ@s&s ahientt34accesses Internet

dét erm ned
\manslaging” 4B pééqesseso fluryx)gsquefmc@mnumeq‘hen e @n \gixanple, @wqb@ to the present

gmtléﬁt cillglt E’Mgﬁﬁ fhe %n%é ﬁhadﬁlmy\sloab d@t 'g%’wgf hdg a&%;ﬁ'fvate 1P address:

ivery which I's I ndicated generally

l&%i atné tbfs@}l@tc Phaddress of pP ARl srd drebtsmehtw@s puplic IP -address .

' “ k\géb A éfb%ll 4‘:%ect %Oatn%g%ﬁﬁ ?%'\%Qr/ er t%r%? Zkglth‘r"%ateway 50

~ “hlolo.Pre assumed that nethod 400 is operated by client

34 using system 30. However, i's to be under st ood

B Bl b S ?ww A5 af oK e geire Pefeyelop arey

strﬁteg}o Ifx}rumkpdincdutxbh pro&ﬁ:ﬁh( TOPEY packeétsl ahdh allie Hkee when delivery of such -

tions cope of 1NOS . 1: ;
pﬁ%r g‘t R. 55" F%gailgfgrg ‘Fl X wg'?nsgﬁss nfaﬁgrqré o % ; P fink _42' The
mvah$ by whinb slierd dﬂdﬂt@‘hﬂmbs thaquaity pSlinkdpaiyendt particularly limited, but in a.

presmrrﬁlbga%{hﬂg%iﬁerwggg ﬁ@elg ta%:%vg}? 1@3?5&&% nslc@t as%ya{gre{xtéy implemented
ohrknpwg Wireless ch:mc:s; andab'hsb ns\/@eneeprvseated grabhmally ®ethe display of such a

. k
dle'lceS tas ais'xdfi tftl n L b%g'ﬂ{l %@sc‘ \Mt]' gr S/e:?ggc pg%:xﬂ%‘cthitsr AL Elt%ﬁﬂ strength

nor na ts are
Wﬂmer&u@m@éok ehls to tgck vdahlevel\of sighdliskenith prpvides/a gOOd likelihood

x{.}g @n%am%o rcx@ﬁmrlgmycgaﬂx@tom%aws% sﬁ&,gafisea Jn thatifa

transm ssi on standard hat are~ bel ng enplo
fasynreswtném apartigylartsignsl lgvel, %‘ﬁéheﬂGbﬁ sigpgl seneremcremigs bna predefined

al%%ﬁM' thén c(he%a‘?‘nz)y cﬁ:’ien‘hrh@ tHat # uﬁfty bishdknﬁq{ﬁ bR Snft¥ved to a level that

t hose of skil i'n_the art, such tgac kets are sent over

trensarssirrwill |baywesmh Regandiosnef hoy thpgualitsefdisk 42 dsdetermined, client 34

also includes a packet delivery manager- 70 executing thereon that is operable to perform this -

determination and to develop the retry strategy therefrom. Further understa.ndmg about client 34

and this retry strategy will provxded below.

[0016] Referring now to Figure 2, link 42 is shown in greater detail, and in particular a
network protocol stack 100 employed by link 42. In a present embodiment, network protocol
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[0020] Next, at step 415, it is determ ned whether the
delivery of the packets at step 410 failed. If "no",

then met hod 415 cycles back to step 410 and

transm ssion continues as 25 previ.ously descri bed.

This- determnation is nade using known nmeans, such as

via client 34 failing to receiving a "not acknow edge"

signal from server 62, or server 62 failing to respond

to an information request sent within that TCP

spRk 100 is b'EkUdS),n thef Omgba | Systernhy Integi¢otindca(“IOSTY) eferemoe nivalel]l, 4@Dthus includes

' qlg’lgfl(:i aygf ??]ﬁt ed? wEIzger dl 2&? r%ﬁ)' ngfgtla)%:tr i?h'%.p é)gﬁ%yer 104, a session

leyea hQfl, @ preséreatioq Urykt 10§ aod an applicaign lagerd€¥.ermi ned. This
step is represented graphically in Figure 4, as object

[66‘1?& quer g %ﬁre(f 5158 GR3LE Ghath ef' 9% &1 %Feledeﬁ?lg g.\tdﬁ{g M@)ﬁware objects

mation that 1s inhere tIy aval
1d0znd t b 20f Objeptk! U2isf apsrebleatoadetdrmine| thy gpality 2f dmk 42 and report that

19{0 :Rl&g ko 5!?{@& K 12108bﬁ£tﬁt12 '1ssc§)£fm{qu @ﬁilgfog al rQEFSl fér the Elehvery of

articdl ar, uerle 0 j

pad@tsf(ie- 'I]@?(pmkqtsmlé theelikebevenbait2 hamd Quhe quality flmk 4R ks determined

'bé»%b ebtNGpudi ng such information as signal strength and

reachabl lity of base station 46. [0022] Figure 5
the results_that

an exa
(GRIBEY e STog S 161o) Vet SRR REpBITR 0 Teltiemeq il gpw be made to
Fiifd ®WKichGhowep meBiod oF paskerdelivéry ufd SARWSs mdiparpgeiididlly at 400. In

resent.s the of cllent 2 to s ess
oREPls Ben (s Baleision oF fhs Trssiod, i 26 aSrR G Betry 400 is operated
bgz eﬁem d4 Lisinp eystenti30.| Howbies, 1ebsambk Gnddrsllodd&hﬂhﬂlm 14hajstem 30 and/or
i 200 B b Voo e e B bR yfn fF Sgpuncion wi
e4chioftwr, mmamomfaxiah@stamw@anﬁndcqpe of thel teachiolgs Heeimeen
the sixth and ninth second of the ten second peri od.
[(dog6] Ng t hrfdre Hﬁblﬁblﬂ? rﬂe‘tHEE&OOClxﬂ it be A3um@s thanakhe %1 & cngaged in

send data to base station . Those of skill in
CppuRieRH ARV b R BETYRr 624 ‘ﬁﬁtﬂ‘aﬁ fich cpmaypicatiops gyRlve ﬁhe delivery of TCP

pack &Y HRmOCIRhE3 AtoSWéRderfer 60 vEXBMIPLE BeginkiRe kY P OEL31®fat least one
assisting.in. explaining the 15 present enbodinent. In

Pasketdt trensmitted ip @@L Her i HgP Bckpts APt ierh such packets

arGQExtlt' ddgﬁ hlﬁk 4D Wyl kndSwa hnaaham/éﬂtr aaasﬂdmgqamadt Wipélesd packet data
I nNstead S reater var | SITr

e sno ol 57k he “OeleSel bt b3t S0F g o G s Pac

Ridio Séree ¢UPRSA) or thelil@EAS Bluﬂddrﬁ'ﬁécﬂfyﬁﬂﬁﬁfof §1G8 in lthe art, such packets are
consi der ed ]g}é?gﬁ‘ﬁﬁ’m“ on of i nk ality, rather tl_han _

SeRhOVT BUTRE WAL kne v #39d2§dst hod™ 400 t hen

advances from step 420 to step 425, at which point
[002QIns i sdlextnat sRP 435, it fseiefcahinecﬂwpahdn‘ethsdélisrenysifrthenhckﬂs at step 410
fa%dcorlp anee it e&l{;‘@ 3‘15‘%9{:1@%58? g)d ?t‘ég ‘ﬁBeur 2 a}éhaﬁ&oﬁZQOmmues as

teprese ure

| prvagutyedﬁc;nhvbj elhis- delﬁnmzatlgmmadespmg kmgvrt mearrse sudht 3 G4 client 34

fafliglg to receiving a “not acknowledge” signal from server 62, or server 62 failing to respond to
an information request sent within that TCP packet. Thus, if delivery did fail, then method 400

advances to step 420.
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30

determ nation fromstep 420 to object 112, via the

pat hway represented by the doubl e-headed arrow
indicated at 118. In Figure 7, object 112 is shown as
retrying to transmt the failed packets via |layer 104
according to now known quality of link 42. The

retrying of the transm ssion is 25 represented by the

[Oo%lldubl e- &R 2% the Hualiyiot Sieclinkyis detepmingdye Iy @Fr%‘?sﬁ@t example, the

MR A2 3 detdrRbhed Thisedte lbeepb@sﬁdd £pERlly Gh Figikd & as object 110
t at makes use of the information %ered at step 420

queyies @Grddrated rap reference) Spragter 149 ynfgwaanoé g@at iy ihemelysivgnkle pbout the

quaﬁtﬁ%? link B2 fx"oﬁlt davd sk Mot 192Re phﬁ&sdstm f008hAISUARbJRNo implement
each ten second period has the sane "can send"

link 42 I pagtiidar, layss 402 ispered byrqbigct blso orknpyvn ipfegmagtionghout the quality

of 1k 43, ifddifY dulh lra&nﬁtlsp al gh%nétﬁtaﬁd/}ea&agifht}t &¥ase station 46.
transm ssi on woul d performed only between the 30

rst a d third seconds he su uent te -Seco
.loo%ér. od ShXS e Framp %ff %ﬁesaﬁaﬁﬁr fiithbe o Bf (or at least

estuhﬁl@d) a6 a I‘éblh’ls(ﬁq:léﬂﬁhnih@ @te{S AONFRES § @hs shéwd & gtagh @S}ﬁlréi)resents the

e criteria that enploys,
abitfig gb £ 5125? S et dRagaris B9 RiET bstiouisn second

peri6@N 1D hi& e@nqy@dt is ﬂev?zﬂhha{v&iv&ode AHo&idueadn sdvan ﬁ%dt @llent 42 was
step 430, at which point a further determnation

sucqgsilly.abla t9 S tie peter therfipstand thigd ssepnde 0§ the den sgond period, and

betwaleft Phespéth afd Rigth RESHRICHSIthe t@h‘ @&ohch Perﬁﬁnbufﬂ?@’ the PerAdinif %Fhes client
415. |f the delivery conple ails, then the nethod

42 vgpaeRle o seed date fp Deadstatinn 4o eThe@ of pkillin the agesbapld appregjate that the

ults BRAWEA EHurd Shde WsBnplHRWRY Shple mm?&égmggt $n expl th
reSslSJccessfulngmthen Snelghod 40djaodld advance fr%ﬁ?s explaining the

presgriembadimenty Lynsprtieq thevipaits fiom: prsterming st dRA wealgh ot lﬂeely include
suctf M trdnQBiemd arldt wsil@ st ad Shownsl @fe%ep%at)h%r inki Fﬂ;lfover time.

variations to steB 400 are possible. For 10 exanp
By theetame okeh dhe resutts genssated b stepe 640 s3n. amceﬁaek@tpéemqamwns be

confdefedSAtktiRMionl Jf Bk qditF 2ihd?ehan @R precRB a&EmAatdn.
determ nation of the quality of Iink 42. By the same

determination of the failure at step 430

t oken,
100330 b MBoBANCEeRARERCH i 4200 FEP 25t Yhich pejgLmansmission
of tit ARl Ackbedis rdtBEPIGccdI@/at Rth kSnRRhatldd J@edlb Fpearav st@p 420. This is
|

permanent failure. [0026 Referrlng now to ure 8, a
reprs%%m Figyre geand \Etﬁurenb g fdgue & qbjpchEl0g ém@erewrt% the gesults of its

deteﬁﬂ@att&rfrmoglm% oBfect e, lvﬁvtﬁ@bhtﬁwa9 %epkeadit&ﬁby%dw double-headed
generally at 230. S stem 230 contai ns many siml

arroy dpgieatasit 4 18- oIntﬁ*t@g‘é FQBiRTH! 12 sRpsmareitying th tigasmpif @e |f=akd packets
via RYEPRACRES dinb t§¥1§$velmoaz%Qqutah@tof k& tthe re?@m% 5@&1@ rtl‘iﬂﬁﬁsswn is
character as a sinmlar conponent in system
represgnted e theisipublprhieaded arrow indicated at 122. The retrymg employed at step 425 can
be based on any criteria that makes use of the information gathered at step 420 in order to
develop a retry strategy. In the simplest case, the retrying would be based on the assumption that
each ten second period has the same “can send” and “cannot send” characteristics. Thus, based
on this criteria, at step 425 the retrying of the transmission would be performed only between the
first and third seconds of the subsequent ten-second period and/or between the sixth and ninth

second of the
-7 -
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suffix "a", are substantially the sane as their

equi val ent conponent in system 30, allow ng for
necessary nodifications for the overall functionality
of system 230 and subject to additional 20 conments
about those conmponents. However, conponents in system
230 that bear the same reference character as a

subsgaypntden sespRsoprated. ilhisdg againbaeemphasized dheg aesdcrieristhehemploys, at
leafd i parX infermatiéd %‘athe?&f@i“ﬁ@tmeq{oﬁm@@ SbedRbidyBys 9reater

di scussi on of those conponents I's providéd as needed..
027] cific 230 includes a client
1003800 % g oc B e g V&Pclveﬁ 1§ Hep Lt Whish Pl furtger determination is
madﬁme@tvhéthat detilérg RF ﬂﬁ%ﬁckemfail@e$tép0430$s fvdi%hbd)ﬁ%udhyche same way
4%? bﬁﬁrefore abl e tg{fg 2%?v0|ce calls. Syste
o ey REFLYFES Camplgiehetagy dhe BiBREE A Stop 435 and the
delifveryGk Beémddeﬂoﬁﬁ:h@ %‘mﬁﬁ&ﬂ&ﬁlure 2R webar] ifithe @Qﬁ'@f}b{fvﬁs §lfécessful then
ﬁ-$3§¢ |ce cal% % m 230 al so_ i ncl udes a
meth proykdjadvange; frqqm jstep 3 elmlf i pigp él%merfa%th%‘*% would begin
anetvhe I'nternet with a voice switch. The Internet portion
of VAP network 254 carries the VOP calls, while the

ice s C ortio rk 254 conv
mD?ﬁose g O{ﬂg e Safireo ntlhgt aamwrheﬁg arigions 0 {5 @gﬂel?@“‘ble For
exannple] s';tz;fadl Oandl4d s darebe Aimdinatddatsall faakashht a2égenk By client 34 can be sent
erapl.e-to ct \V Ol ver networ 54 vyi
bas SO Ao Ob ogpealig of ok B By B e Sekineiie Sripaninaton of the
fallﬂremp@teﬁ pe]] c(abaﬁq)esfbﬁﬁedomeﬂ(i%@i‘dér gftan@Yof HéhR)428rd 425, before
d bl e t$ carry voice Qﬁﬂls in a packetized formt
ee‘B Gt deliyery spgrmangntfaitieet 262. In the. 5 present
enbodi nent, node 38a is based on a cellular tel ephone
[0028}st em Befetringsndvhe Hgoleas, aSgySﬁeﬂlnfof deliveihg Ipeckets in accordance with

anoﬁ@rnyr}ljbm Caﬁ'b‘éﬁﬁ} (mvenl}{‘orz is mﬂc%b dd ge&ﬁraﬁm ?1{ ?%)' gé'ly!&%:le‘géjg) contains many
sumle(r cﬂhlp’&ie)lts to rthd§e é@}mdnn ypysiinv 38. impdrtiduldrpécenpdaeds th system 230 that
ke, sp ecificall t Qrijon .
beaf e 340 Plen’ Sepels i e, Qfostsh T o s B lied by the
sufftxiat’, ars sutsantiallydthe yamne b thklr 4qdvdlent campordlt d\Vsgsterd 30, allowing for
o0 Rl B, SR S T2 TR it bions
comB;entstboStathaset @hﬁpﬁnerﬁy SHGWE\%BQ:oaip‘éﬂeritmm ystem E,Oslﬁ@t%bdr the same
238, that udes its own hase station 246 o
refefS R pess 6 & B APTBRIST P YRER 0, DG eI thg preix <27, ae
someWhdl dffersht britl thikeireféddistadsionl of tdsdespigdonstts B pRviddd\WeHted.
in contrast to node 38a, second node 238 is based on

A RS RO TS RN -
as cli@it@e, ealept thet Nl&ﬁl’123‘4 irﬁlﬂlﬁesZ&ﬁceaﬂﬂcthﬁhﬁl(ik?;%d 36 thetdi@t ab to carry
voice cal[s %gstgr\rll%go afso nc uégrigs 2|1 301geac§vrelr %Qerr?e:% protocol (“VOIP”) telephony handset
262 that is operable to conduct voice calls. System 230 also includes a VOIP network 254,
which is essentially a combination of the Internet with a voice switch. The Internet portion of
VOIP network 254 carries the VOIP calls, while the voice switch portion of VOIP network 254

converts those VOIP
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VO P packets over an |IP data channel that is comonly

enpl oyed in existing short range networks such as

802.11 or bluetooth. [0030] Thus, in addition to being

abl e to conduct voice tel ephone calls, client 234 is

al so includes appropriate hardware, software and

network interfaces to allowclient 234 to 20

conmuni cate over |links 42a and 242. Further, client .

234 is operable deternmine the quality of link 42a and
Jailmﬁtozdfgoxcp s@ﬁzﬁi &at £ weltdizdd B\Ehaiiet Ded. | THas Adadset 2624i8 operable.to
I's nost suitable (or otherwise. desirable) for

conducl yaiep @H%\feeeetw#lm vighadkhaw 462-234 t o handset 262.

Cient 234 includes a link manager. 270 executing

(b eon t RadordisglRRededBaand s q@aipbients (bd3e station 46a and gateway 50a) are

above-nenti oned determ nati il
PrRbiai T VAo A0 s PPt Rtk et 228 fpd Bt 262 e
p?égeﬁthmboaihﬁﬁtumesa is Based o u kellulldr aamphai%yam suchias tHeiGiébal System

oMb FemguieionlC BV e oS Byt e T R QRPER" or Time

meitsiah |Mulﬁ;516| Alctess mliDMACl),I @ IFrdqency axmmkmttmmmesss(t‘mMA") or the

i nk 42a and t net wo
n%@ﬁgﬁlérn%te 8%8“ gL Ay, valce 5 Eb cen cExenrt gég Lr?cf:ﬁ)andset 262 that is
cama@ iverelivk, 42a€6t watikd predtacmalentivmat Ivmcd. elﬁhandrasl comgwnlyamployed in

al so e tens lL.nterconnect ("OSI™)
ef‘@?"&&%@egﬁ%%w&é% |]§cl ude -9 the sane

~ layers as stack 100. Accordubgly, stack 100a and sta

[0@9ha andBy thesaresiohen, pstamy a3 0aalsoppgiades a|seq°a§/a9deﬂ§§athéfﬁadudes its

obR0RRe s 611354% bdan tév@a&eﬁoloéﬁe@{}dﬁwg@ﬁlm ds PEBIE Ko connect with
|a er 1 a and 103aa a transport a3/%1043 an

nsmde254a'1%é§§kbwl Py Bowerssn PRl a’psF@@éﬁ‘Pg'f #3fjs based on.
|sﬁ¥r@ Fansé‘-%@leﬁ Hotdddp aacradsan laﬁ?mde@aﬂﬂ OMok'@sf:ﬁéxﬁwl}athe portion of

aa respectlvely al so.s
%H%i@"e?a bbeeen chgt 8%‘.1@?%?@“8?‘ %% aﬂﬁa oY et ‘Hﬁa? i carried as a
VTP §fakiets JJeQQn&deaialaﬁannéﬂlhﬁC% cﬂaﬂ:&ﬁnlySerﬁp]eyedbheexisung short range
determne the qualit i nks 42a and 242a and -
neegEks sudhypg 807 h]f‘d% qyg’h to object 112a. Object 112a is
operable to utilize an appropriate (or otherw se
[@tBQ] red) Tws imhdditionits bdiggabinth @adust Feice telephane|cpllse eenh @34 is also

ac t [ d t

IIR:?U%FS aypr()Pm?éh gl-sggﬁape %ﬁ%@r a% éﬁgioﬂk xhtg)faggstg al@cﬂv dint 234 to

I K term ned
cmbmemtatd_ 00 link0432008 421 Futhateslienb2els pperple alpfﬁmme the quality-of -

11}493%‘3#:% l@ﬁ B%s Inso:fgé‘r V\i %] Ae3Mch fif @faecﬁ‘ 982 Y¥ thébst QlQWbQQor otherwise

shows a net hod of packet
delirbly)efoy cmw\ahmhe ¢all fromicHent 234 trohandsgt 262.aClieny P34 ingludes a link

: t 0 ned determination
nﬁﬁ.?q%f %‘}d)cg(gélﬁi ngghér%a n'th& 1?515’41’?6"@{0' &?foﬂﬁ tHeNbo bR inBRsbned Ueterminati

met hod 50 operated by client
aRBi ulidiznthe oyost wuitatdo link ARaen242, basqd ancthatglelsamigaen S discussion

aéé%%heﬁ{ iﬁ%d &?s“luk%ﬁ&ﬁi‘gh will prov1ded below.

[0031] Referring now to Figure 9, links 42a and 242 are shown in greater detail, and in

particular the network protocol stack 100a employed by link 42a and the network protocol stack

10022 employed by link 242. In a present embodiment, network protocol stacks 100a and 100a

are also based on the Open Systems Interconnect (“OSI”) reference model, and thus each include

-9:
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30a and/or nethod 500 can be varied, and need not work
exactly as discussed herein in 15 conjunction with
each other, and that such variations are within the
scope of the teachings herein. [0034] Before

di scussing nethod 500, it wll be assuned that |ink 42
has been selected in order to carry a VOP phone cal

thes@mpeaierscasi stk 1994Acntlingn diagk 190oand stagk | AYpe and dhps each include a

phsAINHYEC 8¢ 12008 Fl0ad, N Gath Mk ilBler SOBL hdl 10984 VENGROAY1aP& 1032 and
voi ce packets between client 234 to handset 262 via

103aank trasportiper il fifa fnd 1Qpayapsepsion layerelldsnmad) 103parp grasentation layer

108aland 306hatalill &n bfplichtIn 1DRF DBYAN@T 0 Rl HépLdiigeig0 VOI Ce
packets is indicated at 280. This initial state is

o represented in Figure .as object, 2a is )
0BRDon CHEDT QespoiER® BRBRET 270 Fapor Asty inghding wp sqffvare objects
11(]31a2a1d Hl2angObjeit A8 0 achrRtabRatohdubefmind 3he g[uﬂf%%}“ liﬂ&tﬁn&ﬂwﬂa and

irst at step 51Q, ets, are, garrie ong .pat hwa .
repgi R OB 1 OHSeh A oS DheEbi23s oRgte ¢ RuliE, M atpropriste (or
otheRdse(iésikdd) gn@cﬁzf 51a1_k§ h%:e_sélnd|2i42d]<-fo'k &edi@ﬁﬁi‘ﬁbb. ' ﬂ'}ﬁdliets_.r dil.!e.Sl‘dllﬁ packets and the
. represented . i.n Fj.gure s obj ect .i s.shown
k) Bie oR 1S Al of gse Ik 125 e 265 s Qplerniper B RbieeL 4105

manner as previously described in relation to step 420
[0038] net hdd o4 .to Helpsexpledt yaricus ragjpacsefndystemal (an geference will now be

mafl kiR 0 i piu D pbgh o et e 38 ERR O et gty

50 21h. orlidr tb lassise xathelekplamatioh @it M&hod, it wisl ehewinddhBit method 500 is

over. the evi ous ten _.secand eriod, cljent 234 |in
opSHHEd i Renl L s viER DEn AP e Bl s b Spdaririof o isgd 534, system
308 a6t/6thinethod S00NEhS B varicl) and hRed @Bt SRHOBLhcHEdsOdlscussed herein in

bet ween, t he sixth d nipth,second. of, the ten second. .
coueHgRywitheach qer.ian thagshgh NRTRGIORY e ¥ithin thesropoefthgyisachings herein.

unable to send data to base station 46a over |ink 42a.
[00BA036] MNefdre discissinp ntediihd 300e itowidll betagsuniedahatdink@d hlas bden selected

. IS determn his is resent.ed | Ei gur.e as

in §ReE8d S ot whie Sl POORET R 19 ol PS5 2. B thus such

comdA@ddicationcat this it sagenivvereacaetying Voica paghee\bicortzh ¥lient 234 to handset
escr. i.n.relatjan to ste 0 of, nmethod. _400. This .

2648 ik $E Thip G Al aP srbrat ATy L AR i ey f camying

voibd patkes min?ea&eges(s This exidaipdtate Gf alidﬂﬁpfe@éhlwdt ia Fguré N2, as object
uer erformed at step 520. t he, nple in. Figure

184S Sl G e v e st Go€ B gt packet pathway

28period, client 234 link 42a was avail abl e for sending

data between zero and si x seconds of the ten second
ri od, and betwee he .seven and ten ,seconds, of e ;
10038, o0 SRAmpRE B A slrp, 1D TaeReS By B AL o380 %s shown in
Figtdes €Nind?34 N&S atliepd 20, the qestitgotkafint lifk ibdsernsihed. i This id 4dpresented
i nk, 242, Next .

. Jver q%§7%n , at step 540, .

in KR i AbieehT 108 Aalen 4orine ypE 28 oF L 4F feeh g pame manner
as fetib@ly described in relation to step 420 of method 400. This query is represented along
pathway 114a in Figure 13. Figure 14 represents an example of the results of the query
performed at step 520. In the example in Figure 15, it is shown that over the previous ten second

period, client 234 link 42a was available for sending data between the first and third seconds of

-10 -
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quality. If the first link is of higher quality than

the second link then the nethod advances to'step 550,

and the first link is selected for ongoing.carrying of
packets over that first link. If, however, the second
link-is of higher quality than the first link then the

nmet hod advances to step 560 and 15 the second link i's

sel ected for the ongoing carrying of packets over. that
second |ink.. Method 500 returns to step 510 from both

thd fef §ec§§cpp&ﬁg a’é@ QetwRbn Witk RNk tddendBTihO®n bRehd Feriod. During

anew with traffic being carried over the selected
the Teraining O, client 2R wpy widbls to seadidast 1o base stabinp AP3 shiindy42a.
the quality of link 42a in relation to the quality of

[b038K 242 Nexd athfepBB0ahdyualiytPadcogd Frikgs d@ermiideda r'mhslﬁrcpresented in -
It can be se nk 24 0.t his..exa

 Figure Py rerticad ey St aorine rshTtpes B ik RRE SRR ifpeigpe manmer

¥R fevidtvsly ldadetivedfia rrelancglrte atepra2pef imethod#00.i This qneeyr 1strb|ﬁfesented along

pre .Sec er od . than link 42a
FRHBPEA LT BITETE] 5aB e ST aeb St QDA feays f e query
pedeaied al dtépk520ak the éblahfplleeh Figheerl 6 inés shows that ovek thapcbvions ten second

' p[:x@%g gl]lenk?ﬂslpggaajgbsaaq'v T ! sroeﬁt?n SE be Q?Eﬁ%ré)ia%ne glxssgz?onds of the ten

s%ﬂd @&ﬁbd’,’)ﬁﬁh bawednhthe sez)ealmdl e:naieebndﬁﬁf theter seand deriad. Durmg the

R R e e e e

' and 530, so that ob¢ect 112a at st;g 540 can deterni ne
)

(0033} t he Nexbabsiep Stihle {aterminatiomis magp)asite whichypfdhe lipks is of better
qgéj@ ' ]&'Mletg?? ik l}%f fﬂgﬁé’t ublit) bhah 'the%ecolnli Rkk dréRihe ohdtibd vantes to step

t1on shows voi ce packet pathway 2
55 and th At b@k ¥ |S@6Ft?5\/féf ongaipe anga%fcaacwwer Xlitlflgffdfiby however,

tRE&ml 1ihil ZPof hh@x@xt &attyaharOve First ﬂﬂe’fheﬂ- Qﬂ:&netﬁdcﬂiﬂ%&cﬁ&o step 560 and -
al so refl ects this_change,

t
tgisgeon Bk 2 385C1qAJorIb} OPPHES o mB el RHGREs SiE6 Dt eHEAd i Method 500

r?&ﬁ#@ st?ﬂkbaﬂ‘ﬁnﬁ Bo@fsteﬁﬁﬂﬁo @ 359} Rwebick Béintt the SntHodlbegins anew with
om no

38a tg. qguﬂﬁ wi Il involve a nunber of
traffis deiap sarmiegoy e the pe ps can be effected 5 by any
desi red neans. For exanple, assune that node 38a and
[0008e 238 Imtte posstrt eRymplei accokipstiso@ariftheyquality afilinkr4de gcsfation to the

ol ok 47y A P31 1 O o 0.

iy nmnpteexsfof higher iqisality than ile 425 Gisnbechusellink 242 tvag axailelde for a greater

clvg} Ih' %Hvy us té}lf &Eéﬂdnﬁﬁgé %anziéﬁ 4tZQf‘tan<§ '&ﬁréf&e at step 540 it | -

penc?é ess e| ng used to conmuni cate wt deVI ce
walld be ctetmnmhhthgteth# seaend fiak Mas ealthies shanghe Eirst é\ﬂﬂ‘ 329540 method 500

w%{“lﬁtad\;aﬁc@%&;é%gygl fggggo 38a to the | P address for

ent assi gned by node 238.
[0039] At step 560, the second link is selected. Steps 540 and 560 for this example are
represented in Figure 17, wherein object 110a is shown communicating the results of the
determinations made at steps 520 and 530, so that object 112a at step 540 can determine that the
second link (i.e. link 242) is of greater quality than the first link (i.e. _lmk 42a). Figure 17
additionally shows that voice packet pathway 280 is now being carried over layer 104aa of link

-11-
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[0041] It is to be reenphasi zed that the specific
determ nation/estimation of quality described above
inrelation to steps 520-540, and Figures 14 and 16 is
nerely a sinplified exanple for the purposes of
assisting in the explanation. O particular note,
prior ten second quality sanple is too short to
provi de a neani ngful conparison, but serves to provide
a 15 sinplified concept. In practice, those of skill
24D by loBjedy 1120HYstdad ok 6VEE MyeRI0Aa.Y Righret1B alb refRSisitisiel citinge, as pathway
%ﬁ itable crite g can be used to conpare the two |inks

B°‘ﬁ|trf‘Y%Y’éW{§ Bect one of those links in order to
carry packets. O her criteria could also include bit
[0G#0ks, orlt ésvtetbe uhderstaaid dhat the acttudtmetcbamdse)f casing pathivay 280 to switch

e es
R8O o5 ke 20w RERSETRNE, F EE ahh Ep ST e effected
baddy desgedineaguF mmmnplémtunshhnquﬁ 88 st modte 388 are bothDymamic Host
, r

SR R protgB (ACR S Sodh MBUP gl D) olh e TRATb device 234,
tlllanak part Ffiths u@hmtlonpfeanhWaﬁrﬁ tiak tchthe s¢ched linds then device 234 will initially
iffChblofet 265 fiaf B 1P SRR BLink e 10Ut WER dovipe 234 about 10
change fam thesIPadirsssAnt ¢light| 234 @q&alassxgnhehy ndde 384 toj thexfPeaddress for client -
29£GkLSE £4byMYaehsg. | i Nk to choose nmay be based, at

east ?%lggartmon tghe fi nanci al cost with using each

ink 42a _ or 242. icular, ip the short term,i
[(?Oéllat | edbtS 1oPS F‘ES’E’PE ‘ZP Ahat ithe Spegiic @Fe’@ﬁlﬁ?%"ﬁﬂmamn of quality

dssotied above @l kelftioRrto 3fep8320-340 whd Blg@s 14AMNdVIGUIsCndt€ly a simplified

' che?‘{/)f or even ree i.nrelation t o he.cost of
€ Oﬁ eap%qssseo a‘iflf \}glj.be (3 kﬂ lC():l Paﬁeapnor ten second .
_ qﬁzﬁbeﬁbﬁme i edoretidet tof BM]Z} d\/\!ﬁehxﬁngﬁﬂl yoxﬁppﬁﬁ‘dnt ibat serves to provide a.

at i ons, of es an co onents
SRR BUER P FEHUCG I RPN R 4 7 SemsRRRa ey of desiredor
suitalls eriwfia sdai el usgdhtotdompare tthet tlwathnklemdr\emnadbselbcs ogé of these links in
isclo t )paen d/or al t er.nat
org%rst a.ra? Paé:nézt? o@&?:n%nggn%fcceé\a ki es téud ritﬁs, or %F% rt]heenrteia}‘& cost to the
sdbscn'ben ¢wm®¢heat523ilet9|ac®dsmg:o givex bnip| Anothdr spévifid chiteriaseould include -

JIRE AR M SO RS BESACVOLE, or
gattﬂms.ssl}asmevmr @@)an@@nmbethnemrmoe@f ths servick ovgrtone af the links. Thus the

patt}[v@ag tflét £ tl}eDM‘.EJ Iof o \gﬁvfx&h@egxréde}eﬁmﬁﬂ% QS‘JIM\?E l%n‘en Ff)%-ghl)y Thus,

one C hr ou

whqg(p}hg plpplgy of blgtrhngsa{l?@\mq 242 %b%mtxg]@( equal, Hen gheydtimate decision of
wmukrm t%%h&ﬁe mag be bie, a[ 04 3] paﬁuss hae rﬁﬂmcel cdst with qahgl e28 link 42a

under st ood met hoads 400 ‘and can be conbi ned
or 242 ¢ ﬁapartlwéarpl@rthmmaﬁe@ ibfis afleagt M@deadwth@wéc QeRé of prsTying a voice

caﬂ%ﬁpmg erelgﬁ%tmq WAt b Cheapil( oP@@ﬁefswe% F]xﬁfe@ation to the cost of

transmtte ient 234 1 n accordance
caafemeﬁwwneealkﬂyat 3 gopvetiona) gelfulaskelepbppaneteery. t o

[0042] Whlle only specific combinations of the various features and components have
been discussed herein, it will be apparent to those of skill in the art that desired subsets of the

disclosed features and components and/or alternative combinations of these features and
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carry packets at step 510. 10 [0044) Furthernore,
system 30a can al so be nodified to work with other
types of services other than voice, and can relate to
any type of service that can be carried over |ink 42a
and |link 242 on behalf of client 234. O her types of
services can include, for exanple, web- browsing, -
emai | , paging, voice-nessaging, etc. [0045]
Furt herm)re system 30 can i ncl ude additional nodes,
in ad n 2 b B8 dnddiatbod that while
C°é?ﬂ°8?ﬂs ‘%’4 &n‘fi ﬁdgg%ﬁ?%g?og‘?}%é‘?‘éau n?gbp ?lg{i:g}é
S)Gﬁmﬁﬂalrdaketwa ‘t/ﬁIPt tatsplone selbiatthiapdsal 264 oy should) ‘%F ‘tn|4F‘§‘°°d that system
xﬁ%ﬁ&‘o&k PSTN™) type
g%)%no{ﬁ?teg % S(?antﬁ @@raﬁﬁ glbfhb %téh@d htfelpﬂo (‘ ) typ

e nost eS|rabIe qual tcy 150 b
of mrepbctneecradl #@dughrtbenuse pf ammrtagﬁ BITN, BRI e Yﬁ“ﬁlkéo an also be

, 11%00461)&% e?erm)re whil e the enbodi nents di scussed

“?sé"lsn re e to wireless links 42, 42a and 242, the
t eachi ng

S herein can be applied
[0Ré3]l . ngthe@;@m ghould; bﬁwngggoodégatl%hogg 4{131(5 wlﬁssgg can ekcombmed
mv\tﬁ t:tﬁe ﬁerfﬂhﬁ%‘ée ¥ehe S)It@ dah m\fdlqﬁlé&ﬂ perfErmaﬁEb &Rt thathae400, so that packets
econe ac ile lin
e weasmi e Shen b asasuory s o ereite pll A b ueed o
£§ﬁkM&&gugép5nﬁckets fromthe wireless link 42a to the
now avai |l abl e Et hernet cable. [0047] As an additi ona

| [Ogg‘ﬁenp gﬁhlgqllggééz gs?egn é %1?'1159 eoeb@EEﬁﬁp@§@ v vylhxegther types of

nks based on 802 :
sdpatds okuenmn baise dnd narGRRE) to ahyitypaiebseavieehbatecan bp carried gver link 42a
A48 5 eNbe aflRiedicad frRtudY Efor example, web-
a’lzﬁlolﬁ’é‘la%g "éeﬁglggrﬁléénfg:%{:‘hlgnmgegsﬁeret; n incl cude an
brewsihg@triailypaging) wyeermeseagingi e of - the | ayer 102,
determ nations can be nade as to the configurations.

o@fts t hos e pliayeshre, s?aémtsb Raefnelge alditionalinodesamsddisime totrodes 38a and
reachab| lity rent seryi

Cc (0]
23,8,;] proyadedpthal fh'é\tl\a:;ftoﬁﬁ]@ S apé)rctpg‘ag }nﬁ rggrc_]esa{or 6%?1[%[{%%%? with those
additicRfdrodds. hﬂt}ﬁmhmmynmmmoo céBbeambdifiedtodwipl selpeq the link o the best

ongyheryige et dasnanie ey oG 201 B AP MR OO

voi ce. Thus both |inks can be eval uated using the
[oos6iC hi ngsﬁ‘urulimnmenwhldn e embodiments Hiscuseesthegsin Fsfaigio)iggless links 42,
4%8 &gﬁ,edﬁr BBl ds mBKid Qb v g%{)ﬁl}’édrig w@reé{% £akdn. - EQQ4Rhple, link 422

I'n provi vari ous advantages over o
mtay]ae pmu@d hak,twhlléolrwmda‘mml@ link52435 j-@ ran ftperpst Ggble, may become active
Yy & fREBR0s 00 thil f1RD® @ﬁfsitxloﬁlﬂlheatfarmng of -

ﬁl ﬁ {lﬂnis ufu;e %%he aé%ﬁ Wi thin asyGPRS or CDMVA
pamw\&om)the wmlese tink 42arto gheinow avaitable Etharpeticable-nc ude
selection of links between the sane or different

[Obﬁghn‘)l OQise AditnaloSapey) licicR32 cand 422 2cah He. botln besadeon the same

-technology (e.g. both links based on 802.11 or, both links based on GPRS), but where those links

242 and 42a each lie in different administrative domains. Since the teachings herein include an

evaluanon of layers outside of the layer 102, determinations can be made as to the configurations

‘of those layers, and therefore allow for assessments of reachability of different services. For

example, in the 802.11 enviro'nmelnt, a cafe in an airport having an 802.11 hotspot may only
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of an advantage is that the selection process of that

l'ink can be done serially, evaluating one |ink and

then the next, to determne which [ink is nost

appropriate (or otherw se desirable or even 10

possi bl.e) for a particular service (e.g. is it even

possible.to VOP over that |ink.) However, when such

‘determ nation is performed sinultaneously, it is

possi ble to use the teachings herein to nmaintain

aflew \b'rmimgt(ivdatTQPqu:nﬁ 80 whidera Hifernt§02(1l1i Hoespetaifieesd bytthe hetual airport
all \Iavng{ u%g\?/rg: &a i %ﬁcepﬁﬁl l% gx lénrl)(émé: hggtera]thlpaltesd using the teachings

haxdmam tleteraunesthobest oratHervisamost d¢sirame bk foncantyhxg a VOIP call.

i ndependent nature of 802.11 nodes, which normally do

(k) def i nenRahand nefeln ﬁgwéé*f'afn'o{ﬂ fd'\"é!{ti/geg- Bver L}irﬁ)tr QR_C For example,

to Taintain a vol ce cal you, not eval Uuate

prigyoart linkselestion is typically @Frform@f Méthin mvmﬂrv%@éecmolpgb@ g a handoff
wfi‘tﬂﬂasf 6PRS top@mfne%fﬂ)l bult Qeﬁaﬂ?erﬁEJdlméanoﬁ%m Hfude selection of links

above-descri bed enbodinents of the invention are

betyreerthe samecpr difTessnh tephnologies (rig- Setveem GPRA gnd $@2.11). An other example

.omldddf/é:ﬁa%te '1§3l'ﬁ§t tﬁ@éélegﬁ’oﬁrf)&%t &4nd: gk Eéncbe do¥e Je?igﬁ)‘? eOIluatm§ one link

skill in the art, wthout departing fromthe 'scope. o

andiben g OR¥t tordefgaming Whichdlink is atpsappEopYiate for afeereios dagrable or even

pSRBRN R d pEE A Qervice tég id-O¥en Pbs2fble LD RBvér thdh IiRY Nfvever, when
of delivering packets, over a link (42, 58, 6g%bbetmeen

dEiCERIPRISR 1€ PERSATER sipuitaneony i I%B%Fé‘bk%‘?)“se fepdiingg herein to
mhiﬂ&nﬁie&ﬂ&s Qhat réquité S6W uatteneg (m&e VoRRp vhieR deimﬂf&tot&%e be possible .
69) 104) of a

said Link (42, 5 .
wﬁ.ﬁod:f glés_oqoogisrggg e‘('aibaérf ‘e 16%%1&8?,1?}'8@]%&’ 38epUs.ov eaknown limitation in
thE Qﬂeﬁﬁm natatebf B0OANSHAdes, Imﬁph&{oﬁﬁallyrtiol do_t ﬂéﬁrﬁ a hand off o_f sufficiently
IOB')} Qr?cm 194, ﬂg qﬁla‘lflgi ca‘jjle you C;ng vc e:tg# di?]k%fsx%éﬁanlehunsll(y Other
advmmgeewtll lys a@vaeﬂtatmlseomermmmond I ayer (102) of the

protocol stack (100), said second | ayer being a

. [Ogig]f er enqyd ﬁ%% ddsBrivial eq'lbgﬁlmeﬂﬁ(yf tt?et ﬁ@éﬁn&b% &eﬁdédﬁs be examples

(104) for transmtting packets, and
an Sl grinss o amoniicipmd prte s oA e by hata of sy tas sp without

depﬁﬁﬁgifr&ﬂ th2abspe b iR ikVeRtsh it i ¥fined 306y b e AiSNhideh 4 hereto.
sai | east one packet. according to Said retry

strategy; wherein said step of determ ning the quallty

of said link (42, 58, 66) is perforned at said

el ectroni c device (34). -
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15 2. The nmethod of claim1l, wherein it includes the
steps of: resum ng said method at said transmtting
step using said retry strategy if said re-
transmtting step succeeds; and, termnating said
method if said re-transmtting step fails. 20 3. The
method of claim! or claim2, wherein said second

Cltl%XﬁfS (102) is lower in said protocol stack (100)
an said first layer (104); 4. The nethod

Lpr ecddnethodcdfaeliveringpasksls Qv 8 liplaldiketds 6%8““??'3%&“2%}/?““ device
(ﬁﬂgﬁcﬂ)ﬁodg t)@&rf?;grlsm%%e(s-{@?))f packets. 5. The method of

i ik tr%gs;;ttmaat TEonErHor W S 53«/9‘?@@%#% g 108 ofa

h &d liav-anRd sai d I link (42
P e ot Ral o Servi ce ( GPRS)
Wi relrmsﬂ%é@'ﬁéﬂanmﬁ'&gﬁ?%%ﬂf%‘%f"ﬂﬁm‘tg? ﬁgsard 7. The

et hogeRfinARY quflﬁﬁ@ﬂjs'aiagmﬁ bﬁbmnlmgﬁlﬁlhty afabdice (QoS) mformatlon

transmtting step fails ﬁ ? 64 %

nhgron ek sURbleveh b ek Aok WLRARITBRES SPPoTIV Dt Al aver

b@fﬁé)l dlféﬁant l:h)r?erl-nlx-ga\{cperoaﬂ sta8k thdhefirelay di 0d§ foa[rynsoﬁttmg packets, and
6, erelr;saldtransmtt PJ? S

when P R gy RIoe BT BREFR R (LepSRaDn g aualo:

224 |an or rsmgl o[|1_hr equest transmtted within said TCP

packe e t hod of . an recedi

wher apfaRsuttiag pajg gt@eaats‘)éla PcFt %%409'{}%?())?&‘@?&% 3%acket s

i ncl ugRfeiRsaunitgRof@veimihily SR qualiteof sAld.linK k¥, 6 tohpi performed at

any of clains to 8, wherein the service used for

sadielogEonic ¢vice &) packets includes a traditional PSTN
type of tel ephone call, through the use of appropriate

PSTN 10 gat
Zl ai rﬂheﬂfg}‘)@em‘é'&? 4 “d@feé'}'ﬁi"ﬁlté'ge 3'%%%"?9% gr :Cedl "9

t r ansi@iueBhgdaid method at said transmitting step using said retry strategy if said re-

LLOYD WISE

transmitting step succeeds; and,

terminating said method if said re-transmitting step fails.

3. The method of claim 1 or claim 2, wherein said second layer (102) is lower in said

protocol stack (100) than said first layer (104);

4. The method of any preceding claim wherein said packets are Transport Control Protocol
(TCP) packets.

5. The method of any preceding claim, wherein said link is a wireless link (42).

6. The method of claim 5, wherein said packets are transmitted over said wireless link (42)

employing the General Packet Radio Service (GPRS) wireless packet data transmission

standard.

7. The method of any preceding claim, wherein said transmitting step fails when said

device (34) fails to receive a “not acknowledge” signal from said node (62).
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profile. 15 12. The nmethod of claim 11, wherein said
transm ssion profile is a record of successful LLOYD wisE
transm ssions fromsaid device (34) to said node (62)
or of signal strengths for a previous tinme period.

13. The method of claim 12, wherein said previous tine
pFr!od is 10 seconds. 20 14. The nethod of any of
cl ai £0.13, I 0 <Sai O 1 et i i
S ompr g gl B gy Y 6> Pheth Shd HorShlherffus hensad
dTries (38) dvosin@frecaivy a prspaeeliorng infbratipn KRessEFagsintited within said TCP
lFagpr!ses del ivering packets over at 25 |east one of
WS 1 i nks i nterconnecting the el ectronic device (34)
and the node (62), including the steps of:

9(.:“:“t el meﬂ'%g%f gﬁ'adrécreél’ingélaiﬁ{, whekinsRd @rvidenk&d By delivery of said
exam ni ng ~Information inherently available over
ratistsgedolesla Vaige v 10 Vi sai d protocol stack (100),
?QIE seggng IaYer being enployed by all of said

I nks; eveloping a retry strategy for each of
110} més sTgHemetw@f Py af] rcgﬁwi 8 }X{be%‘ai“& S%%ER uted fOFHEEéeG—‘/ §ﬁsa%

Aleth iH8LRE THAGHoRVBS TN [yBS of tSIRpHRAE LMY thesigh Bfe uS@bftippriopdide PSTN
l%as_ed on wﬁ?%ﬁ(ﬁ saidb?etry gtrategigggresults Fg g&k
gzsiayed successful transm ssion; re-transmtting said
at | east one packet according to said retry strategy
of said selected 35 one of said |links; -16 LLOYD W SE. .
rles urThegneshaddf awst precgdiag claim avherelna|d determige ‘!‘@Etyd%Fa“S‘“'ss“’“
ﬁgﬁg.selepted one of said links using said retry
strategy if said re-transmtting step succeeds; and
termnating said nethod if said re-transmtting steps

{2l | shefnetfbd ARlafh F WheRirCsadeMh&@ssicibrofilofs attedord/ eff suctgssful
packets over a link (42, bet ween sai [

el L 28, 66 d device .
E@aissiprs feomesirbdey 59 1349 Brigidinofn§2) FhohNgn3! giFensths for a previous time
perigsm tting at |east one packet over said |ink (42
58, 66) via a first |ayer

13. The method of claim 12, wherein said previous time period is 10 seconds.

14. The method of any of claims 11 to 13, wherein said retry strategy comprises a mirror of

the transmission profile.

15. The method of any preceding claim, wherein it comprises delivering packets over at
least one of two links interconnecting the electronic device (34) and the node (62), including the
steps of:

determining a quality of all of said links by examining QoS information inherently
available over the second layer (102) of said protocol stack (100), said second layer being
employed by all of said links;

developing a retry strategy for each of said links for use in transmitting said packets
based on said determined qualities,

selecting one of said links based on which of said retry strategies results in a desired
successful transmission;

re-transmitting said at least one packet according to said retry strategy of said selected

one of said links;
-16 -
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(104) of a protocol stack (100) enployed by said |ink;
and neans for repeating said transmtting step until
said transmitting fails; 10 neans (110) for LLOYD WISE
determining a quality of said |link by exam ning
qual ity-of-service (QoS) information inherently
avai | abl e over a second | ayer (102) of the protocol

stack (19 s.’agi méahd a%%(p{I]QISJn stéﬂ%'v%aﬂ sEiedtE £ERIMF said links using
| ayer 1 n protocol stack an a first layer (104)

shidrretryt strategyrifisaifl r@trm@mgsstepén%fe?ﬁéawé (112) for

devel gpliNgn 2@ hkod Irsal ROYanbAlirkakdds FAignsNi tting step
baseofgrg{n sa dJ 15 8etérm neag] qugl%?stéés and nmeans for

re-transmtting said at | east one packet according to

I?a' d /{@éléc\fmﬁfcrd@@l@@(%tt) foVMEi &g pablRtsRaNSink 144) )58 fg8Y between said

etermning the quality of said link conprises part of
dexice| 34Yend; acnodg §2) cuppyis®gi d means (110) is arranged to

per f ot P 8l ARk atqgisﬁfnm RiKBChvENRIdIURI(42, $8,06) via aifigst layer
link at said device 5 17. Thée device of claim

(184) ofip erotsical ﬁt%CkKW@PiIH@%Yedﬁ%éﬂgh?'?G? for resumng the

tr ansrma%§r&Pepeitmlg@aah%ﬁsnu@h@ge;smmsarcetrzwsmnsﬁgfanggy i f
t he transm ssion of said one

succeepss (dAYfor dgterrining? q‘tag?yrﬂfﬁaé f RGP mt“frﬁrf’é‘ﬂll't% f §fvice

@osPREKRhtTon iAhehdhfly brilhblaBETa S&oNlapdr (KR 6f thé ploaslistacR 00),
one” packet fails, 18. The device of c

i m
sifeseeand layss beingacdifferentdyer in gy Eﬁotch‘ FasHERn 2 "%g‘ﬂy‘&‘]ﬂ"“) for
Hn%mpacﬂsa% (100) than sal d first Iayer (104); 30
. The device of any g)p&) er ei i id
pac keheangfld 2)I'f°éﬁ%"ﬁl5’Pt“g ééﬁfyrsgf‘te Bfaﬂ)cgté"’f“s'z“f@% step-Dags 3 8 Sai
ddfermitie@ qélgiv; akd of any of clains 16 to 19, wherei n sal d
link is a wireless lin

devi cBeWf foIr%iFrﬁ’?SW‘“%?al‘da‘i%é‘@ %P#%%ﬁ%‘iﬁ' m V}{&Fa*d pa ksgfl 85
over §Rdréin Wiermpdafsd 10) md@e(dﬁ)nmgemﬂwmymg setldlmlmmprlsﬂs part of said

ggggg}tﬁ)ga %?fi rg‘?arg\ﬁ/bljﬁhl arrangz:d to per%I eStﬁe €p gfe etermmlng the quality of

said link at said device (34).

17. The device of claim 16, wherein it includes:
means (70) for resuming the transmission of packets using said re-try strategy if the
transmission of said at least one packet succeeds; and,

means for terminating the transmission of packets if the re-transmission of said at least

one packet fails.

18. The device of claim 16 or 17, wherein said second layer (102) is lower in said protocol

stack (100) than said first layer (104);

19. The device of any of claims 16 to 18, wherein said packets are Transport Control

Protocol (TCP) packets.

20. The device of any of claims 16 to 19, wherein said link is a wireless link (42).
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5 22. The device of any of clains 16 to 21, wherein
said neans for transmtting at | east one packet is
arranged to identify a packet transm ssion failure LLOYDWISE

when said device (34) fails to receive a "not

acknow edge" signal fromsaid node (62). 23. The

device of any of clains 19 to 21, wherein said neans

{lqr . tfl’@%‘{%é 5 Bm3b, dr@AS tORhsmkQail PEKEE ol & sabl haeedink (42)
0 identity a packet transm ssion failure when said.

aeploying thadenerrd Backadradia Servisa(SPRS) wispless packelflatgransmission

kiiggmation request transmitted within said TCP

packet. 24. The device of any of clains 16 to 23,

wherein the device is arranged to deliver said

PACKet1R ddSicD8r Ay ¥PEIGiIg1s Q¥ & 21, Rh&€in\6hi@ teadsTForkPansrhiting at least one
devi ce of any o? '

clains 16 t0.23,. wherein.the. devi .
pasked iyampgsd 1Q iferfify p pasketgrnymissioiilire Whe i %V‘ce (34) falls to receive
1 #RelhdkhAMBhgePSEMI FsRsaidinoelegphone cal |, through the
use of appropriate PSTN gateways. 20 26. The device
of any of clains 16 to 25, wherein said neans (112)

%@r d?l}{eedegféia Bgelmfy Beclﬁ?{srlﬁ to lSI, Kaﬂkible@l)éaib ateank fgﬂtrztrblgittingl at least one
eterm ne ual ity of the link is.arrange 0. deyel.o

pisketd Fnsgo KEnaly aPRokRUFTRIRIAn BiF pheT sag devip £47 408 not

HeMi CEreRonse 18 bMnematidiaeQickt taadntlttéd widgmsssTOP pgukerf i | e

is a record of successful 25 transm ssions from said

device (34) to said node (62) or of signal strengths

HOr aTRY &VicedBarlyiofelainRel6it@ o, whreinfhedate iisceraogedad ddliver said

27, whereipn said H;evlous time period is 10 seconds.

pketyusing AV ofe; OB ITGENVARy of claims 26 to 28, wherein

said nmeans (112) for developing the retry strategy is

arranged to devel gp t he strat . 8 mrror of the.

27 ans R oot paima T e ot i fanfia st B sid
BiEkEto ust a tdURicRRIPSTIN 9paqitélqbonaabytbrofigh theledei of epiiregiate PSTN
packets over at |east one of two |inks

PHE¥PEonnecting the el ectronic device (34) and the
node (62), and 35 includes: -18 LLOYD WSE neans (1

f et er ni ni a [ . i '
D oA Bl Py A b
biRie gy ®aRA dn iryleternih@PJuabify of thie dinlo isatrangsH tedeacikp (heB3tegy as 2

sai d .second. | ayer
transmission pro ile.

27. The device of claim 26, wherein said transmission profile is a record of successful
transmissions from said device (34) to said node (62) or of signal strengths for a previous time

period.
28. The device of claim 27, wherein said previous time period is 10 seconds.

29. The device of any of claims 26 to 28, wherein said means (112) for developing the retry

strategy is arranged to develop the strategy as a mirror of the transmission profile.

30. The device of any of claims 16 to 29, wherein it comprises means for delivering packets
over at least one of two links interconnecting the electronic device (34) and the node (62), and

includes:
- 18-
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bei ng enpl oyed by all of said links; nmeans (112) for

devel oping a retry strategy for each of said links for

use in transmitting 5 said packets based on said LLOYD wisE
determ ned qualities, nmeans for selecting one of said

i nks based on which of said retry strategies results

in a desired successful transm ssion; nmeans for

re-t rlﬂ%mltlb} f&gdééhﬁln ﬁ‘é J]lﬁﬁ@tofﬁm ef sﬁﬂiqmﬁi b}a&&ﬁlﬁr{ihmog @formation
sai d retr}/ strateg
a,

pigsexolheans e daT RSP otro sk (105 g second layer

1&yga[;)ga|$@,ﬁg.dql\f,ﬁg sai d sel ected one of said
n s using said retry strategy if sa

r e-t r asRhsd ]ﬂt?} ﬁ)g dgvleplgmgaéggesggteg)éﬁqae% aﬂgnq: I&ks for use in transmitting

o pELIRS Babdd ohahid deREnMAcl dublitke’j d re-transmitti ng st eps
fails. 31. A conputer_readable stora

cont alMfA"d &’é@ﬁ‘é‘"ﬁ@%‘éf SpiginksRaseeRp; v d’ff 5%{& {ft'é’fs"ati%es results in a

GdsédBucckEsfill Qranénifs®in; carry| ng out the steps of the
met hod of _any of c¢l.a

15. 32. A {en .
conpr eans for tré‘?%‘é‘f‘?%f’ﬁ“km &F@% 0% p?‘:gif)ac‘fob‘ﬁx%flté’liir’n'\q &Sty sgategy of said
RAGIB LA SvEd liakd; i nk (42, 58, GS)dand a node (62) for

e

recei ving said pa ts f
[ nk, MGG f e RO A d5Taretony gof said
ks @iag §d bty btPatedd).if sAfd re-L@nsmitting step succeeds; and

means for terminating said method if said re-transmitting steps fails.

31. A computer readable storage medium containing code means for the device of any of

claims 16 to 30 for carrying out the steps of the method of any of claims 1 to 15.
32. A system comprising an electronic device (34) for delivering packets over a link (42,

58, 66) and a node (62) for receiving said packets from said device (34) over said link, wherein

said device comprises the device of any of claims 16 to 30.
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