; e3e~nPMk\ : 06TPDM2WO 02/ 0183C PCT/ US01/198(r0 A Communi cation System t hat
Provi des Access Queui ng For Conmunication ' In general, the present

i nventi onwgadatgs, to the fi ni cation systens, SpaRUS1/19860
particularly, to comuni catl"ﬂ@m‘mﬁnmﬂ@mﬂ[t hat provi de comruni cati on services
to nobil e devices. Background o venti on Communi cati on systens that
provi de services over wireless P1{fks are known. One 10 such systemis
speci fied by Bluetooth that supports both asynchronous and synchronous

services, whanCemhiifhiS&fRion Syiter tRatTro®idRsl Alcfest Wil F&- deMinfifiScAion
poi nt-to-point or pointto-mnultipoint communication |1 nks. Under Bluetooth

specification, a Service D scovery Pr RYyices (SDP) define ure for
| ocating avail abl e services provided by or avail able thrmuummlﬂ@ﬁmm@'t em
More specifically, SDP provides the neans for client 15 appli , Whi ch
may be running on the nobil e devFieddof the Iaventianer the exi st elf8%®'0f services
provi ded by se Pl J : I i S
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of f er e@ anwre hpartiputdnbynite neoommymricativnosysiendiso thah tprovide eethemiinication i deirdeest tre
service. | nb%ﬁgricé 0 provide point-to-point or point-to-rnultipoint
comunat i 817 H S0 Bl uet oot h uses a conbination of circuit and packet
switching. A point-to-point lint: is shared between only two

Bl uet oot h- enabl ed nobi | e devi ggs, wher a;point-to-rnultipoint link is
shared anmpng several nobile d cgggqunge(ﬁipgﬁwnggﬁ support one asynchronous
data channel, up to three simnmultaneous synchronous voi ce channels, or a

channel that sijultaneously supports asynchyonous data gnd synchronous
voi ce. 25 UndeCOPHRUTRSHON SRS Mipﬁ?‘ei%/ sgices msero‘fﬂr%isglrﬁ‘s@m EnQyEy |

that shargudhgseaip §lefRal by’ Bltodth tHafB&dpor@ HdthHsyntRoRow &RNEIShdhbik
over| appi ng cover age areas forma ' scatternet. One nobile device acts as
t he nast eperdisgsdehesd therrervicessigotiens éo themebile davines oferMdid-tgdpin @5 poldt s as
sl ave devi : . pi ganet L ngl.e : j.ce.
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appl i ed t srojecal énfeunation neadaddn vblize BigiseRiiedt h anongst nul tiple processors
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simultaneously supports asynchronous data and synchronous voice.

25 Under the Bluetooth specification, two or more mobile devices that share the same
channel form a piconet, and multiple piconets with overlapping coverage areas form a
scatternet. One mobile device acts as the master device of the piconet, whereas the other
mobile device(s) acts as slave device(s). Thus, each piconet can only have a single master

device. However, slave devices can participate in different piconets on a time-division



15 processing power to the applications in a round robin fashion, giving
each application equal access to the processing resources. It is also known
to al | ocatvd @uakser esources based on priorities of the applpcausan®scol t
shoul d be noted that conventional conputer systens that share processing
power anongst application or bus bandw dth anongst processing devices do so
w thout termnatjng any_ of the applications or abandoni ng an ongoi ng data
20 t r ansf Byuléples basiy (i addstien, aypasicrmleyice dboRe Rigenet gitnbesa alaye devieednenpler t y
to provi d?icgﬁ&ess to communi cation services over its supported links, the
system al fows sone of the slave devices to remain |ocked to the master

devi ce in a soCoaimedcatipariksaittcestadtthe Biuetogilaskeen shnsuppbet/ e &5 sevgnragtivibe
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provi ded services. Thus, there exists a need to allocate the 30 avail able
conmuni cab#nbecasppliedty haresepsmpmunieation by bandwiddy ansgrasbmgltiple progegsawsrior hat

|1 th j [ ' ' ;2
L
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4 is a flowchart of a nmethod fqr providing service access to _nohile
devi ces i Arededt el O RN WheB SWpng mwtm%.apmbc%@%wiﬁa Wieders T on

of the Inyent gmgleA%Ofrﬁiungr&c@ssmge eRVifHBMnt, | MYCHidfihe SysBimNAly bYoSfe TR | €
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devices in accor dan&e with a predefined access policy. For exanple, the

pr edeP? neHaBHeREr adUfcy may correspond to the attributes of a 20 service

type and/or a skl Bt BAkiddht BRI NASCE MhifddUSacitPCROTHOVIGe tRc8RM Of
the nore detailed features of the present invention, access for an ongoi ng
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enjoying the benefits of the provided services. Thus, there exists a need to allocate the

30 available communication resources of such system or similar systems in a manner that

allows the mobile devices to take advantage of the available services



VWO 02/ 0183G PCT/ US(1 1/ 198CG0 According to other nore detail ed features of
the invention, the nobile devices can either request a priority status in

t he acceseygurangscor request to be periodically infornmed ofpdtetdi/i08deority
in the access queue. Further, a nobile device can be inforned about

avai lability of service, while other nobile devices in the access queue are
bei ng serviced. 5 Another aspect of the invention relates to a nethod of
accessi ng conmuni cati on services that require receiving service access
requests froma group of nobBhief Deseripiion of ke Deswinged access requests are
gueued and service access is granted to all of the nobile devices in the
group of nobile devices based on a predefined access policy. Access to an
*ongoi ng s i i i et I j inated in
accor dancgr% ﬁ% a?%logﬂﬁ? e ef%&& g%l ?éil}g%%egf?ﬁainlg%li{zg%ﬂ%ﬁ %Hg/ﬂ 1§1§n1§fotﬁ' he

t er mi nat edlGrysiatjodediogrem ofa SargigerBiscpvers Lewtoerd (BRP Whahisasert indhé systsin
‘servicg r§§gﬁ%Hion policy. At |east one of the predefined access policy,
service termmation policy and predefined service resunption policy is
dependent FiG. Inabloticdibgram dfl avetwakaocss poat tHahepesatogintceardanoe wiytsthem f or
exanpl e, the avail abl e conmuni cati on channels of the system 15 In one
exenpl ar y PESBYARYREHPY: t he wirel ess communi cation channel s include a

predef i ne@dI@UIRI NG chirlBE $hethdd b gibidgtserBed 4codR t@oBils ag¥igesflihequency
channel . Further, at |east one of the predefined access policy, service

t er mi nat i @ecopdATce Wityihe presendinveaHOBer vi ce resunption policy corresponds to
the attributes of a service type and/or the attributes of a subscription to
a service by a user. 20 Referring to FIG 1, a_system 10 that
advanf@geously i npl enents tRetafedDesgriptipperfithe fnventiohown. The system of the
invention is pr i : r cTelysraWhelG 1T hat

provi des mﬁredAg%&&?§Q¥égs egﬁﬁgkgg?a%ﬁéﬂ%?ﬁﬁnre #@%?Fgmgggﬁ%ﬁgk%ghthat
oper at e Wwis¢rlicas ovarercagenar esion ksten &\ sast hrosessedmenapes pirise iacoess foith& i s
provi ded qgver. the Internet 16, _which is a,collectian.aof interconnected
Cpubl i ¢ aftfPOF S9Hepy {5508 orBpi i v ichrabon Fortsdc s MBS o H¥Cer o
. st andark d m@hﬁa@h@agmb oAs oMABYe witrelddshRsyriRhrdnous mmeeticgilezba%ms il reéponbelt ed
network. In this , Service provider servers, 26 pravi.de vari ous

Tobi | 86 et ermimand fare T Bof RieRFapb: Hier Voot Siahs BERATHBRBUS AR ¢ hat
-suppor t  dghbnadatfiRh@cRidcdRbeGesiiest fioh & IR nRIbilddetict eTHRRSE Nt

i nvention. Exanples of such protocols_ inc]ude those defined by Bl uetooth,

| EEE 802. PIocegsorjssyss commayls thah grantamghterminaterservisearcesss &jalbpbesgh wEfe, t he
system 10 i §.:1 t : : . i din
Speci 11 cafi e SRVERERfE R RER ER ntult UBviFs R Rl BT p R MRIR AT F 1
her eby i npoligoriredainple; thegredefioed Adcessmodiay Blayepwespond ¢o thelaktributdersa ood t he
-4 02/r0.10% 1 ePaSrC]g/ USU%1 169821ii 0 é)%ersg}vk%r}) Oafu one such systemis described
to thé extent ondte éﬁfﬁ Séﬁ’B?é 6rdin

of ng skill in the art to nake
and use the preseoidingwosodieaf theGaner detdiled faatidesief the presentsheentipn,cictebs $or

short-range radi o |i nks over .an unl.j censed. | SM band .w thi n whi ch
o | O OREIBg StRYTES By RB8 of e a0 e e mar grop of diahis EHERIS i on t o
provi de aRerinihAENRE dcebrdandEdRith & 9ie;qeﬁﬁedllse%éestenfﬁh@ti<ﬁi PHQOFDr SN REN WRRS

slotted channels in the formof tine slots. On each channel, information is
exchanged onp pbthgimehileidervices ethe grosptof sebile dedigesggaeRstSISEass acksspihag

o coadr ol R EER B B b e e e e T s
radi o noduéspod®, toa request oo nervisk lhes arl @ssizBed anerity that akhigherdhan arpengofrgt
interf ace%exl(f.ic%, ﬁle%%ﬁaing SO%fRIRy l?eﬁe%'ng@d SOheE {h%%gsp\é’ingéqmﬁ}hﬁe communicated
' to the requesting mobile device based on the assigned priority. Thereafter, the service
access to the terminated service may be resumed in accordance with a predefined service

30  resumption policy.



| i nk manager 22 through a Host Controller Interface (HCl). The radi o nodul e
18 operates in the 2.4 GHz band to provide the physical nedi um over which
nobi | e dewicc@®143¢ comruni cate with the system 10. The bandpdges@/ 8805 Miz
wi dth that contains 79 RF channels that are spaced 1 MHz apart from each
other. Each channel is represented by a 15 pseudo-random hoppi ng sequence
through the 79 RF channels. The hopping sequence is unique for each piconet
and is determ AePTHingiAothesMosed %iéllque@%tu@ﬁ of thegpyesdionthe ﬁ@hﬂﬁé‘?@ﬁew ce,

with t he t

sequence. ]!F%?lf?q%it ZJc}fint r o er %gweccag?ercslgggé%gjtrtr&ﬁw&gggg %ﬁ%‘i‘%ﬁ @Qggd

ot her | owtHegnpelority inkthe ecrebheusuan Huither] ainiebilh devicragan tannlfosmf:dlm parts that
erform base | ical | r.ot ocol s

Be" ARG, pr DU TBHe, BEAERRE iRl ST RPREOIRIAL e YL SRRl y pes.

of |inks: Synclzkmoﬂmmsp@omfebé inoent{oni related do & SEod dffukssessing dokgpinddationous

*Connecti on-Less é i nks. The.SCO | i nk, whi.ch typical.l aorts

1 e boundRUeEn 6 AR S orE0orsS TEusSe Som &ERuP R abRR CBaEtse ehhea

mast er deydoeRedRtbess RiREkEars hﬁé’d%d%& 'sé‘ﬁlcb '&c&s@is(‘%@&ﬁéd tohINE&hemoBRYi ce can
mai ntains up to three SCO Iinks to he sanme sl ave device or to different

sl ave deviewdeesis ith@m@g ef mebile deyices éwsqdétylm rredefined aceesspeliat Afcsesnto an
circuit-s ree
SCO 11 nice ShESHE forktet By EROBERE Ao SVBLAKIEREAR, EAnIIR MeoliBinb i

ori gi mat eafpranllafﬁdecf feevien termamtion paliay, embthe Bronnmed SEOMggeevisyis cerunmdlis

| i nks, the not ppor t. packet transm Ssi 30 In contrast, the ACL
link is a %C(S’ir%t“c? W%@F%Cgfnfi STIVITR TeSHEY U”%BB@?‘L‘S packet transnmissions. An
ACL link is estaldaksdirchfied meeﬁmdma@dsepolﬁgrysmcamﬂmaialtmﬁ Ipali® 4i@vi ces t hat
participate é{_;%egp conet . Inth sl,ot s reservedfor [he SCO lin fle(éi

the mast ePredERWSCRAFE RESYEPIGPP ’&M isng PeP °Bﬁ°1§n}b‘€+°a§?% inlg pspurees,0 v

sl ave devb&ﬁmuhfégﬁ&ﬂjbﬁgalﬁ h6r exam g é/\@upea/aﬁﬂ-ﬁé boRfnlhidatiéa éha/tmé@%fsﬁle%kfé’%ﬁl

devi ces) al ready engdged in an Bet ween a naster device and
sl ave18leviene ¢xgmplary embafineat, st,hmg'lrelemmmnmcatm chgings inplgde p@tﬂd@ﬁgedw ot

. addressed, g@bgr SHRfGd-Lio \ﬁlltlﬁﬁgtﬂr‘fe"fr&rﬁ %ﬁd;@% %gc}?aﬁnéir ﬁﬂﬁ&sét Bagkets

and are re every ave evi ce. essor |nfer aces with
the lurk maenaﬁha p&Zleﬁhcd)mghssq:oHoy,tse@umttmmmhmonl pulmyhad: pre(efdied. seffihes HCI

. provid f he L.i nk d
Gl at us - antEuoREph Pof Bl o b aebies BPLRRER S5p PR fEGRIRMERalEGr 24"

and is resgwofiptidretoflaerdeabpaugat i ons with the |ink manager 22. Using an
HCl firmnare 2%@ which s a Eart of the host pI‘OB_SSﬁI‘ 24, this interface

provi &s a 10 &sTrBR&INEGhdae ystere @ &t Ad anRgeHE emendy BiPreseRes. The

HCl {1 r m\v@hyR@néidh IsTSRORHE ThE sydhéin BEtheGRVERRDA S ﬂr@feréﬂﬁemﬂéﬁl&ﬁb@éﬁ&‘ﬁar e by
accessi ng baseband commands, |ink nmanager commands, hardware status

registers commwrcgtlomse@tw&tbat mmd@wm@d proyirelessrlinks foronees mase mobdsor 24

til l4 solc# Yo nlﬂﬁ ne=Ts
:Joiza: |Z§Zd E@F‘\e/\or thé ; e | & Tocali Ze&@fag?\%)e?ﬂ]g@é’ghgg%c!ﬂ%%%@%xa ﬁ@@a&orneigms e
Bl uet oot h ppividedetver thedhternes tatwibcknista collettom einterroaseatdd qublaxi argléat net wor ks
t hat ]L; :jl éﬁgat% net&ﬂﬁ%ﬁﬂqt ara r?]gﬂi;ggnetﬁe? %y% sgt gﬂ?a%%ar%%erggogols ?sul?:ﬂ aé %/EEP, éjrnder
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st and
TCP/IP) to form a global, distributed network. In this way, service provider servers 26

may provide various mobile-device services via the Internet 16. Various wireless links 17
that support defined protocols may be used in connection with the present invention.
Examples of such protocols include those defined by Bluetooth, IEEE 802.11, GSM, IS-
30 136, and IS-95.
In the preferred embodiment, the system 10 is implemented based on the Bluetooth
System, as disclosed in Specification of the Bluetooth System (v1.B December 1* 1999),

which is hereby incorporated by reference. Although Bluetooth is well understood the
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i ncorporated by reference. Several |ayers may exist between an HCl driver
on the host 24 and the HCl firmmare 25 in the system hardware. These

i nt er medi wioan2loagmer s, known as the Host Controll er Transporgcieyariosdar ovi de
the ability to transfer data without intimte 20 | cnow edge of the data.
HCl events are used for notifying the host processor 24 when sonet hi ng
occurs. Once the host rocessor dl@) avers that an event has occurred, it

parses t hePFHD; Joge &Y ﬁysf%fbﬁé]?sqr i e sricet necesHRt tgreaable opf odiBHY.  For
exanpl e, 451 id@tartib A0l udéHhid ng)eéseﬁﬂﬁvéﬁ%ne@%ﬁ&ﬁu& Q @iﬁ 6t GRE[ vi ce
request that is generated devi ce : erring’to FIG 2, a
bl ock di apfosifes shorkrange mdum nlss St o yelignsasidodt bandrthlmcwhlqlan@nnamonhe

syst em of provi der
6. aii credmunbated ubB G bR et S B URRAGY Bk AR BB, L 0C' 1
run cdir esmaediratg of | Msis. ‘EhpBluetbitosysteniiines SDRedl elfannels in the formiobtnle f or

Iocating vai | abl erV|ce vi ded r. .avai.l able through a seryvice
b ovi dor . OB &h RNt EoBiath NcBlnh yRRen SuFy U B g « he
attribut e@lfi@fen‘t h@ﬁﬁn@ ﬁ'@é{lhéh@ﬁas CARheden86ninall$ eéouergﬁsmgmwiswmabs bkteRded
application. For providing services in accordance wth this enbodi ment of

5

t he i nventoicomer up wfpvesdotser 202 and a nobile SDP client application 204
comuni cat e Wi R EAGH; &em, 10Qohdigk %g‘%‘ddg) batie0%, 1 98ELInt ke SOP

rpfﬂ@rl
server 202 maintalns a ﬂ%e S%,er vice records hat uni quely descri be
t he cmar az29.end etlinkgnafagehd? et miccfasesags eboatpe@be@m ﬁ4tvﬂncksmter&|ce with théri s

(6} V. eco
it ai nodbih pafipts? 2 Bet EHop R fuleMep B ERAC Trifap o L SRS o,
212. In timetheasleGHfzgamd ﬁi}ﬁ‘o%&vheqﬂly&ea]rmédmmquestwhmhﬂn@nl‘élﬂavﬁgf V2ce ISear chf
response i s returne r se, rovi di ist o
al | IOaval | pEuRIGALE W hfﬁﬁﬁa%erﬁjgp T?‘ @a’%‘i é’ngapi ‘%&ﬁ?ﬁ‘?ﬁ%‘&aﬁnﬁ[}gl@
request . éhahhélgkigyt dRVIpaced BN HAMa I fRdin BRI bIRE:. @ac1$aﬁxﬁ@1r1y%pr@§éﬁteaso§@n SbP
client. If multiple applications on a device provide _services

servefb na}}seaé@-rwonbh%npﬂnﬁeqvméhrgbglvthé&%ﬂ%ehaawlg Ths hoppmescqunge i s for

(i nf or mati g abayt,d ?/Se[g\éh fssdeké?ﬁlﬁrggggm@aaxeedﬁdlégalvg%&y oﬂaih%hgie aIf of

client app |cat|ons tilirze an |ent to query serv rs o
t he cli endevagspmithahé olesk of the measter devisSPrettieg the phasehatheshappingaichudiice. t o an

SDP ol ent_can ¢ ha0eodIRgL6 kL. BASGEL AR B cRE Ot iRl 1 Bsge ver

to the client ecomes oten must be
notified hmtlﬁemmﬁclﬁﬂhﬂﬁarﬂ\haﬁ afDEbfewart Ipaits ﬂiaEpafdrmrﬁasdﬁndlp&fceé‘dmg amto

h
e o Eomiige sl fhyer bRoB& ASaN aSARQ-Potdtol BFEE oSGy e RS "¢

controller 20 controls two types of links: Synchronous Connection-Oriented (SCO) links,
and Asynchronous Connection-Less (ACL) links. The SCO link, which typically supports
time-bounded information like voice, is a point-to-point link between a master device and
a single slave device in a piconet. A master device can maintains up to three SCO links to

25  the same slave device or to different slave devices using reserved slots at regular intervals
that form circuit-switched like connections. A slave device can support up to three SCO
links from the same master device or two SCO links if the links originate from different
master devices. Because SCOs are synchronous links, they do not support packet
transmissions.

30 In contrast, the ACL link is a point-to-multipoint link that supports packet
transmissions. An ACL link is established between a master device and all slave devices
that participate on a piconet. In the slots not reserved for the SCO link(s), the master

device can establish an ACL link on a per-slot basis to any slave device, including the
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becones unavail abl e for any reason, there is no explicit notification via
the service discovery protocol. However the client may use SDP to poll the
server andvomyoigsif er that the server is not available if ipcToséiPRgER
responds to requests. Referring to FIG 3, a block diagramof a systemt hat
operates in accordance with 20 the present invention is shown. A host
processor 302 uses the link policy conmands to control service access to

mobi | e de¥¥edevice(p)picadipengagedindsniGO ok Bewearamaserdavics ad atlaver nobi | e

devi ces) Hé\ﬁc@}'[ﬂo%@&s Snip Q! sl S AL lfﬂfk da@xfRX K@Lgfa&e? dapRRled th3e access
point 3 04 inéludes the’radio nodul'e 18, link controller 20, |ink manager
22, and Hepecific stavg deviceBagsensisiaredine broadrast padketseind lace iged by every slave t he
pi conet 39&&&‘” scatternet), the host 25 processor 302 can set the link
policy conmands to several nodes. The nodes inposed by the host processor

302 af$ ects hohe hestlprodessu2d geterfaces agtsthe sk pianagee 02 tibeglaiiest can be, for

exanpl e, hol de, a i f ,_aclkd a park node. The hast processor
302 | nt or PaBBals R RHa oD e TR FCLETaHeqeRg comavd Tai5eacn @ e Gk riokiisin

i nterface28ladd ootz tdBarkiVarefidtad 48K confrbPrepRfks, PTIRIICERM sabse of BidtHoRt S t he
access point 304 and the radio nodule via a 30 physical interface 310, such
as USB. BB@sasser 2hangisaespensiblefonepmymyuisginng wathrthe flink megagrs 220 Usiagodn e

devi ces, [ i : LGh.d noan

exenpl ar y%%%ﬂ%s’i@ﬁgﬁﬁ EI% queuee, ft ?f‘f‘%%gﬂ?ﬁgmﬁé Pﬁq'aece\c,}%{)/?@%és{lt hat
exceetP t hunifiermbmethofl dilabepasibg thedmoétapd capabilties pihedh@El firnhware-23 implated®y 0183C
PCT/ US(I 1 0. for I a_device initiat an access,_r,equest over
an ACL, tﬁhjeeglﬁég‘fo r%@gﬁg&egﬁtm& aac%: 4° fs ﬁ%&cg\slsé?ﬁ bagﬁ%anglcgﬁne%wt%ﬁ’eh evice in

t he back ofanhdee cameesds,diasdveard Satus wbpdstersj doneol epiterd) ang avént redstersThe par k

node is a | ow r state en.the, parked devi ce does.n articipate in
t he piconet, b&?‘%@ﬁﬁrﬂ?swﬁgﬁﬁtlgﬁ? R Ct/ﬁ%mmaeg%_%%n. OW‘?h@ el"ibf'ﬁ’e parl c
node, t hemmb%e! 18affi6 Yh & BochRzddSnedRbikY T He Wcafizs Setivoikls ¥Bn bLBF ddimpidld ed a
beacon instant. During the beacon instant, the device can be granted access

t o t hd5 pi Bleseothpicensts aadienssatternetn Atherrezpmples ofrfesalizedmstwerks gt utikzathe onet .
After the l j . O . , e :

Gt or i nell St snRoR ARSI thise G by MM wAbARARN PLICHRRE Fhereby
devi ces i incoiporged bnetfetnes Jwtral Biyens oesycexidh betmerip an HET daivEnowathe doste2di ces,

ode.  Te tis FEHRGH 0 G 2o oG 1R6nl®, Eed0PRRb e Tl

active no#iest @bitedlled Transport Neyadeprovide tige gbality it trpasfer data Whkopimngie 303. The
host proc ssolr 302 @Eén i enents an inter nglfi rglgi ster to intain a count
of t he&d nufbyiedge afthe datay 'Icfé@m?ﬁre_tWQd_ II9H g .hofttprmf(ﬁ Vfpr eci at ed
that al t hestaéhinpeocBis €ce e hd3V Fobébr diScols ¢hdt AR dvé haPpetaekl Ahpikdsh t he
park node as specified g e Bluetooth specification, sim]lar nodes as

by th
speci f i edthgyreesived even pide determninedhbe patpe of die eventnghipr srkamplgethgbest t o
>phe t ; . | : P an ; o
I npl ement L e pf 62 ?g@si thé‘%l]ﬁgtebaﬁs 10 &ﬁ?ﬁ?&%@?ﬁqél‘é%ﬂn%g{&% ei’agﬁ%ggqoghé e

nunber of " devices pl conet exceeds t
devi ces, dedchddt processor 302 grants service access to 20 all of the

nobi | g. devi ces o f il levi-ces. . 12.. N & i hed,access
pol i cgst hat de1RI %eergmg %oeﬁlg%'?f %rlglP Olé%kfdgargg é%corﬁ Sﬁg??rﬁlgg%ggw?c&l%r%%n\geggr)\méon%%i ng
service. [(SDPni thx eynem oy FERtlodidagioted. The SPpPeidedppoetdd by dessryicd proyidemy be

nunbor —of 20VAFRBIE 4P ESEN eI FHC AR RE 428id above, 1N
t he Bl uet g@iréspboiithng PHBitabbREutOhs.t Tige SDP @BfihddRhe prldtocol foR l®Rfing available
services provided by or available through a service provider. The SDP provides for
30  discovery of a server application and the attributes of those services contained in service
records by a client application. For providing services in accordance with this embodiment
of the invention, a SDP server 202 and a mobile SDP client application 204 communicate

with each other. .
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25 conmmuni cati on channel s include a predefined nunber of time-slots within
atinme franme of a radio frequency channel. In another enbodi nent, the

pr edef i negvoaarss policy corresponds to the attributes of prwEesMiosst ype.
For exanple, a user subscribing to a prem um service may get higher
priority for service access than a user that subscribes to a basic service.

Under this 30 a ran%ement access for an ongoing service by one_of _the

mobi | e devi ces Ih§SP egeﬁ’iebaW BRINGIAT 3 Hstd gevics fﬂ@rﬁiﬁa%psﬂbattlﬁ\i%%@@ﬂn‘&ased on
the pr edefcfighaBtAARS dPHd SHvicdhstlB AR M Servkl on B 435, by ciflgh | nes
the terns for termnating and later resumng an on goi ng Service. us, the
t er mi nat i may oétrices mfamatiay frahsthe servite penoddsainjaed dyshe dPPisasur beissuiog - g
WO 02/ 0183 / 1/198 ination poljc ed . whi.ch co nds from
Uhe host B SREot el ehREaTal S| 217 Ah ol BE bt Y SR B Gl sl R R

servi ¢ r BPRRzrvionSeayh fesp@rse tkexfetuness with aic SDPd2 8er@emdelonae 884 providing a
resunptiop pal j.cy that gaverns how.the host processor. i ssues co ngs for
Feaum ng_ Bstedeltatalable sl 5 et e Syl pe R ORI BRI Lot R0 e
present SdévidSiby Aihctis® both®8 af SEFSRried afd ALANSIDRcBehtO MR URElSAYicstfons S
resuned in accordance wth a predefined service resunption policy, The
servi ce t @R AidRgiCE BEPVitecrerdessngt PIBh SuPn mpvact ORRRAT Olbosfaseryes propiieEdAt on
comuni ca . Q. J r\& a user
subsori pt Tsell HgDisid 5 SHBAERIC bR EL R EEME) pRYEE! SbfalyRuBRT 127
r eque$d edclésnt applicatignsomay uffilizelee SR client tequeceserds on beledf ofitbeiplioft nobi | e
devi ces i.,:smr rcg]ted based on a priority assigned to a response to a
request ed™servi U For exanple, if a device is requesting access to a
f1ight informaThesetoE SDPcRrvels that @t hvdilable tbyn SDPSclienidmn dhaggtsdydanpaddliyr e
flight infornatio the.respanse to such gcce request mmay have. i gher
br oty DRet ORCRRE PREUBE EL B STREN 08 GIBboN ER B S VEHPCOus PRGNt
each nobi heref@ichientTBYst bE AbEHEd by S ey ABRANM SIOP B6 tRE tlelclicht dah@is@SPPSs 15
queue. I n response, nobile devices are periodically informed of their

r eque$t edtpguesy theyeivar ehput s suviseq uditelarly vkt a seresr feavesths GaoHEwy arqars
nmobi | e dey I Sy Lahl L s . ' fLer.other
mobi 1 o dogrns Ry BleToad Rl MBle 188 it o ERK G W Rt o1
accessi ngdiscomaypwéicobnHewevar dleesclient may osed$iDR &0 poll thetsheyenmtdnely offertthat

-present ipvention. The. h requires receiving,service access requests
froma gr ﬁe’?ﬁr%ﬁm Bqlﬁﬁfedggin@j@}gebFege%lcﬁ%'req?gsés.recei ved service access

requests ar IeI qu}etbeﬁngmlgmle 3;':1%51@_313 dﬁgmeoiﬁkeg@fehbxhdt (];qiwat? ilnbicg@raanbz&viﬂﬁer vice
access to_ all of the pohile devices in the ou ) i.le devices is
grant 8% bHEQUCHR! BVRRtHdS ﬁla%l-aé@ewwﬁ%o&,% Bf%éﬁe lislopoligy gAY §'Servi ce
provi ded EéntR18eiceMREARs & mbbife ddtides 82 dIRx if6r@Ba hitohdtS 09 (SR aldrn OB e
devices may then be terminated in accordance wth a predefined service

t er i nat i BfepdIobly dodcas) viaansgcess apiat Pod. dn theeiemmlary sniedirepirbe acgesh a
predef | ”.egomm ARIJIES tHERAAI8 ?}ld&a&é 19 1ink b Gitfo112r 80, 1 QA ae: IDLAQERY of

descri ptl nNit Is appar ent that the pr esent 1 nventlon CITI tates access to
comuni cafl@nl.sBased o shdxstatps ofindbitgydeviceh 12 én thepésnbb3Bd(ov scattenet)vihedosiccess

gglr 1/::%% lhg clgézsrg%/ :3,(2;’% %a%cs%\? thid lgﬁlﬂoﬁ){y ggﬁﬁngx?dsttg iscla\%geﬁ(iingcf%s.s %}lé ﬁ{oﬁesv 1‘?15}50%’(? by
the host processor 302 affects how the link manager manages the piconet. The modes can
be, for example, a hold mode, a sniff mode, and a park mode. The host processor 302
interfaces with the Internet 16 using an /O 308 via a well known interface 312, such as the
Ethernet. The host processor also controls the access point 304 and the radio module via a
30 physical interface 310, such as USB.
Because the piconet can only support a finite number of mobile devices, the present
invention uses an access queue 306, which in an exemplary embodiment is a FIFO queue,

for queuing mobile devices that exceed the number of allowable devices in the piconet. If,
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30 requirenents. For exanple, based on specific requirenent of offering
communi cation services in such places as airports, parks, shopping malls,
ete., thewar@aassepolicy may de defined to nmeet user requirgEpte/o8dech t hat
one user may not be deprived of service access when users exceed the

maxi mum communi cation limts. -9 WO 02/01831> Clains What is clained is:
PCT/ 11501/19860 1. A communi.cation systemthat provjdes access to

communi cafarsxampleys deyc, & mitigfesanacedss requeshevepEl A& Le e hoskpregessoiciiR or
nore W r ej8sss ARWREAN a‘?ﬂﬁ\#&& ARMRGcE MR HACK bf P %cce%ﬁg‘ﬁ)é'u'e%!oagwlaée QSkers
processor that manages rel ess service access tot nobi | e devi ces over
t he one otherparlemaile.elTheqrrlampde tsradnwipo wes Aiatec whem thegmukedrdeyicealobs mi nanager
t hat mana . r r | e J cli ss |inks
1 eoponddtpipa e AeofeRi M hESRBPHRELIORE VT ot PHIEHALCHAES ¢ ha
gueuess semoideghannbils dewge &3 isactivofora sgom timedhtere chlieddebdac@sinstaher ei n t he
host procegssor grants and ternjnates service access, based an rgdefined
access poPTEje HResCconRstant B AFVICa P RS SRIREAPERES i the Mepnel ict biop

predef i negioARGRMS tiROhhStdr devicd @PERGEEIneN comuni cation |ink resources of
t he conmunication system 3. The communi cation systemof claim2, wherein

t he conmuni cat AdT therflevice dnplaecdsnithecpakmode rthe Bes peenerion PLAdpterminpnilsel s.
20 4. Th 5Abd Q5 i Wy i
Cninfd actbd QVicH3h g'le@ﬁ?éongi. ggﬁen é.lg“%ﬁf) advid %wﬁﬁéﬁfc&oe&n{% A

conmmuni cation channel s inclu a pre er of
t une 1@ anexastd therrauiter bFf eldpiwabds deshcestbe hot praessorTB62 putistant bak paicysyst em of

claim 1, wherei tedefi C | j [ t i but es
o & sor i UETEhB AR RGTRR baRE, PREBAEHRRYIHY spBRRRREE B i b

pr edef i negakanetestopotivemodé) wideh sikwatts dévded togaidipdtdit the pionet 33bghei pti on
to a servjce by a u 8@ 7.. The conmuni cation S%@tge,m of claim J1 wherein
access to %.PB §ﬁ°ﬁ§ Q}Wi‘%@emgmﬁéwﬁtﬂ'&? GEISIST IOCBIERAM & SO Of the HIMRELf i ned
service t gf ftRAIdePRePR the PiconkB03. It would be appreciated that although the present

15  invention is described in connection with the park mode as specified by the Bluetooth

specification, similar modes as specified by other standards, such as IEEE 802.11 may also
be used to implement the present invention.

In accordance with the invention, if the number of devices 12 in the piconet
exceeds the number of allowable devices, the host processor 302 grants service access to

20 all of the mobile devices in a group of mobile devices 12 based on a predefined access
policy that defines the criteria for terminating and resuming an ongoing service. In one
exemplary embodiment, the predefined access policy may be dependent on communication
link resources of the system, for example, the number of available wireless communication
channels. As stated above, in the Bluetooth implementation of the invention, the wireless

25  communication channels include a predefined number of time-slots within a time frame of
a radio frequency channel.

In another embodiment, the predefined access policy corresponds to the attributes
of a service type. For example, a user subscribing to a premium service may get higher
priority for service access than a user that subscribes to a basic service. Under this

30 arrangement, access for an ongoing service by one of the mobile devices in the group of
mobile devices 12 may be terminated based on the predefined access policy. As stated
above, the access policy defines the terms for terminating and later resuming an on going

service. Thus, the termination of service may also be dependent upon a predefined service
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WO 02/ 01836 PCT/ US01/19860 8. The conmuni cati on system of claim7, wherein
service access to the term nated ongoing service i s resuned in accordance
with a prededimsd service resunption policy. 5 9. The commpgu/gsd1i10860SySt em
of claim1l, wherein access to a requested service by one of the nobile
devices in the group of nDbiIe devices is granted based on a priority

assigned to a respopnse to. ar ested servic 10 10. The co | cation
syst em of TeERHHpR polj chasph o WhiBh qomraRns G OSHRLOFASEOT 3G 1@?723301{ n the

access QqUgWRinatine tﬁ@k‘%rﬁ@é*@kﬂil&g} @Rt YeduRiptioh n?i@de@rédefﬂ@@'h‘?éd&oﬁlaﬁ@' l'e
device is periodically infor Its r|or|ty I n'the access queue. 15 12.
The commmtbattsemceslgesmnnﬁmpcdlcathﬂt govemala@w thechasbproressaieigsuse commandpioted

uoue o RRiY 4 pBlnsR A%, A O T e L bR T o

servi ces Dwentimnecrvicerapcass Wi & Ehﬁkmtedmgoihlgamm ig msumcd lroadcesian¢e| with a

conprisin ﬁﬁ vin serV|§e ag ces ues% rou i.le

dov ces: Ot ety BEmipieBTEE, Toe FEVER MrifRity o s PreRn PPENEE i cos.
granting trmétlees ﬁx@?@éﬂelﬁdhdéxhﬂoanon‘tdilﬁumbhﬂmkd&dom&S of thetali@ibgte®upa of noDbI e
25 devi ces based on a pregefl ned access {)@l@éﬁ term nating access for an
ongoi ng SETVICE /PSP GrHECICDEHIPLRP frdependisy ch athehe group of nobile devices
in accordance yi hfytRerRifRaIMGE heS&S YA & Foqubdtdd mlwe BAd ¢ bfthe ¢ ld8wiked Ng
the term nated ongoing servi ce I n accordance W th a predefined 30 service
resunfd i om thograp of- mabile deviges i® gharied bBed oraPriog(s assigosb® amsponsetm@t hod of
claim13, 0.8 I o) S Vi ce
term nati oﬁﬁ%{% | C>I/'Vla(?1dﬁglr e ?ehg %eé’f?c\?%g(arﬁé%f&gp%f&%g% Eflfé@l lr&‘éﬁdmci%%{elndent on
comuni caseroite in akair psn by aarsexafvhd heeds de;mnﬁmre;ﬂtghomfmxmhem th& reékponséhte smadt hod

of claim 14, wherein the co ncat ﬂ{ SOU{
access request may have a er pr1or1ty na access request t

D

%her servu%s Under this
arrangement, each mobile dev1ce may request its corresponding priority in the access

15  queue. Inresponse, mobile devices are periodically informed of their requested priority in
the access queue. In yet another embodiment, the mobile devices is informed about
availability of service, after other mobile devices in the access queue have been serviced.

FIG. 4 depicts accessing communication services in accordance with the method of
the present invention. The method requires receiving service access requests from a group

20 of mobile devices, block 410. The received service access requests are queued in the
access queue described above, block 420. Service access to all of the mobile devices in the
group of mobile devices is granted based on a predefined access policy, block 430. An
ongoing service provided to one or more of the mobile devices in the group of mobile
devices may then be terminated in accordance with a predefined service termination policy

25  block 440, and later resumed in accordance with a predefined service resumption policy,
block 450.

From the forgoing description it is apparent that the present invention facilitates
access to communication services by providing such services based on a service access
policy. The service access policy may be tailored to satisfy various service applications

30 requirements. For example, based on specific requirement of offering communication
services in such places as airports, parks, shopping malls, etc., the access policy may de
defined to meet user requirements, such that one user may not be deprived of service

access when users exceed the maximum communication limits.
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wi rel ess communi cati on channels. 16. The nethod of claim 15, wherein the

W rel ess communi cati on channels i nclude a predefined nunber of tinme-slots
within a wowydisse of a radio frequency channel. 10 17. TherAesmogsoof
claim 13, wherein at |east one of the predefined access policy, service
term nation policy and predefined service resunption policy corresponds to
the attributes of a-service type. 15 18. The nethod of claim 13, wherein at
| east one of the predefined access polq é?ﬂs service term nation policy and
predef i negypRiyélsnddasunpt i on policy corresponds to the attributes of a
subscri ptlon to a service by a user. 20 -12 .AF 2 . A

L.A.A .AL.A9. A". A . AL.AY. L. A" . AU9cd8H %' o

el ca] Lgf LAl el A AL SRR AL FRL ALEALS L eRhaRL SN S48l Rl Bgloal o

{val gb§ X] ca] plajatitsy} mabitadoddes ayaajmea) aajre aliridss ajynaliroagusaonnddtiahlesd kallsca] ca]
ca] ca] caj ca] ca caljcaU ca]calcal ( 9lqg!!"n""w###HSWA h' (h(I (o(r ((+"++,,
1V “&B' sli] €a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca]
g a%g f;l]sg f;l] g g]gc g] cal E@dt edce bt tat AhAdles MBS sdrivick QK OARSABBIEBRAER34T 44
o a889i 9: q:

:{vqgl gb] X] ca] ca] c%‘]eéél}f‘c‘?ﬂeéﬁ]n@af vaeless asypelpeeyscepBestionlessliRle) ca] ca] ca] cal ca

(U] <22]=§251>rcilrngwm%}B%ﬂC%%ﬁﬁﬁé}n e Hll—lcfr\?vrwnﬁl:e"sﬁi ca gg?ca] ca] ca] ca] ca

] ca] c4 ca] ca] ca] cednnadtimjess ]ivky inatspehseafp caimudnda froal tha hostpreddbson) 4] ca] ca] ¢
a] ca! KHHHHHK _KKL

UV xont € 2T ] oot ey Lot S0 Sy 6 By sy A P fRalflea) caf cal
ca] ca] ca] ca] ca] cadsides abhatidahehdst aioadshMinOR e infinates Rekvice access based

| B EAARAAATAA Haaa3b\ b _bzupkfa\ W.ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]
cal] ca] caU] ca] ca] %TE‘ES’FE@}@%E%?P@ 9}i¢%] ca] ca] ca] ca] ca] ca] ca] ca! _bbbc' ccc) dyd
dddddd4eeee, f df f f $gRgUggghhhi Ri i { vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca]
ca] ca] ca] ca] ca! ca] ca] ca] ca] caUl cal cal] ca] ca] ca] ca] cal calcalcalcalcalij(]pj]

iiiijZkkkl Y13 aromHaGRian sYSiero §F eleinx]l] whirei the predelingdastesa pekiey i6a] ca] ca]

O () -y 10w (\oPPERAGE R ERGOAT SRR B GRS SancacaonBeT

& ()-8: H wUBYA0%& ()-! @" $109%& ()-!SY3(10%-& ()- ! Y3(10%h& ()-

@109 I { $LOYVR %%

\ Riooia 1) Yo 10 GoprlniCaip Siers pf glaim Zoghorsin ths somppicatigp inl wesprgees
1" #$@ S4" 10% &'ifdluddWhit@¥ésofmurii€htiba channels.

10! FSE( 109%& () - ! Y13(10%&! () -y. $10%& () - yLa?r S4! @10% ( (& ()- "10% & ()-
"1004 8% ()- $10% & ()-! (10%(c(& ()- S10% & ()-ar<rS4l" Ll (10% (& ()-!J

I—' ;ﬁ 100\?@’( yl( foﬁg/gl glé@%&nﬁﬁca'uggr@ 6&(:1(1'%11 2 1\(3)1&8((1534 th% _\Nlrk%%/é& é’orfnimmcatlon

LI (18% (& ()-! CEWFIP@’)@@&d? 4@@19,@(1%@@1;@(@ arf él ne- sﬁots w1th1rgi a tug)?a frame of a radio
Z10% & () -, L0 ] & () -, YZ10% & () -

"10%| & () - 10paBLY: 9 10%4|& ()-1 109%| & ()-1"109%| & () Y! 10%x& ()-2!3
10%4| 4| & () 10%4| & () - pp&JE{Y: 0 " 109%4& () -z. #10%4| & (

1048 )-SR 00t R B i

dEbC310%3&' () - £oirB8cRdy Jo-the attributes of a service type.

6. The communication system of claim 1, wherein the predefined access policy

30 corresponds to the attributes of a subscription to a service by a user.

7. The communication system of claim 1, wherein access to an ongoing service is

terminated in accordance with a predefined service termination policy.
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25 devices based on a predefined access policy;

terminating access for an ongoing service by one of the mobile devices in the
group of mobile devices in accordance with a predefined service termination
policy; and
resuming the terminated ongoing service in accordance with a predefined

30 service resumption policy.
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service termination policy and predefined service resumption policy corresponds to

the attributes of a service type.

15
18. The method of claim 13, wherein at least one of the predefined access policy,
service termination policy and predefined service resumption policy corresponds to
the attributes of a subscription to a service by a user.
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