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METHODS AND APPARATUS FOR MANAG NG GROUP MEMBERSHI P
FOR GROUP COVMUNI CATI ONS FI ELD OF THE | NVENTI ON: Thi s
WO moenti4en rel ates to communi cati ons syst ens aPd/USIDE029086
particularly, to methods and apparatus for managi ng
METHODS ANDEPBARA TS FORONANAGING GROUGAMEBRERSHIRI'OR
GROUP eECMMUNICATIOMSar conmuni cati on network, a set of
geographi cal |l y di spersed base stations provide
Wi rel ess access to a comunications infrastructure.
FIELR @FSTHE INWENDIIOS conmuni cati on devices, or
termnals, are able to establish a direct
conmuni cation link with a suitable base station and
t MEris Rvefaongelatasfto cominuaitatdrishiysitie andisess panidhiarl yednethods and
jiipﬁqsterrs t hroughout the communi cati on network. IP
appargips fpicRanaginecEABP BYGINbETsHiP faB8rodR cemmupi@HP hacket
delivery service for group conmuni cations (e.qg.,
one-to-nmany or many-to-many). The use of [P nulticast
BACK&GROENDHhe bandw dth utilization for group
communi cations. This is especially inportant for
supporting group conmuni cations over wirel ess nedia,
WHR L8 yRiand 1 glahcdBmaniS SRR W SROMEG ©f g RpHiG INAidpRrsed base
mul ti cast, a group of recipients is associated wth an
stationPprayidei wisgessaderse sx2a compynigatens ipfsastyetues $sersapigh wireless
sends. a si.ngl 0 f P L agr ' Folgp b
compiiegioB B B PebrBiaR afRB ke AT el ERBRERahH tink with o
suitaBle BhRStationaad tigutexGhagt Wfoknationlwitle@heaes aadtr eod wardns
each datagram as needed to deliver it to the routers
throughaus theospRapEniRYioR Netyerkt he group nembers. Speci al i zed
IP rmulticast routing protocols are used to formthe
delivery trees needed for copying and forwardi ng
miPtrhalésdst tahmgjogynprovides ani¢fficeaspackst delivery service for group

receiver-oriented service, in that recei s join a h
commpEHOR (¢ §-c R 1O PBULSTBA PERdn YR ) dLHeABE ke Buliieatyepgs the
band&Ri% GER2RGH A&k %rguﬂwﬂnhﬁﬁéﬁticﬁlﬁ.om_s addpasdly iEpdraNStoe fpporting

and access routers comruni cate with each other via a
grougcaupunieaties SVEpwselossovedia, vehege bandmtidthned s@renjgsource.

Managenent Protocol (1GW), to enable the access

router to maintain informati on on active multicast

grWugn (8ADEF shitikaftes e8P oy rdciietislisl adiothtédeithlah IR @fuyticast address.
trees. BRIEF DESCRI PTION OF THE FIGJRES: Fig. 1
A dajaspuise padressen antbiongy & SaekgeRYPbeachAP dai@afsmaingended for the group of

recipféﬂm mecﬁtr{u?lﬁgaﬁ %ﬁ)tuﬁ@d&fesg. e PERSEM WbV ﬂ.eBHcate and forward each

datagram as needed to deliver it to the routers interconnecting all of the group members.
Specialized IP multicast routing protocols are used to form the delivery trees needed for copying

and forwarding multicast datagrams.

IP multicast is a receiver-oriented service, in that receivers join a given multicast group
to receive datagrams sent to the corresponding IP multicast group address. End systems and
access routers communicate with each other via a group membership protocol, e.g., Internet
Group Management Protocol (IGMP), to enable the access router to maintain information on

active multicast group membership necessary for building the delivery trees.
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Figs. 2A, 2B and 2C illustrate apparatus, e.g.,
exenpl ary end nodes, inplenented in accordance with
W0 b@epeE8ENt i nvention. Fig. 3 illustrates an BPXEDR1085/§29086

access node inplemented in accordance with the present
BRIEIDESGRIPTION OFTHE FMiURESs t he functional entities

typically associated with group nenbership signaling

bet ween an access node and an end node. Fig. 5

| |Higslt nlateged Heerivoncdihg@aml of @Rtk éhplanasinaumtatbnéisidiem of the

group menbership signaling between an access node and
preseRN¥EHIORode i npl enented in accordance with the

invention. Fig. 6 illustrates exenplary group

menber shi p signaling between an access node and an end

ndags. i2|4§p EBrmed 2€dllustrancappaciarse e gwiekémplagy dndwedes, omplemented in

g gUEF THE I.NVENTI ON: The present invention is
accorgancs Wil{he PreseRiBYOUShd apparatus for inpl enenti ng

group comuni cations, e.g., multicast communications

nmet hods and apparatus. The net hods and apparat us of

t Hég.i illestratesangaxempiare agcges nagletimelesmebjeddn apaprdance with the present
escribed and clainmed in the present application. The
met hods and apparatus of the present invention are
partlcularly well suited for use in wreless

ommuni cati ons systens. In such systens different end

n&d&é illyprases thmf/mséowl ﬁ@qﬂ@ééml@%lm sggcsated with gyoup membership
signagﬁ%nﬁ(}vgéﬁ aﬁ %hé’s r%ﬁ@!an&'ﬁr?ér?d n&l@ye different .

co nications requirenments, e.g., power, coding rate,

nodul ation, timng and/ or other signal requirenents.

nal requirenments e often

i '
f e ﬂﬂsta%sotﬂg i Horoal €N S SR FEd Wi @Eoup SR beseip pignaling
betwe%ﬂ @n EE8s h&dAdidon Ainele ﬁffél_éﬁqerﬁg(‘l Wﬁeﬁ:@oﬂ'aﬁéee&i@lmheeiﬂgentlon

nodes and an access node he condi tions, including
channel condltlon and | ocation, can change over tine

Bl e S TR
end n0&EimpE mEME@i ALk bideR@t wigh BldRsveatiodny point in time.
Access nodes serve as the end node's point of
attachnent, e g., via a wireless commnications |ink,
Riem e.g., cellular network.
S[mﬂéﬁaup ne ers ) caﬁyvary with tinmne. Dfferent
nmul ti cast applications can be executing on different
nodes with each end node bei ng a nenber of one
mﬂ@ iPETSEN'GRVENSOR firecisghto gedhngls 2u¢ appryatgbiRimPplementiag group
comlﬁNn'iJ?ithsa@ AIR@ SR YoriRHniLYtidhs hiasigiahl @bparull- Th&mEods and
node's sector or cell transmtter, group menbership

apparatus of the invention are directed to the subject matter described and claimed in the present

inventl

application.

The methods and apparatus of the present invention are particularly well suited for use in
wireless communications systems. In such systems different end nodes, which may be wireless
terminals used by different individual users, have different communications requirements, e.g.,
power, coding rate, modulation, timing and/or other signal requirements. These differing signal
requirements are often a function of differences in channel conditions and/or end node location
which exist between different end nodes and an access node. The conditions, including channel

condition and location, can change over time and as an end node moves within the coverage area
2.
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may change due to actions by the group nenber(s),
e.g., as a user of an end node decides to enter or
W@2006/023482 oup, e.g., by signaling a multicast PCT/US2005/029086
application to make the desired group nenbership
of an@baRgrody. High tead Rbdemhanbe & henbel bf as tonapgl rh@ratnhtdncast groups at

Menber ship can al so change as tge result of an en
any pHg&n ngﬁaﬁceg‘ss n@degs servg aﬁ%ﬁﬁ qnd nQ a%polgh? q'tfaﬁtij?t €. g via a wireless

comnluﬁ'ﬁ‘%dtlrags AniE &b b comhuARGiEX ?ﬂ&'n@rey SEALBMhe®Rek NGRS membership
wreless transmtters and recelvers interact with
can vary witcess. node, e.g., a base station which serves as
the end node's network point of attachment. While
remaining wwthin the range of a transmtter, e.g., an
aqoigfefend BRI GsCPplicons €61 Y exet @MEnt different bl eds Bogeach end
can voluntarily join or |eave nmulticast groups. At the
node ptinglagaembes ofriopaimuljiple or Ag MuMinast SrpeRsAt §BY §PdLFstimen Within an

area s%?wg s)[ £ rgxfsgmgé(r gﬂgl ta&c%??ﬁoc@@%ét&a&] c%P%ra}%“nﬁ!% nﬁ ?up me¥1bersh1p

may @tﬂﬁ g¢ aad fociotigeytey the gfbulpyneﬁnbts(eb eC@,[Hs&tSL&;Bﬂ@f @ doeyhode decides to
generating a wire] ess ternjnal ut S|gnaL S|ng
enter g, BHRB BT PR oY SIgRRHNERPH Hligast application (qwake 1d6Siresh group
memﬁ’érsﬂlg@ﬂfng@ oy ttérﬁﬁrﬂtm% R R ik At %ﬁﬂ@ag&mcﬁ[eﬂlﬁ:ﬁhw@an also change as
pres I'nventi on be signaled to the access node
the retsolt wharcénd drelealydamvdes. g.sa mobid rellehyntaring ereleagng a cell.
communi cations |link. The access node can decide to
grant and/or reject an end node's request to be added
t Qn@nBekdhplastsysieRUBnd fodds withasiedeRRrafifhiMiefLand receivers interact
informati on stored at the access node or available to
with grhaccazsgwds, g de base stition whish serveAas H@r@mﬁ@adﬁ; ppetwork point of

attactxen)"l(%l?u Whlfégr]cr%g%l Pessl%efalteabigr? ébfoﬁbf)s no ét’ ﬁE %cess node s cell or

sectoﬁtr@lsmldﬁﬁﬂlemﬂ ndODSHNiddentaril j@in u ldave aslticher gtb@ps At the wireless
corresponding tao the group the wireless termnal is

termigals iwging AR/prolepyng groela@cwletvfu@gfmkl%i bmalitfat Bl qapans which arc
respogglg‘y&) {&%Ympﬂ{‘ d élOfsﬁ 1% lalmlhﬁcasfj%ﬂ}h@&h etngt%téﬂodé)eqslg‘ser depressing a

envi ronnent , wher e Transn
key obgmbmtdtgl*a wirelest themintlriapg i gngl mngamdmrd:ﬂ@ czim@dt idavitedA user's

and often relatlvel cost | conmpared to wi.
desirg BTGt B Ly ot BRED. e SJEERR Y PF BIGREy™Sepgon. can be
si gnare%StQ TR casneaatd WhHich WHeRPaADde ACDUPRH f\/wmls@%bnﬂﬁwmons link.
nbership i nformati on can be very use For

exanple It |s unde3|rable and wasteful to be

t rﬁl%satrpﬁésts ngge can ad%:tto g%%? 286 r%cﬁ%n?lﬁ nt%ﬁgg re%oggt%J Be added to a

ere are no

multivhst Bidup} &18., beea o8 S&Qdﬁ 1ﬁfoﬁﬁmﬁfn@(§redl66lae aé\fe@@ﬂ@ﬂel’tglayallable to the
accurate and timely multicast group nenbers
access AP Fett-i TN 28 AUHSHHEAIN AGPURTE a@rie"rﬂth%re?@aeg Chdda server. For

exam??:ﬁ%f?a;\l/%f:%sﬂe&ﬁ%l ?h&%tlﬁ%éi%%x‘éﬁi &CsﬁHé'c?itbg t%rbqnultlcast service

i cast group nemnbers formation al'so
corregpoablingo apt grougz dieivarelas terolinal Castentptiag sovjodis itmsequest tdiee added to

set of group nmeppers. .Upfortunatel known nul ti cast
theg@ﬁﬁﬁﬁWﬁ%%f?é%%wgf%¥a@B?££¥gﬁ&C?§SB&3Vide rel atively

In a wireless environment, where transmission bandwidth and other transmission
resources are limited and often relatively costly as compared to wired communications systems,
for system efficiency and resource allocation purposes, accurate multicast group membership

information can be very useful. For example, it is undesirable and wasteful to be transmitting
23-



10

15

20

25

30

limted i nformati on about group nmenbership at a
particul ar access node, e.g., edge router. GCenerally,
wOobme/0sE8Ng t he known group conmmuni cati ons et POTES2005/029086
wi thout the invention, the set of end nodes included
multit43t MesBdpdsi t6 asgmigh Oolia @bap Mbkn thekd @by 1kpewany mathbblhuﬁ the group
. .multicast transm ssion nmust be targeted to reach
withip the ArSeeTIAdRe qOvaIEs e ATREIINglY. ARG B, UpH mulficast group
memﬁgﬁ%lﬁ&npaftloh hd ﬁn[?d?{aﬂ{ kaff?:fbnﬁﬁ%egkenda@ oPefaliBR 5§ Mirkless
rchi1s relativ ow and can lead to waste in a
envir(wirncﬁit eAssuete amdmmeh'tmwllueaﬂt grosp gmeahtgrihep imgornrasios risoteadbles
to _end_.nodes which.are no Io% er in the access node's
optimigigh QBICES, TR Buibe ST HIRIETRT ¢ he
present invention are directed to inproved nulticast
communi cations techni ques. Various features of the
prlérs‘emnamw,éﬁm@rm@lﬂéasa FeraBuBigatiNSipipIPen]$ Frgditpprovide relatively
|ness f i,0
i) AT s o2 el e IR 8 oo OB % outer

Genefmllyb@héh l\iﬂ'lrhglllme kaewh %mmmnﬁ%enﬁmetm& withoutithe m‘vent]on, the set
network attachnent. Sone of t hese eat ures
of end perlcsjrrduderri aghrltisnst group ate ohE Igplyigeens paghihpis giticast
[ t € ing
o850 ARIRIESERS L AL L O L0 ehe o
of thisl srefdrmtaniop maayi ebeongr Hmp seaderiybichhs rclatwbba'w iangh cm lea¢11 to waste in a
access node, an a Qﬁ?ss node of f

wire G R TOrFIC Ui 1 SRR TR G GahiBeaE SOy Eh tisig gneer in the
accesg%aésc&ﬁ,gragggféﬁ menber shi p |nfor mati on at the access
node. For exanple, when a handoff occurs from one
access node to another, the access node from which the
off 0 IS ' . ip. .
A o8 SR PR TR g i

comrﬁlﬁhd‘ﬁohs’iﬁdlﬂﬁq&fsf Viarions feahirésoefshe pressnpinventiar shidiretted tesimproving
mai nt ai ned at the access node, The _access node whi ch

the timgliness, rakiabilify apf pEroaofiiplormpfign avajlahle ALAn#5CRSSPOCReedrding

ol GO R RS A8 e R RV B, o

of thaaé fdaneehandaiiitvenipbroagh dre we of evedvedrefsignaliag owtieds bathe present

mana t node art of hando eratio [ n.
imveriREo BB ErEb Dt Beaf PR PR S e Which are used to
prov1k19g g'n%rﬂnbe?é?l‘{ﬁlnf&hgiﬁﬁn GPAHTALREGHOUO N a3L&B AblidEan e handoff and/or

uséd between a wireless interface at an end node,
othergypgs of wifomhatios te geneirsiend/anepdaie meltieass grav@anentpgsship information at

the agg%ﬁ i ng Iﬁ%i,agﬂrep eagrfr}be(rjl r%ﬂa{lg Efg \S/%cuésr %51% Q& %gg'&s H&ﬂ: to another, the

access Ab&Y H&Wvﬂﬂclﬁﬂfé Hafd¢ff O¥duEEME P ﬁf)dlaﬁdmfi £1o0p mrﬁ%&hﬁaﬂdlformatlon to
node regardi ng the acceptance/rejection of requested
remoye 6\9;)“}‘?2%5 &ERIY Which is heing hapgndaf) framgpeftinesh growp membership lists

main%r{eﬁlafﬁ}% A EREAS eTHe%cUéS@ﬂofl’é/ wﬁ{&h(@m 006 Wreﬁé's@gﬁmlrtal s new
Sl gna 0 and recel ve sSi gnal s rom t e access node.
netwdikeowit b€ bt ment may apdateriy mokichsitgesupahembersing ivfodnation based on

node, external to the
information communicated as part of tﬁe ﬂandoff operation or received from a core state

management node as part of a handoff operation.

In accordance with one exemplary embodiment of the invention, novel group
communications signaling is used between a wireless interface at an end node, e.g., wireless

terminal, and an access node. The signaling is designed to provide the access node accurate and
-4-
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node and coupled to the end node by a connection, or
partially internally to the end node, e.g., as may be
w0 bwcozie2 where the wirel ess interface is i npl BaEOS®AS/029086

as a card which can be partially inserted into the end

reliatio tha]ticastgroupamambershipk nfoanpidreandao pRIDAde donfismatéon to the end node
g nbodi nent s, ?he W rel ess |gterface Eerves a S|ng e

regarding thafSeRiARre eI e bTbpIgaes eg eEo R MABPYShiRy Lt thg exemplary

embddBHER @Qﬂ?eﬁes@ﬁntﬁh&‘ce@ﬁ‘ tsdaafieanBhdaoBYS SRt ﬁgrgll to Md 1Bekive signals
as opposed to wirel ess, connection. The end node in

from yizer dceess nedd oBhanwitelsss intsrfaceman bg rrtj@lpalctc ritmeuetidorantde ogrgernal to the end

ich th eless. interface.is ¢
node g oy Ml Fit R R P Biion e B S b O B B noce. e
may BX@ERhRM Whegerhediir@eys imbrfhdeds impylemehed as & b&dW/Hieh €§5be partially
interface used by an end node is used to transmt a

inserigel anip thestRgerodpi 2-i HPERAK OMPEARHED e Jossme smpodimenis, the

wuelé%lg %ﬁﬁ&%%rd%@%gﬁbe dtxib%e c‘i & c%ﬁ?le& & &Mfﬁ&éqgéﬂagcaﬁponents of
adde renove roma ticast group

the ered gode biyra physipelnsg., twared, ad @gp@kecge mdr@etsepbobye@m drhe rod @ode in

. multjcast ap I| ations executed in the end n , e.g.,.
"aﬂo%“r‘feh C@E@P‘éﬂ‘% 1475 ASEHBHOE Y F AN E “’F’BH‘@N & ?‘r‘gﬁwwéregess interface
lscoﬁﬁgfe%fH&Qﬁw§aﬂaﬂﬁg&KmThe group menbership information N

change réquest signal includes, in sone enbodi nents,
an end node identifier, a mul ti cast group i dentifier

rmat i. i ndic t|n e en
B A VORI b DS A G Brss e

used BY @t EnERdeas Pt MEnimit b @%@r@&ﬁbdrﬁﬁﬂiﬂff)ﬂnﬁéz[tldn%hlh}gker@quest signal

in the nessage. In response to rece|V|ng agro
to thagsaers MeAe phemthsrviaaless heranngl gecks ée beadded;og ﬁf‘dDOVeidferfhé multicast

t

eroufy PPy B P8, o (et 05 S6AL RO DO POREE: bt hmulycay
appligdtiohs exesued mfetherdnd dbdg rts, widel eperataén idspdrize te@ mi)unmde; ved from a

sendi ng the nessage is authorized to be a nenber of
user ffae RSt ed group. If the end node is authorized to

be a nmenber of the group, the access node will add the

end node to a group nenbership list which [ists the

neftisearsuppmembershmplitforagtionghange lwhil@h sign:d imcslila’rfg, miothe

ccess node to receive S rent . . .

embaififgin of 2pe & LeT st PRy Eebofiiseh g b mpion ngicating
whetl§Hrfifleedr@todoW debkid tto B¢ 84HRd or Am@Rd fRRTteGARNLBAE Broup corresponding

menber of one, multiple, or no nulticast groups at any
to thegypwi ldeﬁtlﬁlfrrnédu‘ﬁ@slu hegetshge- access node adds the end

node to thegroup nenbership |list as requested, the

Access Node will transmt a response signal to the end

nad eesipﬂﬁisieaatréd&gllﬁg‘lagrdub snenst@ushsi inf@madondhiage requelissignal, if the
) roup been granted. |f the end node is not o
signa {?HH%%‘% t?éfot he sncb@@ beeadged togr mphiisay BErn- thedicesst 8adg eeeiving the

signal 1, i®O4ESEmbodiments, determine if the end node sending the message is authorized

to be a member of the indicated group.

If the end node is authorized to be a member of the group, the access node will add the
end node to a group membership list which lists the members of the multicast group which are
using said access node to receive group signals. Different membership lists are maintained at
the access node for different multicast groups. An end node can be a member of one, multiple,

or no multicast groups at any point in time. Assuming the access node adds the end node to the
-5-



10

15

20

25

30

signal, the access node will not add the end node to
the group nmenbership list corresponding to the group
wo deebefsed in the request nmessage. Different PCT/US2005/029086
menbership lists are maintained at the access node for
grouplinefrésership listihs teqaestedg theufowessl Modeheillgeamemitaenc gponbesigmal to the end

yode i horized tq be added h
node AR i s e AR AR E “delaS T OR et B Sqes:

by transmtting a response signal to the end node
indicating that its request to be added to the group

haelé thsead n@eeise! apthosized; 1o bg asnasmhsr of hearprmingicated in ghe request

signa ,rtﬁ)éjﬁ)ccgﬁmg'\ﬁﬁ'ﬁﬁhpﬁd@éj%fndc@t n{% gggl%) ng%% 1R llfs?Eérresponding to
or receipt by e Wi reless Interface modul s of a

the groappdansi€ied in tha cdyugstangss agenibsfistenpmienibershiptliserare hanggined at the

request signal transmtted for said end node. In sone .
accesg ﬁﬁ%f%éfffeg?mt%tl@é}sb&rﬁ% (I'jlll[hm"? EAE MO tﬁeawﬁj Boqg; i g authorized to
be addB@ o Sldep s rfuBliE @Gk ABAYL RobOwhield: blihd REuH itti
=4 rren‘tc?ers [ p%i rslf%frurrati on changeor equestsa(giﬁggatll V\lﬁgn gyﬁansmlttmg
a respanspoigsd th s endnobemdicabugihaeds tpguedhéo e adsled $sthe group has been
deni i,nterface nmodule in a pre-selected period of tinme in
enigdhi ch a response to the request woul d normally be

expected to be received. This tine may vary dependi ng

on the particular systeminplenentation but is usually

a lgearipes exgmpey emhedinERES, EWUP CREHEIGRHPH Mogilsrifdid ¢y node

. ' l. J ithe .
monGPRR HAANF S 100 il LGRSO SH LMy merbenti
informtpig ¢chadgbdieqaesteighalaastmgted for codenduaial [0some embodiments, the

application operating, e.g.,,. executed by, said end.
SroumIRMURtRAIGRS Mqduledireg s S VB lsHLIRICERES BIDURIS 3P Fetepns g the group
e B R D08 MOl vy e
wireledsiismtfaceododiude wha prie-selepled penod oktima dawtlichnal respoast to the request

T AR RN N -

systemNhldnRGatAtheRMskdIR @%@Fw&iémﬁﬁe.and the group

comuni cati ons nodul e of the present invention. Thus,
the nethods of the present invention can be used wth
CORE %l'] or%?' bgrrsﬁgenf%% 'c%%ﬁ%eoﬁéugp B:%hacl&f% 5Rélnsgevr\fe}a|?é)cﬂ teither
reqwgrl rPg e support grotp cofmuAl cat I ons
direc8y ghnialireglyi, ih RepasEaarinatidn §Upplipd Bg & AlulfidiyE€Frbu® Bomininication
such enbodi nents, the standard aroup menbership client
appligatig (0gerBbRS &<2-+ Feewpd Ry tsaidend@ere. s Thmmgitigag) esHp communication
R, ARCHRRAREAN G 121008 doRtin A REMRANE! MIBAHES
apph%% opt)/i:lonaiQ r]espg/nse tsi &gﬂé@i r?g use%ultonggfgcor dancg&‘% Ely,a
standwidt grothmembers kiptcliemveodulowhishvmplenfeats ssandesironkieadt sigaaling when
reques

: hto be added. to aﬂ%rogp is%aq.enerated,. bot h the
interagfipig, ¥dth 088 ar HoEE PHIICAH @ HDALIPHAICHIONS PRRHCATRISEARERITS g o
interfhE L RN ESARL apFINBRSAOR M ELBLP ¥biHBRN Wi bhsTREAAObEIHE HRYENt

menber shi p i nformation.
invention. Thus, the methods of the present invention can be used with conventional group
communications applications without requiring them to support group communications signaling
in accordance with the present invention. In such embodiments, the standard group membership
client module serves to convert between standard group communication protocol signaling and

the novel request and optional response signaling used in accordance with the present invention.
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Wiile in sone scenarios the group nenbership signaling
of the present invention may involve nore signaling
WO b@k/0sBE known group communi cati ons pr ot ocol BCT/UE2005629086
the potential to reduce and/or elim nate unnecessary
wiGietrethat 4 reapant ssi eaquedt torbd added $é a giagupad geneiitedy botiythe access
lgi i n known systens ue to the unrellabllltg and _
node png-the gpd gadesiip a4YHeiR SPRKMCBHNG é'@é’.reoﬂﬁwgmm'ea are’provided with
reliabTEH8 gﬁ%ﬁh&eﬁméﬁﬂﬁﬁﬁﬁg&§ node. As wi |l be discussed in
thé detailed description below, detailed group
menbership informati on at an access node of fers
bene

ddi t
Wﬁléegﬁfsgﬁlegﬁ%na&g% Itrg:fgrw%n{aggewhﬁp esggalm Hﬁ@ resent mventxon may

involVeemety E@fliay sanabhe kabwh deo@%ﬂﬁﬁum@ﬂﬁns bwrmrowa has the potential
vari ati ons on the above cri bed net hods and

to redaippadier pingnate Hénff&r@%@h‘f'lfﬁlﬁ%ﬁéfﬁnﬁ’élrﬁs@tné’f PpedLsast egnaihwhich may
oceu K R RO SRR oP U PR R MBkaing sroup
memigdship htomadccessappt.ary enbodi nents, features and
benefits of the invention. DETAI LED DESCRI PTI ON OF THE
FI GURES AND THE I NVENTION: Fig. 1 illustrates an
EXQRH P di S QTR BRL dePliled YisdBiPidR Belo®, Hetaild &8Lp H'Jeﬁibershlp
comruni cati on network, which conprises a plurality of
informatitesatian eceso nedscféads ymeronnadditeental benefils inkermsiad deesallogation and

C nication s exch nge

use of BRFRSIRLR Sr R LRy M Aie BBt

communi cation protocols, e.g., the Internet Protoco

(IP) The communi cations |inks of the system 100 may

baNUmgsPRsTEsRaEENS @rpihe aRevfsiescringdimeghagsiaad apparpies Ofame.péesem
mvenﬁgp I%sposﬁgl%/ qrhe\@e{aﬁ%@ﬁeqscﬁ 1%@861&9»% 91'35@ Won H@scrlptlon
conmuni cat 1 on system nc

of thephudfrﬂﬂohtay vell ®discasiesadiRbnall@mpladd am]bé(ﬂimeih&4feaﬁ5€s, and benefits

whi ch access the communi cation systemvia a plurality
of thegnVe[iiPBss nodes 130, 140, 150. The end nodes 134, 1386,

144, 146, 154, 156 may be, e.g., wreless

conmuni cati on devi ces or terninals, and the access
DETANCED NBSCRIBTIONIOF FHE FEGURES AND THEESVENIION:

routers or base stations. The exenplary conmuni cation

system 100 al so i ncludes a nunber of other nodes as

ey g he 0 edetint XeRpRYY) BemmhRhEH YRR WJ, ¥.20r dellular

prOV|de specific services or functions. SpeC|f|caIIy,
commupécagige rpivark, woaheomnpase 8 plusglaty @frm% intgreonEresedby

C0m1'I§n%l al,no}x:}s/ llﬁngsﬁég&ﬁggkglegé{ngﬁrgg Mﬁlﬂ + E}{SE:WF@@%E& exchange

mforrﬁﬁltﬁiﬂﬁush% shexeils, @G, eﬁﬁsiged,eﬁsecbomc&ﬁﬁmonncmcgnﬁbuonglsseeg yehe Internet
node 106, e.g., .Session kgltlatlon Pr ot oco]

Protog@ld}@,) S’lg)p\;@mmtglécaﬁﬁg,s lipks of ey SteR ]é]ﬁ)praw e 1mp]emelzted for example,
usingSWtRPHb& @Ealﬂ@sd P@vﬁ@l@gbcc%n%urﬁmg keeRhiqREs. The exemplary

g

sessi ons between e nodes, and

communication system 100 includes a plurallty of end nodes 134, 136, 144, 146, 154, 156,
which access the communication system via a plurality of access nodes 130, 140, 150. The end
nodes 134, 136, 144, 146, 154, 156 may be, e.g., wireless communication devices or terminals,
and the access nodes 130, 140, 150 may be, e.g., wireless access routers or base stations. The
exemplary communication system 100 also includes a number of other nodes as may be needed

to provide interconnectivity or to provide specific services or functions. Specifically, the

exemplary communication system 100 includes a mobility agent node 108, e.g., Mobile IP home
-7-
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an application server node 104, e.g., nmultinedia
server, as nmay be needed to support specific
wa@p@kiozas: on | ayer services. The Fig. 1 exenplB€mUS2005/029086
system 100 depicts a network 102 that includes the
agentdioBeé, 126 Aldyde rieedaded sOfstet thoHility bfendendeiet®egnalceszgiodes, a session
~ server node 106, and the nobility agent node 108, each
Signabye sTSEINONE |6 ereecTeation SnHan RIBIOREHHOPTHEY YR, Figaay be needed
to supgp%pc e@%bﬁ’sh nt Q@cﬁﬂl@gn'té?ﬁn&eé _ frhnddi(mﬁogr Qéssio]'lggewﬂegg end nodes, and
espectively. e Internedi ate network node 110 1 n the
an applédavon keré@hoglk 464 pr. gy indBsnddiet erconasendy be needed taippont kpecific
.nodes that are external fromthe perspective of the
appliGRUPAYRT ¥YCSH a network |ink 111. Network link 111 is
connected to another internedi ate network node 112,
whi ch provides further connectivity to a plurality of _
addedsg. lodemplap sysiern 100 Bepicts a naetarks A R2 thapknsludes thezapplication

151, respectively. Each access d 30, 1. '
servefjiple O8aPES IRl tesRaBRs J VR, B SmapiRptilnig 1g8. cach of
whicleRGoRREes tb hdnterhdBilate (drddrk deHz)1,10(bd 2 corkdfonding network link 105,

respectively, via correspondi hg access |inks

107, Y097yespgetiyely. il“iusz)i?tex(rg%a}te nejpprk F‘é%ep]él@tip " rg;:_twpr&gll?qsg@lso provides
interc?élgém&%% I‘ieg\%‘gl:'@{oglgg {HANars ¥R iR H00 th@?é?giciﬁ@%? tHaQfBvork 102 via

pi cted as using w
netwdrkdinkdll Dg¥Netveork link il t & emseast®smothenimsgrmediagr miwdek node 112,

_.access. A radio coverage area, ..9., C i catipns.
whict BioNided gthen qammeq gy S AURI YA S HBAE" 140, 144050 Yiggetwork
links 19BA8¢ 13M€teépedtiFelyl | ustrated as a circle surrounding
t he correspondi ng access node. The exenpl ary

communi cation system 100 i s subsequently used as a

5 kS MR I 530 B IR BRBM Sl oo o

end nbAds| (WSle 188y, i( A 186}, WH4K 1 $EPRERgtiedy, vikeseedpbrding abxrEs links (135,
and tyge of network nodes, the nunpber and type of
137), 1145k 44 afld St he)i IesRactvelbe &t thgickgmpIRTXEAEPMAREROMRYgtem 100, each

i e . i C | R 1
eSS TSR g 5 BAGIRI SR GOMACEL, PRLRAPAERS .o
proviappaest Usradéo ¢overapeanpl apy canchunmdesnsvaeilnl 38, Wi 8 el 5836 each access

communi cations interface nodul e, capabl e of supporti
node §3QUA0CERniAPEstvPIns (DF G g 4 0ol RE ek TR RaRaIme access
nodePresent invention. Itens identified in Figs 2A, 2B,

and 2C identified with the sane reference nunbers can
be i npl emented using the sane or simlar elenents.Fig.

2 rovides a detailed illustratiqgn of an exenpl.ar)

e b5 Soripn ety st ol b nduenf]y uReEAR 6K for the
descriptiRGF AR Binb&dinfeRofhe iR Bhtidn VRIRrh&Ve ehibodhifertd 8f the uvention

enmbodi nent the wirel ess communi cati ons interface

inclugevarioss pEW oFls topRigies ashera thertuantea pnd Bivp OH BRIV OB n@dse, the number
and t)r']p%do% links, and the interconnectivity between nodes may differ from that of the exemplary

communication system 100 depicted in Fig. 1.

Figs. 2A, 2B and 2C illustrate apparatus, e.g., exemplary end nodes with a wireless
communications interface module, capable of supporting group communications signaling in
accordance with the present invention. Items identified in Figs 2A, 2B, and 2C identified with

the same reference numbers can be implemented using the same or similar elements.

-8-
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230. The wirel ess communi cations interface nodul e 230
may be, and sonetines is, hardwired to other elenents
w0 noobloes4end node 200. The exenpl ary end node 2P0T1/US2005/029086

depicted in Fig. 2A, is a detailed representation of
alFigRpapravidss b dediledylubeativhied aasxanylagrmdofodt 260 énplemented in
nodes 134, 136 144, 146, 154, 156, depiGt in Fig.

accorgancg r\iVlEhHgl qul@f 1r?gpté]%lgdq)rﬁ§§m mvtsrﬁg)ne Jat %%Iol% c n boldlgnent the

wirelds 91)1’1&?&‘1510@&@5&9%96 md8die 280 ¥ dheWASSE aft ATEMAI &ﬁ‘ﬁ[ﬁd?x@nt of the node
Intertface nodul e 230, a user input/output interface

230. Zha“mmﬁmnannmyn@mmnwompﬁawrn@@étﬁ%}nbybgumdzoawUnwsm hardwired

di th
oo EESEEEAT et R e S SRR i
deta1lg@k%resgﬁtﬁu@rpmbﬁtl%(mat e 830 as 240mRfoftiieeRNtbdes 134, 136,

200 are located inside a hou5|ng 202. I n sone
1

144, lé%bé@ﬂ 8 ht depisied ind'iprle darie Figy2hembadimgnt,|teeend gode 200 includes a
proce sorr 5{)9 31 \91&1%;% coMnéLﬁ‘l %n 1&&1@5&%&*&}?%% uggfglgg /ortrléput interface 240

e housing er e
and n&,ngary 286 couplédegtther. byZﬁs@J@élTchordtrigey wid alseX$ the various
interface nmpdule is external fromthe eng node hQH1 %
€ components

compghentt @i fpe gR RRer 400 can axFizage BiratigRriAAAT
204, SENPEE B¢ (e SdmoMt 206¢ ARG atetl ihEde 950&1%@2&‘ InlsBme embodiments

ot her ’enbodi nents such as shown in
of thapresehemsergmmyarieasan ipori®nmb thel eir¢lsssi miptfewempé‘de ééO & located in the

o B T e B AGRE Ry P s ot
modull Vi QB AT AR & i rolle hH@ i dndeslR U Theehdibde bph&ommumcatlon

processor 204 under control_ of various nodul es,
conngcyom,i %sVla coppen datgs iona gener In ather cahodinagngs wéraatsh@ﬁn urFig. 2B,

the w1rF:1%ss cO m gatl%g;g) n%o%uf%egfrg]g?}ng%qug‘ ﬁ.ll F@llﬂd?% ]’H%&MF%A card,

oceSS|ng a5 odr §Sudsed
whic&iibeyins2Hed aneé raxeedtfeh tie eat abdeipy pusashroagh etlofwning in the end
ot her nodul es. Mddul es may exchange data, infornmation,
node hoigsing HYRal s when execut ed. Mvdul es may al so share data
and i nformati on when executed. The w rel ess
comuni cation interface nodul e 230 provides a
wﬁ&hqurmnobyomm cotreoliofitveriowsl modrigsoagn reutokes.tindudstidn memory

200 can nd, recei ve .signals to/from ext
210 s BT D RETLMHSALE 1 BEEOrTY Setovs 8 BlBLpecsing as
dlscu.\Meﬁ BLBSS TRMMIIEAKEIARed RiBSha2 100 R 88 oh BGIUH BB as called by
e.g., a receiver circuit 232 with a correspondi ng

otherrnetuiglf\?l h@dahsém}@XZB@gﬁﬁdtaam(f@rmﬁp 1andrsigmalsovhan exgauted. Modules
may %\T%%Sg]afe Cga??r rnecf'l%?ndla[}%réwggrgg u{e ng antenna 238 used for

€ en her net wor kK nodes,
via wirel ess connunlcatlons channels. In sone

enbodlnents of the present invention, the wreless
c OFhSUYiTedess commuRicaFipn Mierfasg madubesdBi preyiderea mgghanism by which the

mtenléim:(%lgcﬂxgﬁtls %rf @‘.&S&%%_bd%%éo anfseh BLRE fRESe URARIS Yo/ frdth ex@imal devices

and network nodes, e.g., access nodes. The wireless communication interface module 230
includes, e.g., a receiver circuit 232 with a corresponding receiving antenna 236 and a
transmitter circuit 234 with a corresponding transmitting antenna 238 used for coupling the end
node 200 to other network nodes, e.g., via wireless communications channels. In some
embodiments of the present invention, the wireless communication interface module 230
includes an interface processor 231 and interface memory 233, as depicted in Fig. 2. The

interface processor 231 under control of various modules, e.g., routines, included in interface
9.
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i nterface processor 231 under control of various
nmodul es, e.g., routines, included in interfacenenory
WQ@3®6023382 0l s operation of the wirel ess conmmunNPCHUSDNS/029086
interface nodul e 230 to perform various signaling and
memq@y @88 sentngs aperahicﬁmfahced/ifekelsmmmﬁhﬂcmuhegfai:mmbduile @30 o perform
[ 233 are cut e

variow AN gm0 PREF- e KRETsS R BPe TP NSt dnterface

meméx‘?fZ@B RL dX@Bute@BA stahGp 8t £ WNeMb Eﬂﬁﬂﬁﬁﬂuleé\/bldl&iﬁlés ﬂﬁfg{l exchange
so share data and i nfornati on when executed. The

data, sempitianyandrsignabdeher@aeaiteh Madilasiowy alsashire |dﬂ§@uind information
Whendew&&e 242, e.g., keypad, and a user output device

SR o di spl ay, which are coupled to bus 206 via

the user input/output interface 240. Thus, user

|n ut/outgut devi ces 242, 244 can exchange
hexamplary enst tadg 200 alsa 1RpAides @iuser IBPH&eV’Géﬁﬁ%ﬁe&t keyppd, and a

user (}L\E@.\t %Qgcgg 43, e?gg,gm%?s@? Whidh zir%1 Q&Ip/l&i"lto%g 20 LES tﬁgﬁgergnﬁg.\t/output

bus i nput / out'put |nter ace
interfacesiOl dthesl Wevinpetoupii? dePides 220 244eancexokaigamfeormityon, signals and

ich a user can t end naqde
cata s g scShprgis AT fecagisce A Bk aumabouhiergise 240 and bus 206

The ds&ﬂH?utﬂﬁYﬁL& thtdfete 200 aHS s oOiHieR e vidEY2 42 244 froRi RV quchamsm by
the functionality that allows a user to control the

whiclemusen gareoxa@e dhrcendmolle 269 toresompligh ceriandaskess In particular, the user

input %%glg«%g{%?n lgs%%lmb ttc%gldc/g 234]: gogfgéeztgg%uqc{lgﬁeﬁlty ﬁ'leggltl%)&sl arl1 user to
contr&INth@ehdiitle, 200 aad apysticanses, B NBodult Oprogiaimsdesitifgieandor functions,
nore nmul ti cast rou comuni cat i on appllcatlons 215,
that epagte lsdh%n@ﬁ@rmg hﬁ%’éﬂ pdet290;i npl ement ed i n
accordance with the present invention also include a
standard group nenbership client nodule 213 and
can eresFigrth egbsdiardgtict grdagde memyey 2h0 (ncbldee ohe or more multicast

SR (TN Y RERTE TR (e

accorm@%fﬁetﬂé Pférs&{tmhﬁon 8158 inclddelaS%dHahrd3) rQﬁkpmm@Qﬁ]gdﬁent module
Pr ot ocol , Multicast Listener Discover

213 apd corretspoamdg st@ni@rd: gtmgmmmessmm alienit mfbmt@loa 2§t4affdiarsundard group

go) t t
mem i L PG A TSR PBIE o §ne Aty ot e iR
proto€AIETEL] &Rt he? Grb@SIMah 858N Pickod®! (IGMPY, MiaGtasgLRtHpsr DREovery
whi ch the application should receive traffic) to the

(MLIR), etaddn enchesigierhediesninihat inrludae siwpeif @raupanempergiip client module
213, ﬁﬂﬂlchsq %gcg:% ol a‘?&%@a’t’”&h QE%III&BSEJ %921 Iag ér‘?c{?ﬁaatl% Qlto%f)fcgﬁﬁuunication

ing o nor e’ nod

requ1temkh&r’(ejgt midti¢asugroasfee bidhfthé Bgplisheseshiouldveedive matfic) to the
varlous enbodlnents t he st andard rou nenbershlp

standgud; gzoup MeRIaFTEhip £aCRHOqult ePL66 anephiie @n gragignming interface (APT)

and 11&91%‘9&%&1% 913 fifm'ﬁﬂlﬁ %%oﬂﬂgtle%od?tﬂé's thM SRR A arfus Msfocts of the

conpli ant | gnal i ng t he group conmuni cati on
presentidudntio 1 In waridi Embbhierensscthe signdesd grqupomgmbership client module 213

may interact with the group communication module 211 and/or 211" using IGMP or MLD
compliant signaling with the group communication module 211 or 211" then acting as a proxy
and generating non-IGMP and non-MLD compliant group membership change request signals
which are transmitted by the transmitter included in the wireless communication interface
module 230. Thus, in some embodiments which include a standard group membership client

module 213, the group communication module 211', 211 which is coupled thereto serves as a
-10-
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and generating non-1GW and non-M.D conpliant group
menber shi p change request signals which are
WO e@nsrd4gt ed by the transmitter included in theCT/US2005/029086
Wi rel ess comunication interface nodul e 230. Thus, in
prox s witd tlmmmar(bgrbsp wieimblershipadligdemadde 2hd adavigig dopapplications to

T T e

signafiRg OXY mnth the standard group nenbership client
nmodul e 213 allowing for applications to interact mnth
t he group nmenber shi p nodul e 213 usi ng standard API'
a FI t,
t ﬁg tlgegla % e%%hm‘?éng 2%& c%efgc é@ ﬁ%%smerﬁa%g érh (g]ry 233 further

mcluﬁ&ﬂi ghﬁp commum@tanan gfoﬂuke memmnd@rd)mbcﬁmdwdnemﬁ)hlh%l&lanon
group conmmuni cation information 212/212"' that
212/%%%%@}9&6% VaiRUSFSpRety o the Prepft Hrvesion Inrmgeerdpngs. Wihhthe present
fH1l
e Ea g iR LA 21 TR Bl EfrtlRBion informaion
212/218hoaryrbeti mplenZhdxi @enmythdend mpleenendre @ 18i(dshiedichtad thlgehe blocks

abel @ EY 3P ST Wi FrmpRit igoredty ERBF Ehgea 211, 212). e

group Ethndieslidmbdife Bl DEKS ek MA@ rduplmemBdréhib infbiBa@iPdiBnaling

conmuni cation nodul e 211/211" exchanges group
with aregasessIIedp, &.&f @rqmtrpldnmmgm lﬁargng/\pﬁrhulalnasa@m Abelgulticast
nt n vin f
erouelomul Gy Bl P11 8B P il P PR regpirements

(e.g., &iﬁtlcagﬂ.groﬁpsyfor Rdichahe agpliebfiorchdildvecaatd @aTficPathe gﬂ‘ﬁlli)t S
(e i cast grou ps for which the applicatio
comr@ﬁ@%ﬁﬂ@ﬂ msl@lev%l {713 yin @y appliqagen grogiammimgrisifac GAePrD In end node

onnelBE BT Sy SR ML SRR ATV, e

comnaurs¢atind aradiulpr 2002 Irembe reshivp (€ k4, Emldircefm)jglbep ?rih&;betdl’nm signaling

. rou ommuni cati 0 ule 211/ 211"
direc i fesFasiE ) S F R ENGER SHRS TS THEDUPMBENEH PORAF AL, and the
grouﬂbnﬂﬁﬁrﬁt@ﬁmﬂ‘%ﬂ@d@é@ ﬁmﬁl ﬁ{a%%rp@lmgrg}wp AR analmg as would
client nodule 213, and group ‘comuni cati on nodul €
be dirgcted fipmman amyssaiosl@ thmﬁ(gta@d‘amJgronp migarbehihip elieph aloadnky 248.
woul d be directed froman access node to said standard
group nenbership client nodule 213. The Fig. 2B

ermedi FreYB erhBodimBhd igkintiRir td@e i @ 2 A2Ansdn@ehtmdwever, in the Fig. 2B
However, in the Fi 2B the end node 200" include an

the enshipds 2GR’ inguds #penomde osing H05 pati N PERING WkRUglhieh the wircless
omrﬁv\%‘? ﬁ%t&?&e‘}%ﬂﬁ‘l‘é‘ dﬁ};",tn»{rlﬁ fs%ﬁ[ﬁ%‘ﬁﬁe&ﬂﬁ%k 8m%§ ment as a plug in

I's 1 nplenment e as a
card, car bk insatedb\si ilis@ratezl] whés ful]yi instrtedf ephrtiomefithe l¢|afd]230 extends
[ e card 230" extend

I pserted, ortion of t beyond ,
beyond e ﬁe&%@g@)ﬁ BoWigg feRv RGeS Stenglse BS%@“%‘?IGE‘EP d fegered without
being smmwy B FNEinb e a8E K& 240tiBesp 1&ﬁﬂon9e 5N RledRdhd¥iz 2B

sai d housing. The card 230" is coup ed to the bus 206
emboidmnenit by Eipdpg iBBonnector 231" which allows for the card to make electrical contact
with the bus 206 but still allows the card 230’ to be inserted and removed by the user without

having to take apart the housing 202",

Fig. 2C illustrates an embodiment where the wireless communications interface module
230" is implemented as an external device which is coupled to the end node 200" by a cable 229"

and a cable connector 231". In the Fig. 2C embodiment, the wireless communication interface
-11-
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enbodi nent by a plug in connector 231' which all ows
for the card to make electrical contact with the bus
wWQ@0@ehra4sstil | all ows the card 230" to be i nser¢BUSBENFH029086
renmoved by the user without having to take apart the
modiie &30 "regn Dezasilyléognecze(d anldldisonizces! tyrsimplyclttarbing tireatde 229" form

tions. |nter

the cORpBh AR ed s d Rt oIV HETAHARUF S AR Sehier G g persona
complubegs, @Rd wh@dhed o2 inddydenGa bl #5124 8¢ orag)@m@g ¢@bihSertion of a card of the

connector_231". In the Fig. 2C enb ment, the
type sijore 1a $ke RignB 6mbadilesAL i nt er f acenpdul e 230" can be

easi |y connected and di sconnected by sinply detaching

the cable 229" formthe connector 231". The Fig. 2C

i rif. e}’rp'ot/ﬁitai; o detaded@lubtrgiontof dn boemplami wesss audh3@Gimplemented in

person nputers, etc, which do not include an
accor&%ﬁi%@] f@egreé?mdvveaaew Rbe exmplary @cegsy Aodsy 309, depigfeqhfn Fig. 3,is a

detaifell ‘?eﬂré’s@ﬁtaﬁmwf‘ar{ %pﬁﬁ%sﬁh& mAFEMRAYE THPbne (Ff'tge acdess nodes 130,
provides a detail'ed illustrdtion of an exenplary
140, h’iﬂ:dslsclnd oeF200. Ilmhb EH@ Bteambadmmerd ctbe degesenadet300tingudes a processor

|nv nti,on access node 3Q0,
304, QRSP TRHERo Y MerPE s I GaPigTeS s ERP RS et g0 gpd memory
310, &ﬁab hdrb3tbusBY6 PRI EAZBS vRABs goet&fvahbﬁs sk ts of th
ﬁg?es 130, T?O 150, deplcggg in Fig. 1. In the %ﬁénso ©
accesg ABdsIBAfaen, CX@lr?@gmré@@@atmdfegrmandrftaltmdB@ c@noseRris o4, 306, 310,
[ | 0, a mnreless
320, Z%Qmﬁe gcg%:%’ggr%oiﬁf: 3?6 ﬁ#quéé@g%gmdgé% L§ﬁ§3g’§ coupl ed
together by bus 306 Accordi ngly, via bus 306 t he
of the access node 300 can exchan

i ous co

NS EHRACH R S04 PFRA e sl Y aiaes gl CofBorfighings.3pgude in mermory
1088 1830 3l Dt g o
d1scus:sred\bal|0m d&em@dﬂl@sncled@. in ey 3é8 ard emcbluelda dn startop opagycalled by

31 on 0 erat f the access to
other g3 Mo fes SRSk fan i BROER SR Aigha b hangapeesy Modules
may &) e dltCaiDidErRSti b Ghefletchieanenory 310 are executed

on startup or as called by other nodul es. Mdul es may

exchange data, information, and S|gnals when execut ed.

2/2121% {ﬁﬁwﬁ%@nﬁ&oﬁgmﬁﬁ%?tg?gg ov1diq%f n%ta?lgrélel%ggich the internal
compphri@d cfakie acorBCivaiai3o0chy sendianl rédapel sigtﬁrsnaﬁfroﬁﬁmell&h@me&ices and

of the access node 300 can send and receive signha
netwqtl pfesm R LI P Rtk e T AB A WIS esTeCaes Circuit 322 and a

transtReP Bk %QSQ@FMBQMM#J% hadS30848 okAE hiblRsk n@de§2eag. via copper

recelrver circuit transmtter circuilt
wires og éitlerf qpticdmepl Th@wirhl@ssmnianfﬂﬁ@attom inetfece 3ﬁ§lal\mlkromdd£$ mechanism

fib t |
by wigj Pt atte el HneHs b e e St sp S5t ashrp el toffrom

extern¥E QOAE s R¥ Witk 6Bddshe gl BAEhoRE. TREMPRRRE SorRfauhiR§tion interface 330
access node 300 can sefd and receive signals to/from
includes, e.g., a receiver circuit 332 with a corresponding receiving antenna 336 and a

transmitter circuit 334 with a corresponding transmitting antenna 338 used for coupling the

access node 300 to other network nodes, e.g., via wireless communication channels.

In the Fig. 3 embodiment, the memory 310 of the access node 300 includes a multicast

routing/forwarding module 311, multicast routing/forwarding information 312, a group

-12-
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external devices and network nodes, e.g., end nodes.

The wi rel ess comruni cation interface 330 incl udes,
WE@2@6/023887 ecei ver circuit 332 with a corresponeimngs2005/029086

recei ving antenna 336 and a transnmitter circuit 334
MEMBCEsHI PSRBT A sntid ngroup sssrhceshimigfermadiam 314 38d ageetitast group
comfRHRbiSPagplgadcHss node 300 to other network nodes,

e.g., via wireless conmmunication channels. In the Fig.

3 enbodi nent, the nenory 310 of the access node 300

nodul e 311

i ngludes.a multicast routing/forwardi s
b7 Sy Ghp AT e gt 1 biRgorhe Saater of the access node
300 @Y SAPpere RdueinS/ibiv asd@hY 8 miRAE GrafiiSpacBEQYUIhE RIS MYoBting/forwarding
i nformation 314, and a nulticast group conmunication
modylsSilil @zayi usp agy gne qfievanigty ofoasiticass nauting pfwpews, di gDistance Vector

: r eration o acce ode
MulRER S by SBRO MRS PR ReBent SR FESCETMIE The
multipastketting/fbheardingtinfoasbtisrodit inghfiey;, war, ehevauna réutihkland/or

use any. one of a variety of nulticast routing
forw%%e@sgznd&aang thejiieEAgas Brvhigh mpkigast pRefets engresponding to

qmcf%%%§%gkhéﬁw¥ﬁg%%%§%ggﬂgggn$&dependent Ml ti cast

et c. i cast routing/forwarding
i nformati on 312 includes, e.g., the nulticast routing

b (B G 1R g B OBt dcoteetiog g ghe access node 300
to supPREbh&ity SURE nithMetdiPRrGRREEH oR et REVBF fie %ccel'?ﬁode 300. The

group nmenbership server nodule 313 controls the
group ppersbip ipformaaom s teimsludet e.23010e sed o giopps for wmcgihag are active

e RIS TS BRSSPy bttt
pertainied tockash sewh@rourt, ARd SkifRfinfbiRen pefainihs leakh 3P®p%&nber

act|ve nenbers connected to the access node 300 via
conngqied (R thepecsss nade SPP Nradhg warelespingqriace 330\ Bharaoup membership server

modt{?ﬁ?g?%‘{b'thiﬂxg%ets %écﬁ.?;rﬁ%rlﬁﬁ%‘rﬁ%lg E@g@atgﬁglﬁgﬁﬁﬁ% %«étﬁ egcci) HH%%St &§- to control
joiningandHeavang efSsultioake gBAs v Ineact ralandereitiede presesr ihaaiod3e group

merm g PP o Bl bR iGN P N0 RS 8BRS Mg

inforf@tiGPA A Mng VAt ihe %r(ﬁl@‘%ohmiidﬁﬂo@ mBHbiE 2§ E‘?ﬁ th8'eRY RSde 26b.
the group

accordance with the present invention,

menber ship server nodule 313 in the access node 300

e ! roup.nembershi.p inf.ormation signaling wt _

t ﬁg.gfp%ﬁ%trag%s ntﬁrg ﬁf“g?{‘fb’?% ﬁgt]t{f&? amlgal ;afs?chat?%g/.ltgrgamﬁ)da%mgershlp
signaBRPbetlveen a daditibhid tat@ls© Roderdlaliieliti HAPEn dBfYde tak @ Basis for comparison

. typically associated with gfoup menber shi p si gnaling
with e pigsent iBvantigni The kg 4 ReclediagiaptitO0neludes: a waflitipow acess node 430

and a@RGitRGCrA%hofe B3G IThe ' LB PE RS i
A ! SO B PS8 Hemoeri
servet madilt UdRaThaeubssiedAdeénchidds anthndardraadip memderskiptliBRdfodule 422
420. The access node 430.includes a standard %roup _
and R RHBPEHNYy/ticast group communication applications 424, 426. The multicast group
communication applications 424, 426 indicate group communication requirements (e. g.,
multicast groups for which the application should receive traffic) to the standard group
membership client module 422 via an API, 410, 412. For example, when an application starts a
session associated with a particular multicast group, the application (e.g., 424) indicates to the
standard group membership client module 422 via the API (e.g., 410) a requirement to join the

particular group so that the application can receive traffic destined to the multicast group.
13-
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server nodul e 432. The end node 420 includes a

standard group nenbership client nodule 422 and one or
WOD006/023481 | cast group conmuni cati on appl i cati oPST/AR2005/029086

426. The multicast group conmuni cation applications

424, 426 indicate group comruni cation requirenents

SR AU e e Bpiinap clen R S B ebiipe 20 exchanges group

mem@ﬂﬁ%fﬁ&&r&ti@h s RRkIAPAH 804 4Zh \btaRdAQ PRlp mérkBersHibZervEPfodule 432

exanpl e, when an application starts a session _
in thezassase nadetBOneigh targay gioop membeship infsmagewiggrmetivea the API from

oo B B8 i 2 e WRRLFEU 3,0 A58 AR g v

memBekhip alidn€ eHoduRMENant ehd sandatdGoRalebelsBip @@ dile 432 may be
_ that the application can receive traffic destined to
in acqopdanagVith @R PN PLATERE OLEra Rl HYaRagFMsipPIdEIRe s &§i, gnternet Group
[ ent I ' e oun:
v SR R 87, AL ENR 12000042020 GHIPTBO K Rng a0
404 esiAeytae deogsOngale M8 0he dathinpins et arderinberd 3&ociatedheith particular
.access node 430, e.g., to.relay group nmenbership
multieast Giongs ?%lﬁeqtegmélcpawcaﬁ%rﬁ@eﬁﬁ? FiBricspp oG APbuck fa the access
node 5@ AGGRSTe BRAGo&res T EstI1BAShE RBAAAR ’mLﬂQAaspﬁ)tuWﬁg/gorwardin g as

the standard dgroup nmenbership client nodule 422 an
neededhdNoge¢ thatistantiagt guopp membershin pgrading@ppigoches gdlo4@penmye thet the

in _accordance wi.th any one of a varie of . gro .
sccesh otk RaRE Bt s ut s g ek et Teat T ARt uticas
groupPh&tt @GBle ol /6883 noddHotrh&inGin dd Sdpabie listif peEhymbédk Bsociated with a
etc. The signaling 402, 404 enables the access node

particgRg graypd dydelitianaby. standpgsl groun membaiship$ignali g pprregrhgs denot provide
art e | . .
con g LR o PR B R RS et Bl ancir

accepfead®y Hd@cessm@ikecut e the procedures to establish and

mai ntai n nulticast routing/forwarding as needed. Note
that standard group nenbership signaling approaches do

NGho SNAUERdSIRL fdnlBoRl ERSHesROLRI bR W I P IAEN R sH: P Signaling

nunber o% menbers associated with a particular _ .
betwagnlahiacass nogecand, anreod nedaimh@emented tessomdons Wwith thei puesgihinvention.

o 158 SRBh g el 8 B S0 RB R b rdhnce it e
presehBARGIDAIaRd 8h BREHhSRDOBARpRANES il AcdiRBanE MNihdBe ﬁ_resent invention.
confirmation to the end node thatﬁgroup menber shi p

The aceageinederddlfr andiead @aote 200 dapissed/iad igndare siraplHigdreprepsptatigas of those
. acce ode ... Fh Q. 1L us t ' :

cen BT 20 L G S B R ek roupmemvcrsi

serveb@bugie 3 13N TAE efdtode@dO irdiadean geop cuoarauniogicmaodidel 21 hand one or

accordance with the present inventiaon. The Fig. 5 bock

more A HFASHE SR COTRBIUNRUOTHPPAERINSS 2 éd@ﬁségmwﬁé\%éﬁe@gwﬁﬁwms

funhggxg&&&a{]%d%& gmhﬁ ToRIRARNY cileAY 201 R2n8dd@EmBAH R hat include
i nmpl enented 1h accordance wth the present

a staridandegroupmenmbhshipatiess2 1o the i3 0cahgroep domoueic200n applications 215,

216 il?cﬁ%ié(gfgr%%p icgmlr:rilu%icatSlor? ¥eequ1sriem ||1t|s f(el: g.gmﬁﬁﬁzzsetsg?g&pastfi)ro \E]vﬁicgfthe
application should receive traffic) to the standard group membership client module 213 via an
API, 510, 512. For example, when an application starts a session associated with a particular
multicast group, the application (e.g., 215) indicates to the standard group membership client
module 213 via the API (e.g., 510) a requirement to join the particular group so that the

application can receive traffic destined to the multicast group.
-14-
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depicted in Fig. 3 and Fig 2, respectively. The access

node 300 includes a group nenbership server nodul e
wW@1iBs/0THag2 end node 200 includes a group coNMMUNPCEUSIINS/029086

nodul e 211 and one or nore nulticast group

communi cat i on applications 215, 216. Sone end node

di ments furth d d
RSB e e 58, o2 SRR 2pencs
recerbé@“gk&%&n%r@ﬁﬂ@ﬁt@rrﬁﬁt%&l %ﬁﬂ’ﬁ’@ 56811906Cd. b eHiendl2d to i group

multi cast group conmuni cation appllcatlons 215,
memperefip atfengatmﬁe@mmmnmﬁbﬁﬁom@quluqa@mwhe; @ccgss node 300. In

accor?unccg vve t{hsgfe‘?sl C)m\{e(gllilf)ﬂ sa1c{1s%n(§n a%’ er)(gﬁzﬂltgﬁgﬁ% ﬁit}%: standard group

membdritEptli¢i chiddale?dl3 a\ﬂki&h@gkoﬁfbomﬁlllﬂlcaﬁdn?moﬁﬁlé 2@Xamabs the group
when an application starts a session aSSOCIated with a

commyxY¢ation gt A TESRIYESJE-Su pNIECERIS S PYR BETIDEIShiPesigaling directed

c
towardl gﬁ Ia&é%gé fb; thﬁ setta AR @ %ﬁﬂg %%%@@c]?@%ﬁﬁd&%{eﬁg sl ERE group
commuwiicativhenqulatet 2 ldseaves gs o pwxgdort gratp triambap;pipl gaitaliop ag anmuld be

eive traffic destined to the nulti roup The
direcle SR A G SN LR AR S8 bR lnd
node 200 sends and receives group nenbershlp
information signaling 508, 506, e.g., intended to
r dihgysigmabing Sefe PH8 ex¢tiapgedifetwemt the ptahdasd geapunembdrghipelient

fr m 2 ications to.the acge naode .300. I n .
moculd 203 F08ht bR 0 ABTR ARG 2 e S g ofg variew o
group ﬁa@geﬁxamgﬁdtobeltsveg NrtdiRetGrAGH MMhaGerAep PRRGES (EGVIP), Multicast

client le 213 and the groug comuni cati on nodul e

Listener Discpyery (MIHR), §ico 3 iBatAliAE 299 W0 ciakias @ezmupr%@nvrégatwn
|
moco£2 B g SAAREESHLE o RO ERIEA kB O e BRRbS br i

the appéivinéons shguld kréceive tmﬁuh)llearﬂek@qy thadtahterd graypmembership client module

co a 211 serves as, a, rox for
213 AP D SRR MGk S0 s o B BrcRaR PG 4 216. In
embo@ﬁﬁ&x?ssthﬁpcﬂﬁndt%é@deda §£rﬁﬁ§iﬁ%&luﬂ Eﬁ%ef%lﬁ’cﬁfe%hfn%d@l'e'ﬁ@tthe multicast
nodul e 213. The signalin 06, 508 exchanged betwee

group mrsuramt@mdlpghcﬂm;gnﬁ%kﬂ; éﬂ 6 inidicatd grenp cmdmhr@aﬁqrsreandements (e.g.,

muifiEe 3SRy SR D G icRBor Hatldisteids Pt inddRae oy

comnuMictiog ndduRupl INdagarFENt Protocol (1GW), Milticast
Li stener Di scovery (M.D), etc. Said signaling 506, 508

enables the group comuni cation nodule 211 to

rrul t | lg%coglﬁrgﬁg%ﬁ?) éynu(f floﬁ tﬁee%lbq rl{oglg?npgﬁs-:ééhgaﬁg%sl s(ijgnaling 502,

504 wighaae ‘ge)uprrﬁ?fflﬁlbaréhllb savératodye 3 IRinghandasschagie G0P. The signaling 502,
menber shi |e nodu] e. 213 via the APl 510, 512 from
S04 emhqb% t@%@ef 594&?;9 ¢ &Emimindicate grouhmEMPeshigredwiementsgnd information

to the! dac&TROGH 5B Phus AL aé’c‘?:ssnn‘i%ﬁde'3'(9@|c%h‘i1I Qet@rrﬁhé‘MHEr‘é a RMbers
menbership client nodule 213, the nulticast group
associatadrith paiticdar mplticas gtouzpn soieBted Xiba partitdar iwtegfaoelpf the access
node gmg“ %at tlhg gccregsqycgc{ee}% can e)gech%the procedures to establish and maintain
multicast routing/forwarding as needed. In some but not necessarily all embodiments, the access
node 300 determines the number of members associated with a particular multicast group and
stores that number in memory. Additionally, the signaling 502, 504 between the group
communication module 211 and the group membership server module 313, enables the access

node 300 to maintain an explicit list of group members associated with a particular group and
-15-
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mul ticast groups for which the application should
receive traffic) directly to the group communi cation
worpmahzs4@11 via an APlI. The group comuni cat i oPCTIUS2008029086
211 in the end node 200 exchanges signaling 502, 504
providést donfifatgmau phaendoeids B0 tise proap nmochershiBicguiremeite have been
.access node 300. The signaling 502, 504 enables the
recei gl pndog acospisd éﬁ&??mfﬁrgﬁﬁpggte group nenbership
requi renents and information to the access node 300.
Thus, the access node 300 can determne if there are
metip T depagsavicstagel flnivtdiagramt600 allustrating exepepary granapsg exchanged
connected via a.particylar,. interface gf the acc . .
becwgE 3B 560 eniiiRar privEei i ShabE Bt IR BEECHDampremented in
accort v e Vi QLB e ftidroarkBtha Bl dup né@miskrifp Bérdérmaodilié B CRBLan access node
routing/ forwardi ng as needed. In sonme but not

300 impleaeatadiin peeprdanseiydidithti ntiany dn sheddig <6 mapIggbe group
i BTt LR, ORI AHSRPR AR ooz o
group1@®immhynicAltadi hodual 1y, THik eotsficriah siggal50dydesOd gh etliseafisupported

the group comuni cation nmodule 2 11 and the grou .
multipashBONRH Y5 IdRY %chq%éaaw@%y, the Refhiogeioy HECR st gade 300 s

intercoRRedt. BN @ fta@bn XL AdvertisSherRt] sighA Wy BRIBAMitted via the
associated wth a particul ar group andprovides _
wirelessrifiterfagt330rin the dchess ande HHesimDOthehanicat 6., Maedied tord particular

requi renents have been received.and/ o ept ed t he
end rgfR s IGehe. §o: Cer i (e gt v Anpaleab R R altghifs. e
NotifR@fon (Greap naveMigerBXR)H bl 603 i Oitdodirgl] £ ¥ 8 aederbed Weibership
the group communi cation nodul e 211 associated with an
servepm@dnledd 3 Poan peepssainda B0 9 PneRIdBOTE £RE BOdgsicRNRGséed to said access
LANentd r L DS I ~
rode VST AN SRR ER SO R AL FRAY R o ey
the gitop nemtershioservdrmddug: Fi3gin afi acceanpbde, 300he oge otimore end nodes
menber ship server_nodul e 313 sends a Notification
conn c@dotgﬁalﬂcyg%qs\g g 1 IESPYRSE] O ERPSTHIRS § hlgnﬂrf%]b an end node.
comruni cation nodule 211. This notification signa
includes, e.g., a list of supported nulticast groups
udég ¢ furtheredopiates Requppo(Greep Membiesshirelnfwmatipn Changg) signal 604
. the gcceﬁs node 300 is.interéﬁéﬂf t@d. The bershi dul
being e #9456 GRUP eI AALT PPAERZNT o EF roib meybesship sorver module

313. tih@ Reghdst @ro\dBMérﬂ&rWiﬂS Blf6&Sation t(@ah 80 i ghaP6dNint hukes, e.g.,
~access node 300 using either unicast (e.g., directed
informatien idertifyinglthe enshiepds 288) andringigatiniganalicasé gepups # which & end node

10 a plural it end ' S, the. .
200 e RN S PP HPRBED i
The R&jutRAGesIp MembérshipInfohtatiynoCipngeydigras b0pissenmsy the group

nmodul e 313 in an access node 300 to. one or re end |
comRGHIon Nl 2 £ 6 SBICAPUSE 33 B8R TBEIEUD MFTRSHIP Tequirements
indi L IR Ibh @86 P pliERRIAP 1AYYRE EBEaRTNLs, th
1nmc§E§§gF%gg é?%égg%ggﬁy tﬁe grﬂﬁﬁ menber shi p server > e grotp
commancdtion dddluie? ldrstateelsjuag Reti309nisgon hener6 12open serling the
Requgsg?&?oup Membership Information Change) signal 604 and retransmits the Request
(Group Membership Information Change) signal 608 if a corresponding Response signal 606 is

not received prior to expiry of the Request Retransmission Timer.

The group membership server module 313 sends a Response signal 606 to the group

communication module 211 in response to receiving a Request (Group Membership Information
-16-
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connected to said access node 300 in response to
receiving a signal froman end node. Fig. 6 further
waolepsorEsAa Request (G oup Menbership | nfor mat i BOT/US2005/029086
Change) signal 604 being sent fromthe group
Changonsigrmal 68 from smxtigrbep qumnmalctathma godulp 2irbnibbe Bhsgnmse signal 606
er nmod

mc]uﬁ?ﬁ Slgngtclor&ﬁmaﬁlé)ﬁg 3t %%hlg(ﬁ%quagté&% embgrshxp Information

Chanig8)f REMREOPWas £RBived YinNBdit iR neRst one de méRDaspaitdl of the correspondm g
I ndi_cating mul t i cast grou&s to which the end node 200

Requey (Beappe¥emhey shiprplormpiion Ceange) sigasl Alhyeretrgepied.agd/or an
r i e
inaich ErThThE O SEADE SRS b sormecBEH AR eq LR BB RRmberstin
Informatibn GYiarigel signal 604 oanerniot acedpiteaall nodul e 211, e.g., in
response to a change in group nenbership requirenents
i ndicated by a multicast group contmunication

apRlsbm@eh®Bdindhes %r@ﬁfp&ghﬂﬁﬁl%ﬁlon d3R/eBHfddBle 313 in the access node
communi cation nodul € 211 starts a Request

300 sRedsraNstificsibn GGidupeyler8 b ship drfoseatttinrchange) Rotpli6$® when group

b SRR AL L 1 RS o 0 B 00

Such GRARGRImS} Sdtat, 8DBwhdn LpHAEUIASRANCAN SerRRe RORRRIThEER node 200
606 i s not received prior to expiry of the Request

was jraed iradmigisirgively eEninateor gamug loneerjer ssppgtagie r RhegrNotification
(Gro I-dle'e?tlgé}]fé @es,n scl(ljﬁ dg%%g?@f‘rgns?ﬁlg&?blaqg Wrglegﬂ?ltegfagygw in the

onmuni ca I'n respon
accesRaqdkEMO sBignei theMaribast sg.pdiketiealr tﬂ&tpaﬁhﬁh&l&g&ho&)gﬂ aiultlcast (e.g.,
fron1sa|ﬁ group comruni cati on nodul e 211. The
m“*ﬁ@é%%ﬁgﬁmgyﬁ Qwiﬁﬁgﬂ ncl udes, e.g., a confirmation
that the correspondi ng Request (G oup Menbership
I nformati on Change) signal 604 was received, an
i ddisome iCUIbOtiimdntsmfeh@presmm @vastpes temofuntcagons between nodes is based

di R Member ship | ti
o B BB LTS A SRS B Bhvcon
si gnahﬁgabettv'é@n HRcBY orRMbBesARNEGIIP Phclehe e GOdarsRARdI Ng
Request (G oup Membershi'p I nfornation Change) signa

604 were not accepted. In sonme enbodi nents, the group

C\?}%}S& a?%olkg{l ofstﬁ Ieesem%lnﬁofér%nﬁ ple%&%te]%cu‘%le ?(?qus %%h modules

may maqgaﬁersdacgmﬂag ﬁ)’f@vameﬁrc@f@&l& MIﬁhsttUrmﬂ softomredndiardware.
n the access._node 300 is changed w t hout request by

Maﬂ)‘t HeheaRpvacaerTPed metinds oameHHgEPRESN Ricicnplemented usipg aachine
exec@alﬁ@fnrsfrﬁé{ 0%5 ﬂ) E@ §03§75ar§ %éﬁﬁ&% ih 9 n‘f\éﬁh&% rEﬂﬁb%ﬂﬂecﬁ&q%uCh asa

was jOIne is admni'stratively ternnated or can
memm demng,errg h& Apfoprtyadisk, Etmetd\tnmrrb] camchone, (€@ pgeperal purpose

Advertise .be trans itted via
compfey St ew 1 EPT b Etpiadt gk bSions S g sbove
descriell REhd#R] AR86rd{rl g amoflk baet BfndsOthe pRAELH iR Wrilon §@irected to a
node) or nulticast” (e.g., directed to a plurality of
machingereadsbpbesedium including machine executable instructions for causing a machine,
e.g., processor and associated hardware, to perform one or more of the steps of the above-

described method(s).

Numerous additional variations on the methods and apparatus of the present invention
described above will be apparent to those skilled in the art in view of the above description of

the invention. Such variations are to be considered within the scope of the invention. The
-17-



In some enbodi nents of the present invention,
communi cati ons between nodes is based all, or in part,
woRotbloes4snt er net Protocol (1P). Thus, comuni CRECT/08200$/029086
bot h data and/or control signaling between the network
methdtiRAed appayatus ef thP ppaek et wentien gay beadralgn araﬁous\mbaniments are, used

features of the pres venti on re i enen
with qad dy siRRITIIRIe et @Eﬁﬂﬁ&orﬂ?ﬁgmﬁé fewﬂgﬁgﬁ?%ﬁ“ guHtpjexing
(O]"Dﬁ)ﬂr bi&rfous Bﬁ‘lregV@E@oﬂfonﬁn&ﬁ%ioﬂ@técﬁﬂq@és v$l‘i’if:ﬁ Y\@ry%e@@é’d to provide

dwar e. t he above descri bed nethods or
wnelasetmmustcepsnsdmks betvicap heasennasigs and ﬁ@bﬁenmeﬁeln some embodiments

execut.abl e. | struct 0 t incl.u
the acE L RRHA S AT 60 R o B 3 BB g et b winn
mobile n8des ustNOFOM Yot KA. ElnCrarib@s &ABGdiMkn® the@bbilenodes are
e.g., general purpose conputer with or wthout

implegngeiedias nalebprelr eRmRRUSCTS {RSTIORI dafaettsistnts (8%@@.0&1% pejtable devices
nludipf 8RR AR REAEES MAEPHEAR, for FERARAhESHe meihods
of therpreehn@vérgaabl e medi um i ncl udi ng machi ne execut abl e
instructions for causing a nmachine, e.g., processor
and associ ated hardware, to performone or nore of the
steps of the abovedescri bed nethod(s). Nunerous
addi tional variations on the nethods and apparatus of
the present invention described above will be apparent
to those skilled in the art in view of the above
description of the invention. Such variations are to
be considered within the scope of the invention.
Thenet hods and apparatus of the present invention may
be, and in various enbodi nents are, used wth code
di vision multiple access (CDVA), orthogonal frequency
division multiplexing (OFDM, or various other types
of conmuni cati ons techni qgues which may be used to
provi de w rel ess communications |inks between access
nodes and nobil e nodes. In sonme enbodi ments the access
nodes are inplenented as base stations which establish
comuni cations |inks with nobile nodes using O-FDM
and/ or CDVA. In various enbodi nents the nobile nodes
are i npl emented as notebook conputers, personal data
assi stants (PDAs), or other portable devices including
receiver/transmtter circuits and | ogic and/or
routines, for inplenmenting the nethods of the present
i nvention. WHAT IS CLAIMED IS: 1. A Communi cati ons
nmet hod for use in a group conmuni cations environnent
i ncludi ng an end node and an access node, the nethod
conprising: transmtting froma wireless interface
nodul e having a connection to an elenent in said end
node a group nenbership informati on change request
signal; and
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operating a group conmuni cation nodule to nonitor for
receipt by said wireless interface nodule of a
woeaponsie2t 0o sai d group nmenbershi p i nformati onPChary®es/029086
request signal. 2. The nethod of claim1, wherein said
WHAPIS QUAIMIEDISa Wi red connection to an elenment in said

end node. 3. The method of claim 1, wherein said group
conmuni cation nodule directs said wireless interface

1. nquérﬁmhﬁlcﬁt%r{s%ﬁ%& ﬁo? \Aﬁéjmglré?H@p BEHRGHR Nidhs| eﬂtfﬁ‘&ﬁ‘fﬁédt%bludmg an
change request signa en a response to sa

end nbdaasiart ztcgeksglpduphmmedshmpnsmg or mati on change

uest .sign i S not. receive Wi r L
| iarmaues Ha wie RS aGLPeRuEHeRRk f sSRUST fm gement n suid
end nddea BRu P%nﬁlﬁermlﬁirm)ﬂnau% ChA&g8 r&qiiest sigrAURngEMDEr shi p
informati on change request signal requests that said
acpeRENg 6 geoupd@MERIHCatng Mske tasnenitos fyaeceiRs by sgidoyiseless

1nterf|acdeenqge>d c'e 89 a respgn%g go %1(? g pﬁ:gggﬁ{ ?5}1 CIP mf%‘%&%%é%e%@@%?ﬁsl gnal.

gr oup connunlcatlons nodul e initiates transm ssion of
sai d grqgf menber shi p ;i nformati gn change, r equest
2. silgwanethed of dlypct: eieTein SR CORIERPDIS oY FRRACF TSP AN element in
- I ast group communi cation application operating in
Smdfggmghgnd node. 6. The nethod of claim5, wherein said
group connunlcatlon nodul e recei ves said group

ers for on fr. a standard grou . o
5. mengarahrebordTHENT SRR e toaveruee®h T Bpla i seid wircless
1nterfﬁée°rﬂbéhlg¥3 xtehﬁﬁ’s‘iﬁlt Qz{i@gfbuﬁ‘i’lw&:’rﬂﬂé {r@&rnipBh cR@igde@Bquedt signal when a
The net hod of claim wher ei n said standard group

responwntbemsirtrqnsmltteérgrom@mbersl@p anfpumnationepdiengd regegsepignal is not
over otoc aim 6,
rece OqRFRER! Wil Rer DR Sin Lpre) i ETbeHRd Sl

i Nng sal d standard
group nenbershi p nmodul e for group nenbership

information, 9. The nethod of claim6, sending a query
4. f fldwmmeher e daip bothesen saidissn® menberehip team s g gavest

signa?feﬁff&tﬁ?%ﬁﬁ?ﬁc@ss TRau L& {00 el 4R (Ten?ipef%:ib%? kda %}du%rlaentlﬁed in said

ormation relating to a group | ed | n-sal
groupguemypersii. mfﬁhﬁatlmtdhadga)rfequdsamgnzﬁ wherein signali ng
bet ween sai d standard group nmenbershi p nodul e and said
group comruni cations nodul e is perforned using | GW

5. CorpRlhandd &t cgﬂﬁ{ A, %er&ﬂ saﬁ%?od?ﬁbhﬁﬁhrﬁéat@h@h@dﬁle initiates
wherein signaling between said group conmmunication

transmisdioh@f said group membership information change request signal as a function of

information obtained from a multicast group communication application operating in said end

node.

6. The method of claim 5, wherein said group communication module receives said group
membership information from a standard group membership client module which receives

information from a multicast group communication application.

7. The method of claim 6, wherein said standard group membership client module is a

multicast listener discovery protocol module.

8. The method of claim 6, further comprising;:
-19-



[\

wn A W N -

and said nulticast group conmunication application is
perfornmed using non-1GVP conpliant signals. 12. The
woredoboeB4ef claim 1, wherein said wrel ess i nt epdBUS2005/029086
nodule is at least partially inside an end node
heedodigallis@@driing kud stanédre geupsnoanbesstiipl mexdlerfodgrouft nembership
The nethod of claim 1, wherein said wireless interface
informgifl e is external to said end node and is coupled to
at nost one end node by a wired connection at any one
point in tine. 14. The nethod of claim11, wherein said
9. ngdnapnatmmtofmlmatﬁ sexdinpdghery ifrom sedgwdp |cn31|nuen®apms module to said

rel ess i terfa e 15. Th
standfi e eRPert P S s e e e i T il Bt o @ grou
identi$idl th @dlqege in a | ocation outside said wreless
|nterface nodul e. 16. The nethod of claim1, further
conpr|S|ng operating said access node to receive said
’Ig-nlégnegﬁ&t)&r cﬂ]}n% qu?&ﬁ'?l 519“1 GRADGS g?oaéf%rcp%rgﬂﬁhembershlp
operati ng Sard acces eto ate grou
moduﬂﬁéﬁﬁd@aﬁhgrpup Ckﬁmmuatcamnsamdu%ip q»adbmged wirgplGMEB rdmpbaeie signaling.
to add or renove said end node froma nulticast group
as requested. 17. The nmethod of claim 16, further
11. CORRTAShAEAIERA, Wikrén Woh Bl St rkh Sin&al PG 8up Boriluflication module
access node to transmt Said response, said response
and said didB¢ashgroap capmanicetiof applicationag pedomudalsinggwn-ICAVIP compliant
The method of claim1, further conprising: operating
gnalsi d access node to receive said group nenbership
i nformati on change request signal requesting that said

end node be added to a nulticast group; erating
12, addesgnethrstief Qi mabivelionsimeaf witkiss ineriRch seRdc eslS@hmtméalally inside

an enh?logeehcﬁg gqlsgc? g)sf?duge gghl%hl%%?&&lg R4 RodaNd operating

acce erate a response indicating
rejectlon of said request in response to determn ning

that said end node is _not entitled ded to said
13, miiheinesaqd @frcéwl olererh SaifRHRHASS &te%fcs.mﬁ  ISEyieHbfo said end

node &d'R'cb ﬂ;]l@@ to ARESEbhEEh Pndlle b a8%i%ed FUnRESRME | 'af?y SR 190mt in time.

access node to transmt sai d generated response, sa
transmtted response bei ng said response to said

R R T

Smd\@ggagnh@ﬂykgﬁgmgQV|ronnent t he apparatus conpri si ng:

15.  The method of claim 1, wherein said group communications module is located in said

end node in a location outside said wireless interface module.

16.  The method of claim 1, further comprising:

operating said access node to receive said group membership information change request
signal; and

operating said access node to update group membership information corresponding to

said end node to add or remove said end node from a multicast group as requested.

17. The method of claim 16, further comprising:
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a transmtter nodule enabled to transmt a group
menber shi p i nformati on change request signal; a
WO eaesioyxB2 nodul e enabl ed to recei ve a r esponserCTUS2005/029086
group nenbership informati on change request signa
propetadng hywitalan smerficedn kaid aadess nadane mabgneit said despenseaswdd response
. ..a group co ni.¢ati on dul e coupled to said receiver
‘“dlcggﬁg&cﬁ‘?%ﬂ’ﬁgggﬁ%&ﬁ?%‘ﬁﬁt? 4R8%ul e being enabled to
detect a response to a group nenbership informtion
change request signal which was previously transmtted
18. byl'teanethed efhdairskiforthersdwpasingl. The appar at us of

claim.l erein said group comunications . | e
caperr A e Rl e R g G EBby 8P By ghanee reques

signal féghé’s@ﬂg thad s@ld bhd 8b®Se AABAHY Salticafgroul; @ptatag said access node to
nodul e. 22. The apparatus of claim2 1 wherein said

deterginsupsaéardinrdeds Potedrip e pédeddo spg mapicasberod®: @dpl ug
', &aﬂlﬂ % s%ﬁ'ac&@?n&%&@r ahdfse gfre loﬁéemha'r’!:ati i\e%ﬁgn SR request in
apﬁara SI1s awreless termnal, the apparatus

respohst toRIRter®0ipg that sagd endands iiswptiendtlettliorty addedwesaidugulticast group.
t hrough which said plug in card can be inserted and
renoved, at least a portion of said plug in card

19. exlt}%r}ﬁiétﬂ&d 5EAQRA1 S RERX behpALingf sai d housi ng when
sald plug card is fully inserted. 24. The apparatus of
claperating p Witel¢sk erterfarpn safl ageesanaderte tragynit sgidigamdrated response,

.. housi ng; and erein,said ou onmupi cati ons dul e. .
saic Gyt e RoRR bR wiC Foertiog S (RET GabE DalRag information
dmnggeqﬁgﬂg hd1el ess term nal housing and are coupled to

an interface included in said housing by a cable. 25.

The apparatus of claim 21, wherein said group

co ' [ le i . - Cino-
20. ¢ THBF R R Sl e 2 S BhLRnt IhE ad Bty comprisng:

menkekmitd notfuly smbledno chandea gogp esmtsrdiainfodretioa change

response to said transmtted group nenbership
requesh¥ighadbat i on change request signal is not detected in a

pr %%@&trﬁgdtﬁeeéﬂ BRARW rdckiVe a réSond ' AR AkHBeRhipGhfrMation

Zét ereln salé group menbership i nformati on change
changeoqqest signa pad viowshuestsyittdddty said wandmidetenekilesiapdd by

said group communi ca Hons (gule.be added.as a nmenber. .

ofh SHoB EUBmPRSARTY AR Rowledio srid recshistomi Cgroge Communication
modul&hQh BRI o RREEa F8HIRE to £ LB mentblrshifif@RRAEbACHENge request

of claim25, further conprising:
signal which was previously transmitted by said transmission module.

21.  The apparatus of claim 1, wherein said group communications module, said transmitter

module and said receiver module are included in a wireless communications interface module.

22.  The apparatus of claim 21 wherein said group communications module is implemented

as a plug in card.

23.  The apparatus of claim 21, wherein said apparatus is a wireless terminal, the apparatus

further comprising:
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a multicast group communi cation application nodul e;
and wherein said group conmuni cations nodule is
WO e®porEsye to i nformation, supplied by said nedt/Usm8$/029086
_group comuni cation_application nodule, indicating a
c haiasing hoidnpameeaaiesthiqagh svhiich dail ptagén ¢zod cmi bé aberted and
the transm ssion of at |east one. group nbership. . .
remoyaeh af Igest R GAMOR:AA §ad PREIBSATdGXEginaReyand theexIgRioRPf $ald housing
3 - claim 25, further conprising: an
Whenﬁéﬁﬁmgfgﬁgggﬁﬂggﬁ%ﬁ%%nt group comruni cati ons nndgle;
wher ei n s?id mul ticast group communi cati on nodul e uses
I co i apt, si s, for communicating with said
24. Ig%gaQP%%@éPgdéﬁﬁgFﬁ%ﬁpmépgﬁﬁmwgnnunica?ions nodul e;
andyiefseérmigaindugh@updmenber ship i nformation change
request signal is a non-1GW conpliant signal.
wherein said group communications module and said transmitter module are positioned
externally to said wireless terminal housing and are coupled to an interface included in said

housing by a cable.

25.  The apparatus of claim 21, wherein said group communication module includes a control
module for controlling said transmitter to retransmit said group membership information change
request signal when a response to said transmitted group membership information change

request signal is not detected in a preselected period of time.

26.  The apparatus of claim 25, wherein said group membership information change request
signal requests that an end node serviced by said group communications module be added as a

member of a group identified in said group membership information change request signal.

27.  The apparatus of claim 25, further comprising:

a multicast group communication application module; and

wherein said group communications module is responsive to information, supplied by
said multicast group communication application module, indicating a change in group
membership is to be made to initiate the transmission of at least one group membership

information change request signal by said transmitter.

28.  The apparatus of claim 25, further comprising:
an IGMP standard compliant group communications module;
wherein said multicast group communication module uses IGMP compliant signals for
communicating with said IGMP standard compliant group communications module; and
wherein said group membership information change request signal is a non-IGMP

compliant signal.
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