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METHOD AND APPARATUS FOR RELI ABLE MULTI CAST
COVMUNI CATI ON OVER W RELESS NETWORK BACKGROUND OF THE

WO DMBRITISEN Rel i abl e nmul ti cast and broadcast of P@U/D81088651705
comuni cations are gaining inportance with the
devel opment in technol ogy. In organizations this my
be exermrHODEANPYA P PR RATUS POR REASIA BIDE MURIUICASIT ar e
becom ngcpMSMUNIEA TIORPOVER WIRKEL ESS NE?!‘W(IIiK' ive

conference, web training, and w rel ess network
managenent. I n home networking, broadcast video
]&A@KGRERHN@CﬁhﬁHEdNMﬂﬂMWQN hone entertai nment and

I n_hos vi ronnment s, broadcast can .be
g&%&? IIro d%m%@ Wéré HEOARHNICRTQN LS FHNing
t I
o SBRESI 8 54 AT BT AL AN SR s

by tlj_eg@g.)ms]ltlaaﬁd andjbld)@dcmst arg bp(pmumg aequﬂe:apablhty for delivery of live

| ticast/ br.oadc ue tto eir inabil.i % xc ange
contgeREHW RIGHERE §%‘£\e e85 e MAORGEIHIF- tIPE} Be TefWotking,
broati€@ft PidedtiSeantiht 8aNbdgked fhichtRhe dHterf@rh@fiahd kY¥ming. B hospital
mul ti cast conmuni cation nmay be achi eved by designating

envifagymeatsy broafcant eaa kessed Erwerinereial akygeseenttang felegsion
d to the multicast traffic with an ACK, thereby
bmadgsspﬁgl ng the nulticast source that the packet was
s u@mﬁﬁg ubmmud&hhmepmbcbts sath heHHE-Sties eidad €999 Edition

her reliabilit cause a | ong
(CHEYEG11:00eD) o] o wriupract hege g aropiget due to their
inablif} IRt deRaAERUEKEAH nladad® (LK ARBREpRchicnts.

ObtdDRAYNNGS] Eﬁhehslmhnemta melticest comgandetoamay fbe acanltbyo n

s particul arl oi nt ed . ou nd distinctl
deﬂgrﬁél%sé?m %}H?Ih rﬁ@ﬁ% RSWOSs 2 ﬁ RracsiRignst P&%SPP%% t%ﬁgmqﬂcast traffic

withl aﬁ‘M@@Kl BRrcbh %ﬁ %th@ %Lhﬂ@&%‘[ §o%r&ftﬁﬁﬁh@§édk@tnw§sn§wé@5ﬂﬂﬂ9‘
of operatlon gether with objects, features and

dell@d@ﬁaﬁ@taageest thé @aé@ﬁ Havegyeb dlet hieeruelirbilsty oy Qayse a longer delay
or loweeég(f%g ﬁle‘{ 2 é1t< Elggléﬁ%é)gﬁ%s tgg Bﬁﬁlg&ﬁ%g aicﬁleeé C({ @E{he |gFtéansTls]sgon of

pacl@tsslﬁhmwgrkbl ock di agram of an exenplary w rel ess
communi cation system accordi ng to sone enbodi nents of

BRIEROEHIRIRTIQN, ORAHEPBAWINGS a schematic flow chart
di r% f l. conpyn
ac ?g% gcft tngaﬁgg f gr(%i ng as {H‘é I e%‘hﬁ%#l 1 }ﬁ gﬁédlg{éd 0}1’% and
distingthyl Clblﬂleﬂp@ Itlﬁacnoatladmtgh)@moﬂ‘ &fiths spmiﬁoatlmm Tap dnwaindon,thywever,
of illustration, elenments shown
both as to organization and method of operation, together with objects, features and
advantages thereof, may best be understood by reference to the following detailed
description when read with the accompanied drawings in which:
Fig. 1 is a schematic block diagram of an exemplary wireless communication
system according to some embodiments of the invention; and
Fig. 2 is a schematic flow-chart diagram of a method of multicast communication
according to some embodiments of the invention.
It will be appreciated that, for simplicity and clarity of illustration, elements shown

in the figures have not necessarily been drawn to scale. For example, the dimensions of

some of the elements may be exaggerated relative to other elements for clarity. Further,
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in the figures have not necessarily been drawn to

scal e. For exanple, the dinensions of sone of the
wEeb@sensss nay be exaggerated relative to ot herP@l/esm®ng/e51705

for clarity. Further,where considered appropriate,

reference nunerals may be repeated anong the figures
whetQconBidbeathg I%Eﬁﬁt@ SREAEH R GublerARk hﬁ_ﬁ@ HHe@b8BARIBLS the figures to

DETAILEDD PTI ON OF THE | NVE ION'In the foll ow ng
indiehéq edriasponglieg e %Ilalognus tlemertdus specific details are

hor ough under st andi ng

DEfgﬁ%%thnven E¥£ﬁHﬁﬁﬁ¥kﬂﬁjé be under st ood by

t hos thedbll@vidp ralatayle@ Hédctiptioh, tnhfheﬁfu& shdvific ddsils 4y entio@inin
be practiced without these specific details, In

ordeg?%@pwdﬁ stthoreush ungerstandingef the fvsetion. Florestribwill be
undcggtg&? Pg ﬂgﬁ dhﬁ 040 th%'aftctﬂétttﬁe E‘S gﬁldﬁ%ﬁbﬁee&actlced without

escr e a| SO0 as not to obscure
thest spweitficl deimils Emﬂnoﬁhlenmsﬁaﬁcasf wtlvénowr ercthools, pragedprasyctcdmpoments

. method .f or nam adapt ati.on of. a | eader
umt%\ <§rﬂ1ﬁ§w€8 € ngf ﬁ%?&é@g%ﬂ%gﬂan Aeri po aspotie g &W&e the, inyention.

Wi EelRaindiel YK idvRERsORa %Bfov‘tﬂ‘%ea ﬁEthB@thylﬁamlc adaptation of a
characterization and traffic type. According t

leaderiyoldiapegrinsend ffort treadcastend lrrmh‘r,lcalshteafﬁemhm Wmﬂﬁss nﬂwlorld@rough

ass n ach nmul t.i cas end
the G5 2E B FES oL ARl TER. RReo s PaBat s e
invehtién, dh&&éﬂhbmﬂ ﬁncrl@&BJésrsl%ﬁﬁl@teaEIanuItﬁﬁst@%irhQlﬁ |11ﬁfepéﬂdéﬁt leader
of traffic. odi nents of the invention may be used

based@nath@v@halr@ﬁfgﬂs@ﬁs efpipf treHic shigem 284 the dptidUiiorererBirgnent her the

pam&ul\éﬂé’é %?tr be used in conjunction with various
< %and systems for exanple, a transmtter, a

r eGeibodimends $1tAO HBRINEAT mapbe nwalslﬁiatvmmyroe’@pplvcaﬁon@ Some
W rel ess comrunl cati on st at, i on, a VVI rel €SS,
embedimenti o 4hg BHCRoRiTady, bausgr i periuncaiop ¢ath Yasions devigss ang

syst%}?éj &40 ex@mﬁ% glttrgnrslsctmg@%gb?egveg gef t%aﬁ[{%g%w&o Mﬁﬁﬁlttglp Igselvgr a

wiredmsrpmﬁmumcatlmsmtmmk wachgssl bemmualcaadni ézetw@ao mutedaafss Aacess Point

serve co handhel d ut er ndhe
(APj gy %Eﬁﬁ%ﬂéﬂ oy giPeLen %%wl’tﬁ@/sfesl&ev cREputer, a
rnob'ﬂ@ @Qﬁﬁh&{r Fe’@%étgﬁ ‘ébrﬁﬁutela aBtaaBsk corﬁpﬁ%tr § ltzﬁﬁ@t ceﬁlkl)ﬁ@? Ky sefver
Local t wor k a Wreless N (W

comiviter, @pk@hdheéch comnmaeﬂ\leﬁmmiheld( daaide, a aefW)meé ID;g@al Masistant (PDA)

dev1%vm&%dhei% w)%e%e%%g? glgttw v§1 ’\%&gﬁ%#;agt?%? AreaI\LIetwork

(LAN9 Caow@@mﬂm (fWEM\@t d mtrbj&ﬁﬁa@mea NdtwoBOMANY 22 WaREess
i b, 802.1 802. 1 802.1 1 h, 802.1 Ii, 802.1

MANr(WMM)leé@érqaaNetw@dQ(Wﬁ@B & N Fedess FEANHAY WA N deyiecs
d Ter
€434 5 R RV oR RO LIS TEL UG Mo,

802. (lPeANI),?. lag \WoRell 165 SOPAN, UPAN), 800161 802216, 802. d&/étﬁﬁﬁrds and/or
ch are part of the above W.AN and/or PAN and/o

futuwgﬁlm% g,eﬂ%]é(eW/Or Long Term Evolution (LTE) of the above
standards, a Personal Area Network (PAN), a Wireless PAN (WPAN), units and/or

devices which are part of the above WLAN and/or PAN and/or WPAN networks, one way

and/or two-way radio communication systems, cellular radio-telephone communication
systems, a cellular telephone, a wireless telephone, a Personal Communication Systems
(PCS) device, a PDA device which incorporates a wireless communication device, a

Multiple Input Multiple Output (MIMO) transceiver or device, a Single Input Multiple
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and/ or two-way radi o conmuni cation systens, cellul ar
radi o-t el ephone communi cati on systens, a cellul ar
wo 2008f0busne, a wirel ess tel ephone, a Personal PCT/US2008/051705
Communi cation Systens (PCS) device, a PDA device which
I ncorporates a wreless conmmunication device, a

Outhtl (SO BrafiRib e\ deb b e KAt T MIGt(D@R%tC(MI‘S@) t@hsceiver
device, a Single Input MultipleCQutput (S

or deviem ¢ Multidkecoiverehain BVRK) lansqcpics of fgyiiee, sﬂnagwl\@ opdgvice
haVl%Wr% atg[%gliag ?%/céfgglggy 89 %%itﬁ)?e at%?IMé tgéchélgsoé? Sérﬁfl% Ep@ ! §ome

embbdiviienes ofsheint critivihannabe dised i cdrd@ction withl dric@r enoata t}qfem af
. technol ogy, .or the |like. Some enbodi ments of th
wirelqsy epfPmYRATCAEGN Henals !/ otrpy slerIp JRE BT LG RWI%E@%?HCMRE) Infra

e e S R PO LA, SO R BT RO DD Time-

D1V1$1bR)Mulﬁpbq1mgr(ifEl\D Tis¢-OniviMoh tNytipkei AxgresRDIAMA ), Extended

o\l 30 GaprI Gk At S catbBRS. s B e

Dw&QMM&lﬁplmé%)ess (@@”I@M'WP&%% CBM'A @\@%Mm ecbﬁBR@b@g Multi-

tended GPRS Division Miultiple Access (
Cartwdé@mhaim@mwm te WTﬁw@MWMIBluGtO@hl(RiFM) ZigBee

(TMIé/DF?(%% afl Q‘:B‘é%@l(\{gflwts 0 1%)1\Zen|'g]%i}téﬁa' é%ﬁﬁq H]EY@ ug Pt t Oot h

appdrfMeR} d@ﬁbe@res)ysteﬁls us&edr hétwvasi ous ot her appar at uses
devi ces, systens and/or networks. Although the scope

of Altheug ths sprpeiafykaprcssnt inyepigan ising hl@de H thigirgspect, the
wure![e%? Pc?rgﬁwunlcgﬁm}@té&n‘é?o ik %E%é@&lgg%%alﬁn Q&P F91.58 ifR¥ed.

NonMﬁﬂmhg mﬁmpﬂgs 6f(mlﬁ$es@ﬁtaﬁﬂ:ard\a ire Ip&ﬁécdii aﬁﬁﬁz[sd ﬁor&k@mgle
uet oot | EEE- St
Blu@wzh J_IEEE Stﬁ@ﬁ% 1, &EEEZS@! 89% 11'19195’@9@91%0%@5 Bteph03; I ¢ and

Honf@I ght él%rﬁ‘ffﬁ]q% Fg?ﬂﬁﬁgs OMﬁa{e'dmglhlc & nﬁg(g%@cﬁc&g shP‘L %@T&d

ignal s are protocols, suc or exa
exmhm@ﬂaﬁbﬂﬁiﬁmaJ%SSQQMGIﬂﬂhAIMﬁﬁ%&dStandard Although

e i mten of. the i.nvention are n [imted in
© B IPaUEE B i o (i et Mhriingigi i B rofid: BisSussions
unhﬁﬁgf@hﬁ asuclpa[sofcﬁ%§érﬁﬂle prS&@fﬁHﬁ’ IE}Qorn utfi)’ C‘%laﬁhlaﬁﬁg,”
det er m ni ng, est abl i'sh i ng' ana yzin

“deterorivingi” “gstablmhutgﬁe“analyémg” {gheakineg”, oiothe mnam(@)to

ore e Pl R RIS TR ohy By BREh rrafng Bt feppmmyting system,

or ohONFIEtiohee ElRvpgiRg dehiat, thBhHih A4 aAde! RinsFEraN&dtOFdPresented as
data represent ed as phyS|caI (e.g., electronic)

physish 1.2+ ¢legiragie)uantities ve&wpmeépﬂ@urﬁ‘é giregigtess aaf@F semorics into
othepﬁm rsfnﬁfa f&rr}te regetnltje%ras%%&%cﬁ' Jltﬂ{esxxfl h?tp{h%scgﬂléﬁ%r%%%lsters

physi ca tities e conmputer's r
and/ansiembriseomsth@snormatidiestoiapé oictiihi hat Sy stagemmfhtmm to

t hat may store i nstructions to perform operations
perf%tmmaﬁratmné@g Qb processes.

Although embodiments of the invention are not limited in this regard, the terms
“plurality” and “a plurality” as used herein may include, for example, “multiple” or “two
or more”. The terms “plurality” or “a plurality” may be used throughout the specification
to describe two or more components, devices, elements, units, parameters, or the like. For

example, “a plurality of stations” may include two or more stations.
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Al t hough enbodi nents of the invention are not limted
inthis regard, the terns "plurality"” and "a
w@kawsabispy " as used herein may include, for exeempU82008/051705
"nulti ple" or "two or nore". The ternms "plurality" or
"a plurality” may be used throughout the specification
t 0 AJBSGEH HBLEMRCRE oFHAN CARBA ARG linflRMIif 8Ss reghﬂnﬁﬁttéml
units, paraneters, or the like. For exanple,
mublcaattéhr@waféf asusedl iheresr magjnaluds) fd exampleonulingnss commumcatlon
Q hou t |nv e not
bmafcll&%rnE % er{é&fﬁr?c%tﬁon re?eg?ﬁ]qﬂtw%& Cfon%umpa% 1°01 € cas(ﬁ %@lﬂggg cast"
comasinltagéh, Reiradss bitcasn corith@nichisn, eXadmreadchss chmmtcation
communi cat.i on, broadcast conmunication, wirele
multrgast qo&rgggm%wﬁtg@ J]@,tﬁrne{,\ﬁ)rr@@r ﬁ]giqhal:(égr@mumcatlon network,
broagga{H' g(;}hl‘ﬁﬁﬁlc%n (We[r 'ﬁ{eqﬁ'Er&rt 8? 1&1521“' @yrﬂhl‘ﬁﬁfc'af?&h né%v%ﬁg
roadcast conmuni cati on, flcast communication over
multidast dotmtmumeettlomrusm\gélfC}HHg [bodpalcast ommmnmaﬁomusmg‘lf@ﬁﬂk web-cast

br oadcast conmunj c ternet or over
comyugiFafion HiRERDF 3’{’101%2}‘% &Vewnﬂ“fi g qter b ?OPEPWBﬁaUOH
g, %hqlguc'gg{Pcloh%lmgg%gcast conmuni cati on using TCP/IP,
b-cast conmunication (e.g., using the Wrld Wde

V\eB)eferawd/lsmomtrméﬁ ta fige$, \Mlﬁlch. mh«mmtlcdty ibngtragescp block diagram
cast .comunl cat

of gt Lo SO U by FOERT R B B R bRRadeas

comEHuaBtaasA Scoflin@ M TInaI tridi vl riftSoRl i ONTTH it érRidn S WS 100
100 able to utilize nulticast/broadcast conmuni cati on

may dedpdaRnerineera Wihesh semaxnicetientaiiinyeter ceimplhestations 101, 102,

T e ST

comruni IOﬂ statl ons, or exanp

104 233 be 1OBrradheb a]sGﬂulUSg@/bﬁﬂiddeQﬂrd@‘ﬁ?jeﬂt devivgheand AW 1@3 @a$ be
Access Paint (AP) 105. Statjons 101 - 104 may be
refeqred torgs g ltiensy roﬁﬁ?ats'i WX/ dsviIsSdcast reci pi ent devi ces

ang, &Fmé&ﬁb&@%ﬁeﬁt% gl ?rg-lg@ afi? A@Ul'ots'rﬁe%ﬁwn%%%%%ng a

source devi ce. sone e i ments, stat’ions
sharadwbc.é@, rmé);ﬁumﬂ)%pmmmnpia,t thraugh N\gredaess bemsdnaaet@sknks 191-195,

m.190, Xa t hr W r.e| e
resp Rl B 3P APPSR, 0 G4 ARETgS iy be s to
comﬁfﬁﬁ%’ter[ﬁ '&Ec%rda?fcé‘w&lrhswﬁgl@%]&ﬁnﬁ‘ﬂgcaﬁBn 10 da%r Peotakd1 Sror

to communi cate in accordance with a wrel ess

exargplarasiictned on IEEEAHAB02.0F, [908thdldtoin (I3QAEEXEAP11e; 1909)
ef.i | EEE-Std 8 1, 1999 Edition (1SQO1EC
Stan%’égzﬁ%%lé{ﬁl gndgt aﬂﬁg’f’cﬁjk °| EEE 802. 16 standard, or the
|i h@comiaRabdbmg chibodditats firedhpRL AP 108 rma@b(t?dfﬁhl@t dafFintended
105 @% transmt data intended to be received by nore

to be Fes¢iverhby 5104 thahongsitatignmmgingi redggasper lbfpéfé?éétagt)f cxagiple, AP 105
may%@ﬁﬁllt?casﬁg t%aggﬂﬁr%{tat@ & %%tdﬁ%g%ﬁ o sf%ﬂls tu@e t)r%adcast

a group of statlons o use Foa cas
to trindit s ol dubstaditiallyalipohsibRistealdgydeaides pHgsichl €00, may utilize a

hmlted%ErOGar(]ilcall’] %m(jegl\lla{n({sen? bgsfed%%sétnee?\}volr %egnqleal%{[ rli11t213|1 lu‘illzlzee a direct broadcast
mechanism to transmit data to host devices of system 100, or the like. In some
embodiments, the multicast/broadcast may be over a wireless mesh network, an ad-hoc
network, a Basic Service Set (BSS), an Independent BSS (IBSS), an infrastructure
network, or the like.

Station 101 may include, for example, a processor 111, an input unit 112, an output

unit 113, a memory unit 114, a storage unit 115, and a modem having a transmitter 120
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i mted broadcast nechani sm based on a network
segnment, may utilize a direct broadcast nechanismto
W@ e@paomisp3 dat a t o host devices of system 100, PCT/UK08/051705
like. I'n sone enbodi nents, the nulticast/broadcast nay
be over a wireless nesh network, an ad-hoc network, a
and BagefePe3(/| S%@tio?ﬁlOl(rﬁ%b tichally MeRRARMsuDR hdrBR@e an
infrastructure network, or the like. Station 101 may
compepangsciad/of gpftestigrepmeonenty dp serge embadimentynthic gpuppongiity of

. t |t unit. 114 St 0 e
sotigfo1 @ BEERIb A ol e SRR Ribinge oot B B e

I e@edcésyor 1BDmalimdluden fok@iamply, #pthted Prdoesdine UndeCpuher

. Suitabl e hardware conmponents and/or software
Digigh b Riosesspin(idhed BigioRioRessets 2 hpHOTewsposmesrngroler, a
' | ' ' . .

PO ARk Ob X REIRICLOAES ek B, BUATILSy (oG TRy«
logi¢ wmait, uddntefrarcdedianmitl (€C), an GeipticaionBpecdsdCr(g SUH), br aGPother

. Digjtal Signal Processor (DSP), a mcropr ssor, a
Sulta%&s@%klfmgsw,sp%l OROFBIPI! Coﬁzrﬁllkﬁr ?F?Cte 053 TFmay, for

exarRpIOGE&RS Sighhls GRIGS @ltd 8hSmifeE M dPor RcdN &INBCMRon 1@1e OF
nore circuits, circuitry, a logic unit, an Integrated

Ci dapwit tini¢ 1 ©) maginnchpgst, farakimpleSpleibond, b Reypag) ©mousy, a touch-

any .ot her. suitabl e [ti.-purpose oy specifi I.OC or, .
pad, 3yl Argiefophoiepetisy 3Rl pomlne desitt ot npsl i SREBY unit
113 Slagnad1sdcd fst RBmPRt @ Cafhdds Rial tTeBe AORIT Pioh @G QIr d&PlaHinit, a

~station 101. Input unit 112 may include, for exanple,
Liquad kexstrd displaya(Lidyagnitay ordisphy vaits derbgrad manitet. a spsakey or
' . jtable pointing device or input
otheﬁ%@fa@%hcﬁ%ﬁ%ypﬁr{lt ﬁ%ﬁﬁ%?g{’%@y [ nI([:) | ude, 19 or exanpl e, aIo
CanMaaay Bait 1Tdhery(ikRide, fomdxthohle) b Rndgh ayccedsiNlemary (RAM), a

Liquid Crystal Display (LCD) nonitor or display unit
Rea%0§kw1¥l@ﬁ{0r>a(w)taoﬁynaém§ M{é'e@w),& PachionpysBRAM (SD-

. r o ‘ : .
R SR kit OUI R, on AR, ¢ Ml
buff&e adh@nteymMvixmory uhROMongacrDymamocy RAMof BR&Muitable memory units
or SRARB AL S RBI 90N TP P sl Fordxfop o iRy G4 & HSppy
disk Qe E.8f CoRp&RWidk ((FHMRMPED-ROM drife, l0? Bthel SUiRbLEERGYable or
unit, or other suitable nenory units or storage units.

non-Btroe gl Yerage wiiss. Mgmonyoiniidd 4 ahdfor stozaggluait 145 meayd fatieskmple,

driv a.fl di sk drive,.a Conpact Disk (CD) drive,
Storea&a&)-%wlg?‘?%g(%/ororrece&’eﬁietp sg%ﬂqna e renovabl e or
nomrdmfmyabe n&tgqﬁag@e, Yo dxampMe BRVibe1a40 Rladibire AREALP (RF)
storage unit 115 may, for exanple, store data

trangpiesFhle tosEpnapl wirelpw ] vigrpln S thrqueh an@atenna 121. Receiver
itt i , . i el .
130 ﬁ[aag thm’g;eé s e?zgl%pf(@g%ydu%@syﬂ%r?{e%er %E%g@%%e va vyﬂerlgsf %Fsmgnals,

quency transm er a ransm
¢.g..Whioagle sis aikbnigi gnalls soree gmbodihteatsgfor @Rarapie ptiaramilt2d. 120 and/or
1‘60657%1(‘: % 6/ r%;y be implemented using a transceiver or a transmitter-receiver, using
modem 125, using a Network Interface Card (NIC), or one or more units able to perform
separate or integrated functions of transmitting and/or receiving wireless communication
signals, blocks, frames, transmission streams, packets, messages and/or data.
Antenna 121 and/or antenna 131 may include an internal and/or external RF

antenna, for example, a dipole antenna, a monopole antenna, an omni-directional antenna,

an end fed antenna, a circularly polarized antenna, a micro-strip antenna, a diversity
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130 may include, for exanple, a wreless RF receiver
able to receive wireless RF signhals, e.g., through an
w@eiosas9l31l. I n some enbodi ments, for exanpl ePCT/US2008/051705
transmtter 120 and/or receiver 130 may be inpl enent ed
using a transceiver or a transmtter-receiver, using
anteARA 8FhdZSthei§hOSF Ahtdiph\Wordb1d r elahakRtifeadd/dribdelvin®tvireless
one or nore units able to perform separate or
compynisgtien sanglybdedkerfsarnds, trazsnyshien strpgmanehckets.rmessiges ggd/or
i j.cati [ bl o fr
datay 1, S S SRS RS AT 12 DB Fennd 13T B g o
implaniceted asihg h canaidr oraigdhirderidlc gRY tiafghidechr antén@d, wlusing
and/ or external RF antenna, for exanple, a dipole
a copmadrighol ENSBHGREAE AYeWdha, an ommi - di recti onal
anyefg. etﬁﬂocﬁﬁlgntfs,es%t%t BN on& of bk (l)fasrﬁa{t%np (l)b b4 ﬁQy include,
antenna, a mcro-strip antenna, a diversityantenna,” or
for eaayplet heranbygneeno indednerohanis U4 afdl @difgnosticamsitrl 42. IMepagement

.and/or receiving.wrel ess communi cation signals,. .
unit 3t e pefipahBnctdiotiSiadr O Buine Bro aaékgqrgr,n}mwaﬂom for
exaﬂ?ﬁéﬁ@%é‘haﬁgg b0 RhRssabll éﬁﬁ%gﬁmdﬂéﬁﬁeﬁ”%ﬁ%ﬂ%&%' thihage
antenna 121 and antenna 131 may be inpl enented using a
the diagnesticsomitsliddgdretoaatfermathceoprratiensirelated o therraggrasg’broadcast

ant en of transmt/.receive

a,.or using a.conmon set.

comfnEARAL 4o Dae CibSaTnaRpetmeptsof O UTBR Hife. or
multid&€brehdcabtahadpsmdMim#04 1 may/ot el digiBiosti @run@XaANRE; oplionally

~managenent and control unit 141 and a di agnostics unit
be implpmentgAafge peamtpleisingsenarpigr opwe RGPS atsikghan integrated or

I t Lt] - i ion,

com e b P b BB L RO S S AT TR R B aa bR of
processeader, 'as &% bfmodeh, 125 cortha e t he di agnostics unit

142, or to perfaormother operations related to the

muPHREIRH S dde A3y REBIPARIANE AIS GRCTRHOANE eAINESBCIRfS h
diag BT TG BERD e Bindrilied RRP b ee Wiipostic pformapion gencrated
by daigagsims tinit $42of ttatiel?] (hamay picluoln Abut ywoblemitetos reetieadd

for example, using separate conponents. or Lts, using .
U st O BT TRTTE PSS a0 RAPE UL ) Bssoctafed with
one SLABRANGALIH{&) muMRhdBre@tipaaics Qs"'? ORERtHShtes@Scd®d orGhost

processor 111, as part of nodem 125 ke

, or the |ike.
recemilarpaoyed owltipabttbroaRastdianper eerinedangia)-4¢-goiop editatatB SNI)

and .nma ener at e di agnostj.cs, i nfor ion to bhe
assoffiEd ST B B0 R0 SRR b BTARRy  Rtthe most
reccB®NRIcailed mdyti AbAgpaRhitFRm) ot qlddy aidiGtat bebcidld wiyone or
include, but not limted to, a received

morerficeived arultinastiaestor prifinthc disgRing makishstduoadean apsmission. It
ot ¥ . ‘ ]
o B LA SR OF Gt DT Gl e
mentiatie@iSdiagmosiis indsinakionasd thaesemidtyicd mae by &ported by diagnostic unit
mul ti cast/ broadcast franme), received signal-to-noise
142 tnP dQP or (RSNI') associated with one or nore received

Mult b CRRENPL RAAGERE chibBIBRnfsofhe inMbitihnt B SMRbre of stations

101-104 may transmit the diagnostics information to AP 105, for example, periodically, at
pre-defined time intervals, upon demand, autonomously, when a pre-defined condition is
met, in response to a triggering event, or the like.

AP 105 may include, for example, antennae 160 and 170, a processor 162, a

transmitter 164 and a receiver 166. Although the scope of the present invention is not
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recently received nulticast/broadcast frane) or
guality indicators associated with one or nore
WO e@sioysa nul ti cast franes or with the i ncom nBCT/US2008/051705
mul ti cast/broadcast transm ssion. It should be
under stood that enbodi nents of the invention are not
limidell T f#r@frcbfoct, RAtcARAY FITRMI 10088k Y AGRMISditCtibit] QAtBAdcOMonopole
and that are metrics may be reported by diagnostic
antepiricy dipgle angenpge, £oé fod mtaned caawledy whlanzedsntennac, micro-strip
th 0 st S
ante RO TR s 5 W RBM G n e 30 TP SRt &

diffct@h, c.f. pbneemayrbb e diffods hreikhe aﬂiey encafedprneeodefdnnﬁ)duhd:nm
|ntervals upon demand, aut ononpusly,

trangspigor Hr4 Maxbe epttrled tinfeaninbel anweﬁ@ggdﬁééovﬁe@to antenna 170.

R A R A

coulilechlmsammgleantﬂzﬁrth Kdd a receiver 166. Al though the scope

of he pres i nvention i.s tllmtedlnthl
ﬁp 5@05}@@%%“&&? Qcas@nmﬁgﬁmamra@&qoaﬁ% unit

152 QlSlE %&ﬁé}?om{'a{é%ﬁ)'n@ rQAES Wﬁ@mag@h{éﬁﬂ & tROERNNAG/brERRafted
antennae, circularly polarized antennae, mcro-strip
comammevah@m fordfrmerpin ty araty zeihamcoGP@ ranltiexsamadeast tiegnostics

be different one nay
infoghe 3516 St REL RsE PRt O oty ediming
mul @sEbesto ARALSIiadrode Thiok@atid fo MBYitRaHE RepIved (draxpaii@Ndae
160 and receiver 166 coupled to antenna 170. In other

recepigBba Hisattdresfdcads pekrom) cohframes e pAgttvateror tdeActimeie (or
otheﬁ\glgg hlﬁg{q%ggﬁmﬂ%?t%%{v%hc% atl Mg&jgﬁle%t ?%If‘eln{%g Fih %rllltkgggg%

i nc cas roa

multiesEgre adiakt rﬁﬂdlgélﬁﬁﬂitﬁmht 1$0inhayldRioabllyebd mplernémédnfor example,
. operations related to nanagenent of the
usm&ﬁmara&%@@mm%@c%éml%&Wﬁmc&%ﬁ@gr@wd %Pm@s@&ﬁﬁpg usig hardware

R T s

r statron(s
or thiedikeoni t or the incom ng nulticast/broadcast
to nonitor th ei ved

d| nostics infqrmati
RoRnegtd cbopismmis /i hirdT diiehigt ol EEFhy SRy
dlagMQQM@@mﬂE td P& arlafB/sRGIH CRABCOFfizARN 3¢ hickAhRin{@fion
ot herwi se nodify) a nulti'cast/broadcast acknow edgnent

trangeittedrby AdY 1G5He alnlielityRistatahs vieaslfigasberdgasdcast and to perform

anal AR o g < ARt B BRER docaF <t RRnEOR e 58

statibmii ﬂgtﬁmedncpthe GiREbTIEethaliRistmayUist Rige B@t&ﬂmr@ the traffic reliability
component usi ng software conponent(s), as part of

charactpyizsgien o tchecﬁre@m @fﬁ@ple/\mq@fslsn@sslqmeay bg@ commercial or
advé%%% e‘ﬂ't HRL it 1 fha grﬁ‘%%g%dﬂ?ﬂﬁesth?{ mb&eoRY %ﬁ@gt %}{E{&&%t Ahaffic,

I nclu ragnosti cs unit ]] 0] per orm
and anany$ bs ad Bele @RACEMURIChZ Al s e @fF natwaekManh@ddnOmessage and it
may be desirable that a maximal number of stations receive the traffic.

The analysis and characterization may be done through various means including,
but not limited to, information technology (IT) based set of rules, application level traffic
assignment, and an automated heuristic analysis of multicast traffic streams based on
established patterns and/or network conditions.

According to embodiments of the present invention, diagnostics unit 154 may

further select the most suitable diagnostic metric for assigning a "leader" station according
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transmtted by AP 105 to a plurality of stations via
mul ticast or broadcast and to perform anal ysis
wWop@saisens rel ated to di agnostics i nfornati onPCEURIN0EOS1705
fromone or nore of stations 101-104, and the |ike.
The anal ysis may include determining the traffic
to the @y pcadtithd fryfricRatas tahdniebl 89 AX 10N €08ENBHR, f6104 multicast of a
exanpl e, one transm ssion nmay be a commercial or
videg dtresme pisvuaenastis metriguyeythe selestsgtant fer & drda stragst ¢ difierent
dlagﬂgsltlc%létnc Rla 3%'6%?%0'[68.0 fﬂ élo?net ﬁ&laﬁ&%f It 'n%a{xob%nc‘iiué%ﬁe[hmo%%non be
an energency mul'trcast nessag rk managenen
trandiRis@@equitidyiat poRjbldso thasihe albﬂaes lhfeﬁty B aﬁ&?ﬁbm&dtnt mxwmﬁe For

of stations receive the traffic. The analysis

otheg Fuifticaptaracs wesoRaRy st Hnstaphiush gt @ﬁr&%ﬁ%l%@ﬁ%&nd the
sign 1”%;/&%#&18 ‘ﬂetﬂ elédaﬁiﬁl@ﬁ‘lcko I nformation technol ogy
ase et o rules, application level traffic
as $n grooshinge with sanne anibodiatoats dfehir instntonafoalaypsven oblticast,

mul ti cast traff ams based on establ i
diagposticaidl S4 mpvoie leéeg {mﬁ?{ sigioaiemoggell wewaﬁwag%ast recipients
acco?c'ﬁﬁg@d ﬂ'i%@él%ct@fi dfa@ﬁod%"c%ﬁ& bhdY SAYhOEhar St RIROST bCiie Hiilticast
may further Select the nost suitable diagnostic
commmrqauoﬁ and ths diagnostigs anfotnedide rtcestedtram tlwcmmhtldasb/@taadcast
.t.he[ é%{ e ofO ?@ traffic streamtransmtted by AP 105.
TCCIREgS Fé f‘ a nulticast of a video streama first

di hggtﬁﬁé bebatRneh, sRYofRRtiSRd BT ook dRg bé Qesighatat (@.g., by AP
streama different di agnostic netric may be sel ect ‘ed.

105 tp opeyigte asiat UeadeBridationt(c gayn lpeknomiedesr stetien, jan relneatlpdagment
sendgF §t5ﬁc§ﬂ?1rp{)£ﬁ%n§§taggﬁ,c k(le\éllg?gte? Oan 5119 l a% a§8 é?iasttatt{? €4 selected
ata S enc an 1 nport an or

statiohlat ety daggnataicytativhy arbeppmstéd $tﬂ1ﬁxﬁf &A Blecdstativhad
the frame |l oss rate and the &gﬁélg s SSNratio may be
represqRtates HHti adERIPICRRULIVE FeCHuE S Eeorm fikeg dgvea selected

mult‘?%?%s‘éﬁ%%hé’ﬁleﬁﬁg aés'&’ﬁ{&i'vﬁ%h thfaPﬂ'n fven multicast,

nostic unit ect a ea er station anong
al IIn adbhocAastived emh@khasnt f@ixpmelet stadaec b(ildnnmg b¢ dedigrated as
selected, dia nostl

ric bas d on th
leadgrntation Wheteas SRHPIST 05%4 VIO RS g Asdsadepsiations - for a

h g1 ERO DR [b&Rer Sl T8 hap, foesainad & t Bedtocol
glverru | ticast/br oad(r:ast1 recipi gnt S (stnylgtl on% ? OCO messages

w1ths%blhé0% nbodixeentes wh@lm thedeadst stefion 011G yOa maylcb@/broadcast

framg gﬂxﬁggi’tlﬁﬂg gle lgaéiﬁ AP 05 f,ror&nﬁf %Ig%‘]c ngxﬁ/le%gmenta&%K)

pacl@€bnawsegoeert 05 eHdwéveﬁrt @&tidhm,man@ow ddsna@d b &ad@for the
a desi gnat ed station, an assigned station, a selected

nextgmgtl?:@ by theAlP &03.i Tlip ynay dsidyaainddrtr gpling]@teljaﬁo the fact different
sets BPRYUHL S& L% QR v%]trﬁ{sﬁﬁgs?cglsstto%"otn Qcal chan el n the

represen |ve S |on a represen Vet ecipient
envisdnaien0betwaén theewb ibkedcis, taths el ffat et mrwlhet dquatist of thasesl
on the netrics aSSOC|ated with that nulticast., In a

MultiRasts nRomegamhination S f4RieTs, orfoher sxtahfaciors SPERERiPNEA1 nay
be pdgsiRRal @déilt"f)(ﬁlally made to Fig. 2, which is a schematic flow-chart diagram

of a method of multicast communication according to some exemplary embodiments of
the invention. This procedure, as illustrated, may be performed for each multicast or
broadcast. Operations of the method may be implemented, for example, by system 100 of
Fig. 1, by any or all of stations 101-104 of Fig. 1, by AP 105 of Fig. 1, and/or by other

suitable units, devices, and/or systems.



10

15

20

25

30

| eader station, whereas stations 102-104 nmay not be

desi gnated as | eader stations - for a given nulticast.
wab@shemger station 101 may, for exanpl e, excheeiyEs2008/051705

protocol nessages with AP 105. For exanple, when the

| eader station 101 receives a multicast/broadcast

f r amBndica8a &HokG80, thBendiigR@AY ficRide @Brfél%in?ﬁﬁal%d’@m t
an acknow edgment (ACK) packet or nessage 105

charpgiueapdipn of ¢ sempnnigLomEysHUtteklY GRat08do a@lur@l&mf stagens via
0
rnulttitglgtt (Q%r%%(féygt ah& agtternk?% gth[ﬁe Ffaf%ctrgl(ljab;[]?tgr hQ@XteQ at%lﬂ of tﬁe stream.
ThisrRay, i€ Sondd anbkscﬁﬁheﬁt@ of tHedntet@iohsiaciadt ssSi@ng a p@orﬁg FBtegory to
physi cal change in the environnent between the two

eaChHVBf‘a%l%ltt@aSt/lbéoaldﬁ%‘t Hpffier ence in the quality of the

t {

PTHHAGPSn SBRCCRTRTH 00 JLB0H o
perfaddinte oraid or mades, bascBiog.th@ chanvitatratien af  givematuiltécast or

flow chart di agram of a nethod. of [

| ticast . .
broadeasin G- cHRGTBHICY LERIGRIMEY %a%%égn@siﬁf‘phuah%ﬁt BriYichisRey and

the brddhfRsd AUER 1 Aheh maaca@fsofﬁ%dw fhe fAd bLUSKIRLRY Of®the
per orned for each Iti cast or broadcast

perfojpsma@ metrs ol btetteserhmtddodn rratyal blerchhpd extenmey befets c.g.; for
eme GBI AT 8RB 48 ok RS PR o e L

threshod @by MitiAlNES sebtdl 10BRS §o 1ai 4] BrespiaMipeSationd ﬂé@ra better — lower
FL,I{,St ens. As indicated at box 210, the nethod

cinggeespeicrotheisplgctan afeimangp metiais é@:b@mazmlmﬂq thefingial
valu§ ?Mg{h?gsthlofar}n mPF ?@?@g{ tthg gm@ 1 oagc ag% e 8§ a@ thlé[ gl %esﬁon ing

atrons via ermn

statlbrliwhatvéafbfetterﬂeﬂgham'izahhey characteri zat| on of the
stream Thjs %ﬁ‘a sonme enbodi nent s of
énaé{

i Nt a@ﬁmt’@h]@fl iS§hrisg OF chposing thy S@&@% ufigiht pving the
lowdsPF Rt szg ﬁ)lfat %ﬂ%sﬁaé %é’@ﬂﬁ@ﬁée& st oL' '%% all %‘# kt%ﬁ&?sdlm-
at met

may I nc et er i ng
104 aptmrmmboainmerpe rabmamampertsrm the APot05nmety be famb aemd AB 105 may

t he racteri zati on of a gi lticast or
deteipgs G Ao dhayte CouRbh ey T BagR kb v by Sergnagre
broalifgt hi ghest priority category and the appropriate

metric for such broadcasts nmay be the franme |oss rate

( FltRyommboctlmentp of fherimamdion apd farsomasndiaen, itgrdyelst dagirable to

nitial

set ot St bR FRolb & b3 220 s it e e Rt fppphanee
veryWapillyl, iR deovBsitd Hafferaisly 5OcdnRnth- Rardyige Stk drafi@Y than setting

initially be set to 100% so that all respondl ng
the airignt RAAHTHAYE tbfeﬁ]@ﬂti aped for dognating (IR legder é%lﬁlééea.ﬁiﬁ%? grior

perfptfind AP S e TR RIS hataid Lo TR i eppage -
fronmhe lgnakr’ p PSS rb&:tac vag uﬁ“tﬁ@mbhﬁtls ahd tortesparighizeg, tt alireshosd may

ave g better - hig - wvalue. Later, an initial
be S?tééa%(o gheafejaasibe éfad@ﬂs pyjoReRsEred periREmancs apgyif the metric is to

be nhfﬁ'rﬁlké'&, kné thR¥hJNE rﬁalgl%e set at 10% lower than the leader’s prior performance.
According to other embodiments of the invention, the threshold may simply be set

equal to the current leader’s current performance or the threshold may be a fixed value

determined by the type of multicast/broadcast or a requirement associated with the

multicast/broadcast.
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| owest FLR. Note that, if FLR is used, the val ue each
station - any or all of stations 101- 104 in this

wepismyrsent - actually reports to the AP 105 negI/b82008/051705
frame count. AP 105 may determine FLR from frame count
because the AP 105 "knows" how may frames were

br aaded@sdted htbox @8, @RI JERLP oftfonkne iddhyRNor @saarﬁﬂ@ the AP
or sone netrics, It may be desirable to set up

105 rﬁf@tvetrge@ulélcaw@matdw% dlagtl@kltcs mﬁ&m@zloyl ge@rwédm%tloasslm 104

or oﬁ%gg%uﬂi%gsrt}b? aed@%% Feed pg%?c? §1/P{c§ Eaa}rfculgtpﬂ electtetgi e?ﬁ%hg?c% n?eqnc

baseﬂeihttheﬂ@célhed s rhestion plor f:zmhrfalbtﬁrﬁng l;tﬁ&@rh of Kib dis@tbsfiey information
deS| nating the | eader as the leader's prior

may daglads, fefriEamp|e; reegiychauigist hreadepstifpmgisaust, regsaved signal

strerf tb‘alo‘i‘, E@cregro?reftg rsﬁg"h'apto%ﬁs?e%gtfl] gﬁeasurfea %x{cg rneasured

eaers ior nmetric, e. € netric I's ohe
jittet) er othxi imi'farereitlom hied toky s hxabr dotteylilhécd et mettic? 0§6dgn dalbﬁmning

han the | eader i asur.ed erfor mance and, if
the ghaaenpefrfoppance r{lﬁﬂsg ﬁﬁwﬁﬁ%eﬂbr athr eshol d may be

seta paf(sLR% &Q&ﬁate bh @iﬂlntlan@a LERI&Tt parfBfhfice RRAAOSIRNGE -
According to other enmbodi ments of the invention, the
perf@mnaeshmeulqséyr @lchmpﬁ of endiacasepoadcatto fqrf@sampm FLR associated
curr rmance or the thres

Wlthﬁ %%[Hmv an T [E ?ires tl[%l} ?Ih%"e{%ﬁﬁ ére%efved 51gna go n01¥e &?\116 per
statifd|ahiaG@sbé RIcOIREE fighalQkreeth PAHtAITERISSRE 8R a1 @k at@ntﬁper
the nultrcast/broadcast.As indicated at box 230, the
statipm R GUCIHEY BN AliPy o the likge and/ ey a@mm@twﬂ l0é thapnatgss
- | )
menggﬁne% ﬁdrﬁgy Me&r% | c%)fi1 Iggtl%gs(lja%qﬁéy BIé g&?ﬁeﬁtds&%l forl1 gftféﬁfaﬁr %es of
nanﬁmﬁmbMﬁst/broadcast reci pients and cal culating a
sel ected performance netric based on the received

i nPSFORNETR OB RO rBH BRI ¢S HeT- dfe mytgd may include, for
exaﬂﬁl@%ﬁg\gﬁ%ﬁ h”éa%%% 1hed- &Jggt%nh{ﬁ% lsUiGn bR 1RNANPh&:- 8erforrnance

recel v ticast/broa ame count, recelve
metrsd. gyPal 0smhae thgh Iperiodicd bt amalyzp ﬂmkch&grmsMsnnfoammorslregﬂaéd from

to i ratj o, ,neasured | atenc mea ured itter r
satigfy 1t B4 A AP GVHE (Hob pgict b the
statifRY drldQRe Htﬁ@& UsthedBd 80T Dh rEﬁ?vélﬁ@ﬁﬁg d@ﬁﬂ@ Qf‘h@ﬁ@l@@ leader re-

metric for the mJI ti cast/broadcast

assigraant lsateeulmd Hsh¢ headear sapeajformemc@megm@ rtcf élromrgne igaptly as pre-
set of trics for t of )
defufid R4 @bl R ORI Bek gl hbcifihe 4PRe Huspiion may
initidte bhe® 184dRE b@&tioaNod, 8 ageribedRnRkeSIAL260), an aver age
recei ved si ggal -t 0-noi se éSNR) per station, an average

r edsilpdigated b dlamend @}@kﬁm aif thetsglactsd p@}:fggpgnce Apetric is one to be
maxg’%(%%@g@ @§ Qi ¥h§%§ hc‘ettlge% glfegjrer%?mgﬂc% rﬁ&ﬁc bk ﬁﬁafsﬁ’gﬁed station,

1'on any conbl nati on
for dxem;)lmatmrimplrsg@bamdh@rme ptifi@manos tnstrizk ofiederleivr asd that the
may. be deened useful for particular types of
hysteresis sppdidomyiganet. It so, then station 103 is assigned as the new leader by AP 105
(box 250). If not, then the current leader station, station 101 may remain the leader (box
260).
Likewise, if the selected performance metric is one to be minimized, AP 105 may
check whether the performance metric of an unassigned station, for example station 103, is

smaller than the performance metrics of the leader and that the hysteresis condition is met.
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According to enbodi nents of the present invention, the
nmet hod may include, for exanple, assigning as a | eader

w0 b@sioesp3 perf ormi ng station associ ated the  PCT/US2008/051705
best - performance nmetric. AP 105 may then periodically
anal yze the diagnostics information received from

If sos theh isfiod @83 is akfignanst thas@d 1 QdeCBMRANDS @bebzsst()\)\a@ Aot Bfn the

perfornance netrics of the stations and the | eader

Cul‘r@rﬁ ilgpger Hetianh sigtion hylsmay exgnain ihe 19@@1&3“0?&90 de whether a
?%oacgﬁg toai@&fﬁlgglgg of the 11%96%1019 aclll [1 I%ﬁe Jiec?sq 1{ 1s§nade to
gl ns drop

asmgiﬁé ichéd by adosfpaal IEader aﬁﬁ)lweh 1dHnt1ﬁ€d1 (Iﬁcﬂhlag@en&@ﬂﬁnd control unit
enbodi nents of the invention may initiate a new | eader

152 GERBAOP gh tErpmitasmplsisastibEadcIsh Y@@é@(@lgl&@e%mueﬂsto
0,
man%%hqlé&l@ﬁﬁcgc&%ro@ hﬁfﬁ‘l’ﬁ‘?oﬂté’t&’&ﬁ RAOn ks QBIIFS% ﬁgh&%\g%%t %mt 141 may

ormance netric 1s one to be maxim ze
transphie e knuiieistileoaddast Ipetet assipunoat mspaerise t@ﬁlaazrgemeaslsmg h‘b?dof AP

ation, far tation 103, i s great an th
105 B%?glzﬂsm% %ﬁ?f?@é ToF g sapsa mulieret aeds aﬁfe tagnostics
1nfoﬂﬁ[e§tf0%rr€(§ie§t tBQlE@nBétR@ uhﬁ l@fof sthﬁor?‘?()l tIlﬂ%@s h@ Hﬁgnés%%s unit
i's assigned as the new | eader by AP 105 (box 25

142 pbstatiarhEH mhsetr@rwnneznmulteastéam@tcastld@ﬁgnomcaumforrn&m mport (or

othef STRB eRasS30 Fledin@bsfiS Wy B SAPMS ca. AP 205 v

¢ hegksomtedrhigydit Biets RibRAIRRBEAnMIchtien Bétwash HRATS Ia@8/R¢€l station
station, for exanple station 103, is snaller than the

101 frog.f ACHepRekCtrastMdssageorequer tq destmateas deadpmtesppise to the request

o B0 831 e RO | iRy Y QBRI e
to-sendt(CTSh e clidigsne, lr R ESIC TISeraekdaniSinabi eher siitable protdébl may

remain the | eader (box 260). According to enbodi nents
mechgnigmpp invention each tinme the decision is nade to

assj I ; _
[ denlglgb t eeﬁgﬂgagdgfre&tﬁﬁ%% mhﬁ ﬁmlgﬁl t@%%g' 0%%0 ﬁg 105
at an]y&ﬁne‘rﬂw‘utglana;dnasts/muhucbasisc—astlﬁdlca:ladtaakﬂadd:rsarﬂien 101 is about to

assi gnnent request mapagenent and coptr ol it 141
disc et GhoYertt 1ok oPoa D REE e et Mo s pgiprork
combhlo@s WPt 103 dﬁﬁ'lédd"éﬁﬁﬁﬁ&f AAdeARkt APAGShadSi8d8D ARBSnnected from

response to management unit 152 of AP 105 agnosti cs

suchywireless3R tvodrk A fegpomvaythe ARNEY maydesignetecmstheb statietass tleader”

n i nfar. on re t to dj sti.cs _unit )
for 146, BHRORES 7 s R RGBS Bsc G AR RG iR psceived
fronPdncSdrahdrodf #stdiRps 1 0RANSAHat Aerdlli tnl BaSti/cRsOACIGASIE.

di agnostics informtion report ﬁor ot her suitable

r edperseymberdimkgats i dgiisst-pessd pnilticasplrogdcagmckpmyledgment

sche?%gﬁ j g?grl I a:’ ﬁgﬁ&?%%%?@illAﬁllty%%wgégﬁﬁéﬂog&ap&:ctsoﬁgﬁﬂué%on

incréaBeluestll hewdels pgfiatranas ineadebyertit apomsie tiroudhpet. Some
quest to desi gn?te as |l eader, or the like) may

embtﬁ enisanay, fIRIeple, proyidss lerﬁ?ﬁsyelﬁ%l&&élﬁvé@ﬂwaéorctpéart o-

multicast/broadcast communication source. Embodiments of the invention may allow

additional and/or other benefits or advantages.

Some embodiments of the invention may be implemented by software, by
hardware, or by any combination of software and/or hardware as may be suitable for
specific applications or in accordance with specific design requirements. Embodiments of

the invention may include units and/or sub-units, which may be separate of each other or
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send (CTS) nmechanism a RTS/ CTS nechani sm or other
sui tabl e protocol nechanisns. |In sone enbodi nents,
WO e@de91883 at i on 101 nay transnmit a notificati oPCT/USAP/051705
105 - at any tinme during broadcasts/nulticasts - to
i ndicate that |eader station 101 is about to
comBinS € MRARE, ih RhBle orTR Y&t Ot mdyosk Bfpflem@fte LGNS WeS®ic, multi-
| eave or exit) froma wreless network common to AP
purppgBoLERiclab BPEesSSIs A CORTOLTLS, obdevierstas AR KnosvnHa dhedrt.edeype

:SConn e i, el { dn.r

er SRR QBRI SRS AN Kok ORREGRSmor
menfody uhitg forasmpodey ordbng-Remidrbgeatdata broh otdarip Faeilitina sied

on di agnostics information received fromone or nore
opergfion ofed YicgificsHPodame o4 that remain in the wirel ess

ne r . v " .

e e iR SORREHTH Buy B i AEAIEH o1 W6 Bhmple, wsing a
mackaimpddableinaii@a e attives which alaylstdry aminstruction or a set of instructions

| ti cast/ broadcast conmuni cation, inc over al |

thet e AR RD B Prgr el o K HEPIEa e ISHFEt L SR, R Stadfon 101 of
FIGID rbf}‘f%%%or 1$PREFRITDOE} BEOther §RMblfRdchera L& thP hRAKhHE to

alink level reliability indicator to a
perfonm ¢ imsésid/ dnrd ea dpers tionsonaoenirdance enthsmlrodenerEnbodic merengon.

of the invention.may allow addit,ional and/or. other .
Suclimgelifi may ang aﬁﬂrgé%rgples%}wugtpﬂg}g BIOHSHNE ot computing
platfioft¥ Edtinhin BR¥viDE ﬁrd_i%kﬁﬂ? a&eet, bympetid fm, PYochaithgiem,

or by any conbi nation of software and/or hardware as
compiyr, peocstior.atsltiee liksy arpemey bk émplspicnicdusioagnp suifable combination

s i fic. r -

of hEFFAIAREE U e BRE phin TRl AR RO TRRIcK: way ngug o
exarBplb-dniyi suBablwbipe o f ayndoe usie pag ainemoty edc hl Potesrage unit 115),

or conmbi ned together, in whole or in part, and nay. be
memagy AgYieh fRQIE iRHE & prsengry encdiim orags e, Hprageaticsy. storage

medtHLng Qrgdj?&rto;’rg%éeuﬁ‘c’ o Qla Iie; mg otrg,er‘éhl%%bl@ﬁr ﬁ&rﬁreﬂb‘%‘é‘g’l}ein‘ﬂedia,

erfbodi ments o e I nvention may I ude
crasifhié benm-cmexdisinedis, wsteablk o1 rstvotab ke raedid, sligited boanalog media,

ry uniits, for ter ary. or |ong-t rage of .
hard iyl 3PPy i Grapbach BBt et Mot Ty sEPAR MY Bigic ik
RecSBEAL (C0-1OT0BHpABNDisk RRIWriRABRYCIERYS), OtidaD@isk MEMetiOthedia,
may be i nplenented, for exanple, using a
varignsdpased Dhgitkd B cesatrbedPisks dPVRE) k ¢dne, sbasetttaraythetlibe e Tha
. . instructi.o r a set.of instryctions that, if execute
Instygriops r%aé’rﬁlﬁ&?e PIB SUERRIRAS dc'f1b°398%’ 8t MRG0 SBYreRFee i?mE@ed
codes irérpeile dLEbHe Ofx cbliteble bod &) ¥tapit @6&S A9handit ko, of tHfe likk, aff may be
by ot her suitabl e nachi nes, cause the nachine to

implg@enise wsiag way Notrbimiiglrcvsh dovitlpwhobiast-auesedanwel, apmpiled
and/?ﬂ@?eﬁ%r‘eg?‘eﬁgﬁoé}famhﬁg 1aﬂ§§%! é;gl, CS QL’; mg,rﬁﬂgld.rg%scal, Fortran,

or- exa e, t'abl e’ processi i
Cobgl, asstabm las@rpetrhaging @dé arihe Glaput i ng devi ce,
g;og%gq%solpre]%ﬁggsv ércs%fs o%%ggrgiilogsgm%}/ ‘ts)’é Ss@d irg Elgcco? a?lICQ \gvith
embodiments of the invention.
While certain features of the invention have been illustrated and described herein,
many modifications, substitutions, changes, and equivalents may occur to those skilled in
the art. It is, therefore, to be understood that the appended claims are intended to cover all

such modifications and changes as fall within the true spirit of the invention.
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conmputer, processor, or the like, and may be
i npl emrent ed usi ng any suitabl e conbinati on of hardware
w@nwBo9183Hf t war e. The machi ne-readabl e nmedi um PET/US2008/051705
article may include, for exanple, any suitable type of
menory unit (e.g., menory unit 114 or storage unit
CLAIAE , nenory device, nenory article, menory nmedi um
storage device, storage article, storage medi um and/ or
\Vh%ﬂwﬁﬁg@dUhlt for exanple, menory, renovable or
abl erasabl e or non-erasabl e nedi a,
Eﬂ%gﬁﬁe %?SPgEgﬁlteable nmedi a, digital or anal og
detefﬁiﬁﬁrig a Ililﬂfrdy dats goryffbm yulddssKeonfzanmagtionlb bk tRaaniten] ahd
Menpry (CD-ROM), Conpact Di sk Recordabl e 1(CD R,
demg&ﬂ%ﬁoﬁor thegkulﬁéasv\mm@am%tup@nm a plylity af myltsrst
| V, f ]
comaﬁlg[(kﬁh%@@?éﬁs as a?fgé@éﬂio El‘glgsg@% @e Bhﬂlcaﬁe @L@%@h@ source an
acknondédoueint trame nmdicating lrewbépt aifi g ns.ﬂlutaabcbo&nrhymieatb:fn fmni@received
f or anpl e, source code, i I ed. code, t
from, g ant LSEek MBI CHEHSOVE Lol PeC élgn%fm&h? I Eaﬁé aggfl on the
prloﬁ@eca{éggf?y atﬁlrlgul'ﬁ@é’st Bf%lghég@llﬁ BNEHioH 368 8 Hons Hihd &h6re of said
"fevel , | owleve obj ect-oriented, visua
nnﬂnmwmndmmmuaﬁdeﬂempmempreted progranmm ng Ianguage,
e.g., C C++, Java, BASIC, Pascal, Fortran, Cobol,
assenbl y | anguage, machi ne code, or the |ike. Oher
2. Opanaictivd Fcla@ts whkrPgstainhifng theyridey ¢aRgorys based ona
accordance wi th enbodi ments of the Invention. Wi
reliabdity sdguirpeantfpethcatultierst ¢anpmnricgivnhave been
illustrated and descri bed herein, many nodifications,
substitutions, changes, and equival ents nmay occur to
3. thasensdidd @dldim It Resin detbimihhg thhpri@itQ cetegdry domprises
understood that the appended clains are intended to
detegpipgle the PriQuyIFatesanyT ceaidingne adrerdetseniged sgof rules.
within the true spirit of the invention. CLAIMS Wat is
clainmed is: 1. A nmethod conprising: determning a
4. pr iTae inteyhocladfetpomyl, idieredn delbrtrmm'mgtth@pminﬁmicmgd)@mompriba
transnjtted, and desi r the multi
deteb G BEPIE, Cat?ﬁ%%%@g%ﬁ P éﬁaﬁ?fyasalrgnmﬁm g pplication level.
comuni cation recipients as a leader to transmt to a
mul ti cast communi cati on source an acknow edgnent frane
5. indhe ateithmi ofetreingl, whitrean detbmiigimgtthepmornityicetagoyreofmpaines
d fromthe nulti ast co
el uerg aEnd iehe SRy e pEBe P LA Eostics
infolhdtonl ty category and multicast diagnostics
i nformati on received fromone or nore of said
mul ti cast comruni cation recipients. 2. The nethod of

6. gl %g\‘xge’thom?{c?a{.iﬁ lc,j %}h%fe% ﬁlie%gul{ipa%t era%gl%sltlgy inf@h 48k ¥0ﬂ1§rises
ased on a

received multicast frame count information received from one or more of said multicast

communication recipients.
7. The method of claim 1, wherein designating the leader comprises designating the
leader based on one of more performance metrics of said multicast communication

recipients.

8. The method of claim 7, further comprising;:
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reliability requirement for the nulticast
communi cation. 3. The nethod of claim1, wherein
wa@lqogomspd ng the priority category conprises PCT/US2008/051705
determining the priority category according to a
pre-determ ned set of rules. 4. The nethod of claim1,
re-d¥¥8TaBh P aARh &I HH ALY céhiMuRich@sH fe¥iptcnt 8L hyw GAUABY if 8BS or more
determining the priority category according to traffic
of sag Jicefarrasiice mﬁtﬂwswtﬁ%mthéhﬁ ney lsdermre lppger thantiod of
| ermn ol
cor R pe BB SR SRV AR OGS G fAL B T g o
hystér@sigbedisorsisehictt he nmul ticast di agnostics information.
6. The method of claim1, wherein the multicast
di agnostics information conprises received nulticast
fr t d.nfar ' I:-ved fromone or nore of
g sa?ﬂgﬁ%@#?%gggﬂgﬁgﬁﬁﬂ?%g§@%ﬁ&¥§cipients. 7. The net hod
re-dedigmatiag andtherwhetieasn calesiugitatiomgcipiint headew ladopif os@sr more
designating the | eader bas on ope of nor
of sqi€ TBPHRHCE s BROGHOCHTA HAMET RALE SOl &aiton

corrésp6hBhE PifornBncd Rt iRGhtaf with@ipRviousiHlidsdiBhted leader and an

conpr|5|ng:re-8e5|gnat|ng anot her nmul ti‘cast
hystergsimaenditien smmateci pi ent as a new | eader if one or nore

of said performance netrics associated wth the new

| eader are larger than a correspondi ng performnce

10. MeW ¢gmmaesiesickt Reicsicbpasigevi ousl y desi gnated | eader
and an hysteresis condition is nmet. 9. The nethod of
a tragsraitier to, trangmitriamultionsh cp@mgicatien Hesplyrdity pigmalisetier

Comﬂykhkﬁ&§&m§g&¥thgation reci pient as a new | eader if
one or nore of

said performance netrics associ ated
a diapinbsiictunét to elatchramdarpriviey sdeddre fortthamuéticastrcoasponaitiog and to
.performance netric assocgiated with a previqusl o
designads onptdhe mukirart coRUERCAHOR reaiRigtS ag & Hares t@ﬁedv Qn thgpriority
cate afld GRITHLAG cﬁ%ﬂo@@csqﬁ%'rﬁﬁti&?f@&'véd R8m dhelot gbf L84
o'transmt a ticast communication to a plurality
multdfasteonirhe@sdtionomeipiehsatvhaninrtbe iqpil@ritestg denggnated to transmit an

di ostig¢ unit .to determne a priority catego for .
acknopdeticnt (ABE ISARRRTERN G e AHAGHt SRR T ceived
frond 1h€ cBMkiunERA8bn &AEUNI cation recipients as a | eader

based on the priority category and nul ti cast

di agnostics information received fromone or nore of

11. lsgg*glg Egllﬁ}:tg}luﬁ%%égg gﬁg‘ﬁ%{] Oiet(éC?aEi%lO{br gzﬁgﬁé Elgp%i’oriwgarteeéo?y }s%%sed ona

reliability requirement for the multicast communication.

12. The communication device of claim 10, wherein the priority category being
determined according to a pre-determined set of rules.
13. The communication device of claim 10, wherein the priority category being

determined according to traffic assignment on the application level.

14. The communication device of claim 10, wherein the priority category being

determined according to analysis of the multicast diagnostics information.
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acknow edgnent frane indicating receipt of a nulticast
comruni cation frane received fromthe conmunicati on
woleaso218931. The conmuni cati on devi ce of cl ai "lPAOPS2008/051705

wherein the priority category is based on a

reliability requirement for the nulticast
15. COMAYRb®AHuhRAtiod devidd 6 SAMMY) ndhdtdiPthe FAMti 68t ShghdsBbdM
10, wherein the priority category being determ ned
inforpaipndonyrises racpyesl weltispstifiaay copnt ipformgliensrecgized frpm one or

JInj [ |ce.. l.aim 10, wherein the priority

mor%g@%@%ﬁ%@%a%gﬁ&n&ra}ﬁgﬁéé:1 %@%r ding to traffic

assi gnment on the application level. 14. The

communi cation device of claim10, wherein the priority
16. ¢ atlgsppnpa]cation devasseirmdamalde dhareaythe dliagnasticsyndt igfo desegnate
e R o LS  B3 PRI P R Ty gommunication
reciprets i cast di agnostics informati on conpri ses received

mul ti cast frame count information received fromone or

nore of said nulticast comrunication recipients. 16.
17. Thehe 0oMHUN fc@tibiP Be\d&Vd CSaif 105 e i (e b&icQ uh&s to re-

di agnostic unit is to designate the | eader based on
desigimge afothm mpil perst aympmnieatromt ne¢ipenbds sedvdleaddrtif ereser more of

. .CO ni cati on recipient 7. The co ni cati on device.,.
soid GEHRHNGE 5T sprer i A e Bengo e EPe Areg o8 B goRerERaing
perfé@ch@sé gRatEasastdtbetvitiul friviasly eQMRdtddeddePind SChyRtREis

as a new | eader if one or nore of said performance
condiger is@8ctassoci ated with the new | eader are |arger than
a correspondi ng performance nmetric associated with a
previ ously designated | eader and an hysteresis
18. coMtle tommuniatigi devié& of dedmcld)ymihatetrithic @iagaestios @nfis to re-

.claim 10, wherein the diagnostics unit is ta
designadiediogira i ieast SRMMARICHH WASE DB hamMAYAtRH 1 @5 ¢itaere of
saidﬁibrﬁrﬁ%eltﬁéﬂsg aSISSCiQtE&V\}?ﬂlth{I&V adS@drd sﬂﬂgﬁécr(?ﬁe[w

trics assocliated wth the new | eader are sma
perfothaancanmeora assqpoated with peréoousindesignetadil cadas srataraliyscbresis
M.t h. a previously designated | eader and an hysteresis
Con‘}é\%%ﬁstnil nis met. 19. A wirel ess comuni cation system
conprising: at |east one conmunication device having:
a dipole antenna to transmt wreless conmunication
19. si dgnairslessecommawg pdtioneystem dcompmisimgt a nmul ti cast
conmuni cation to a plurali .of, mul ticast
communi &S e paitidon deid ndlthg
a dipole antenna to transmit wireless communication signals;

&Ser di
L esponding

a transmitter to transmit a multicast communication to a plurality of multicast
communication recipients;

a diagnostic unit to determine a priority category for the multicast communication and to
designate one of the multicast communication recipients as a leader based on the priority
category and multicast diagnostics information received from one or more of said
multicast communication recipients, wherein the leader being designated to transmit an
acknowledgment frame indicating receipt of a multicast communication frame received

from the communication device.
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a diagnostic unit to determne a priority category for
the nmul ti cast comruni cation and to desi gnate one of
W@ b@suspd cast conmuni cation reci pients as a | BEHES2008/051705
based on the priority category and nul ti cast
di agnostics information received fromone or nore of
20. SaiThe KMitelds§ ashmuaivatieH %@ie’npﬂf d1861 P8, SFHeoin WR&OGINiORion
| eader being designated to transmt an acknow edgnent
devipe egraprisesl p eeaciviey tor ey pthegrkrowlodgmend Sramecwehild diagnostics
inforfnﬁaq received fromthe conmunication device.20. The
W rel'ess communi cati on system of claim 18, wherein the
comuni cation device conprises a receiver to receive
t he acknow edgnent franme and_the diagnostics . | )
21. i nflhe matciesn copmunippidonpystempaisclaight Ahestin 815 rsipsitepdtegory is
basclofia Tk by YNENGHMdrRAd itk CBREARIbS, ased on a
reliabiTity requirenent for the nulticast
conmuni cation. 22. An article conprising a
machi ne-r eadahl.e nmedi ym havj i nstryctjons stored
22 th C,leWEﬂ?m%é‘ﬁ‘CE%th%‘{éggwe UBGEEg dBrucH jiqred
therddh, wﬂ%?{?vﬁkﬂ‘é{&u@d%&'a%frbée%s&%ﬁﬂpfny for a nulticast
conmuni cation to be"transmtted; and designating, for
detetrhiginad priards catcgermion © atuloenst amemuoificatiqel tabaltianymisted; and

.mul ticast, co nication. reci pients as | eader to
desigitingy 0F Megmal T o R icRGSrORT Bg PorelSoaf RUeast
comBkRAWbe @Rt s Ay ARBddr Al ERiniNG J BERICRt cOnniBatibh S@fte an

comruni cation franme received fromthe nulticast

acknopergmeahirhon indbeatiog reaghnoé p mudeeisgermmpuejcatin fraseqiesecived
frond the %ﬁ&%s‘p &ntng ni@gtio%.rgo{lyce C\@B&Qﬁ&%}@%ﬂgnﬁhg 'le%agrtis based on the
di agnostics infornmation receive om ohe Or nbre o
prioS®i @toguht drclagiilticasidiaghestics iforhegiopiréRived fddn odde more of said
article of, claim.22, wherein the instructions when
muligeast-GANHEBURICAIORAFCIPSEEI t in: determining the priority
category according to analysis of the nulticast
di agnostics information. 24. The article of claim 22,
23. whahehnicidhet dlanist 22 ethicmis thehestrueexcsuyieoh dxacittbeé furthestestlt in:
i n. .designating the | eader based on one of. nore )
detorpnipy HREHTEREY BTCORE AT A hC B Cirengtics
infofn@fioR! ents.

24. The article of claim 22, wherein the instructions when executed further result in:
designating the leader based on one of more performance metrics of said multicast

communication recipients.
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