DEVI CES AND METHOD FOR MULTI CASTI NG CLAIM OF PRIORI TY
UNDER 35 U.S.C 119 [0001] The present application for
W@ 2108045883 ai s priority to provisional applicapPCDHS207/080737
60/ 850, 862, entitled "Forward Link Milticast for
EV-DO, " filed Cctober 10, 2006, and assigned to the
assi gnee hereof and hereby exéressly i ncor por at ed by
reference herein. TECHNI CAL FI ELD [0002] The present
invention relates generally to conputers and
comput er - r el at REVIGESHANP HRTHAR FERILTIEASIING, ¢ ne
present invention relates to systens and net hods for
i mproving rmulticasting over a forward |ink. BACKGROUND
[ 0003] Wreless conmunication networks are wi dely
depl oyed to provide various types of services such as
voi ce, packet data, broadcast, and so on. These

wi r el ess net vickAEVI QFIRREORDIE UNRERi 35USLUC §1P? e

BBARER: CERR ket e ion fisrREent S PEafoNBTPgSional application
168! @R ekt ANFotysamhi WIS ash &3OV o0, eticd OERB&410, 2006,
Each wirel ess network utilizes a particular air

vt essigned todhe upspende loareof atdehéreby srprgsly andooporatad by reference
h%gically further inplenents a particular nobile

Wbrking prot ocol that supports roam ng and advanced
services. For exanple, a CDVA network utilizes a CDVA
air interface and an ANSI-41 networking protocol. The
CDMVA networ k may i npl ehBeHNKAbFIEbD: CDVA st andar ds

as J1.S-95 S-856 (1x-, EVDO),.,etc. Th

FBAL . T, Pseot iranton Fas Krorbf U cerpiiae a1 computer-related
ReR@sls@s t BlorespadR eI, IndFREt Wvlchiith fMedBlsyhitlhs addethods for
broadcast nessages may carry various types of

irprov img toiwncastiog oves arfemsarddinkf fi ¢ reports, weat her

i nformation, etc. [0005] The tel ecommuni cation

standards cited above are exanpl es of sone of the

vari ous communi cati ons FECREROUND may be i npl enent ed

to transmt voice and/or data. Wthin these systens, '
H908] pl eVuslesss cornmpeichlion nefwyosipsare widelyolpapbaysd tompeovide various

R
ANSOEE in€aENCHEEDI Wb Multifle AcefgeCDM &) haseris! eldbanSystem for
i s assigned one or nore channels to conduct

MobrlanCeaniupirgtiohs KGEND bBelserisy, aniarsal] Malhlsr d'clggpramunications
g}%tem (UMTS) networks, etc.

[0004] Each wireless network utilizes a particular air interface to support over-the-
air communication and typically further implements a particular mobile networking
protocol that supports roaming and advanced services. For example, a CDMA network
utilizes a CDMA air interface and an ANSI-41 networking protocol. The CDMA
network may implement one or more CDMA standards such as IS-95, 1S-856 (1x-
EVDO), etc. The CDMA network may provide a broadcast service that broadcasts
messages to users within the network. The broadcast messages may carry various types
of information such as news, traffic reports, weather information, etc.

[0005] The telecommunication standards cited above are examples of some of the
various communications systems that may be implemented to transmit voice and/or

data. Within these systems, multiple users share limited system resources. One such



enough channel s, then a new user that is entering the
range of the base station may be bl ocked from

WQewessismy t he services of that base station. POO0S3001/680737

certain situations, it is desirable to transmt the

same data to several users. This is particularly

desirabl e for applications that incur a lar ge |l oad on

the wirel ess network, such as video strean ng.

However, cellular base stations are presently

Boithiiguisetic tavaill abalitg roftchbiveeld &t supportseplaipkt weeshaPsredxample, in a
to each user, regardless of the sim/larity aof the datg
EOMAHPL S| GRCBIIET WHB g TR g]%;\é a8¢ AiAfom Iransagned one or

m#é icﬂ%ﬁ‘lefsrtﬁn&rﬁhﬁéti Wu[:zﬂlotng SyitiR ke gé’sgastgt%t e there were not

Thus, benefits may be realized by providing systens

amdighehhoctss, tlen 4 ngr avérnbatnsllehicaag thangngy ef the Hase wiatioh may be
i nk. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0007]
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clarns, t n 1n conjunction w
Absarartduiuglyddewabig sfor Wpplérasban diangnduhat latdeeked on the wireless

drawi ngs depi ct, only exenplary enbodjnents and . are,
PHePE o%UéH Fot1dep BEeRBHE! dor ey nghq%g{’%ﬁe tipons “arc presently
b(fh\f%ﬂ}édoﬂ)' ‘&aI?s‘lﬁqgﬁle §he oﬁggeg&la?er YhATPRAL &R s Lhdless of the

I nvention w e descr w th additiona
sipelaiifyi of the datal taetdi bisdrhrlougtheruwerdsf thehleasastiopanakies gnultiple

dhaw ngs, 0,11 (9008 B oufe 113, bl ack ohagham iy
%&Wﬁn‘aﬁﬁétﬁ&sr}@f Mrgifing %@@Jasﬂ}%b‘%@ adotwarfliggek

agramillustrating oné enbodi nent of a base station
controller; [0010] Figure 3 is a flow diagram

e et o i
[d¥93L] Iﬁx@ﬁfg}?&rﬂ’ ehboBindM €8 i iﬁ%tﬁ%hi\lf!llu@écﬁﬁlrpirﬂ&e%ﬁy apparent

enbodi nment a data path being established for
Sampthet follgwory Yeswwnption and iappended| dlaipas takgn onpeonjunction with the

connecti.on for. an cess term.nal; [0012] Figure 5 is

SR RPGRT i | G Hh e e Bt nly Sxemplary
LhBoEHRAL oXH latd, GRSLfOROMBES bOGRRIAY 18/1HAR I efvention’s scope,
bet ween one or nore access termnals and a nulticast

ther eeemplaiyl iembodingntrulof | thas inveRiad dvils bs [ dBE3hedrivgtr edditional
ongr enbodi nent of a

T o 0 R L 0SB
U0oBE" MBRERE Ml td SRk HLAYR ARRAREIY 8¢ embodiment of a wireless
communication network;

[0009] Figure 2 is block diagram illustrating one embodiment of a base station
controller;

[0010] Figure 3 is a flow diagram illustrating one embodiment of a method for
improving the efficiency of multicasting over a forward link;

[0011] Figure 4 is a thread diagram illustrating one embodiment of a data path being
established for supporting only one transient multicast group connection for an access
terminal;

[0012] Figure 5 is a thread diagram illustrating one embodiment of a transient
multicast connection being established between one or more access terminals and a

multicast server utilizing a multicast IP address;



[0014] Figure 7 is a thread diagramillustrating one
enbodi nent of a transient nulticast group connection

wheiosg438¢3 m nat ed between a multicast server aPCI/USWOTH80737

nore access termnals; [0015] Figure 8 is a thread
diagramillustrating one enbodi mrent of a data path

bei ng established for support?ng mul ti pl e per manent
mul ti cast group connections for an access term nal;

[0016] Figure 9 is a thread diagramillustrating one

penspi ndtigurefo & peahradeelidgranl itluaasing grneugnisaiiment 608 data flow
bei ng established between one or nore access termnals

aHee & mulingapiiBaddesss (asp t{?tnﬁuemzqrrpgﬂaawr Pulticast grepip connection;

F{p‘iﬁﬁss’ﬁé 9177]15 Bl @I Og Ilaﬁl ?hfg{}%tg\%qmgé AHRd M ment of a transient

trattng one e nent multi cast
gmhwpstcgbnpccbnmtlbeltfeglgt ewmmmdebb@eérwaemumcmﬂlsbmasihd one or
server and aone or nore access termnals; [0018] Figure
PTG ACCesSEFEARSdi agram i | 1 ustrating one enmbodi ment of

A an]tS a @qélpre l%% N Ead &Q%ﬂaﬁﬂﬁgst];a(?ﬁl SOy Q@o&ilﬁ%nm d &1295 fath being

i ent ticast connect Fons r an acces
teabiishad for L%Qﬁ)b&]ng:ﬂnglﬁllpik Ii&mhﬁem niutti @adgrdig geraiections for an access
iIIus}rating one enbodi nent of a transient nulticast
»connection bei ng established between one or nore

RS S LA SO0 0 S
ohu&gastrgrol cmﬁeatdnrt@ntglﬁtahhrbhnﬂ bmwwnocﬁneaortm(&a ft@nt terminals and

nulﬁlcast roug connection bej ng term nated between a
W%%@?“@éPU Fing AdBhesbiP HdFeSaccess terminal s:

@33}&1 Ejl (]jﬁ d it KAk R 1Ylﬁ§tﬁr29ﬁ’1% d(g%m%énttm permanent

e ut in a co ni cati ons iceiIn
andiasiagroep \Mohinecaon driiggteratiac; bawder] @0Adlickst garver kbd one or
is a block diagramof a base station in accordance
WOthaSRY tEHYBHPment of the di scl osed appar at us.

ﬁﬁgﬁi LE@I@E@Q@I K14 g}lee{(p 81%% anﬁllm%{rg@[gg bRL hiBBERENP S a data path

efficiency in nultic transmssions IS
basg rithielikhed\ falatupppamigahultiplestentsicno nanltiabt groap tconnections for an
server. The data packet is processed. A copy of the
YECSS HRRRY is transmitted fromthe nulticast server

6619 rmlftl%lﬁ\%sl? isn{1 &hRgd Bﬁal%"regﬁq lus(tllaP )1 %‘ﬁg régl%gbdlm?] nt of a transient

ssocl ate one or € access t rmn e copy
ofulttdagt group connection being established between one or more access terminals and
a multicast server utilizing a multicast IP address;
[0020] Figure 13 is a thread diagram illustrating one embodiment of a transient
multicast group connection being terminated between a multicast server and one or
more access terminals;
[0021] Figure 14 illustrates various components that may be utilized in a
communications device in accordance with a configuration; and
[0022] Figure 15 is a block diagram of a base station in accordance with one

embodiment of the disclosed apparatus.

DETAILED DESCRIPTION
[0023] A method for improving link efficiency in multicast transmissions is
described. A data packet is sent to a multicast server. The data packet is processed. A

copy of the data packet is transmitted from the multicast server to a multicast internet



data packet is nmulticast to each of the one or nore
access termnals using a channel dedicated for
woreioBio¢emwds traffic that is associ ated with eacPCDUSI00E080737
one or nore access termnals. [0024] In one
enbodi nent, a base station controller forwards a
single copy of the data packefl to a base station
transcei ver for transm ssion to one or nore access
termnals using a nmulticast nedia access control (MAC
pieotiol {liPgraddrEkeadsasietcd tvaitli one oontorokhte@ss iy, NThe oy of the
Iticast group list. The nulticast group |ist nay.
Qgﬁaipealfeé iy Hél?té‘ﬁ*ét Oy carBrd the 088 O RTRIAGEE58 teAURaly UpigR G channel
H&ii@dt&ﬁr | GikiRhst PP that s 9&8@%@%&1&*@% of 1€ one or more access
particular group I's a permanent nulticast group that
ompraisses a reserved identifier. The particul ar group
may be a transient multicast group that conprises an
[Qﬁ'éﬂl i filgong watbOHgn%t%BPS@%@@%&OU%&%@W% agynglggopy of the
HMLt a%ﬁét tOgEl ecs%{ Ctﬂaf?&eﬁf@p fgleltﬁhﬁfﬁsﬂgﬁ)r{ot&% T MmMOrc access
termnation of the nulticast group connecti on. [8025?
tarminats wsigd a Mticabe middid eccesmmyorit®] dylad) clahtifyer. The base station
al Il%g]gt ed to.one or nore access ,h%erm'ln_al S vvher‘i.the onde
eRntipblFemay grdnain g yltgist sonpdist | Hicogmylticayt gegyp list may indicate the

8508 B a%@ésg S&aHM1s gfat BTI??%% Shatib @t %I%ﬁﬁs ﬁ?.bl){@eésmbddﬁi‘ment, the

anot her enbodi ment, mu ast MAC 1déntifier i
partieuthc gidup id eapérowatednltiomt @reupo tharoompessses seserved identifier.
igrm nal s when thgﬁone or nore.access term nals exi

¢ P%{pﬁul@%%rgpamy |a tg?g)éfeal; thﬁStt%%l.g) ‘ra(fqngﬁlses an 1({ent?ﬁer that

Is' &pBESh deipon g isE‘Ju? & the MRISsP brduB S odRERioR MK &leldTBY upon the
be di scarded. [0026] The nulticaSt sServer may be a

pusmation bithk nfilidast genp eonncthien.nul ti cast server nmay be

htotalk o cellyl ar (PoC), server. [0027] An
ﬁ’&@_ﬁf at S PHEES] l@%% ﬁg?rﬁﬁ]%an%(ypbq ﬂ%t}aav_eﬁ[sﬁ plfocated’to one or more
£ bl CRRmaYs WhelWhd iielstimdrt AB&TY RMAAR dnfer@htdQ certain geographical

descri bed. The apparatus includes a processor and
sty aibasestetpdr warisceigominphctati onbadimbntt henub@selled? identifier

I nstructi.on re stored in the menory. Co ni cations
b @Y GALeCE ROR PRcRePola AoS P UT RNV OB epr more
iR €Rit0h RridR! dcRAGMELal ARtdreSCLVELeS §t9t'1’6ﬂh El%nsceiver.

packet data servicing node, wherein each copy of t
dddiaiopaaiptces bf thesktiopaakadnay tddisqardedcess terminal . A

' e y o&.the dat a packet is for gﬂﬁs to a hase
B8] on PRLmElishsl e Ehaut PoarisBapi b B oreria al e multcas
RaGIehay 25 Fihshaa kR dverl Q281 ?P%C%Eé&tv%m that is
configured to inprove link efficiency in nulticast
[0027] An apparatus that is configured to improve link efficiency in multicast
transmissions is also described. The apparatus includes a processor and memory in
electronic communication with the processor. Instructions are stored in the memory.
Communications are established with a packet data servicing node. One or more copies
of a data packet are received from the packet data servicing node, wherein each copy of
the data packet is associated with an access terminal. A single copy of the data packet
is forwarded to a base station transceiver. Additional copies of the data packet are
discarded.
[0028] A system that is configured to improve link efficiency in multicast

transmissions is also described. A data packet is sent to a multicast server. The data

packet is processed. A copy of the data packet is transmitted from the multicast server



transm ssions is also described. A data packet is sent
to a nmulticast server. The data packet is processed. A
W@ $/04f843 he data packet is transmitted from tP&I/US2007/080737
mul ticast serverto a nulticast internet protocol (IP)
address associated wth one or nore access term nals.
The copy of the data packet i3 nulticast to each of
the one or nore access terninals using a channel
dedi cated for nmulticast traffic that is associated
w ahmeakthstofntérhe progocot (DY eddresessotieted with sone] 00283re access
A co uter-read bl e medi um configured to store a set
srmimast r lea ?qm C S agKa di FBUEERSCONTEAIOE AS BAsORIpRF 2ccess
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nore copl a data packet are receive rom-t
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data packet is assoc:| ated. with an access termnpal. A .
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nore access termnals. It1onal copi t he
pﬁtkapl@rc!f adds€ pacdkedare [rE@3@d ﬂt&nltmlsackattxtmh mbﬁlgofode wherein
g |nvent|o are naow described with reference to

he
(fPBY © Filisatate nacked 15 a1ar itV HLALRECESS (iapibal &b single Capy of the
H%E gﬁék%@ s fBfw fr&l'&ﬁtfo a%@é Lt}itl@d ﬁ%ﬂs@&v@rl f%pﬁgﬁs?mss &gﬁo the one or more

dinents o present 1nvention, as genera
d@sssrtebmdalan Adnditiomslt mtes ofihe dalmepdékgwre disberded. n, c ould

ed and desi e a wide variet )
ﬁﬁlﬁ r en @&ﬁﬁp@eﬁ %6%1% th?ﬁﬁ%enﬂpﬂ@r@r chstyw@eﬁdvl@ reference to
d f%t gghl%g deser ikt kGBreftc SEMBER! maf&sﬂzpid@ﬁtyqa?rmqhmsﬁy similar

e present invention, as represented in
Eliegluntss Ths andttodimeren décthe oprksemt tlmtdnmmca:spgenﬁralﬂ}h eiescrlbed and
ent cl ai.med, bu nerely re resentatlv

Vv
{lﬁ‘étf%t &HF ltggreéfhef% 9%%‘%? ABAne ot 1esened Wor d e variety of

JRIERIR| @hYigurafiottS €AHRX CHHdS FolRlwind #hidtt NckRIcBB@cription of several
‘serving aS an exanple, instance, or illustration.

éyeynpdary cuibveiherde o€ Hichpdsdne ieientiars a8 expugngdyih the Fnpitres, is not
necessari.l o be c trued.as preferred, or )
RAES ORI gRtpeG ey MRBut e aned Ge B mekly, representative of

eatibolins $MBe BRBRGHJENt S di scl osed herein may be
i npl emented as conputer software, el ectronic hardware,

{03¢bnbiTiet Words“akmpbiryi. 1sTmsedI®tahllsyfelyI hersitr tat mearh{‘grving as an
[ nt er chan eabi | i vari oy

vvar e, and soft
BT R LG PY ot AGegaABRsTY %S?ﬁf;%?%m&ﬁ cxemplary”

Isrh%'t hedeWdasil CP} ARl dohMrueWh@&aP&‘érrecdi&*hdeHﬂﬁgéoﬁﬁ 3lddothdrembodiments.
i mpl enent e har dware or software depends upon the

HW82] cu IManya&ptumsatf tbe cabddidesisghsaaned thewiim trey ibepapluanented as
RN NI T TR L.
ﬂﬁg&k&éﬁﬁgem&lo@wmre Bt sotHedde | VIBLBSTBEHASHCAR will be described
generally in terms of their functionality. Whether such functionality is implemented as
hardware or software depends upon the particular application and design constraints
imposed on the overall system. Skilled artisans may implement the described
functionality in varying ways for each particular application, but such implementation
decisions should not be interpreted as causing a departure from the scope of the present
invention.

[0033] Where the described functionality is implemented as computer software,

such software may include any type of computer instruction or computer executable



deci si ons should not be interpreted as causing a
departure fromthe scope of the present invention.

WO 0®88}s8¥here t he described functionality is PCT/US2007/080737
i npl enented as conputer software, such software may
i nclude any type of conputer instruction or conputer
execut abl ecode | ocated wit hin®a menory devi ce and/ or
transmtted as el ectronic signals over a system bus or
networ k. Software that inplenments the functionality
askolocate dvithiin A monpgnénic aebar irlscthitiel ed nlecomynic signals over a
conprise a single instruction, or many instructions, . )
SIFHRYS 198 QK] paRfbwars Bt BRR/emants di\{? fgcdppality gesociated with

, i f. r ? .
B S PO b g Epcor g el I EOPRT AR Shuctions
anbmdy bedistrjbutehiedsewen] 'djfféremirode sembaits, atibhg different programs,

enpodi nent", "the enbodi nents", "one or nore

%?%%éﬁ‘t’eéél,m@rg “ElvBodi ments”, “certain _
gfﬁg@?' mi‘%‘gt ﬁs"ed I{Ie%ﬁlfcﬁmﬁgk REN L mbo "iﬁ@ﬁ’tt',heeﬁlb%ﬁﬂﬂéﬂt'r,r_apﬁ)odiments”,
n he ['I ke nean "one or nore (but not necessarily
&ht ) emibbdidienEnt Sthof chitbedahaed"'psthei roremharon embodiments”, "some

un| ess expressly specified otherw se. 035] .The term
orgae mﬁ%ﬁng@ﬂ%%ﬁ&ﬁﬂ@ﬁ%%qf Yone gabacie ch f’?@%@@af ymjﬂgdlmen and
Hﬁel‘ﬂ(é Phedh "B3d LRI BLOAG S&1 eri\lyggﬁ) Tel%"bgiiiments_ of the disclosed

"“determ ni ng" enconpasses a W riety actions
avdntidngs)&funi@s et estynsmiciigd odenwisacl ude cal cul ati ng,

ting, processing, qderiving, investigating, : .

FH3RY ng i @e?lg.d,eterlagmﬁg{aaﬁ grameatl n&ﬂ%gtsofggrgagslé ed in an
an  bHAE el URUES) ' ASHRAB! @lllcrbgﬂ\}ﬁ@s%s BREidk VERety of actions
Al'so, "determ ning” can Include“receiving (e.qg.,

aret dicviforg 'Idefeommeng"ocan, inalnde ssicnigtifie. @mpuiiogep®cenging, deriving,
data.in a ry nd the |ike. Al so, "determning"
@aﬁst}%ﬂev%q@%[g@goh ﬁﬁ-@;,_ I0Bkigit Whdd % fiplai giaiabase of another data
GalARL), S0ERQiARd ahdénd Tike- AlQO38dtcrIIRInRMES SnclRRSRLeiving (c.g.,

on" does not nean "based only on," unl éss expressly
speriny iethrophernwisessing(eq. heecessmgaifa inlrempinpgs end Baesléd. Also,

pn" descr,j bes hoth "bhased only on" and " d at as.
o 68 LRty e s e ecpo St B ota FETe.
[@@G{ r edFHeo%ﬁ}%ee"%s&ﬁ oftN 4ECRSS misk MbiRl drfATbn, "MB@YeREexpressly
nobile or stationary, and may communi cate with one or
secdicHDfhdrase. dhathanvsrds, éhephesk tmstrbor] desagbdsdmeh "based only

statiqgn transceiver (BTS). An access term nal may
??aﬁ’éim%f‘seéir‘?&fqaétcoé]i've dat a packets through one or nore

[039) St al indsh §dtanss SHW)SsuB&_rﬁ)@r bR as et ab Ih@Rin as an Access
controller, referred to herein as a base station

¢omtingl (Adr), (BHOE . mBakeorsttaticnary, andnsyejonengnicatel wodisene or more
Iglb?{ ibgsne gtgtri]otnrs?lrelfgrrresd ?or Eer%%r Els 8£seastation transceiver (BTS). An access
terminal may transmit and receive data packets through one or more base station
transceivers to an HDR base station controller, referred to hercin as a base station
controller (BSC). Base station transceivers and base station controllers are part of a
network that may be referred to as an access network (AN). An access network may
transport data packets between multiple access terminals. The access network may be
further connected to additional networks outside the access network, such as a corporate
intranet or the Internet, and may transport data packets between each access terminal

and such outside networks. An access terminal that has established an active traffic

channel connection with one or more base station transceivers may be an active access



network that may be referred to as an access network
(AN). An access network may transport data packets
wheaseess4rul ti pl e access term nals. The accessPCBEUSINK080737
may be further connected to additional networks
out si de the access network, such as a corporate
intranet or the Internet, and may transport data
packets between each access term nal and such outside
networks. An access term nal that has established an
achinat ahd afidyl be dhanndtic camnectn adtevd thmonak tioit isron éhe process of
%s:tg- gt ation tr ansc%iév%s rIay be an active

ishingr iR rigfverfept yc anglnCopnetigns jwiths 08¢ cor Ajpre base station
RERESDCAGH) B2kn haBhndcfioh ReliSIRE ORGSR (ERLAR! haNbOny data
an active traffic c anne nection wth one or re
base ghatoromuhicaies cleougt 8 wmyedse:hamea ot oloeglt honraiethapnel, for

state. An cess.term na be any data devic hat
hitsedbet HP%@I‘FOQXWJ ?agﬂ?eésé%%ﬁﬁéFmBPa TR %e any of a

Whh64 off If'%fa?:g Sk dedills 15&95@3% Cout 43t MI‘[E& Ren gf%heﬁ cgfn uter )sPC) card,

coaxi al An accessS termnal may further
odmpacnlﬂahieranoéxtemplesr ofterd@vinodsn,i oxch wdiaheys dDLWll‘dfimE phone The

limted to, ers nmput er (PC) card, .conpac .
somwpnicatiprolitle i ahlplﬁf %aﬁssrf%&aﬁﬁl 58?‘956131 AbiPdas by station
%ﬁs%&'v&enfé %bea r b«ﬁsé—: PR nTH@tcbﬁﬁlulnic'ah%elTﬁ]Rutglfbu\Qﬁ' \Qﬂlch a base

the access term nal sends signals base station
stngorscaisvaremeydegmly ©waraseesk tarkinal ey bermfunvardinbn

throu h which a base station transceiver sends
Lq"gﬁlal o IR Omf CREERELCHIRR § HEMS rRAgE TVt YR A0 iy date traffic.

[PARE] sglstem% OPR kEQMEIHYIH ga&altaoaaﬁ%% e dRAGkLISo Q%me(ets which

used to carry data traffic. In such systenms, packets
ctaxupywhgs dﬁaaransmfsSmn amagndbe Fair vilektctivatases the- macdoetasyre of an

B LB BhOES (ko e AR w8 ot et t
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d the b t t
Rt e oigho Srnisitoh dponeBag h Akt Rt il torieg! hE Thannels
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of the forward rmy i ncl ude, but are not
tlenaclpifaginge hlmmnell, ,qusgkn (phglogl datindn bedvaoase | c;haplaﬂjJ pgwer control

BB, cHEBrm PanEy  HBE] GhIL QARG CoRg: plgmel. medium

shagnetontdedipaled &ﬁﬂﬁélol fupfanaehl REh4M aGHRSSental  channel,
control (MAC) channel, fundamental channel,

ﬁﬁn@nmitcaﬂe chanmaklapd pappit deanthahnd o déheciemerse link rean a remote
acke tac nne The reverse fro enot, e .
BRGET b, I SBROR Ao PERAESH TRt O el R CHong! carrics
gitRRNE |ty§)es Eﬁﬁ%rﬁﬁﬁﬁﬂ@d th%@z[r%ét%&asﬁ’daftfbﬁr qg}fgrlcwp 89iRftraffic is carried
information to the target destination ypically,

oo fwwlamentat plannels @ad datadraftic is carried on supplemental channels or packet

data channels. Supplemental channels are usually dedicated channels, while packet data
channels usually carry signals that are designated for different parties in a time and
code-multiplexed manner. Alternatively, packet data channels are also described as
shared supplemental channels. For the purposes of describing the embodiments herein,
the supplemental channels and the packet data channels are generically referred to as

data traffic channels.



on fundanmental channels and data traffic is carried on
suppl enental channel s or packet data channel s.
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are designated for different parties in a tinme and
code-nul ti pl exed manner. Altefnatively, packet data
channel s are al so descri bed as shared suppl enent al
channel s. For the purposes of describing the
podopi mevdise hreffei and ddie tatfphrerepicaly chwded| modiisted,hend spread
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I c are being ransmtte and the condition of the
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interfer enc 0041 Packet data systens transmt d
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i.ncl ude paranet.e of the data tran sion, such a

&SNS g rﬁ"omé%‘dfl BH\P\& trangptt @c eé?mefﬁn?art’cﬂn 1S 2 medium

émrge%r Qa{tfoq) Ndtater| MAC m M&é 1R e, EI\}%HP& & %EﬁBﬂeoﬁatlonS in

is a nedium access contr identifier
hdosrdanec wsthlagnmqileﬂotemamnel Mbobhi¢ Sragon Idmﬁt;o(ﬂh@ri):whw thig remote

a unique International Mbile Station |den
%%WS?%GT L R S N o rr:hlﬁlm i et a% a¥iedied to the
BRHE FutibiERES be i({éﬁtlﬁg@ﬂﬁ gl NIR2LID fafiR qg&%}&e@io LR I‘éﬂl%te station.

renote station nmay be identified by ClIDthat 1s
amgrzg n edSoum: pdceetrcbtmiyetestsaxffem nerv[déﬁ)élﬁjh Sonwtipast ket broadcast. In
dat elrrs offer services such as nulticast and

br8 S| §AME HAPTISHRRS 2feh3enE dfed s A deMRlsstaliqns. In a
%Qacatsp tl?e GHRUR R SRAP LR fhelk! PNSmoldst@idis $RHRAGge of the base

the sanme transm ssions are sent to all renote st atl ons
statierh eForamgmplt, atvideodasalcastarowd redior tex sysprinefo mansimiete video

broadca woul r re the temto, tra
rARERc ey b B and et Stk Lo phvgig)S as mentioncd
%Jveagha&t GRANARIemsHOPRYAY - traASmITEMtd AN ABRAYR sRAGKEE a time.

data systens typicall'y transmt data to one renote
Bleadd, omubiicasi tndrebroddensten mukentc gpetkeandatbr syatboms mayn utilize an

FHEP SR SREN o Pr BN b Heh PP s S A Sample if V
F@ot& ¥aiilsevert rd¥ent in the system, and the system needed to broadcast the same
message to all of the remote stations, then the system may transmit the same
information N times, cach transmission tailored to the needs of each remote station. The
present systems and methods are directed towards eliminating the waste of channel
resources resulting from the multiplicity of identical broadcasts to multiple recipients by
improving multicasting over the forward link.

[0043] Figure 1 is a block diagram illustrating one embodiment of a wireless
communication network 100. The network 100 includes a plurality of access terminals

(AT) 102A-102D (also referred to as subscriber units, user equipment, remote stations,



renote stations were present in the system and the
system needed to broadcast the sane nessage to all of
W@ b@siesws e stations, then the system may tranBei/US100E080737

same information N tinmes, each transm ssion tail ored

to the needs of each renote station. The present

systens and net hods are di recPed towards elimnati ng

the waste of channel resources resulting fromthe

multiplicity of identical broadcasts to multiple

mebilpisetions bytci) NPT oy nogvorkll EG0c alsd | ingludske . plolity rofielsade station
a block diagramillustrati
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conpany), an Internet Protoco network 11
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For purp f si rmnal s
G0 Bb e SRR Ecrtars % PERER T Detnd gtk waers 118,
da4Pas ay Yt én%bd?rﬁéﬁtr @Hel RircitQ6 corﬁﬂlﬁnﬁ%ﬂ RSt 400 rig a packet
center 108, one PDSN 110 and one nulticast server 11

date ssivooes netioky elrhe atchessetenmayalbdo%yl ey b@fanacnfeessumber of

mnals 1 ase station transcelv rs 104, e
A Eeorb s 1 SUISTSS SOTBBIN BN BV et 1 g Raibleopge: cellular

R %%nel 10.cA00, Wi dhof@dtat REeEMBESed &Ba le{p%zlédmﬂdﬂer%ﬁ‘mlng IP-based

nbodi nent, the w rel ess communi cati on network 10
web-dvmer daplaca:‘slensua:edluhm taepkoneThveth aassagaed éalmdsnﬁitbes car kits, a

102A- 102D na of a number of djfferent t

R Pl ig& ac@ﬁ%{?ﬂ‘f Qg[[l)]‘lxb sDased ety lroy Sﬁ%?ﬁlﬁ‘&% ons, & wireless
BRREnicAIGE ddufy 1ﬂc%hfo?£’t@dl‘ ntofa Cfdrtal eaEOﬂlﬁut%p Rene ffx'@@t location
is connected to a | aptop conputer running | P- based

wmmbm@wmm maghdt sedit dsomight e mehd il awitckselvlalneompt mcter reading

SRBRC BLE AP PORRD oiskStia PR oIBRELED fay be any type of

&Hﬁﬁlhﬁl@ﬁﬁ&ﬂﬁnt aTd dRERISnHRATEYIL £ADD DM AYPEHElemented to perform
i ncorporated into a portable conputer or a fixed

b at ingore cwimeteysi packetodatagrtatogols uwkh as  desgiitedbim, ffopgample, the
mege@g ?ﬁ l,ocal | oop or neter reading system In a

I]i |rI olin , the access termnals 102A-102D nay
43Dy tivREe @ﬁlbs@lmnltﬁétp w114 iEheu @@e&ﬁle PDSN 110 and the
termnals 102A- 102D may be i npl enent ed perform
multicast server 118. The PDSN 110 may be coupled to the MSC 108, and the MSC
108 may be coupled to the BSC 106 and the PSTN 112. The BSC 106 may be coupled
to the base station transceivers 104A-104C via wireless utilized for transmission of
voice and/or data packets in accordance with protocols including, e.g., El, TI,
Asynchronous Transfer Mode (ATM), IP, PPP, Frame Relay, HDSL, ADSL or xDSL.
In an alternative embodiment, the BSC 106 is coupled directly to the PDSN 110 and the

MSC 108 is not coupled to the PDSN 110.



one or nore wreless packet data protocols such as
described in, for exanple, the EIATIA IS 707
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ase Stat|0ntransce| nicates with th
&ﬁda PYHFHAT 3%9?%%? %H%‘% %%QZ%O enslﬁt{ogntéwnger 104A-
[ QR4 1 arldiGerRRSEsatid A8t [RIA- @04@0@0Wanﬁ§19vdnd§ccess terminal

call resource allocation and nobility managenent
1 Q24(¢ tiap halcomynuinmetingl vl bakestatrahesiscaréro h0498, 19dgCtsimultancously.

andof f call for a ticul ar.acce ter nal

SRSl ep dn Biceo Slrmal R o P EBF i ey RO g d 04C of
e %@tﬁzﬁfonbﬁ@%cébé’tts' e Eeflﬁﬂrcagebé/ @hnddd46r 1044 JtRr base station
exanpl e, an access term nal may be conmuni cating

tmltShelbast@ at ion transceivers 104B, 104C

' ta us Event ual | when th ccess.termn
STY) oo C 2 s i P B U GAE SRS Eonager 106 may
udd iheReddiRashel ahs MSMeogalrhe MBYC hes Iﬂﬁl@%@‘v@é Eddlﬂonal routing
the other base station transceiver 104B. "[0048] If

Nr'alnsmfczrsmmfalcmgamtbl thp HSYIN ddRl | Ift the thasmissioat isomn packet-based

rgl?stn{igsliolne rsuc as attata call destined for the TP network 114, the MSC 108 may

route the data packets to the PDSN 110, which may transmit the packets to the IP
network 114. The packets may be transmitted over the IP network 114 to the multicast
server 118. In addition, the multicast server 118 may transmit packets to the PDSN 110
over the IP network 114. In one embodiment, the BSC 106 routes the packets directly
to the PDSN 110, which sends the packets to the IP network 114.

[0049] Figure 2 is block diagram illustrating one embodiment of a base station
controller 206. The BSC 206 may maintain a multicast group list 208 which indicates
which access terminal(s) belong to a particular group. As illustrated, the BSC 206 may

maintain more than one multicast group list 208. In one embodiment, an access



route the received data to the MSC 108. The MsC 108
may provi de additional routing services for
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destined for the IP network 114, the MSC 108 may route
the data packets to the PDSN hl10, which may transmt
the packets to the IP network 114. The packets may be
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more copies of the data packet. The one or more copies of the data packet may be
multicast 308 to a base station controller 106.

[0052] In one embodiment, the base station controller 106 may forward 310 a single
copy of the data packet to a base station transceiver 104A. The base station controller
106 may forward 310 the single copy using a multicast MAC identifier. The multicast
MAC identifier may be assigned to a plurality of users (i.e., access terminals 102)
within a sector corresponding to the base station transceiver 104. An individual access
terminal 102 may be allocated the multicast MAC identifier dynamically when the

access terminal comes into the sector associated with the base station transceiver 104.



copy of the data packet. The copy of the data packet
may be addressed to a nulticast | P address. As such,
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mul ticast I P address. In one enbodi nent, the nulticast
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access termnals in the multicast group connection.
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869 UREw&nahé BSTBHIMAC Bcc8IRARiMARSISoncSdibd@fent, the dedicated data
push-to-tal k (PTT) session between a subset of access

path ghtablishment and the subsequent multicast group connection setup procedure may
be optimized for supporting only one transient multicast group connection for a user or
access terminal at any given time. In another embodiment, the dedicated data path
establishment and subsequent multicast group connection setup procedures may support
multiple transient multicast group connections for a user or access terminal at any given

time. In either of these embodiments, the user or the access terminal may also support

multiple permanent multicast group connections at the same time.
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mul ticast group identifiers are established only upon

the setup of the nulticast group connection and are
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[0058] In one embodiment, the base station controller 408 transmits an All
registration request 426B to the PDSN 410. The Al1 registration request 426B may
include the IP flow identification and the granted quality of service (QoS) parameters of
the IP flow for which the auxiliary A10 channel is to be established. The PDSN 410
may respond by transmitting a registration reply 428B indicating the successful
establishment of the auxiliary A10 channel.

[0059] The access terminal 404 may also transmit a reservation 430 to the PDSN
410. The reservation 430 may include a packet filter and IP flow identification. The



t he base station controller 408. The flow reservation
request 418A may include identification for the IP
WO b@s/0488d3 qual ity of service (QoS) paraneters PCr/USIHDTIB0737
the RLP flow reservation is requested. The flow
reservation request 418A may al so i nclude an
i ndi cation that the flow resefvation is for a
transient multicast group IP flow. The base station
controller 408 may respond by transmtting a flow
PBSBI ¢80 indy tresypan aeredd®4Aidoh adsnﬁfmatlbm d3adelit bec @bodiment, the
arangtersgantedfo the IP f base station

BIKET BlteTenanbg St dd @PHSW&W@&P%% o A9 ghic for the transicnt
Al Mat & g c%uﬁe isRlAfRtefddOYhto Tﬁﬁ% 9@&@&5@& aa'ilkﬁ’fa %fd thﬁ{el 4QBblished

may sen e flow reservation 424 to as
peviousltye dTIRL Bedebowerfnaral 4hé nhdy fdoaatd ndmdacaesd gmupf I[b\ma the air-

res rvati on request 418A, 0058 I n one enbodi ne
dTaga dRessaeang Orihe Sate %"Ftl%‘r copg8 l?rr%l% i heSmaicagt goup ID may be

H@rﬂ}eﬁtﬁcﬁﬁ LR, él?c%‘d@ﬁ turhafRBort e aE@esF RNkt Q04 m‘?chpg V\%ﬂals messages

regi stration request 42 may 1 nclude the [P flo
exbhatgddi batvean appictatives g antieds aucass teymohlsséurinigcthe setup of the

S) paraneters.of the IP flow fo
é@ﬁ}@fa?t&r&}uw%neﬁ% i he S?p@élﬁe%gt‘%m%aé‘ahg\*ﬁ%4 prage repeated
fo%%amcgémmﬁgamzqﬁamlﬁfaln@gmkr egistration reply

28B I ndicating the successful establishnent of the
H@6D] | arBigk O Gshanﬂh&ad {i0@a8] ilibeatarec ess ctrdyodinmalt of04} transient

also transmt. a reserv n. 430 to the PDSN 410.
MCRYSHIPYRCOBREHED HrE e Betpen Qncqr PEEe affgss yerminals

5bovsoadgnt hfﬂllﬂﬁtt:dsp @ewg—ngP%HhQﬁi BNt B hddrBss.  This diagram
reservation confirmation . one enbodi nent, the

phstkgts fhicl melticasygroe smtneutpmasetum prdebsie Al nsarcicctvaterminal is
t]?rle data traffic f.or thgilct ransi ent nul.ticast %roup I S

P '@ SUBPITHOBC {HBSIHREITEAICAY SO CPHISGHIN & emaghap time. A first

s&kablcmiad 504 eydyosslitast TRIAGESS %o bRl hikD%(TBYp to an Nth
indicate a multicast group ID via the airinterface

awsssaigimigat 502 (6T BAs dn onateimbodioomt.rtbé hegesst@8minihé04 sends a call

multic roup | bedrlv fro an a | ication
R o che TaBERE B Tiar  a0F Ttlsrgne ' S a call
%ﬁﬁ&&&n@&@@%&?@o&ﬁ&ﬁé’%@&s@%&% I QSscBRIVBTAPWS502. The call
access termnals during the setup of the mulficast

groupcaemh &d 6 iroay, inThelestagpactatsuch 482 délsilentfedtipm multicast 1P

ure b te or each cess termn
Eihaed Ttieshepfobe TR0 SErgune ey wShE Rl o addross
@I?H rBfRdidalcdSh 526 td@arRRf RIPRAIER Béce® teAninhBSUR, $04 in the group.
i cast group connection being established between

Hé1br rﬂﬂleetceﬁ;se e@mutaésr withialtbe plogalith0flacans tarnmokls 502 8tay usc the
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§%Eébost9tﬁcﬁp§(9fﬂ1roﬂeﬂ\®@8? The FEARSTOtTREMADN 3L 8A $nay include the multicast
group IP address for identifying the multicast group. Each access terminal 402 may
send a join address 520A notification to a packet data servicing node (PDSN) 510. The
PDSN 510 may implement the multicast agent functions required for IP multicasting.
In other words, each access terminal 502 in the group joins a multicast IP address group
rooted at the PDSN 510. The joining of the access terminals 502 to the multicast IP
address group may be implemented using Internet Group Management Protocol

(IGMP).
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transmtting milticast data. [0063] The nul ticast

whmﬁt@m rray send a call grant 526 to the access

nal tha ori gi nat the multicast ou )
bl o T Vet o ot S5 aibrcoe d@vabe 8 &itBaaspeps terminat
g8l BRoRfs 1uUhE LHAS Ml AYPee R RRCHE A IARL: PRV 'nﬂﬁﬁé‘dj@y the access

paraneters such as the call identification, nulticast
tePmatl megioupmdtifiedtion a8 toghe basEheatmocessoli@r mat chadiment,
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for the multicast group to serve as the “leader RLP flow. As explained earlier, the base
station controller 508 receives packets from the PDSN 510 over the dedicated auxiliary
A10 channel for each of the access terminals in the multicast group connection and
forwards the packet to the RLP flow assigned to it. The “leader” RLP flow may
forward the packet to the base station transceiver for over the air transmission using the
multicast MAC ID. The non-leader RLP flows discard and drop their respective
packets. If the access terminal with the “leader” RLP flow leaves the multicast group

connection or geographically moves away from the service area of the serving base



mul ticast | P address assigned for the nmulticast group.
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EUl ! Io?aﬂslé a rcgslél ptelc‘:rglr;lg scgvlltgm a plurahty of access terminals 602 may be

associated with an auxiliary A10 channel that is dedicated for multicast group
connection traffic with the PDSN 610. In one embodiment, the multicast server 612 is a
push to talk (PTT) server and the auxiliary A10 channel is dedicated for PTT traffic.
The PDSN 610 may multicast a copy of the data packet 614 onto each auxiliary A10
channel. The PDSN 610 may be a multicast router. In one embodiment, one or more
intervening routers may be located between the multicast server 612 and the PDSN 610.
The intervening routers may also be capable of multicasting in order to multicast the

data packet 614 to the PDSN 610. However, the multicast server 612 and the PDSN



access termnal. [0067] In one enbodi nent, a single
access termnal 604 may send a data packet 614 to a
worioBiogmes: server 612. I n one enbodi nent, the BCTGE®07/080737

access termnal 604 that sends the data packet 614
mai ntai ns the connection with the nulticast server
612. The data packet 614 nmay be an 1P packet which
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[0070] Figure 7 is a thread diagram illustrating one embodiment of a transient
multicast group connection being terminated between a multicast server 712 and one or
more access terminals 702, 704. The thread diagram illustrated in Figure 7 may
illustrate the case when the access terminals 702, 704 can support only one transient
multicast group connection at any given time. A single access terminal 704 may send a
call end 714A notification to the multicast server 712. The multicast server 712 may
send a call end 714B notification to a plurality of access terminals 702. The plurality of
access terminals 702 may transmit a group notification 716A to a base station controller

708. The group notification 716A may include the multicast group IP address and



plurality of access termnals 602 to transmt the

single copy of the data packet 614. |In one enbodi nent,
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term nals 602 may process the received data packet 614

as the packet 614 is addressed to the sanme nul ticast

| P address that each of the aktess ternminals within
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20A message to the nulticast server 71 The base
gitogp iconnestinhy ir lagracg@®g terminal. The data packets may be transmitted by the
PDSN 810 over this established data path connection. An access terminal 804 may first
establish a session 814 with a base station controller. The base station controller 808
may establish an A11 connection 816 with a PDSN 810.
[0074] In one embodiment, the multicast server 812 is a PTT server. In another
embodiment, the multicast server 812 is a PoC. Each access terminal within a network,

such as a single access terminal 804 and a plurality of access terminals 802, may

establish a RLP flow and an auxiliary A10 channel. As previously mentioned, the



may send a channel assignnment 722A to the plurality of
access termnals 702. The channel assignnent 722A may
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with the plurality of access termnals 702. [0072] In
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group notification 716B to the base station controller

d8liary el Ogechaupel madyi bd datidatnd ot 6Btaimyatandiftat €hé RAP fldve may be

ccess termpnal is | eavin he mul ticast_graup, .

@Q}HWée thepxilggg Asliorf@%n%egéggsetsgrtw&am@éﬁ 808y Thiprdatrepath may
ish i B Lhiihieat | FdREERRY the multicast

g R LB PR b TR g mtics

sdradr &1Res sdtatdiskedaccess term nal 704 is no | onger

associated with the nmulticast | P address group. As

HOAL ¢ Hehesineds accsecisaaingk§id may seng ﬁ%wwer\@ﬁ@g fequest 818A to

ARSP&L a&ﬁ?on‘“c&é’cfcglrem?ggg' ﬁ;’l@% a{'lgwalggé'r@&%n E&%ﬁega@%A may include

station contro so send a ¢ nel
alesiiGeatientfortB2 B flowt dmd QoShpdremaieosefos whathrthe RILP DAY réBhieation is

channe signnent 722B may indjicate that the . = |

mﬂp?ﬁt%las?ﬁ W ISGrEatiost rea&%&éﬂ?ﬁ%wm% lwhéfgaa@deélgaﬂon that the
PP TERPL TS ShOPEREAR Sty b Gl 800, S SpaAgl ot o
besic iyt eat anitiot bre 80 ynagynresmodslsy trensmintalg 80w faservation response

LT P G TR A, DA st
B timer @@@Nﬂ%ﬁgm@%@é’ gbhi e Q@Iﬂkfwc\;@@&q idad-aviBBh&Y for thehspeciﬁc

connecti on. access termnal 804 may first establis

persrssitomul8dast giotih iadibmskinslar roorveort raghte 818Ahdhbhss station

stati.on ntroll 808 may. establish an Al |1
ERtinlEt BOEMek don fRvaerbetioB 107 ool Mapcgaed RLP flow for the
oW B ted oW Hsbivaast regBEYgIgB12 1s a PTT server.

I n anot her enbodi nent, the nulticast server 812 is a
F9C6] Eadh amwcesdodiaram,ntic bhaschbtation mentsollde, 8% dtanamita an All

si ngl e access 1 nal I lity of access
iRt a0y, S oo Qe AN AT, BB 7 peifertion GRS 5268 may
o T B e of the TP flow for
waich the affiliary AhecliRibRelf is dovbarmytableshbd.uddic tPBOSNE10 may respond by
uxi l.jary Al O channel base station controller
Gemitiids e o uh ARG dhe Sl R Fishgpnt of the
SuRB{re®thafidd|t | cast group connection with the
mul ti cCast server 812 is established. [0075] The single

H¥Geks tlhremcaes t@@anael04smnyl akof thammites exsviavkiion 830 to the PDSN
R ShB b8 0 01 0y TR PP MREion. T
PDSN 810 may transmit a reservation confirmation 832. In one embodiment, the
packet filter may be set up at the PDSN 810 such that the data traffic for the permanent
multicast group is filtered into the dedicated auxiliary A10 channel established
previously. The access terminal 804 may indicate a multicast group ID via the air-
interface messaging to the base station controller 808. The multicast group ID may be
derived from an application running on the access terminal 804 which signals messages
exchanged between applications on various access terminals during the setup of the
multicast group connection. The steps 814 — 832 described in Figure 8 may be repeated

for each access terminal 802 included in a network.



identification for the IP flow and QoS paraneters for
which the RLP flow reservation is requested. The fl ow

WO e®8/0¥sst3 on request 818A may al so include an PCT/US2007/080737

indication that the flow reservation is for a specific

per manent mnulticast group, for exanple, police. The

base station controller 808 n%R/ respond by

transmtting a flow reservation response 820A that my

i nclude the QoS paraneters granted for the IP flow
[leg8pasFigiratd dna clowid didgesm S0dtaEyg aot ievetodinB?? dffvepermanent
RLP. flow that is praqvisioned for the specific

pettiraredoupsnncessr byrsupstitigheabeleyern opp gy more access terminals
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addimazibe do RLRcordwhitdrett.hep toParf W%MIte@hledl m (AT)\M) In one

reservation request 81 [ 0076] one enhodi
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[ The
PED} THE 1B SGaGSER b 20 Mol EhE oS or more access
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aacessddtgtondachlhc@B4terminahP @) 904 antshmgm@ reservat | on

o the PDSN 810. The reservatjon_ 830 may .i
ﬁ@?f&t horasress IS WHI GRRTAIE E FGsRSS i @ ?iig gy use the
gﬁ){m%{e?snﬁmuﬁefn{ e ChlY %ﬁﬁ&{ﬁc&ﬁéﬁt'%@q& SGY @%n%ugtn%%lﬁgﬁlon 918A to

nmbodi nent packet filter may be set
PDbsN s&l@ns:unmolﬂdné)l()z%t Aée gadup Itortléitamcm FIBA mlag upéudeethentulticast 1P

tic roup is filtered in he dedi cat
Sl oRi 3 56 i St Spo Th dresys Gusiy Phoaney send a join
AREEID2DAH AR RS MYSN Bdp CEhe PRSI 10 AP ImHERAER thDmulticast
via the airinterface nessaging to the base station

agemt fwictiens 8Q8iredlfoe [Fuhiliicashg.glmofhet Bondsy chh abeeds\terninal 902

froman applicat.i.on nni on the S 804.

e ghle e Rl L N A e el 8 e SN i oining of
MR AtaEds QLI$hiRAS €83 td %{e”ﬂnﬁﬁicﬁstqprddﬂgaﬁ @Fou?%%pbé’ﬁmfallgﬁlented using
mul ticast group connection. The steps

HeNPri bed in Figure 8 may be repeated for each access

2 incl uded a.netwar k 07 Figure 9 is
Lo98l] ol agteastor s P AR JoSRE HirgB it ke P Bidie ddup. sends
PRLIMAB&DE 902 Inbiifidifondb AHP nﬁfPt'iUb@ﬁér@é} Jei nﬁheeﬁés%téltdtﬁﬁ%ntroller
bet ween one or nore access term nals 902,

PO semhise chemnekrasgg@mend 934/stto aa@deascetsertmnnadtl 9@4 ﬁlim channel
| ti | pf.or.mat i third, et t.
gqu,?lgné}%ﬁfq g%{g érg 1{2%%%& 315%581%0 % coqn%r]l{ua]ﬁ%t?oncmay Re 1r?1plernented

between each access terminal 902 and the base station transceiver. The channel

assignment 924A may include a multicast MAC ID that is assigned for transmitting
multicast data.

[0081] The multicast server 912 may send a call grant 926 to the access terminal
904 that originated the multicast group connection. The call grant 926 indicates a
successful setup of multicast group connection and may include parameters such as the
call identification, multicast IP address and multicast port. The access terminal 904
may send a group notification 918B to the base station controller 908 indicating the

multicast IP address assigned for the multicast group. The access terminal 904 may also



enbodi nent, the access term nal 904 sends a call
request 914 to the nulticast server 912. The nulti cast

w3 20080458y send a call announcenent 916 to onRCDUSI90T/@80737
access termnals, represented by AT N 902. The call
announcenent 916 may include paranmeters such as a call
identification, nulticast |IP <@address and mnmulti cast
port. The multicast server 912 nmay use the multicast
| P address and port indicated in 916 to transmt data
tamdeafdin addess 92 @B mioﬁﬁbatEﬁZ‘r,o B0 PDIN tH6. glmomtber WORIE9the access
The. access termnals V\/Jthln e pluralit %cces
tesmipahdP4 U@?O’ZJOFPa eu%‘él“tcﬁ% 1594 RSt @run W@e@d f AR 910. The
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n controller
¢ ibhscc sthiian c@ntﬂcﬂlér 198§ mac Isudieatcﬂlenﬂnhlasslgmentl 924B to the access

addr e ntifying the L ticast group. [Eac
5@@%@@%& Pﬁhﬁa angish b 4245 ernmsl&a? ésrgung@AMAC ID that is

{i&%gngﬂ ?&%a‘ﬂ@mﬁﬁn%mﬁ@@é’st%%. The PDSN 910 may i npl ement

mul ticast agent functions required for IP
[0082] caskherigise Isiratlom kemtroller dsyy le:aoimealw&sef tahmcoass t&@dnal that

in the ou oins a [ ticast dress r oot ed
‘a@wwetogﬁmf@%muﬁ*w&} .rﬂvlﬂgasaﬁr%z Lreppged PLpkaAgpess orminal
&)Ot%etbgset Q dcmdéc]:n'n%ﬁélt inl 40 frg e”q}{ olﬂ@ ernbodlnrent the base

I mpl enent e sing | GWP. Eac ccess term na
$0@on edrttretley Sﬂ&nlncgs binfeoﬁmhb Rld’aﬁcbwd Madlldredssn gstaklphed to serve as

86 VoS 1BLb-rRe D R elufidotsrin gt s BBl FU8 receives
ﬁ_&t‘%@{éeﬁorﬁ‘%é EDW%I@@% th® d@&%ﬁe@ﬁ&ﬁﬁé? &Y Gfbﬁ‘(ﬁinepﬁﬁ cach of the

he channel assignnment 924A i ndi cates The channel on
wdvicsshteonimaks N ¢lat moHicastyerénep cotmbetlmnatmidfobxem!edw m&két to the RLP

ccess term.na e, base stati ranscei )
RERREIRLD Batho el B30 qa gy ortg Tt RRES UE bise station
%@c&pert HRL SaiPESlsNESord Kind fRNMlitdst MA YD ITGR%bn-lcader RLP

data. [0081] The multicast server 912 may send a call
foantlisei6 ahd dtdpetheic caspsctive pathesd. 904 that origi nated

[t o SR ot R Bt P g TG cboss erminals
SARRCRE! ArARA of B cd\0GLiIRRIOATRLPTSIHAD (RS cbRiRchdl lwith the

identification, nmulticast |IP address and nulti cast
putticastBereatds e rovimeation vithnthy nsrétm@sasegvam%2 is terminated, the

notlflcatl 1 to t est control |l er 908

iy NG Bt Radi? Bhe i Bet? R SROI 8P Pathe 10MP
ddogast group. The access term nal 904 may al sosend

a join address 920B notification to the PDSN 910. In

084l wdiiglge 10hie aathcedsdiagami labtrd0g oreyemlyidimenfeof a permanent

muﬁt}clagtagrtouﬂ Eor%%g{lo Sgelgg ?eurguna(%gc} ggtw%ten talﬂ}ﬁul Pass'tN segr%er IOIB and one
or more access terminals 1002, 1004. The thread diagram illustrated in Figure 10 may
illustrate the case when the access terminals 1002, 1004 may support multiple
permanent multicast group connections at the same time. A single access terminal 1004
may send a call end 1014A notification to the multicast server 1012. The multicast
server 1012 may send a call end 1014B notification to a plurality of access terminals
1002. The plurality of access terminals 1002 may transmit a group notification 1016A
to a base station controller 1008. The group notification 1016A may include the
multicast group IP address and indicate that the access terminal is leaving the multicast

group connection. The plurality of access terminals 1002 may also send a leave address



access termnal 904 may join the multicast |P address
group via the | GWw protocol. The base station

w@mB4skEer 908 may send a channel assi gnnment BQHBS1007/080737
the access term nal 904. The channel assignnent 924B
may include a nulticast MAC ID that is assigned for
transmtting nulticast data. %20082] The base station
controller may beconme aware of each access terni nal
that belongs to the sanme group via the nulticast group
1 @ 82e potifi @tiob o elac ADABIC BEIY). t Br sicnahbddimeiite tHealeeve address 1018A

ket I e R L
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Paskiress atTho teago addreds| 161 SB%tiﬁeattmn\m&y packetsng therGiMiR protocol.
PDSN 810 over the dedicated auxili ary Al O channel for
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Sho e raSﬁlg@mFmovké o saay dhdifgre ol ﬂ%ehé?‘ﬂ“‘iaé’s paefi iR is not
95%8&%3 will 08 Bhcdity BPELIGHMER g0t he access termi nal
904 or one o uﬁe access termnals within the
086k i tly oot cabodmieent, gherimiticastHRemd )12 smlahs laemﬂ chthacknowledge

TRAREE tB stk atqhes M aliods e pErsiaifs qeess torminal 1004 may
&%{smm gt %%up BB&ﬁ@a‘ii%ﬁSﬁ) 168" @& 12! ba g@%tau%%oﬁﬁauéreﬁm thEe group

ticast I'P address group via r ot ocol
ﬁ(ﬁtﬁ&@}loml@mﬁé gy uElwdetthe emdtlchsagrcam iR hd{kessaandn@dwae that the
enbodi nent, of a er rmneHI mul ti cast gr oup onne tion

peeehgteramal H&F%‘a 1CaStRIPYN CQUEC ¢ 39§ agheps terminal

PO Rhy ARIRr §GESSISavcelddtdigh 61 S:BJQgtlﬁc]ag%to fﬁ@ POIN ?@R‘) The leave
di agram IllTustrated in Figure 10 may illustrate the

essvmerﬁcatmm A0b@3 sndyeimiicasd shal OB singBO4covssy tesmppdri004 is no

It| er m c rou nnect i.ons
B’ RofrafCA EREEE Tt B bt areons Siaigh caffiler 008 may
5?1% kelﬁinéjcﬂagﬁ@l&sﬁgﬁﬁlgﬁtq@223r’to tﬂ% §1H§e 'lk'éetsé &%%ina? @O(Y@rThe channel
. The multicast server 1012 may send a cal
as(smsmoﬂ 9331 atay andicgtc dhgslthe aiulmqﬁstPdE: dess npe asspmaﬂeé with the
1002. The rality of access termnals 1002 may
PEesdRATEIng! }gq% Sup notification 1016A to a base station

gty ol 1;ggurd 008is aT el @Mgraﬂmlhfs{r%g 8he ég%géﬁn{%y of a dedicated
I nclude the nmulticast group |IP address and indicate
tdtapathibeingoestablstiodrbryi ansdccéss t¢rgmval nd04,Her suppoitiogsultiple transient
multicast group connections. The data packets may be transmitted by the PDSN 1110
over this established data path connection. An access terminal 1104 may first establish
a session 1114 with a base station controller 1108. The base station controller 1108
may establish an A11 connection 1116 with a PDSN 1110.

[0088] In one embodiment, the multicast server 1112 is a PTT server. In another
embodiment, the multicast server 1112 is a PoC. Each access terminal within a
network, such as a single access terminal 1104 and a plurality of access terminals 1102,
may establish a RLP flow and an auxiliary A10 channel. As previously mentioned, the

auxiliary A10 channel may be dedicated for certain data traffic. The RLP flow may be
bound to the auxiliary A10 channel at a base station controller 1108. This data path



group connection. The plurality of access term nals
1002 may al so send a | eave address101l 8A notification
W@ 2008/0&8RDSN 1010. I n one enbodi nent, the | eavRCHUMOTE30737
101 8A notification indicates that the access
termnals 1002 are leaving the nmulticast | P address
group. The plurality of acces® terminals 1002 i s no
| onger associated with the nulticast |IP address. The
| eave address 101 8A notification may be sent using
tlag bk GvRppitdy establishe@@8fzh tHhenufticastadrotiy c@incat@essth the multicast
termnals 10 may also transmt a call end
SRRSO & dyesteDisFd: message to the mul ticast server

ﬂ@g%]n elThlqle e SLALd %ggﬁgﬂ @ ﬂl%'; §&19Q18ﬂ5(9¥es%m90ﬁ‘ request 1118A

assi ghnent 1 to the plurality of access
toetheitasd stafi@OZontidiler d hé&indihe dksv gisomationl B2@R8stnEHY 8A may include

i ndicate that the mult MAC IDis 1 jated

{/a%m'#%?qtﬁlgnkwa atﬂli’ ﬁyw@%@é@m@ﬁ% fﬁ%%él?%bg ﬁi’%@g%?esmaﬂon is
. T 1 I1r | a in@i a

%ﬁgesg%nggﬁvﬁ% odeeit &q&g@h@%@% 5018 RS aacla%ﬂ that the

dge 1020B to't singl e access termn
flo@4resdivetici rglfer actemssert emniticadt grio0@ IRaflotvr arisntht @nmbodiment
g@gug natification 1016B to the i@ge station
364 | ore. 15D g oCcerh dSHBYp MYt F40LSR i 153 AiPBE fRpymore than one
i ' o Lp i et
PRE S Pl TR O TRb LRI BRONER PR i FELEEREP flows for
gaoimt corttiest gronps ifheick ianglyethatwesld menmzeahe iR€hoodwf finding

further nd a | eav ddress 101 .8B.notification t )
{heesap}ﬁs&ifo@@w 2R atﬁ% Ole asoipynael it 3l 3Gegsst ﬁegﬁmfgl%%ongmg to a

RYsidrt G AR %%%g WG b REhRcAGS BSSUBRMN R (RAUodS The base
no | onger associated wth the nulticast |P address.

Ftheorbesdrofitat 1nmep rdspoid ey tra@ddttmgye Bdw oessentdoaresponse 1120A
hannel . assj gnnment .1022B to the sipgl cess term nal .
DA THE Nl MO8 SR gRE 6536 Nel)e 1 Rl 1841 e LPizkeve station

L&Rromet tlh@@%{ayl\é%ﬁ:d I3 SctilioRSSI081 Bt LHvIE tthe RI® A6KESPhe base
termnal 1004 [0087] Figure 11 is a thread diagram

sthtiers conditollag 1 Kemeyrbandi the Mo wofesavaei cl2ddd askagmtheaichvated RLP
ei S | i shed by.ap access .term nal 4, for

B s £ 18 oo o B P o et 158 up

Fﬂ}%gﬁ 1ANShe ThGodalcat, PREKSLS dbnbEodtFARS M1DE EfhMits an A1l
he PDSN 1110 over this established data path

wgmtreton mquen 12k esthetPEISN hal 0. THIgAA Mayegistragon request 1126B may
establjs sessiop 1114 with a ba tatio

Eher ohs &b MoioRtniRetblcetebs PuntE BaS i ffdhsp fow for
alcalhé alkiBayAl10LcHARAGE td BlestdblBh. tThaPPOSN 118 Hhy respond by
[0088] In oné enbodi nent, the multicast server 111% S
waTittgigr &/ eagistiatiommenli drl 28Btodicatenst thetsuecassfut egfalgdishment of the

ser.ver 12 is.a PoC. Each access termnal within a
ﬁlg?mléﬁjosclzﬁlgﬂneés a single access terninal 1104 and a

o9 pl | thhefeRCAE8R  1I8RRLS bé k0%kated by the access terminal 1104 for
another transient multicast group IP flow. The access terminal 1104 may therefore
establish resources at the base station controller 1108 and PDSN 1110 for multiple
transient multicast group connections at the same time. The steps 1114 — 1128B
described in Figure 11 may be repeated for each access terminal 1102 included in a
network.

[0092] Figure 12 is a thread diagram illustrating one embodiment of a transient
multicast group connection being established between one or more access terminals

1202, 1204 and a multicast server 1212. This diagram illustrates the multicast group



may establish a RLP flow and an auxiliary Al O channel.
As previously nentioned, the auxiliary A O channel may
wheoodedisent ed for certain data traffic. The RURCT/US407/080737

may be bound to the auxiliary Al O channel at a base

station controller 1108. This_data pathmy be

conpl etely established when t¥#e nul ticast gr oup

connection with the nulticast server 1112 is

established. [0089] The single access termnal 1104

oannestiord setup | prcedserwiadn ancasequasinall T8 Aupport haubigke transient

station controller 1108, The fl ow reservati on request

ﬁlﬁt@ﬂ@tw&vup rROPDeRtiong et the iSamE RO o FRe A0RSSP | LSRRG 1204 may
- par: : 0, ' e I ¥ vatd '
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a transient mnulticast group IP flow. In the enpodi ment
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that woul d maxim ze the likelihood of finding.the sanme
Rt lcyaﬁtwg?ﬂ%awa mtﬁsw‘ﬁamﬁ?aﬁ o4 indae%’ggﬁ?catef i 1216 to
LGS PElRIBl A0 A HIENSIEN, (uiLihpast o oup

e connection Is established fo at group. The
(98] st aflicorwcewmntmahdle withi) &enplyratigs poaatetyyterminals 1202 may use
transmttin,

a flow reservation response 1120A t hat . .
W&yp%%?ta@el%elﬁee%&sﬁﬁa?ajﬁﬁmcw%t@égfte rSCphé grpup notification
2 0% toTPBask @&goﬁ Lt AR GO0 T ?iﬁée gﬁﬁékgﬁﬁmnaqmghfnh@wncmde the

activation 1122 to activate ow. The base

stuéticastriP eddites ofolr edenti 0@ theymdecmt gioepf Eeth aceswrtematindn 202 may

R ol BT | DA GSiep e G PRUR e 10 Inther ey S access
RBgira e ﬁecﬁéAFroﬁlﬁﬁoiH@%%ﬁﬁé&s{ ANa RO fg%dfgrgoﬂea% the PDSN 1210.

transmts an fegistration request 1126B to the

PoSHifbgOof thheachbss Itermaigilst 12821 torthe equigsdst 1R 2@Braymgroup may be

i ncll ude the | f’ Mgowﬁi' dentification and the granted QoS
ghetted usipg IGKE BRofPlow for which the auxiliary AO

orpel TR JaQe BELSSLARJIRhethg Ibe bELIRN A0 o@'@%c%lSaécess terminal

respond by transmitting a registration reply 11
thatibdangsntg théearseloudtsmbtugroess valthe shileust gfoup metificd by the access

uxiljary Al O channel 9 The steps 1118A - 1128 .
L g PR ROE 21 AR it i <ortghoF gp one cmbodiment
MYbEstalis R tRMer MOE é16a5 bndbPHR RIEP FlbRWihal hev@B&RS&tablished
termnal 1104 may therefore establish resources at the

fradlee mubicas gragrpretvees thel 0 daridRIFD8NW1 HsCexpbuned earlier, the base
Ut Dbl EnBE ecILL L eaRt o SIS0 RS S %edicatcd
auxiliary A10 channel for each of the access terminals in the multicast group connection
and forwards the packet to the RLP flow assigned to it. The “leader” RLP flow may
forward the packet to the base station transceiver for over the air transmission using the
multicast MAC ID. The non-leader RLP flows discard and drop their respective
packets. If the access terminal with the “leader” RLP flow leaves the multicast group
connection or geographically moves away from the service area of the serving base
station controller, another access terminal’s RLP flow may be selected as the new

“leader” RLP flow.



described in Figure 11 may be repeated for each access
termnal 1102 included in a network. [0092] Figure 12

WO 2008/0438ead diagramillustrating one enbodi nePET/U82087/080737

transi ent multicast group connection being established

bet ween one or nore access termnals 1202, 1204 and a

mul ticast server 1212. This d?Sagr amillustrates the
mul ti cast groupconnection setup procedure when access

term nal can support nultiple transient nulticast
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@%iedeteﬂ@méls lt}B%l%dlaﬁmgsthﬁ RidcHey thalhss heen EWGM‘T th) multicast
gllg)lu? nﬁotﬁﬁgoﬁil' nggft f)@tﬁ% HalE %?an%ﬁ r é‘ﬂn%herlgg(‘j& f;a%ﬁ %ﬁgﬂ)y various

request mul ticast server
ahgbtithoasih gédrverassigy tirwedacheaR LR Iflonvamnobirae mﬁrthe ﬁé’c:b@s tedminals in
nore access termnals, represented by

o gmuliqHb LEOuPICOBRRE O c BhRtR Mot %2 h&%ﬂ@lon controller may use
P QB 8fifhn? WA M@ i %ﬁohﬂ‘?Etddﬁ%e%é% Qrerlilt thE R HiEw to be

res mul ticast po e nmulticast server
amignad.e In faao thot Emb@ditnehtP tiad Hase sssatmndcopooliern maly amma |FrLP flow

2 to transm.t ato ch access .termnal. 1202
%ﬁbﬁa% Bptiheen G?Sé%}]:? be@s]) Ffeecsrodasninals Mandl is Sty nThe base

Etgﬁmp&dﬁtﬁ%lllbf Y20%f ﬁ‘%ca?aﬁn ard 1?&%@11&%92A%¥adﬁ%%cé£?ermlnal 1202.

paraneters inclu I n the calfl announcenent 121
$han dhangr ouignmett 1244t indivatt? 118/ cltaond dnaskick k:annmnMwatlon may be
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W@F%@e etWEGR Pﬁ@a gerFieﬁal& 2%0 aéﬁ%@. Srt%mﬁlgtr%%%ewer The

BnhECASE nﬁ{eﬂyﬁzzi@%aya%ﬁﬁée taeﬁl'EIt{&@J;t W [P yhat %‘dasﬁgned for
join address 1220A notification to a PDSN 1210. In

tousenttimgmodficasaddtaaccess termnal 1202 in the group

| Qi a ticast Ss group.rooted at

@?gﬁ Tt%u]j GFeficSh éﬁ%‘r‘na@ﬂgogﬁf’é{s@aﬁs&%ﬁ ﬁ%?@a&%ﬂf@ {% g‘e PDSN
MU T GRS LeskRa80811236A ThBH IR apﬁadkephﬁ&eﬂ{deﬁ’ B8 iNDentification.
| GWP protocol. [0094] THe base station controller 1208

rhy Ibdtawmdeamﬁr:ammf 1119&22613&@@?@9&63 drendhhdllowt frat whieh ahgyRLP flow

to.t h | t t .
HIFT o B2 Phevinodoes HaPhminaiv n BRoBDTRo 1 Pogef ofensmit a
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enbodi ment, the base station controlle el ect
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RLP fl

he lti,ca r 0 r a he |
i Gslpplet daniatt R ehSyREeSuBRed BRvin S0 fectuhes (3pal 1202
iRGer MR IRAGKE RsdriAMnt REnMRABMNoA2 1 0V efenlihandedilic %E&%t 1230
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&@ég |t osﬁw&tlgalfs?sérlveo V\ifBSI %Inse%dtaocalll gral-llj[hﬁSIéltoe ?lgeea{c"cess terminal
1204 that originated the multicast group connection. The call grant 1232 indicates a
successful setup of multicast group connection and may include parameters such as the
call identification, multicast IP address and multicast port. The access terminal 1204
may send a group notification 1218B to the base station controller 1208 indicating the
multicast IP address assigned for the multicast group. The access terminal 1204 may
also send a join address 1220B notification to the PDSN 1210. In other words, the
access terminal 1204 may join the multicast IP address group rooted at the PDSN 1210.
The access terminal 1204 may join the multicast IP address group via the IGMP

protocol. The base station controller 1208 sends a flow assignment 1222B to the access
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|dent|f|es the P flowfor which the RLP fl ow assi gned

oln b2 2écosmscrmesas U862,pt ¥4 oUbE ythre?ﬂh elifD8N lladteaterhyn Figure 13

BBt oo R Pat dorl Fepinay N8 LOL! G ey grort muliple
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multicast group 1s filtered into the dedi cated
aaxisendiraycahll @dch?alﬁrz%ehotdéqaabh ite Hlexd nilteoabtosesvey 1Bdeh The multicast

S TR O T8 A G L. (416 Saahoo B e S adc terminals
nego. fiied %I'u{‘)dl‘l& f hdt8ssthingRSBOS %a\ﬂfet'fanllgﬂ-tza %1{0%% %é]l{ia—a{'ﬂ%n 1316A
(0]

mul ti cast server 1212 nay send a c¢all gran '
tohe kiscetdionesamitnder 1204 tHet goonp giatidiceidort 1816yl mayx agdude the

Rt B" Qi?igetsé M 1n-(|-1[{]c%tec %at thd ragpetss e%r%lznai Psdlieacl:vellrtlge thefmulticast group
connection. The plurality of access terminals 1302 may also send a leave address
1318A notification to the PDSN 1310. In one embodiment, the leave address 1318A
notification indicates that the plurality of access terminals 1302 is leaving the multicast
IP address group rooted at the PDSN 1310. In other words, the plurality of access
terminals 1302 is no longer associated with the multicast IP address. The leave address
1318A notification may be sent utilizing IGMP protocol.

[00100] Each access terminal 1302 may transmit a reservation 1320A to the PDSN
1310. The reservation 1320A may include a packet filter and IP flow identification.
The IP flow identification in 1320A identifies the IP flow for which the RLP flow is
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tesniga] by e s mitfclt aielp sarnuon L Siglsuscess rminal 1304
fal teked dAl O 1h6e g@&i‘e&alﬁ‘%@%ﬁﬂidaﬁw t@'tﬁ% PPRMNE510. The leave
establ i shed previously. [0099] Figure 13 is a thread
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et Saato AR, B T0aT ARER HEvE JBbacesSt S 1204 may
&3Qénit 4 3Qdevatibie lﬁfUE?ﬁ‘fjthg ipRENaMy 10, | Hgd feddregtidn ﬁbB%@y include a

13 illustrates the case when the access termn nals
p362t fitgthdc®nflonlidensifipgomt Hhd IR fow iterddwieert in 1320B identifies

b S s B S ROy 30 3 R A 20 Yo papaggion. The
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mul ti cast server 131 send a call end

aesehs feoatnabh3@4o Bhe bln,anab asyigomenc RS mey mldnaats tlla;?s@lze multicast
SPSambi Bosenbsthisf P IR RAoFo o Rt T3VE, FERPBER b ransmi
430&rvath® ePimation 11302481 | o ohd LGAbdEMentNGhdi Gackilter may be
removed at the PDSN 1310 such that the data traffic for the transient multicast group is
no longer filtered into the dedicated auxiliary A10 channel.

[00102] Figure 14 illustrates various components that may be utilized in a
communications device 1408, such as an access terminal, in accordance with a
configuration. The device 1408 includes a processor 1402 which controls operation of
the device 1408. The processor 1402 may also be referred to as a CPU. Memory 1404,
which may include both read-only memory (ROM) and random access memory (RAM),
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access termnal 1304 may further send a 1eave address
[M®18H nokhcf vacatis onmpmdntseoﬂD[DSMeiz&&CMOSFhee Icmqﬂﬁi axgdﬁles by a bus

notifi n.1318B i ndicate that the s ccess
PRt 1370 Y504 e MsTodtohior TS ot Faitat] ibh Dingnd & wits signa
B fol fRiftonl 6 QAL 888 BloWMRer, FSHBSRRSST LI8H [%l ﬂﬁ:l Va%l%gélbusses are
may transmt a reservation 1320B to the P

eseatodin drgut320Bs mlm/bmms,ylstmie lé2@atkedevice t1é®8 am& aﬂ@ 1nclude a

flo |det|f|cat IP flowidentification in
QDR RacPRAL IR 10 Rt PrOGR i SHRATR. bt | ow i s

fRI0gNe Fiflte 1188 s AWIEdCAREraBf FUPLERNBRIBNI 1808 id Bécordance with one
embodiment of the disclosed apparatus. The base station 1508 may be a base station
controller, a base station transceiver, etc. The base station 1508 includes a transceiver
1520 that includes a transmitter 1510 and a receiver 1512. The transceiver 1520 may be
coupled to an antenna 1518. The base station 1508 further includes a digital signal
processor (DSP) 1514, a general purpose processor 1502, a memory 1504, and a
communication interface 1506. The various components of the base station 1508 may

be included within a housing 1522.



base station controller 1308 may al so send a channel

assi gnnment 1322B to the single access term nal 1304.
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to allow transm ssi on an reception of
freinvﬁe rnrahkt&n&cdé%@; tct therDBidl15 1468d antheazenerabperpose processor 1502

oca The tr tter. 1410 and receiver 1412 may
b8 g e RO VAR EUEUES T920 An ant enna. 1413

t ac I
BISIESTE L0 ool A0SR Rt wtir by

bwnmpstine 462 @ wéhicke wiag eindld 08 aqu@rlhms,l adestrad sgmphdlus, and a status

detect or 1406 used.to detect and ant the | evel .of
SRS 1 addifionele adate e (HANSYEE R%r ef&ig%x f efpraty s fhg yarious busses

HRtigGAledlif PR HE1 £6L M PUEBystirgnads as total energy,
pil ot energy per pseudonoise (PN) chips, power

Hi9dt2]r allnfbemsiicny aa(hoblgxtaﬂnermasn boakpresndfil 0Sihg farst af @ variety of
TERGEpdiolhat HHEKETURIS: o ot ExEElea Bt qipttcton, Sommands,

fAStntaeR angﬁde N&lsS s R6Ek Y& Bipd gt trﬁ%g@ eéRhcdH 8loughout the

and det ect &d t he” si gnal detector The devi ce
498 dlescmzlapmbmay dfe epeseatteddyi yolagys, anecots, alentmthmneut waves,
1408 al so |nclude

st at 0106].. The devj
BERTR O PoHislesaReial BOUSRT bt eion a" B FUBb YR Giiaor
[}ﬂt e51M e WRLBHs SRLARR 105IOM I tASks SHSE AR, Eﬂ&lgeyﬁ({:zﬁgorlthm steps
408 shoul'd transfer to when it determ nes the current
dacubakinprooutdien vetsthe enibedinmadtedjscloed He@fd Bidly bEHmplemented as
\?/lgétlé(?mué pgr@%gen Ea]tgl%ut%i séfh ealr%j egrl go%lb]ilél‘ra%songro? bg‘gll.'l pJFoe glearly illustrate
this interchangeability of hardware and software, various illustrative components,
blocks, modules, circuits, and steps have been described above generally in terms of
their functionality. Whether such functionality is implemented as hardware or software
depends upon the particular application and design constraints imposed on the overall
system. Skilled artisans may implement the described functionality in varying ways for
cach particular application, but such implementation decisions should not be interpreted
as causing a departure from the scope of the present systems and methods.

[00114] The various illustrative logical blocks, modules, and circuits described in

connection with the embodiments disclosed herein may be implemented or performed



system 1426 whi ch may include a power bus, a control
signal bus, and a status signal bus in addition to a
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109d heili qdespneF@r meyea ppineplanyatrabodimsnts uthei mnstionsodavembks!, may be
]l,pgé}gl%lg tf)(i? 121r gﬁréi gi?eli ﬁﬁ%ﬁ%&uf ngl?el Sor %?19 8errlgﬁlatgohna thereof. If
implemented in software, the functions may be stored on or transmitted over as one or
more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a computer. By way of
example, and not limitation, such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that can be used to carry or store desired

program code in the form of instructions or data structures and that can be accessed by a



above description may be represented by voltages,

currents, electromagnetic waves, magnetic fields or
wW@a00Bi0¢38¢3s, optical fields or particles, or anRCT/US2007/080737

conbi nation thereof. [00113] The various illustrative

| ogi cal bl ocks, nodules, circuits, and al gorithm steps

described in connection w th the enbodi ments discl osed

herein may be inplenmented as el ectroni ¢ hardware,

conput er software, or conbinations of both. To clearly

torhpuster: aABof &iyscannt@iobhapggetly ltérmedaf campudsvarkedabhdmedium. For

softvvar? varjous il lustrative conponents, bl ocks,

wodnled! thy saftyyarg is %I&Hgtt%%&owaw Sl SEHRSE (AT RFT ZpRQle source

g&h. 'éadoh)\(w Bt TR ¢ étl& IEQI?IE fHBEd 'pgﬁ‘a{i% P%l su\{)\@&wg?rhne (DSL), or

suc funct| onal’ity i enent ed " as §

satles@reehniepging Sucthpam utfiaeecp asdio caidamiapphve ahemmeaawmal cable,

verall syste

Bk Sl e iy TR REmTHCoT Fbel gt i o iiared, radio, and
Hhangll ﬁl}flu'd@d Y@“[Hé H&iﬁ’iﬁ&? of MedfAt NDRR! Jﬂdcél’iké‘rasul]lsgd herein,

appﬁ cation, but such i nplenmentation decisions sho
nmtudb@compamt prse{ €D),dssec diss; apgical dspdiditat eerﬁatrbemiish (aDVD) floppy

SERRS AL BLSSROL B! SR Sn R A0S, 20Tk, Wt i
fé:'{p?&%ﬁ'(c)és gaatgﬁgﬁédl 1t1'1 &s&@r@&ﬁ&h%o a)‘f'?hézﬂ% @P&H& gl“sB"b% 1ncluded

rei be i npl ement ed or per ornredvm
gaharthe scmpeprﬁsmnputenmaédﬂemdmgltal signal pr ocessor

P) . applicatio cific integrated circuit
fﬂﬁiiﬁ her @'ihagfp #&@@aﬁsﬁe@ g%%ﬂ%fr PIy O MG St pSEActions for
%hl&xlﬁ’éa{hem'eg&fb%m&i | pigy ﬁeﬁlﬁﬁ'sf‘e?s afll/SCE &8s BRY Dehterchanged

transistor logic, discrete hardware conmponents, or any
w«thtnnnamoﬁm Mh‘émetodepdﬁmggfwd tho sgxmefcofrtm: mmelﬁtumztntmms In other

scrihed herein. A general r ose or may be

PR G Sr sttt Nans oA R gy RIS FE Thpse pgHon of the
BRYo R Rc A ¥hE BRIEE Ml RRAse Wf%@ﬁﬁ@ FstepROMAIR! dcBbns may be modified
m crocontrol ler, or state machine. A processor may
afllthouttﬁ@panmg émmthedccqg of tiooprosematnventiaf. conput i ng

[ ation of a.DSP and a . .
oS85 owBudsmecte StndiRees Pof wPirBprogearsenpicpsion have
PRSI THERQPLRCRISH S, §tNs GPBE HRE 08 Wat theaniRof Y Fot limited to
or any other such configuration. [00115] The steps of

thenpebiod conﬁglrgtmn adncdmpondnte discloseb hereot. i dfarigius maediBcations,

nbodi nent s lSC d ein m enbodi ed re
PR Ui B A0 PALPE “PRfee <O deBE Skt iy iy F ) be made
B dcesRfkemt, bferdi&OHaH NRte rbefle M%Jdﬁ@nd'%y%ﬁfsvﬁrtﬁe present
nmodul e nay reside in RAM menory, flash menory, ROM

myattop, digiReVhasrpwithoEERRANNpEwDT the spieghsd sopg ofthednvention.
di sk, a renovable disk, a CD-ROM or any other form of
storage nedi um known in the art. An exenplary storage
mediumis coupled to



t he processor such that the processor can read

information from and wite information to, the
wat@sags4edi um In the alternative, the storaRer/ms0UR0TIT

may be integral to the processor. The processor and

the storage nmediummay reside in an ASIC. The ASIC may

reside in a user termnal. Im%he alternative, the

processor and the storage nmedi um nay reside as

di screte conponents in a user termnal. [00116] In one

or nore exenpl ary enbodi nedIsAIMBe functions descri bed

may be inplenented in hardware, software, firmwvare, or

any conbination thereof. If inplenmented in software,

the fanaéthed forimprdvenSlinkl @B ciRAcyoin rhiilabsM bl thesnethod

one or nore instructions or code on a

@%mﬁﬁﬁﬁﬁ-readable medi um Conput er -readabl e nedi a

inclu oth.c r dla and conmuni cati on

wedla&?ﬁgﬁ%dﬂnaﬁgﬁgﬁﬁ ‘&%C%% IJ{}Eamlltates transfer

of a p@n@mm@nh@dalpaamiron1one pl ace to another. A
stora medi a may be any avail able nedia that can be

acces @EFHB?HI@ ad‘@mgj@f ge dapypagket Tsrm gheanpltigast sererire multicast

oo SRR ARy TP SR LS
storage, nmgnafaiscati Sk storage or other magnetic

storage devices, or any other nediumthat can be used
to ¢ anwylcaﬁtl@tta? BORYeRf] tﬁ% datp pagkchin sk el ths onper MeFmResEss
i nstructi oﬁﬁnﬁ{alsqﬂh%raséhr&r{ﬁél re&l%at%{f ‘I‘{ortrﬁéﬁlcgs@ﬂaﬂﬁ that is associated
accessed by aco , connectli on
properly t ezlittmdclﬁofcthapmé elrmb&axdeé:sh ecrimehilaym For
exanple, if the software is transmtted froma
website, server, or other renobte source using a
QoaXI @he aRtod of fclabzﬁfl @Bbicth £k tatibicsitasllcp&rivards a single copy

ital subscriber Iine (DSL), or wreless

Q%}h Hatadgrles t%mbweaséatlpﬁﬁliaawafer fQidTa@SUlb%ﬁlQan RO IC access
{e%&aisgétcoaﬁﬁhﬁ cas%%ped?a cce% co f%glt zmﬁﬁhﬁé W st ed
reless ol ogi s S as |nfrared

radlo and m crowave are |ncluded in the definition of

dl uﬂ) e e ﬂlgd(o?f)&alm ag/ggrseg}ui ase 8 10% 8i)nt|£ﬁq§e|£ lr'ln%fﬂsf%lﬁ glmulticast
g@mﬁaﬁtle disc (DVD), fl oppy dISk and blu-ray disc
where di sks usually reproduce data magnetically, while
di scs reproduce data optically with | asers.

Lorbi PRE hRRRJF clahtf 32RA¥RISHe %ﬂtl@sﬁﬁoﬁ’ﬁ hhtrlﬁJhHQ@che one or

wi thin the scope of conputer-readabl@ nedi a.

oes avetdsdcimnivlils abbednher &particdapgrose one or nnre

steps or actions for achieving the described nethod.

The nethod steps and/or actions nmay be interchanged

% th whenmﬂmﬂhﬁbMWthwmmedﬂmapammgbfgmmpﬁhepsmﬁmemnﬁuhmam

the present .invention, fpther wor ds, unl ess a
grﬁée.th%temapaﬁs adﬁse&e@ﬁge% ifi&ctions is required for
proper operation of the

6. The method of claim 4, wherein the particular group is a transient multicast
group that comprises an identifier that is established upon the setup of the multicast

group connection and deleted upon the termination of the multicast group connection.

7. The method of claim 1, further comprising dynamically allocating a multicast
MAC identifier to one or more access terminals when the one or more access terminals

enter into a certain geographical sector of a base station transceiver.



enbodi nent, the order and/or use of specific steps
and/ or actions may be nodified w thout departing from
W@ b@ssespe of the present invention. [00118] VWET/@S2007/080737
speci fic enbodi nents and applications of the present
i nvention have been illustrated and described, it is
to be understood that the invehtion is not linted to
the precise configuration and conponents di scl osed
herein. Various nodifications, changes, and variations
8hi chTist hicthod odippan dnfurther tdrosesiskdydaadcedlly dehkodarihg aayulticast

be nmade i.n the arrangenent, operation, and details of
M %ﬁﬁ’éa@r%&ng QEPORRsACSESStE PR le 3R theRpsor e access

S Qe SRR Rt

inproving link efficiency in nmulticast transm ssions,

§.h € n?fl@%%th%awrclaﬁg N9turth&h %%%%@%%r%}lgg Egcﬁizci&?al %opies of the

nmul ticast server; processing

tatapsdkict.t i ng a copy of the data packet fromthe

mul ticast server to a nulticast internet protocol (IP)

address associ ated with one or nore access term nals;

amd nTh¢ heBtiofglaihie, ¢apyidhe hhigtichat RraaekepushQo €L (PTT)

of the one or nore access termnals using a channe

ektditfcated for nulticast traffic that is associated

with each of the one or nore access termnals. 2. The

met hod of claim 1, wherein a base station controller

1 br wall e mathod edickiro d pyherfeirt the nudii caspsmekestis 4 push thsalke over

stg@igp éiansceiver for transm ssion to one or nore

SRl dPPG} YA s using a nulticast nedia access

control (MAC) identifier. 3. The method of claiml1,
erein a base station controller I nfains a .

ml ti CALPPYAYHhat F%‘ioﬁl%&?re (e THROKD P%ﬁgi%cm%{numca“

MereidodsNBe #&%&@%&m?ﬁgﬂg l'ist indicates the one or

nmore access termnals that belong to a particul ar

gr oupa ptocesshe nmet hod of claim 4, wherein the

particular group is a permanent .ulticast group that
b orpr Megery i dlediopisonfiaitiriogrilehe RS S hod. of
cl ai My MRS Slofed! N fh PRAEMbAM MR in@ERYiBnd Beifls EXRNBLRND:
mul ti cast group that conpri'ses an identifier that is
est abl i shecorupomnictteevitet parkof datheernuinginods:t
receive one or more copies of a data packet from the packet data
servicing node, wherein each copy of the data packet is
associated with an access terminal;

forward a single copy of the data packet to a base station transceiver; and

discard additional copies of the data packet.

13. The apparatus of claim 12, wherein the instructions are further executable to
forward a single copy of the data packet to a base station transceiver for transmission to

one or more access terminals using a multicast media access control (MAC) identifier.

14. The apparatus of claim 12, wherein the instructions are further executable to

discard additional copies of the data packet.



group connection and del eted upon the term nation of

the nmulticast group connection. 7. The nethod of claim
W@ 20080438Ier conpri sing dynami cal ly all ocati ng BCT/US2007/080737

nmul ti cast MAC identifier to one or nore access

term nals when the one or nore access termnals enter

into a certain geographical s¥ttor of a base station

transceiver.8. The nethod of claim1l, further

conprising dynam cally deallocating a nulticast MAC

L flent The eppatatenofui@mol2, mieeiatedssricaom araliathshexccutadle to

one qr nore access termnals exit a certain

BHeUGHApAHEFaSEEOUBIIShf a base station transceiver. 9.

The method of claim1, further conprising discarding

addi ti onal copies of the data packet. 10. The net hod

& cl Aherrpparatmepiclaim He wharain Begnulgessy gioup diskindigatgs the one or

The claim1, wherein
#ﬁ%yﬁ%giﬁ%géﬁ&ggkﬁg%g?%uga%ﬁgﬁnggygéﬁk over cellular
(PoC) server. 12. An apparatus that is configured to

I hpro | ink effici.en ibn_mul,ti.cast .t ransm ssions

1o ap Farir el o natheee b ROt R Bty fkSeutable to
ey 1RetiE QR AlocABAWIGedst A WideRtifibeoRhe ©E 5B access terminals when
instructions stored in the nenory, the instructions

Bieiong oe ReEuReElsdempnale opTINIG atertai gepgganiaesk sqcteratfa base
agﬁ%iggn?dggge; receive one or nore copies of a data
padﬁe&lp omthe packet data servicing node, wherein

each copy of the data packet is associated with an

o Ckoths e iy T v trdn BRaRyERRu e Biffish tutble to
agitintitARAd cal &Rk e nfticafrevidet ide Rt Fom di or ke access terminals

apparatus of claim 12, wherein the instructions are
when terone e owrabicessttornfiipalwaxidl a gciin geegrepipyal séctohe a base
qgga ﬁgcket to a base station transceiver for
PPANSHYET'EH t 0 one or nore access terninals using a
mul ti cast nmedi a access control (MAC) identifier. 14.

e apparatus af claim 12, wherej e instructions ..
gl-e f Brsty REM B3R G et 8 lﬁlpgoéﬁﬁ@ﬂﬁég‘fl?ﬁcdﬁ%tm YPegansssions
thepslasa packet.15. The apparatus of claim 12, wherein
the instructions are further executable to maintain a
mul t i oasis fgr sandirg asdata packet to a multicast server;

means for processing the data packet;

means for transmitting a copy of the data packet from the multicast server to a
multicast internet protocol (IP) address associated with one or more
access terminals; and

means for multicasting the copy of the data packet to each of the one or more
access terminals using a channel dedicated for multicast traffic that is

associated with each of the one or more access terminals.

20. A computer-readable medium configured to store a set of instructions executable
to:

communicate with a packet data servicing node;



16. The apparatus of claim 12, wherein the nulticast
group list indicates the one or nore access termnals
w0 b@s/osikidbng to a particular group. 17. The appar/as2987/080737
of claim 12, wherein the instructions are further
executable to dynamically allocate a nmulticast MAC
identifier to one or nore accEss terninals when the
one or nore access termnals enter into a certain
geographi cal sector of a base station transceiver. 18.
The apgpaivabls ooiord @ipivs b2 a dafagraeke fionethie patiat dhta @asicing node,
are further executable to dynam cally deallocate a
mul ti cast NREFCINRcPREp! e JaR PRk arpciatet weggn access
term nal s phep.t-he one or nore access termnals exit a
certai n geographical sector of a base station
t r anstoeivaelra siddle cdpsyiSthe duthlpatkat o €£dmkisgitioe trahaeiver for
i mprove link efficiency in nulticast transm ssions
conpri si ng'raEYRoN torthg BP0 agefsa > a’ﬂ‘i a
mul {1 6838k 364iK5hal cBFROSt (0l,ATALERSI ng the data
packet; neans for t ansnlttlng a copy of the data
packet fromthe nulticast server to a nulticast
i nternet protocol (IP) address associated with one or
nore access termnals; and nmeans for nulticasting the
copy of the data packet to each of the one or nore
access termnals using a channel dedicated for
mul ticast traffic that is associated with each of the
one or nore access termnals. 20. A conputer-readable
medi um configured to store a set of instructions
executable to: comunicate with a packet data
servicing node; receive one or nore copies of a data
packet fromthe packet data servicing node, wherein
each copy of the data packet is associated with an
access termnal; forward a single copy of the data
packet to a base station transceiver for transn ssion
to the one or nore access termnals; and discard
addi tional copies of the data packet.



