. WD 03/055142 18 JULY 2006y 1 EFFIC ENT MULTI CASTI NG ‘FOR PACKET DATA
SYSTEMS BACKGROUND Fiel d'[1001] The present invention relates generally
‘to comuniVe@PIAE2 and nore specifically, to transm t tiS\HURLY 2D06ast
broadcasts in wrel ess communicati on systens. Background [1002] The
field of wireless comunications has n?ny applications including, e.g.,
cordl ess tel ephones, paging, wreless {'ocal |oops, personal digital.
assistants (PDAs), Internet tel ephony, and satellite conmuni cation

systens. A particul ar %gdcfﬁg?g;ﬁ@@t[% use % Qz{l:ﬁ? %%lél%ys%ﬂ el ephone

systens for nobile su erein erm cellular”

' system enconpasses both cellular and personal connunlcatlons servi ces
(PCS) frequencies. Various over-the-air interfaces have been devel oped
for such cellular tel ephone systens including, e.g., frequency division
mul tiple access (FDWR), tine leISIOﬂ nultl | e access (TDMA), and code
division nultiple access (CDNA) EMINDN therewith, various
donestic and international standards have been established i ncl udi ng,
e.g., Advanced Mbil e Phone Service (AWS), G obal Systemfor Mbile
(GSM, andehgterinlstandard 95 (1S-95). 1S-95 and its derivatives,

| S- 95A, -é B, ANSI J-STD-008 (often referred to collectively herein as

| S-95), aft00djopokheipiesght dweaﬁmratdamgmewm pommunipEtieds bsmd heore
Tel ecom*rum ca [.nd] str soci gti A) ,and ot her well kno

st andar g Py, PrHATHERT T cest dshetetats e eoReR FYDRLHGHTon
ac ordancgy%ﬁﬁ the use of the 1S-95 standard enpl oy CDMA signal . _
pﬁo essi ng technlques to provide highly efficient and robust cellul ar

t el'ephone service. Exenplary cellular telephone systens configured

SUbStant'ﬁraﬁXQf accordance with the use of the 1S-95 standard are
descri bed ogn Pat ent Nos. 5, 103, 459 and 4, 901, 307,

[1002] The field of \mreless communications has many applications
lncludlng, e.g., cordless telephones paging, wireless local -loops, personal
digital  assistants (PDAs), Internet telephony, and satellite communication
systems. A particularly imporl:ant application is cellular telephone syetems for
mobile subscribers. As used herein, the term cellular" system encompasses
both cellular and personal communications services (PCS) frequencies.
Various over-the-air interfaces have been developed for such cellular telephone
systems incldding, e.g., frequency division multiple access (FDMA), time
division multiple access (TDMA); and code division multiple access (CDMA).- In
connection thereWith, various domestic and international standards have been
established including, e.g., Advanced Mobile Phone Service (AMPS), Global
System for M.obile (GSM), and Interim Stahdard- 95 (I15-95). I8795 and its
derivatives, 1S- 95A IS 958, ANSI J-STD-008 (often referred to colliectively
herein as 1S-85), and proposed high-data-rate systems are promulgated by the
Telecommumcation Industry Association. (TIA) and other well known standards
bodues.

[1003] Cellular telephone systems configured in accordance with the use of
the 1S-95 standard employ CDMA signal. processing techniques to provide
highly efficient and robust ;celluler-telephone service. Exemplary cellular
telephone systems Aconﬁgured substantially. in accordance with the use of the
lS-95‘ standard are described in U.S. Patent Nos. 5,103,459 and 4,901,307,



WD 03/ 055142 18 JULY 2006 2 which are assi gned to the assi gnee of the
present invention and incorporated by reference herein. An exenplary
syst em utwioi gsjoag4£DVA t echni ques is the c¢dma2000 | TU-18 BRHLY 2006
Transm ssi on Technol ogy (RTT) Candi date Submi ssion (referred to herein
as cdnma2000), issued by the TIA The standard for c¢dnma2000 is given in
the draft versions of 1S-2000 and has Zveen approved by the TIA and
3GPP2. Anot her CDVA standard is the WCDVA standard, as enbodied in 3d

Gener at i aghiPaetaessighed B diecadsigréeltt thepresumtntveidion a¥d ihGorpdratéd by 3G TS
25.212, 313 TS 25.213, and 3G TS 25. 214. [.1004] The tel econmuni cati on

st andar ddefarenee ah%@@ arRh Sxemlary §’i’3t§6‘rrélt‘|l€ﬂgtG@M&rﬁe@hﬁlq{é@mnﬂ\@at i ons
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such i mrefeirred tes Heln@naxaal tdhib2000), déswdipmyelise tﬁmuppﬁétstaﬁdélﬁl fdre
users. For exa in a CDVA-type systeﬁé each user within the range of

a base str&{maﬁoraj%lsggﬁe@ﬁw%ﬁéa yerstsing fHent{il0apnd hasrerait approved by
tcﬁmg“”' CahLORR &hc@ c%rbﬁzbaﬁ tﬁE?tC[ﬂﬁA éﬁanﬁgﬂg ﬁe; %as Mﬁ”&?ﬂ@aﬁh%%“e' S

a new user e range o e statl on would be
bl ocked fermbodied deS¥ @gneroﬂoﬁﬂammlpfpro;bat “IGRR”, Daduneent Nod, BETE | n

d bl h d
eeveral TRETh SaNS25 21396 BTy, Bod BEAEP @541 appi | cati ons t hat

lncur a '[@bﬁﬁ]ul | o8 thécBHﬁnqﬂléz?clo?F&aH&ér‘ﬁ%rd&[e SAHvedseVd %gn‘?gléé 'of 88iia0-

However , ar base ons are presen y confi gur 0 transmt the
data on scﬁpﬁueaﬂanmlwmhmrﬂmahoeacﬂystmns thategam dieesplemented $0 iranamiitt y of -

the data t t ld b t hat the bas
wast | mg VAP AR TR T GA oss ystoms. E@E@p?esya%wf?aks@@?%iﬁf e
transm S%}%‘ﬂ@n%é&h&% THE st ﬁmﬁﬁfﬁr?@the%ﬂébﬂi nt | cﬁ% é’lﬁ%@rﬂ n the

art for a’nethod and apparatus for. transmtting | | ar
data to nmuttiple eserser Soriexampleuin agCRMA-typlee systarmetach gemMidvin theoo6]

The met “0%?,98”2% PPELA BafiiP I8 SdgNST Bk 1IN bASnAB8VE conduct
. communlca’uons with the base station. If there were not enough channels, then
a new user that is entenng the range of the base station wou]d be blocked from

ac:cessmg the services of thai; base station. o

11 005] In certam S|tuat|ons it is desarable to transmit the same data to

“geveral users. This is partloularly desirable for apphcatlons that incur a large
load on the w1reless network, such as video streaming. However, cellular base’
sta’tions_ar_e 'preoently configured to transmit the data on separate channels to
each user, regardless of the similarity of the data to each user. Hence, it could
be said that the bose station is wasting channel resources every time the base
station makes multiple transmissions with the same data content There is a
present need in the art for a method and apparatus for transmitting identical or
similar data to multiple users without using multipie channels.

SUMMARY

[1006] The methods and apparatus presented heréin address the above
needs. In one aspect, an apparatus is presented for multi-cast transmissions
that minimize channel resources, the apparatus comprising: a memory element;
and a processing element foir executing a set of instructions stored in the
memory element, the set of in'?structions for: generating an identifier fora group



needs. In one aspect, an: apparat us is presented fornulti-cast

transm ssions that mninize channel resources, the apparatus conprising:
a nmenory ¥PAEHH42 and a processing el enent for execut1$JUL ¥ a0

i nstructions stored in the nenory elenent, the set of instructions for:
generating an identifier fora group 03/ 055142 18 JULY 2006 3 of
subscri bers, wherein the identifier is for accessing a nulti-cast
service; using channel quality information for at |east one subscriber
to det er rafratbispdbersnivhgrein the lientifier is-fonsccassing a entlt-casksevisep using

b b ' i f he i
on st 1 eqtEnibduald RETmgiotel /F At i ol BortB SRS e RBhgl ¢ eq
i n_accor dpaGAuNiLdddt kB&idel 16 the §HBLE oNshBScrbers; nEhanaaltingltl idowtifier

information. [1007] In another aspect, another apparatus I1s presented for
gener at i ranchrihe imultitaast eervioe en @foﬁﬁsbbngumnahemer@meﬁhel multhreast

qual 1y R UERE RS Aehor e i he HFTfa FBisy il Bt EHRRPS

transm ssqupility mfdrpdatioh. t he mul ti-cast service to the group of
subscribers; and for transmtting the identifier and the multi-cast
servi ce dAOBY]| ey aneier espasicianoitsanperaiye isnpresented forgenarating an

channel - daar{ty BF EPRRARCS: SubgrbiEs. (AR Mo Wensllel™ SrabiE " '
pr esent ednlifFcatet semvicel rfor t ising heinaratel qu@llt{t nforpisgionaferoat fieasta one
plurality of subscribers; for 1dentjify e subscriber wth the worst

chjajmel cBhscribento $t6ﬁﬂ%1@rt&ﬁﬂrarwgmasm|fpsm@,¢ac§tth§éwlﬂnceasweweato the
.scra P n

transm {Tbé 9t Eg%scr a%i 'egm {I'Hﬁgljpkﬁliq qi‘%elﬂte ﬁfﬁf%{bsﬁﬁ utrh %I ﬂ]"ﬁﬁ&?s’(
subscri beseswc&imr.aﬁ leasihene shaméi] whierain the aafkﬁ-caarsamleeus tranamtted ined in
accordance w hatr, n sion, for t that is, o t he subscri ber
o h ¢ he Rsecaande. MBI e RS TissioT TR RiofCtengg: Hirthaegannel SRho0 | &
pr esent eqnf&héﬂj@ﬁeratl ng an identifier for a group of subscribers,
wherein the identifier is for accessing a nulti-cast service; for

i dent i fy| [1808he dubsther@mspeal, thmeitlodvs ptesentalrfor d@t@rmmrylgtipea:manyzi ng
_quality information for a plurality of subscribers; for zdentn‘ymg the subscriber
‘with the worst channel conditions; for scrambl:ng a multl—cast service using a

sgcrambling code known to the plurality of subscribers; and for transmlttmg the
scrambled multi-cast service ‘to the plurality of subscribers, wherein the
scrambled multi-cast service is transmitted in accordance with a transmission
format that is optimal for the subscriber with the worst channel conditions.

[1009] In another aspect, a method is pr_jesented for generating an identifier
for a group of subscribers, wherein the identifier is for accessing a multi-cast
service; for identifying the subscriber with the worst channe! quality by analyzing
a plurality of channel quality feedback indicators from a group of subscribers; for
selecting a timing and a transmission format of the muiti-cast service so that the
multi-cast service will be received by the subscriber with the worst channel
conditions; and for transmitting the identifier on a first channe! and the muli-cast
service on a second channel in accordance with the timing and the transmission
format as determined by the subscriber with the worst channel quality. o



a plurality of channel quality feedback indicators froma group of
subscribers; for selecting a tinmng and a transmi ssi‘on format of the

mul ti-casW@e¥essid so that the nmnulti-cast service w 118 JUL¥H00ed by

t he subscriber with the worst channel conditions; and for transmtting
the identifier on a first channel and the multi-cast service on a second
channel in accordance with the timng 4nd the transmission fornmat as
deternmined by the subscriber with the worst channel quality. WO 03/055142

18 JULY 2006 4 BR BRIBFSDESCRIPTION-OFRMENIRAWINGS FIG 1 is a

di agram of a wi rel ess comunication network. [1011] FIG 2 is a flowhart

of an enbodi nent for selecting the timng of a nulti-cast transm ssion.
ovvc art of .an odi ment f.or, sel ecting the

10121 FI :
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[1013] 1'0'111 st FpGEeS s ﬁd)\ﬁchért o@aW' éﬁb@ﬁﬁl‘l&'ﬂr\eﬁpgél‘éﬁﬁﬂl@%é‘%

general ly inc udes a plurality of nobile stations (also called ubscrlber
units or muﬁbma&’edmngnmﬂiomr rem)te statlons) 12a-12d, a pI urality of base

stations [ cei Node, B

14a- 14c, ﬁﬁﬂgﬁe ﬁét 56%3 E%é?"f‘%”‘gftr?réé’ é%f; e fransit

control | qbrmétgp@m}m.@ggttféﬂsnﬁlggghl on 16), a nobile switching center
(MSC) or switch 18, a packet data serving node (PDSN) or .internetworking

function (IW) 20, a public switched tel ephone network (PSTN) 22

(typically a tel ephone co Lﬁ]ﬁ bﬁr otocol (I1P) network
24 (typically the Inter ne?ﬁéﬁ-&! Fﬁg&égﬁl&g‘i icity, four nobile
stations 12a-12d, three base stations l1l4a-14c, one BSC 16, one MsSC 18, !

and one PDSN 20 are shown. It would be un_ders.t ood by those skilled in
the art tH@td3]t hdwse |Ih.mh|atécbanaﬁu:nurmarvmblemsbicbmmmmtatﬁns risfwotka sk

he wi r o1 GeteTEbrTRas 7 ALY RS PEtRRS {albRd B K bSETORCUR @t wor k.
The mmobi I'gsatt @guligment eR rdRetdTBk1BRs PA¥aARdaa plurality of base stations (also
called base statlon transceivers (BTSs) or Node B). 14a-14c, a base station
~  controller (BSC) (also called radio network controller or packet control function
16), a mobile switching center (MSC) or switch 18, a packet data serving node
(PDSN) or internetworking function (IWF) 20, a public switched telephone
%jnetwork (PSTN)} 22 (typically a telephone company), and an Internet Protocol
H(IP) network 24 (typically the Internet). For purposes of simplicity, four mobile
stations 12a-12d, three base stations 14a-14c, one BSC 16, one MSC 18, and
one PDSN 20 are show_n. It would be understood by those skilled in the art that
there could be any number of mobile stations 12, base stations 14, BSCs 16,
MSCs 18, and PDSNs 20. o
[1014] In one embodiment the wireless communication network 10 is a
packet data services network. The mobile stations 12a-12d may be any of a

number of different types of wireless communication device such as a portable
phone, a cellular telephone that is connected to a laptop computer running 1P-
based, Web-browser applications, a cellular telephone with associated hands-
free car kits, a personal data assistant (PDA) running IP-based, Web-browser
applications, a wireless communication module incorporated into a portable
computer, or a fixed location ¢ommunication module such ag might be found in
a wireless local loop or meter reading system. In the most general embodiment,



nunber of different types, of wireless comunication device such as a
portabl e hone, a cellular tel ephone that is connected to a | aptop

comput er WEHHO3}4% P- based, Web- browser applications, 48cHILY 2006

tel ephone with associ ated hands- free car kits, a personal data assistant
(PDA) running | P-based, Wb-browser gppl I cations, a wreless

comuni cation nodul e incorporated Int¢ a portable conputer, or a fixed

| ocati on communi cati on nmodul e such as mght be found in a wreless |ocal .
| oop or reekile ptadignagnay fieeany ftypa wé copyTuUeation undnfibai mebile stations

comuni caPeelP ey Syganagfpy Bezbaiey B belforiid i inl wirsy o
confi gur gfé_ck@t datd pratoosle suchn®s elevbrisddsis fopasdaaiplslathe BIATRUB-F0guch as
described in, for exanple, the EIATIAIIS 707 st andar d. [ 1015] In one

enbodi neﬁiaﬂd?é'dl P network 24 is coupled to the PDSN 20, the PDSN 20 is

coupl ed - ; . ' . 1 ‘ TN 22,
and the g@@iﬁ @%ﬁ%ﬁg&%{%ﬁéadgﬁ%§§i?%}%%%EP&&??@BM%t §s
confi gur RD$NI20 tsagtupiets toothed?lSTO18,ehe MG Oris datipleddo ket BIC116emarttience
with any _of several known protocols includin

Ay e RSN $2 s dhe s 1B i mowpledtp theppse Slaliisridaniic visayirelings, o
DSL. | i . i i
KON 20, BB BElEnsFRARH 6F¥tice WifioPBate PatiRERH BiSStdhdElth a0 T e

typi cal afieewerad knowvntpretosdlséheisdingpengu a1, desynehromokis Teansfehblodese
stafions -14c recei ve and nod e tg of r rse signals from
vaﬁ ous r{éﬂﬁ)e I?t' a[tgégnsfrf_ﬁ%ﬁ i%a%ngkgélﬂ %i)ﬁel Qbﬁm-'ca!h’l‘ N\ ”B*Ftswsi ng,
or ot hergrigbdinfedfIHE BEE 18N7s con'fﬁlgb ﬁ'{g\ﬁ% &fhh’é' PNsN I6 HRidRE IYCa Pisven

base station 14a-14c i s processe at base station 1l4a-14c. Each
- base ,, Swicooplet4a-tha PO 26ommuni cate with a plurality of nobile

stations JRaz.12d bv. dul ating,and transmtting sets. of for ‘s4 gnal s
o the mItoTal ot BEfipaabakaloaduen s BRIRRpESs JerdRlicton ReliK To.0°
base st atth@babéasiahsis 144416 Foddivd afd (dehsdduiae SRe onfovarss bignalsafrdmns
12a, 12b sinul taneously, and the base station B
~  various mobile stations 12a-12d engaged in telephone calls, Web browsing, or
other data communications. Each reverse signal received by a given base
r_ﬁs'tation 14a-14c¢ is processed within that base station 14a-14c. Each base
_;Station 14a-14c may communicate with a plurality of mobile stations 12a-12d by
modulating and transmitting sets of forward signals to the mobile stations 12a-
12d. For example, as shown in FIG. 1, the base station 14a communicates with
first and second mobile stations 12a, 12b simultaneously, and the base station
14c communicates with third and fourth mobile stations 12c, 12d
simultaneously.

[1017] BSC 16 provides call resource allocation and mobility management
functionality including the orchestration of soft handoffs of a call for a particular
mobile station 12a-12d from one befse station 14a-14c to another base station
' 14a-14c. For example, a mobile s{ation 12¢ is communicating with two base
stations 14b, 14c¢ simultaneously. Eventually, when the mobile station 12¢
moves far enough away from one of the base stations 14¢, the call will be
handed off to the oiher base station 14b. | '
[1018]  If the transmission is a ccj)nventional telephone call, the BSC 16 will
route the received déta to the ‘MSC 18, which provides additional routing
services for interface with the PSTN 22. If the transmission is a packet-based



14c conmunicates with third and fourth mobile stations 12c, 12d

si mul taneously. (1017] BSC 16 provides call resource jallocation and

mobi lity Rpmggeeat functionality including the orchesgraiL.¥mede sof t

handoffs of a call for a particular nobile station 12a-12d from one base

station 14a-14c to another base station 14a-14c. For exanple, a mobile

station 12c is comunicating with twoghase stations 14b, 14c

- simultaneously. Eventually, when the nobile station 12c noves far enough

away fro I hase f to

t he ot hefpr aségélgg[}*?gﬁ 11 Eél%[é%lr}gﬁsjﬂﬁgd fﬁgﬁ?ﬂgnie%wgb%%%%g a cg'%v@fn[tlonal

t el ephoneontd the taim pakels tovthe POINI2E, widch edlbserd thepackeistibehdBR 18,

WhICh provi de ditional. routin ervig sfor |nterface wi'th the PSTN
't t MEtPEn St s &tEmatiyely: she SC pl il vesigattiss paokels. 46cth 2006° o

transms NSRS fest | P network 24, the MSC

18 will SJI:lr)[ggte thmemgrz]i?gﬁg%gkéﬁésdﬁeo tht!g@gggh‘ﬂgglt% ch will send the

packets t[d049F | FPn mnsmdmmanlcattmrersyatenmlgacm cBRgIng6datal fraffiouare t he
packets di, r ctI PDS ,_Which sends the packets to the
Doty SR} SyhPSkeE CWHED, R e &) o+ HSn R BRBRCAa epraat o
traffic qn@stré!wwé’a% bﬁlgptr%lﬁnpﬂehaéﬁue\m'acadr%é S?E Rir% iLlisdY herein.
transm ssion channel. For illustrative ease on e nonmencl ature of a
cdma2000 Sych ase issnofsiaterideddprimit ’&eclmplmaenmtlnntoﬁthe embadimentsihereint he

| he enb d 2000, SV .
Embodt morP<C AP0 BisPERe LI mBTsGFaa et IO et T, SU1eE Systerioun
Wi thout  adjchClash .5 EVATIONRA, Olithtist SFBEiHJTRAE SscatRs W B efiticdiments1 020 ™

The forward |ink fromthe base station to. a renbte stati on operati ng
"within tdﬁﬁcﬂbﬁé@eﬂ?lnt he base station can corrprl se a plurality of

channel s. o .t I ‘are
not limt §2§E Gﬁ"‘e chann{gﬁm {&?n % | za flgné gﬁ?ﬁﬁeg#aﬂ%ég%g%atwannel
qui ck pa@umnﬁh@maje of wfedmhea@tatmhamebmmew plaeatity of cledrmeiee! Some

assi gnnent_ channel , cont
g of the channels of the forward link can include, but are not limited to a pilot

. Channel, synchromzatlon channel, paging channel, quick paging -channel,
broadcast channel, - power  control channel, assignment channel, control
‘channel, dedicated conirol channel, medium access control (MAC) channel,

~“fundamental channel,. supplemental channel, supplemental code channel, and
‘packet data channel.” The reverse link from a remote station to-a base station
also comprises a plurality of channels. Each channel carries different tybes of
information to the target destination. Typically, voice fraffic is carried on
fundamental channels, and data traffic is carried on supplemental channels or

packet data channels. Supplemental channels are usually dedicated channels,
while packet data channels usually carry signais that are designated for different
parties in a time and code-muitiplexed ‘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.
[1021] Voice traffic and data traffic are typically encoded, modulated, and
spread before iransmission on either the forward or reverse links. The
encoding, modulation, and spreadmg can be implemented in a variety of
formats. In a CDMA system, rthe transmission format ulttmately depends upon
the type of channel over wh_:ch the voice traffic and data traffic are being



channel ; dedi cated control channel, nmedium access control (MAC) channel, .
"fundanent al channel, suppl enental channel, supplenental code channel,
and ~ pacR&®B@PaH2channel . The reverse link froma remi8cJBLA 2006t 0 a
base station also conprises a plurality of channels. Each channel
carries different types of inforrratigin to the target destination.
Typically, voice traffic is carried onf (1j fundanental channels, and data
traffic is carried on supplenental channels or packet data channels. . -
Suppl enentransnaifigd kg condiion of ihe slmnngl cuhich sandes desciiiieddn teroreef dat a

. channel s Lgnals that are designated for different parties
in ati rnef'cl"g}ﬂ:@J %%%gﬁ%%{rteﬁ%'exed manner. Alternatively, packet data

channel s pi0g2pl s Pairst dakedystenghandidonszinp tranemitatiaehinighste E@tiohse
pur poses of descri bi nsgéﬁt he enbodi nents herein, the suppl enental channels
" and the Hhamiane igden tationsats tine. Hake frapsmispioneesurs dronpa fasastation af f i ¢

channel s. | | dat. LG af | ded,
modul at eon Srferes UG Fei e MR 18 sbabbfiey BBt tatraReH:

- rever se | Tiksonffbldnformatich ©gn conttisatpasameteors of fHeeddiangarsatissien, such

I mpl enented in a vari et.ggof formats.

. _InagDIVAs ste t he transm ssi on
format ul 8% mdé'%ﬂ%‘eﬁeﬁ' apd RoweRWVRiGh area MM%Y ﬂéﬁ%?swgﬂn U89y oi.ce
traffic : ' 83 (O S 0 2 : 200
tr ansm t & P Sl IncoBE @RPinformalln bS hE retflor Ligh | oRE,
terms of .infarhatignaisd used eiof ensedimize [HeD 23bteRadkedughpd misimires channel

traditionally trapsmt datg toQ, renote statipns,, fromone to te tations
af 3 11 mousaske A1 JPOITEG dre Jkeliieod i 3 dalsdransmissRn Wi eachaled dat a
traffic chanie!stahbh Gith & rasSHENG REItY FRETGQE daif BB r@(ﬁ)!iéi{‘th‘roJ@?a
control information can conprise paraneters of the data {ransm sSion,
such as taremissiopn{romoiitengmeiadstaiinge or th G axa beljdesived byytheHeadsase

o5y SR NS, S R e

t hr oughpugontrol MG AEteH BNo”ler to'aRDike RAThiRItIBNZA ddrodinginbidiesdatdtat a
data transmission will reach the
. data transmission.

[1023]- One piece of control information that is transmitted to the remote
5 station is a medium access control identifier (MAC_ID). MAC'_IDs are assigned
»io remote stations in accordance with a unique International Mobile Station
Adentify (IMS!) when the remote stations enter the commurication system.
Hence, the channel that is dedicated to the remote station can be identified by
the MAC_ID that is assigned to the remote station. '

[1024] Some packet data systems offer services suchA as mufti-cast and
broadcast. In a multi-cast, the same transmissions are sent to a group of
remote stations. In a broadcast, the same transmissions are sent to all remote
stations in the range of the base station. For example, a video broadcast would
require the system to transmit the \j!/ideo stream to all users subscribed to the
video streaming channel. However,i as mentioned above, packet data systems
are configured to transmit data to only one remote station at a time. Hence,
multi-cast and broadcast in _cur[rent packet data systems requires an

independent transmission of the same data to each remote station. if N remote

|

stations were present in the system and the system needed to broadcast the
same message to all of the remote stations, then the system would transmit the



renote station with a reasonable quality. The CQF can be explicit through
a transmssion fromthe renote station or the CQF can be derived by the
base tation through transm ssion power |evels. The base station
transmn t swigwssapt rol information in order to aid thel8 JULL¥ 2006 i on in
decodi ng the associated data transm ssion. [1023] One piece of control
information that is transmtted to the renote station is a nmedium access
control identifier (MACID). MAC IDs 8re assigned to renote stations in
accordance with a unique International Mbile Station .ldentify (I1NMSI)
when the B ifioRhaloP e TRRET cddhe LERTTBIGRLIRRE A5 LB ned®NEe egteg
channel that is dedicated to the renote station can be identi

MAC | D t hamoissstadiengned to the renpte station. [1024] Sone packet data

h d
Tt cad081,c eSS HinreSidhs sod BunbtienlioRoRat remPishstetion
st at i ons.pdehnde bs ogsltasissiohh € SE4Eh trélﬁafﬁns‘fétid?ﬂﬁmﬂfltg SRipaghe Froufgot e

stations Iin the range of the base station. For exanple, a“video broadcast
woul d r dliifgrent tdhansgk tcenditionsr anide tcontlélom dbeashr ehanne Wil vageris

bscri bed h i b
packet datRoRiAeeE e itERod 1A RREASR SER tneundh TEiuededRe yolh Beot o

station ahafnéls8n dig8ER enéﬂ#étdeil(iéﬁtof%ﬁé u#fbﬂﬁéﬁ&ﬁwthfh 8 WeEREd qhaNkset
data systems requires an independent transm ssion of ti e ,same data to

each rendelstsachoms Bf flemeneer reteat(FERS okdespribennt! %.ntherevasipesem and

Sttt ons TYROTCTD SydiBREo 1 adlHR RS W bR Seub Y 800s

same i nf ghaahePsonditiorEeweredall, tHed thei sadeostation vsiid tiemshileinfieadsionl eaCl
renot e statlon [ 1025] The sane information i s sent inde endently to eacl
renot e’ stigd EAOt8 Etatipfeusing ﬁ‘afﬁ@ﬁﬂ%‘é’h@'@ daia GxThOle AT ©RoRiad oite

pr opagat u f-d.ar r}{lﬂ [ o) ach
channel saefc%ﬂéga%elﬂ% lfg%co H@ yd gn%&éﬁ)? én'{bﬂ; ba gegbﬁu@?gn&at adi ng
and int erefymtmrhs:dao fattain meherlgrnal mformatlon However, if the channel conditions

are good, then the base station could transmit information: to a remote station

.~ using a format that does not repeat data symbols, since the receiving pa‘rfy is'
likely: to'r.ecéive the uncorrupted data’ symbols.. Hence, although_the'éame
""-informatic_m? is being carried to the remote stations, the transrhisSion formats of
“the data packets to each remote station can be different.

T1026] An example of the different transmission parameters at different rates
that can be used by a communication network is shown in Table 1.

Data Number | Bits per |Code Rate | Modulation
- Rate | of Slots | Packet N I
(kbps)

38.4 16 1024 175 “QPSK
76.8 R 1024 5 | QPSK
1536 | 4 1024 175 QPSK
3072 | 2 1024 175 | QPSK
6144 1 1024 73 - | QPSK
307.2 ) 2048 73 QPSK
614.4 2 2048 13 QPSK
12288 | 1 | 2048 273 GPSK
9216 2 3072 173 8-PSK
1843 1 3072 513 | 8-PSK




channels. In order to ensure dellvery of the mformaflon within a desired
quality level, such as a frame error rate (FER) of |ess than 1% the
various YPO4REM1EL| on paraneters can -be adjusted. As al8i L2006
exanple, if the channel conditions were bad, then the base station would
transmt information 1) to a renote station using a format where data
synbol s are repeated often in the pa@ket. Hence, the receiving party
could soft-conbine -any corrupted data ', synbols to attain the original .
i nformation. HoWweh228,8 i tha cha néDQGonditi'b’Bs are’iG;(iIMA t hen the base

station could t Afof rat+pri—ta-a-—tehy, +rg a format
t hat does not L?e%{r%at a sanoI 49% eél;ecel ﬁj% is" likely
to receive the UncorTampied Fiﬁim%rﬁii_m@mbddﬂﬁﬂﬁﬁ PatahTEtapd e sarre

information is being carried to the renote stations, the transm ssion

" formats dfi02fhe liehauwai@&aotﬁdttbabﬁebieﬂelmerem an uibistraav.e pramiplef ofiigsit .

Lros® Ry B SRS SRRl UAN SR RS o] BFH BhRs e Bl bl i”t
Dat a Nunbgfe Sibstriber véaiie RgsiMibidrits 6ther BabeciberS) oeﬂnei’?ekehe(el@ ps)
38.4:16 1024 1/5 QPSK 76,8 8 1024 1/5 QPSK 153.6 4 1024 QPSK ~ 307. 2

2 1024 1/8ychrsksysbal epetiion ang Bangraigsiopoduratian zyas mulipledmmes1ares 2

2048 1/3 @DE’éRW 228.8 1 2048 2/3 QPSK 921.6 2 3072 1/3 8-PSK 1843.2 1
3072 213 §- 03/ 055142 18 JULY 2006 9 1228.8 2 4096 1 /3 16- QAM

[1028] The present embediments are directed tfowards eliminating the wasie

/:) _ of chani“lei resources resuiting from the multiplicity of identical broadcasts to

multiple recipients. In one embodiment, the base station.generates a special

MAC_ID value that identifies a group of remote stations, rather than a single

(remote station. For each multi-cast service available, a correspondlng special

-MAC_ID value is also generated. For example, MAC_ID 00203 could be

. reserved for the video streaming of a television channel. Remote stations

wishing to receive the television channel via the communications system would

subscribe to this sesrvice, and watch for MAC_ID 00203 in the control signaling
ginformation. ’

[1029] Since the' MAC_ID identifies only one channel that will be

demodulated and decoded by all the subscribing remote stations, embodiments

for enabling each remote station in-the subscription group to demodulate and

decode the channel are also described herein. FIG_.' 2 is a flowchart for

~ selecting the timing of a multi-cast to M subscribers. At step 200, a scheduling

element in a base station determines the charnnel quality feedback indicators

from M subscribers to a multi-cast service. The scheduling element can
comprise a memory element and a processing element that is configured to
execute the method steps described herein. In one embodiment,
measurements of channel interference (C/l) of the anNerd link common pilot
signal serves as channel quality feedback indicators. At step 210, the
scheduling element selects an optimal time for transmitting the multi-cast on a
channel marked by a special MAC_ID. The optimal time is selected by
determining when the subscfriber in the worst location has good channel
conditions or the transmissic';m delay of the data becomes too large. For



2457.6 1 4096 2/3 16-QAM Table 1 Forward Link Modul-ation Paraneters

[ 1027] It should be noted that Table | is nerely an illustrative exanple
of just wens/0s$14zhe transmni ssion paraneters that can BeJULYR06 for a
transm ssion to one subscriber versus a transm ssion to other

subscri bers. O her paraneters, such as synbol repetition and

transm ssion duration over multiple fines, are not shown. [1028] . The
present enbodi nents are directed towards. el i ninati ng the waste of X
chan nel r@sample,emer esannel mpntitiomst doaldrbeturfavargble fr a dabsdribel Whioosdcast s

mul ti reC| n.one enbodi neNn t he base_st gt ner tes a
Paebng Bt Bl Biely, hioh Shastarocs e b&Redd

speC| al FeRi5taPNy ekt WO g_uld at her
th h t bl
CO?PeZ‘pih%‘“nSS fé‘s‘éé*?‘SP“%ﬁdﬂ% 6 1oL STehishiTBfVedt ShKb audk AplP! o @
MAC_I D 002®an catavbratte afmaelvmmmn thhewolltedeareasa thendatafthemugabetofsi on
channel enDt sta ons to receive the tel evi |on channpel via -
e el Rerms b Sen 28 the TeistFfian ehgouss dhe dhyfiast S e §or

MAC | D OOr%Qf%n?ﬂ rﬂhéthwmtéww %a@afdmtt ar@écfée%émé' 4k é)ﬂ'qg\?él dﬁg% the

MAC | D i den ies only one. chann | at e
decoded bsubslcrlbemmthdmamrsh chpnneoorditions.i Ghe, baselsidiioretiien sdramblasabl i ng

h t at b t dul at decod
Re" e i BbaR ol oA B ER HAR ol SnRA e ot
sel ecti ngpy B sabéarm@r@farm fhdrhits /st 10 sHeE1EEMAERAT e dNanfibBipetitfed a

scheduling elenent in a base station determ nes the channel quality

f eedback PyihechAds dD. f Absian 28Bsthel basesstation transmitscusing 54@3 mqs:@:latme D

schedul i n
erement. ForEnid S, B SRUBG YRR, ANy dReYauERBl L 1B BhBSE DRl i .
I n one enbtwrdiittanatio remeuhemc&:asf atél@aoeéptableeqdaimmm (m‘\ lajdiibnahe
forward |ink conmon p nal] serves as c annel ualwg% f eedback

i ndi cat or@fingmest Ecbt@emhoﬂgng@fcﬁéam%ﬁg: el saranebling erdesthal IHBOMMAN i ne
ng; ggﬁpmfazl:d;@sﬁﬂﬁesrg? bk 'coﬁ'ﬁ‘@én 9 aBsel&AHIBED d?’%'b%ﬁn@é(rsawl%d’ﬁ%@bahﬂ“c | D.
for extra services.
[1030] - In one:alternative ‘embodiment, rathef than using the C/l as the
“* channel quality feedback indicator, the scheduling element'defermines when the
+worst location subscriber has good channel conditions by transmitting test data
-*packets to the worst location subscriber until acknowledgement: signals arrive
from the worst location subscriber. Once acknowledgement signals indicating

the successful demodulation and decoding of the test data packet arrives, the

scheduling element can commence the multi-cast.

[1031] In another alternative embodiment, the scheduling element transmits
test data packets to all subscribers and waits for acknowledgement signals from
a predetermined percentage of the subscribers. The percentage could be
anywhere from a simple majority of the subscribers to 100% of the subscribers.
The actual percentage value can be chosen by the serving system. Ina system
wherein acknowledgement signals are scheduled to arrive ‘at predetermined
times, this embodiment can be adjustéd so that the multi-cast occurs when at
least one designated subscriber has fransmitted an acknowledgment signal.
The at least one designhated subscriber can be chosen so as to maximize the
probablé receipt of the multi-cast by the majority of the subscribers.



det er m ni ng when the subscriber in the worst |ocation has good channel
conditions or the transnission delay of the data becomes too |arge. For
VO 03/ 055Y823F 1LY 2006 10 exanpl e, the channel cond8JURY 2606d be
unfavorable for a subscriber who is traveling at extrenmely high speeds
near the base station. The high speed, could cause.random hut
short-lived, deep fades. Such short-I i ed, deep fades would be an

unf avor abl e channel condition that woul d decrease the data throu hput of-

t he syst diP32k tt@boghbbe pRiedbtheb itds anlikaly Ercoadasariber irua gooddeta @ata in

' The cupder A sty rSLE B8 e o dh BLBR BPIRE RARREL 1 a4k Chen
scr anbl esstatidredess mdewva iart asknéldkagmenn eRess &iorn \Whik Nsubssaba i isng
code that is known subscribers, and transmts it at the sel ected

_tinme on tAerechiehAkle tbabtfnerbw stayom st Krerqversenlinis agignaydedgmaet giaral

Pt L oo TaRRRTRAT SR LR TMER oPthe RERBIT A0SR Y e Yibsdiat. =!' o
br oadcastHerceq it :em@ptmtploﬁaﬂtjtd c@aycérrt:\aeé onAitkadeddgpmat sigrizid frogneet to
t he enbodi nent, is the use of a scranbling code that is conmon “for all

subscr i beiubscrersaforedishanselecratheitban sgbscg@@s%wtbé’av,orﬁhle ¢haraelsai d

f t

ot gt nd B3 cF RS 1 Aovichebt for Seltiitg hd BeERACRBR e e,
el enent csesertoi Mesibsbebershe At whes 13000 @ascheduling selemaet mnabgsmdte&Mnnel

SObber i batetemmineS dBR oAy aiely Branabl AREReES fats i HPSPE® Ib8at i on
subscri bafytiae sapkeew @anmﬁybnsmneﬁaﬁméﬂqi@g fdbdbiabR 1ﬁ&i%§ﬁ>?§fﬂ‘eb

denodul at1on and decodi ng of the test data pac arrives,
schedul i raghetiulingelemant detensrives thetimel sans&uﬁy of Hatesand the Hamme:szon

alternatij S tra dat a
Lot G R, AL SRS Sl A MR SR 2 B BR
pr edet er ffoRRsk that AANAIRGEHY stbktribePasthithe WorstIdiarPRl 66Mdiaaes ROtcevdre
anywhere froma sinple majority of the subscribers to 100%of the
subscri bdhg original data. At step 320, the base station transmits the multi-cast in the
' transmission format selected by the scheduling element, wherein the multi-cast
“is transmitted using a single MAC_[D. [t should be noted that the other
ssubscribers would not have difficulties decoding the multi-cast using the
yselected transmission format since afl other subscribers had better .channel
conditions. As an altermative to using the single MAC_ID, the multi-cast is

scrambled by a scrambling code known only to the subscribers. -

[1034] In addition to the steps described above, the scheduling element
could also send re-transmissions in the format designated by the subscriber
with the worst channel conditions. Re-transmissions are redundant
fransmissions of the information, which have already been transmitied.
Through the process of “soft-combining” at the receiver, symbols that have been
corrupted during the transmission of one packet can be combined with symbols
that have been corrupted during the transmission of another packet. Hence, the
"good;’ symbol bits from the separate transmissions can be used together to
recover the original data information. : _
[1035] As mentioned beforg, it is possible to have multiple special MAC_IDs
for sach possible muiti-cast gservice. it is envisioned that the embodiments
described above can allow; a service provider to offer muitiple multi-cast



The actual percentage val ue can be chosen by the serving system In a
system wherein acknow edgenent signals are scheduled to arrive at
predetermined tinmes, this enbodi nent can be adjusted so that the

mul ti - casww@egasssizWwhen at | east one desi gnat ed subscr ill8elULAS 2006
transmtted an acknow edgnment signal. The at |east one designated
subscri ber can be chosen so as to naxi mze the probable receipt of the
multi-cast by the majority of the subd@ribers. WO 03/055142 18 JULY 2006
1.1 [1032] It should be noted that it is unlikely for a subscriber in a

- good | ocagemites! SudtPhs Tiewes wWddthéy spoas] Heck kiotds tetdlatihbat k&dificg t he
multi-cast. If a base station does not receive an acknow edgnent si gnal

~ from t hi sckamst resirces thatsoultbbe qiheywian usedfor vaiee afic anddedisataskt t he

reverse I{ja%tgéf{f@owl edgnent signal rather than an unsuccessful receipt
of the fo r I'nk signal by the subscriber. Hence, it is nore

i mpor t ant [4036F 0nTRBkE ff Skiltlin &tk AFWASIE TRHbrsta s Bl infoRfiatidteand dkpeld ber s
wi t h poor channels rather than subscribers with favorabl e channel s.

[ 1033] FIWay3bpsrepresasietising oany aifedt varipty nef diffarent dechaelagiesnandof a

multi- ¢ S i . S Ie ni: ln.a base
station a%ttacpéﬁ% n'e:lp héx%ﬁé%hg% E%{u'é?ﬁé%?'&ag%gﬁﬁﬁ?d|'§@{'ﬁ%§&$r%‘ﬂ¢%’ _
subscri bebits,t symbolsy| and cetsips sthati gy Bas esfergradt tirotfhoute lthe Ughdvey
feedback indicators, the .scheduling elenent determnes the tine -
sensi ti vi H9SQPIRAIRARRE TeREsarded byiligaes, ¢yrEenias slestromagnglic Vavas. st ep

310, the i I Bl | S5k ; t id |

ai 1 ow t he SORGHe | oI OF BANCRS, R5iEaf kit BF StoPe, < pF rooniihattir |
origi nal treof: At step 320, the base station transmits the multi-cast i’
the t 1.SSi f | ected, by th hedul,i I t,.wh in the
mul - casETOaTd ¢ RS o SR JEoHG. Lrbeh GRETARES) Biat oS AT DUSTRRE « hat
the ot her‘logﬂm(rddka,ehmw&,cbmits,haﬁ@dbc_frfthﬁlgéﬁeb@saéé%ﬁaéd rhlgldo@?ﬁ%t;on

mul ti-cast "using the selected transmssion format since a -
subscri bewdhhtg pathodimenisndisclosednbiéreiromeay &e implemeantedt awv elealranis ng

known onl [irrheetiBier dpkiare drgsipiai i it B oBREY BispdCBES, e
above, t hirteehenydabildy edfehadivare and software, various iflustrative 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 each particular application, but such
implementation decisions should not be interpreted as causing a depariure from

the scope of the present invention.

[1038] The various illustrative logical blocks, modules, and circuits described
- in connection with the embodiments disclosed herein may be implemented or
performed with a general purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a field programmable gate array
(FPGA) or other programmable logic device, discrete gate or transistor logic,
discrete hardware cbmponent?, or any combination thereof designed to perform
the functions described here?in. A general purpose processor may be a
- microprocessor, but in the alt_:e;rnative, the processor may be any conventional
processor, controlier; microcoptroiler, or state machine. A processor may also
be implemented as a combinétion‘ of computing devices, e.g., a combination of
a DSP and a microprocessg;)r, a plurality of micropro;:essors, one or more



could al so send re-transm ssions in the fornat‘designated by the
subscriber wth the worst channel conditions. Re-transnissions are
redundantwotgzagsgr ssi ons of the information, which hav !ﬁi en
transmtted. Through the process of "soft-conbining” gﬁﬁ equggﬁver,
synbol s that have been corrupted during the transm ssion of one packet
can be conbined with synbols that hat® been corrupted during the
transnission of another packet. Hence, the "good" synbol bits fromthe
separ at e rhicRsHraESRIoPNSirC adbrgndiond WwigpehheIsp ocofC @¥eanyhotpsd Huepl data
information. [1035] As nentioned before, it is possible to have nultiple
. speci al Megfigi@tionor each possible nulti-cast service. It is envisioned

t hat the i t e i.b bove ¢ al,l ow,a service provi, to

of fer wl[?m gﬁﬁ?_%E@%SSF%@%ngﬁlaj@rﬁgm\]?'J_E%PFWG"" 995'"?8&% %@?thguch as

- news, VearhissdimeBey disciduetiC heitPtRay R ‘émbdﬁiéd"%cﬂ?%'ﬁéf@h@@e, phannel
resources that could be otherw se used for voice tratfic and dedi cated

dat a t r afSPitwar¢ toBB)le exeeiedbysRinrocessorhe iara cambingtionoeibedwe. t hAt

I nformat i | I . he r ted i f ety of
differ entsgﬁg%i[a%Jﬁ%%ﬂgsrﬁg%ggglpgc'ﬂng%giﬁé}ﬁgw f?&ﬁ%i“%%dgi 5@\?{ %? 'l ons,
commands, ERPROM oy, ESRRGMS menktrl sredistein) hard ik, @hiddSovabid disky abe
referenced_t hroughout the above description may be represented by

vol t ages,ClR @i 08 ang péerfofm g sioragasmedium kpqyrein herark| 45 axenpuawi cl es,

optical fj ti.C r i i e e 0 Those
of skill é\;ﬁ&gg &{?Pﬁ'ﬁér'gaéﬁ)%‘ﬁ)é%c?z}?:ﬁtéhéwﬁggtgﬁp%u‘i‘gi P%P?%’?F\E}é ogi cal
bl"'ogks, rmidaneton ciromyidred wvarted difgonatidrimts] dbe Sesage beddium.colmethiei on
wth the ?n‘oodi ments dj scl osed herein may be ig})lge nted as el ectronic

har dwar e, 3ESYeertheoBlOfRIR  MBHIUEY FRY ab¢ olitegsal dat the REOGessgF y The
by . ; T h )
I Tustraygobidsdr dritf ffef Qﬁﬁ%ﬁ?ﬁ%@i&% ﬁﬁa\ygize;rs‘ia@'iﬁ 2 AsHe! t‘f‘@% Q\SI\@Hag/Uzeen

il lustratlve conponents, circurts, and steps hav
descr i bedesidevia garsardetminah Ineihesakidrnatine, r thbupmicessad ang .thehstorage such
functi onal |él¥] IS 1 n’gl.grrentfd aF . . - ' :
~meditm may reside as discrete components in a user terminal.
. 1040} = The previous description of the disclosed embodiments is provided to
enable any person skilled in the art to make or use the present invention.
Various modifications to these embodiments will be readily apparent to those
wskilled in the art, and the generic principles defined herein may be applied to
=-other embodiments without departing from the spirit or scope of the invention.

Thus, the present invention is not intended io be limited to the embodiments

shown herein but is fo be accorded the widest scope consistent with the .
principles and novel features disclosed herein.

WHAT IS CLAIMED IS:



har dwar e or software depends upon the particular application and design
constraints i nposed on the overall system Skilled artisans may i npl enent
the described functionality in varying ways for each #®JUILYI2006
application, but such inplenentation decisions should not be interpreted
as causing a departure from the scogg of the present invention. [1038]
The various illustrative |ogical blocks, nodules, and circuits descri bed
in connection with the enbodi nents di scl osed herein may be inplenmented or
performed with a general purpose processor, a digital signal processor
(DSP), an application specific intggkﬂﬂﬁg circuit (ASIC), a field
programmabl e gate array (FPGA) or rogrammabl e | ogi ¢ devi ce,

di screte gate or transistor logic, discrete hardware conponents, or any
combi nat i on t,mﬁra%@farém@f&”ﬁﬂjlﬂ-@aQ%Jr@%széﬁ@tﬁdﬂﬁﬁ'ﬁrﬁﬁ% Q‘r’a"h?lbl Pfa%uﬂ?erse' n.
A general purpose processor may be a m croprocessor, In

al t er nat FBPIIIRG processor may be any conventi onal processor,
controller, mcrocoptroller, or state nachine. A processor may also be
inplenented a onblnatlon f conputing devices, e.g., a conbination of
a DSP and a ﬁ?@ﬁ%ﬁ@géﬁggﬁ?t Q&plurality of m croprocessors, one or nore
WO 03/055142 18 JULY 2006 13 m croprocessors in conjunction with a DSP
core, or any Pphsessingelement ﬂo@@&ééutmg a Eé{QSi‘%stmﬁioﬁé eRstedin ﬂwéﬁ%ﬁ%

al gorithm described in connection wt nbodi nents di scl osed herein
may be eﬁbﬂumédhaﬁﬁb@&m%UWﬂDHQW@Mare in a softmare nodul e executed by a
processor, in a conbination of the two. A software nodul e may reside

og atereh or y <Al 75 TG R & IPCR o subReB R Eia SR By ) o

storage a@cgbsgm\glgmmm tastisbevied:t . An exenplary storage nediumis coupl ed
to the processor such the processor can read information from and wite
information to, the storage medium In the alternative, the stora

medi um may beusing shamnel cwialiydniormation for atterst Onep?%éﬁb%frtoafﬂﬁletnﬁiéegh%r age

medi um MRYidPSHAE nhhi-8st i fice I he/UrbGp TR¥ubscribers; and

transmitting the identifier and the multi-cast service on at least one channel,
wherein the multi-cast service is transmitted to each of the subscribers in

accordance with the timing determined by the channel quality information.

2. The apparatus of Claim 1, wherein transmitting the identifier and the multi-
cast service on at least one channel .Lcomprises:

transmitting the identifier on a first channel; and
transmitting the muiti-cast on a second channel.

3. The apparatus of Claim 2, wherein the processing element is further for

executing instructions for:

scrambling the multi-cast service before transmitting the multi-cast service on
the second channel, wherein the scrambling is performed by using a code known

only to the group of subscribers.



,reside in a user termnal. In the alternative, the processor and the
storage nediumnmay reside as discrete conponents in a user termnal.

[ 1040] The previous description of the disclosed enmbodl$dhilkYi 2006 ovi ded
to enable any person skilled in the art to make or use the present
invention. Various nodifications to1shese enbodi nents will be readily
apparent to those skilled in the art, and the generic principles defined
herei n nfly bePBFRRRERUS Hf claigy hewhaiayb Havidentiion sha Medivpafesass Gomralt he
spirit owggggg_of the invention. Thus, the present invention is not
intended to be limted to the enbodi nents shown herein but is to be
accorded the w dest scope consistent with the principles and novel

f eat ur es 5di scAosqpansueifor MAtATastSradistib&bnd ShatlBinitizé 2the! TdsdurddsV/s
1. An apparatus for multi-cast transm ssions that mnimze channel
resour ce§°MPEABri sing: a menory el enent; and a processing el ement for
executing a set of instructions stored in the nenory elenent, the set of
instructions feiem8g8edkhi@nan identifier for a group of subscribers,
wherein the identifier is for accessing a nulti-cast service; using
channel quality information for at |east one subscriber to determne the
timng of theamubtassigselement farexeoutingea gebofinstiuctions ctoredrs theamémory
transm’tti n th% idﬁn];j fiert. and the nulti-cast service on at |east one
channel , e%ﬁ'fﬂeép’eti fi SEhE" MBI FULRdP service is transnitted to each of the
subscribers in accordance with the timng determ ned by the channel

quality inf Orﬁ@ﬁérﬁﬂﬂ%an id1RifRP R AR pQf sthatiBets, WhEEH !?\etiﬂéﬁ‘cﬁ’?éir}ié fohg

the identifier and the nulti- cast service on at |east one channe
conpr i segccassigsHimuti-agstiseevicelentifier on a first channel; and
transmtting the nulti-cast on a second channel .

choosing channel quality information by selecting the channel quality
information associated with the subscribers identified by the identifier and having the
worst channel conditions;

determining the timing of the multi-cast service that a flows the subscribers
with the worst channel conditions io receive the multicast service with optimal
channel quality, wherein the timing is determined based on the channel quality
information associated with the subscribers with the worst channel conditions; and

transmitting the identifier and the muiti-cast service on at least one channel,
wherein the multi-cast service is transmitted to each of the subscribers in
accordance with the timing determined by the channel quality information.

6. The apparatus of Claim 5, wherein the channel quality information is a
measurement of the channel interference of the forward link common pilot signal.

7. The apparatus of Claim 5, wherein the channel quality information is derived
from the transmission power levels of a base station.

8. The apparatus of Clalm 5, wherein the channel quality information is a
plurality of acknowledgment signals.



3. The apparatus of Claim2, wherein the processing elenent is further
for executing instructions for: scranbling the nmulti-cast service before
transmitting the nulti-cast service on the second chiBrHILY\2@0&i n t he
scranbling is performed by using a code known only to the group of
subscribers. 18 JULY 2006 15 4. An'ﬁpparatus of claim1, wherein the

identifier is a Medium Access Control Cé' ID. 5. An apparatus for
mul ti-cédst trBRsIPERRLTHAI & wheela ﬁaﬁlﬁmthe&@nﬂ@b@uahtsﬁmﬁn@lmg a

menory %f%@mbscﬁﬂgrs%!mﬂfé §|'sf‘9h£{rf3e”86‘ﬁd|{|&{s ﬁﬁﬁﬁh%é g a set of

instructions stored in menory el enent, instructions for:
generating an identifier for a group of subscrlbers, mhereln t he
identifier israhemittiogaedwilily o teatldata packdetsierthe grour bbegisegbetsannel
quality information by selecting the channel quality information

associated with the subscr gﬁers dentl fied by the i dent| fier and having
the worst cHEHNG febrdi Py aet@kﬁ?wter#gmeﬁé $ionflsg fiom tthe @PyR - fast

ser vi ce subatind I RobRe: BLRBGHIARYSS 1 did RRERESihachannel condi ti ons

to receive t ticast service wt channel quality, wherein
the timng is det erm ned based on the channel quality information
associ at ed V\,itrahsmiténg;lﬂmesmmﬂi)east servicetihtheplusalit lodmckhowleddimenbeignasnd

t tt the identi he nul ti-cast t | east
channel NAIGRIED & RSP T2 RGeS BTG PRy % ALIG 4/GHD £6 SLRHCRIS. ne

subscribers in accordance with the tini ng determ ned by the channel

qual i ty qignf oryxah hoan . of TOSiInABP HrRAIA tﬁ§ rﬂm ann\gpsa%hﬂ g:B@sstenﬂ@'the

quality information I's a neaSurement o Interference o
f or war d (MAK_tddrmmon pilot signal. 7. The apparat us of Claim5, wherein
t he channel quality information is derived fromthe transm ssion power
| evel s qf, a hase station. . -

11. n apparatus Yor multi-cast transmissions that minimizes channel resources,

comprising:
a memory element; and

a processing element for executing a set of instructions stored in the memory

element, the set of instructions for:

generating an identifier for a group of subscribers, wherein the identifier is for
accessing a multi-cast service;

choosing the channel quality information of the subscriber identified by the

identifier and having the worst channel conditions;

determining the timing of the muiti-cast service that allows the subscriber with
the worst channel condition to receive the multi-cast service with optimal channel
quality, wherein the timing is determined based on the channel quality information

associated with the subscriber with the worst channel condition; and

transmitting the identifier and the multi-cast service on at least one channel,
wherein the multi-cast service is transmitted to each of the subscriber in accordance

with the timing determined by the channe! quality information.



8. The apparatus of Claim5, wherein the channel quality information is a
plurality of acknow edgnent signals. 18 JULY 2006 16 9. The apparatus of
C aim5, wherein choosing the channel quality informatl8JdUbY 2006
subscribers with the worst channel conditions conprises: transmtting a
plurality of test data packets to themgroup of subscribers; waiting for a
plurality of acknow edgnent signals fromthe group of subscribers in
response 2o t fhbe panneaatiUﬁyofoﬁlatr@sﬁ,dah%retfam@pganmidqmalanémfmmw@ ishan

1 osponde TRRRLESA Ao i teeBlp SR R hart fPBlBehr T by s

10. An apparatus of claimb5, wherein the identifier is a Medium Access

Control 18MACAn! dppatdtus At chipat Btudserbpr theubiémtiflersd at Maaisii ABLERSCHhR!
m nim zes ch:imnel resources, conprising: a nenory elenent; and a

pr ocessi H&Aglg'l%nt for executing a set of instructions stored in the
menory elenent, the set of instructions for: generating an identifier

for a grqyp o i 1 i i e . i a
il - cagt serl T apE e mUMPEAR hrishfcdiiinat ihimides ShanfiTFSR e
subscri beomipdeingi fi ed by the identifier and having the worst channel
conditions; determning the timng of the nulti-cast service that allows
t he subscriber with the worst channel condition to receive the

mul ti-cast sePVIRBOW §I8MEPEiaMI channel quality, wherein the timing is
determ ned based on the channel quality information associated with the

subscri ber wi Bﬂ%i iQn; Lt
identifier an%tbtr?l‘g&r?m ?IEE:'%@? Trgs}gérx\(}:‘lﬁcé %\]sgpoi @gggétgoﬁ'\%%%tﬁdﬁﬁr}é H%nn%?rgi n
t he mul t ieleraexit, herset obinstruttianssfortt ed to each of the subscriber in
accordance wth the timng determ ned by the channel quality
information. 18 JULY 2006 " . . ,
generating an identifier for a group of subscribers to a multi-cast service,

wherein the identifier is for accessing the multi-cast service;

choosing channel quality information by selecting the channel quality
information associated with the subscribers identified by the identifier and having the
worst channel conditions; and

determining the transmission format of the multi-cast service that allows the
subscribers with the worst channel conditions to receive the multicast service with
optimal channel quality, wherein the timing is determined based on the channel
quality information associated with the subscribers with the worst channel

conditions; and

transmitting the identifier and the multi-cast service on at least one channel,
wherein the multi-cast service is transmitted to each of the subscribers in
accordance with the transmission format determined by the channel q'uality

information.

15.  The apparatus of claim 14, wherein the channel quality information is a

measurement of channe! interference of the forward link common pilot signal.



17 12. The apparatus of claim1l, wherein the channel quality information
is an acknow edgenent signal fromthe subscriber with the worst channel
condition. 13. An apparatus of claim 11, wherein the iBIUIfY&00Ms a

Medi um Access Control (MAC) ID. 14, An apparatus for nulti-cast

transm ssions that m nimzes channel 18esources, conprising: a nenory

el enent;  and roces?i n%rﬁ%lqen?nt for executing a set_ of instructions
stored it he Hefpdrats i 14.neherein Be shegpelryalibninferpatiogdn detivethy an

i denti fi@émftRinsmisHio PoRbr RYBBGTIaDRIsR dtftigh. nul ti - cast service, wherein
the identifier is for accessing the nulti-cast service; choosing channel

quality information by selecting the channel quality information
associ at €d wi the tappasibs afi tgeins i4dembérkinetheyhtheeli deality finfarmation Hava ng

the worst g{a el conditions:.and determ ning the transm ssion format of
t he nul t[?l_ugai %Mﬁwﬂeo{gﬁme”iﬂ "the subscribers wth the worst
channel conditions to receive the nulticast service with optiml channel

qual i ty, 1ghermidapharatisTdM@aind 19 HREMIMHoAASE thePBnahiRl uafahforsadd ty
informati on associ ated with the subscribers wth the worst channel

condi t i offdhe gHBseeRswith dheyorstehanegitqondidionagamprisesiul ti - cast service on
at | east one channel, wherein the nulti-cast service is transmtted to

dot or i ned by IRERG TebRYHEFT S AERalar 1 dBBHsBh e ot
claim 14, wherein the channel quality information is a neasurenent of

channel i nt erjgitiegcorok bh&alft?rwﬁraékhb\nlé\s\iﬁéméﬁﬂ Q'%rhﬂs fofNahe én%_ug»UleY
2006 18 16. The apparatus of claim 14, erein the channel quality

i nf or mat $WASCriBergdn rearpnsetethe Plarlity akteshddanacketsianrd of a base station.

transmitting the multi-cast service if the plurality of acknowledgement signals

indicates a response from a predetermined percentage of the group of subscribers.

19.  An apparatus of claim 14, where in the muiti-cast service is transmitted to
each of the subscribers in accordance with a transmission format that is optimal for

the subscriber with the worst channel conditions.

20.  An apparatus of claim 14, wherein the transmission format includes at least
two transmission parameters selected from the group comprising data rate, number
of slots, bits per packet, code rate, modulation, symbol repetition and transmission
duration.

21.  An apparatus of claim 20, wherein at least two of the transmission parameters
of the transmission format are adjusted based on the channel quality information

22.  An apparatus of claim 14, wherein the identifier is a Medium Access Control
(MAC)_ID

23. A method for broadcasting to a group of subscribers in a celiular

communication network, comprising:



17. The apparatus of claim 14, wherein the channel quality information is
a plurality of acknow edgenent signals. 18. The apparatus of claim 17,
wherei n choosing the channel quality information of the subscribers with
t he worst channel conditions conprises: transmtting al®WlaYizgoeof test
data packets to the group of subscribers; waiting for a plurality of
acknow edgenent signals fromthe groyg of subscri bers in response to the
plurality of test data packets; and transmtting the nulti-cast service
i f the plural generafingrak ndedtéidygrengrosip grialubscribeds caheasinatheddeatifice i foom a
predetern ned. percent age of .the group of subscribers. 19. An apparatus
of clai mai% W%e%‘?ﬁthgﬁéeﬁﬂ% -cast service is transmtted to each of
t he subscribers in accordance with a transm ssion format that is optinal

for the SUbSGéih@%haM\hélft]LIa'ﬂﬁ/ WRiriatieh doa! leﬁﬁf‘tSHet étﬂﬁ%nbé’pto AEtefRIPAItAL US

of claim 14, wherein the transm ssion format includes at |east two
transmi s§Még @‘dhamlbﬁgsts@rw@eéatffer@mupwésgb@mbec:omdl sing data rate,
nunber of slots, bits per packet, code rate, nodulation, synbol

et o0 Pl R, By B8 ot LaBRR B 4 Bl AR o

format apkepsin Usleednlfsedt aerlibe Bhammemittidnltbt watinf 6F BEI SibsthibeAN in
apparatus of claim 14, wherein the identifier is a Mdium Access Control

(MAC) | Brecordance vith tistiming IieEeinas Oy i coanne)Aually sfoBALdY i bers in a
cellular comunication network, conprising: 18 JULY 2006 19 generating

an | dentbh o1 k9o ALOYP ol HESFHOLDR e IRHEL Y BGed BTARSTCh L O

accessing a nu cast service; 'using ormat1 on
| east on@VAGhdEx i ber to determ ne the tlnlng of the mul ti-cast service
to the group of subscribers and transmtting the identifier and the
mul ti-cast service on at | east one channel wherein the nulti-cast

service P2 trAmeeied der qfficienionulbircash braagdsasingy spRIpFiging:

generating an identifier for a group of subscribers, wherein the identifier is for

accessing a multi-cast service;

identifying the subscriber with the worst channel quality by analyzing a
plurality of channel quality feedback indicators from a group of subscribers;

selecting a timing and a transmission format of the multi-cast service so that
the multi-cast service will be received by the subscriber with the worst channe!
conditions; and

~ transmitting the identifier of a first signaling channel and the multi-cast service
on a second channe! to each of the subscribers in accordance with the timing and
the transmission format as determined by the subscriber with the worst channel
quality.

26.  An apparatus of claim 25, wherein the multi-cast service is transmitted to
each of the subscribes in accordance with a transmission format that is optimal for
the subscriber with the worst cha:mnel conditions.

27.  An apparatus of claim 26, Whérein the transmission format includes at least
two transmission parameters s%lecte:d from the group comprising data rate, number

!



accordance with the timng determ ned by the channel quality information.
24. An apparatus of claim 23, wherein the identifier is a Medium Access
Control (MAC) ID. 25. A nethod for efficient nulti-cad8 JUISEQOt i ng,
conprising: generating an identifier for a group of subscribers, wherein
the identifier is for accessing a npbti-cast service; identifying the
subscriber with the worst channel quality by analyzing a plurality of
channel efuslpist Pits Petipacketi aade sdter eodutativa. gyohp! EPeiips enfl Beansmission
selectiq@“gﬁéﬁning and a transmi ssion format of the nulti-cast service so
that the nmulti-cast service will be received by the subscriber with the
wor st channel conditions; and transmtting the identifier of a first

si gnal i ngg.chakmappaatlst dfeciaim 27, veRgtinsaiyast evo ontike s@eoNidsioh parehetess each
of the supscribers in accordance with th tining an t he .transm ssi on
format a%f laR{I@PAMRSIPLIP ARG A TP OASOH £R thae auglipyipfermatipial i ty .
26. An apparatus of claim 25, wherein the nulti-cast service is
transmtigd t ; SGId . 0. - j:  SS1 0N
format thg i/ SRARLY of Ot 26° Sl eRAR 0 IRTRRRARE Sathirh AeckeeTimie?
condi ti ofMACRTD. An apparatus of claim 26, wherein the transm ssion format
includes at least two transm ssion paraneters s~lected fromthe group
conprising data rate, nunber 18 JULY 2006 20 of slots, bits per packet,
code rate, nodul ation, synbol repetition and transm ssion duration. 28.
An apparatus of claim 27, wherein at |least two of the transm ssion
paraneters of the transm ssion format are adjusted based on the channel
quality information. 29. An apparatus of claim25, wherein the identifier
is a Medium Access Control (MAC) _ID.



