APPARATUS AND METHODS FOR TRANSMITTING MULTICAST BROADCAST SERVICE IN
WIRELESS COMMUNICATION SYSTEMS TECHNICAL FIELD [0001] The present disclosure
relates generally to the field of wireless communications and more particularly to methods and related
systems for multicast broadcast service (MBS) with reduced channel overhead and efficient coding
gains. BACKGROUND [0002] Wireless access networks can be used for transmitting content, as
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In MBS, a service flow of content is transferred between one base station (single-BS access) or
multiple base stations (multi-BS access) and associated mobile stations (MSs) in a multicast
communicatioppopieag cpppmyhication is a method for transmitting content directed to a specific
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transmitted between the BSs and MSs. An amount of overhead information transferred between the

BSs and MSs can be substantial in relation to data transferred in the service flows.
BACKGROUND

[0002] Wireless access networks can be used for transmitting content, as
provided by television broadcasts and the Internet. A standard for such distributions
has been published. See IEEE Standard for Local and Metropolitan Area Networks -
Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems,
IEEE New York, NY, February, 2006.

[0003] In MBS, a service flow of content is transferred between one base station
(single-BS access) or multiple base stations (multi-BS access) and associated mobile
stations (MSs) in a multicast communication. A multicast communication is a
method for transmitting content directed to a specific group of users or MSs for
receiving that content or services. Further, a MS may operate using multi-BS access
with multiple base stations (BSs) over a network in a multicast communication.

[0004] Content transferred in a MBS between one or more BSs and MSs
comprises signaling information and data transferred along a carrier. The signaling
information is overhead in relation to the data transmitted by the base station(s) and
received by the mobile station or subscriber station (SS). Other overhead such as
MBS MAP resource allocation information is provided in downlink (DL) MAP
content transmitted between the BSs and MSs. An amount of overhead information
transferred between the BSs and MSs can be substantial in relation to data

transferred in the service flows.



SUMMARY OF THE INVENTION [0005] To achieve one of the above intentions, the present
invention provides a method of providing multicast broadcast service (MBS) in a wireless access
network, comprising: creating a MBS zone of a plurality of base stations and mobile stations;
generating MBS control channel information, the MBS control channel (MCCH) information comprising
physical layer transmission parameters for each of a plurality of MBS data bursts; jointly coding the

MBS control cREIVINIARYNELD T dEIANSTNTR MRS transmission period; and transmitting the MBS
control channel information and the MBS data in the MBS transmission period, wherein the MBS
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[0006] The present invention further provides a system, comprising: a core
service network; and an access service network to receive multicast data from the
core service network, the access service network comprising: a multicast broadcast
service controller (MBSC) to create a multicast broadcast service (MBS) zone
comprising a plurality of base stations and mobile stations; and a MBS agent
(MBSA) within each of the base stations to transmit MBS control channel
information and MBS data in a MBS transmission period, wherein the MBS control
channel information is transmitted at the beginning of the MBS transmission period.
A machine accessible medium that provides instructions is also provided, which
when accessed, cause an access service network to perform operations comprising:
creating a MBS zone comprising a plurality of base stations and mobile stations;
generating MBS control channel information, the MBS control channel (MCCH)
information comprising physical layer transmission parameters for each of a
plurality of MBS data bursts; jointly coding the MBS control channel information;
establishing a MBS transmission period; and transmitting MBS control channel
information and MBS data in the MBS transmission period, wherein the MBS

control channel information is transmitted at the beginning of the MBS



[0007] The subject matter regarded as the invention is particularly pointed out and distinctly claimed in
the concluding portion of the specification. The invention however, both as to organization and method
of operation, together with objects features and advantages thereof, may best be understood by
reference to the following detailed description when read with the accompanying drawings in which
[0008] Figure 1 is a broadband wireless access network in accordance with some embodiments of the
invention; tra§1d93 Stmuiseriésda block diagram of an embodiment of a jointly coded MBS transmission
period; [0010] Figure 3 is a block diagram of an embodiment of a frame structure for a mixed carrier
comprising MBS and unicast traffic, [0011] Figure 4 is a block diagram of an embodiment of a frame
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and distinctly claimed in the concluding portion of the specification. The invention
however, both as to organization and method of operation, together with objects
features and advantages thereof, may best be understood by reference to the
following detailed description when read with the accompanying drawings in which

[0008] Figure 1 is a broadband wireless access network in accordance with some
embodiments of the invention;

[0009] Figure 2 is a block diagram of an embodiment of a jointly coded MBS
transmission period;

[0010] Figure 3 is a block diagram of an embodiment of a frame structure for a
mixed carrier comprising MBS and unicast traffic;

[0011] Figure 4 is a block diagram of an embodiment of a frame structure for a
dedicated carrier;

[0012] Figure 5 is a block diagram of another embodiment of a frame structure
for a dedicated carrier;

[0013] Figure 6 is a block diagram of an embodiment of a MBS transmission
period with physical layer parameters inserted in data;

[0014] Figure 7 is a block diagram of an embodiment of a pilot pattern for
mult-base station access with normal cell range;

[0015] Figure 8 is a block diagram of an embodiment of a pilot pattern for
multi-base station access with large cell range; and

[0016] Figure 9 is a flowchart that describes an embodiment of a method for
transmitting multicast broadcast service in a wireless access network.

[0017] It will be appreciated that for simplicity and clarity of illustration,
elements illustrated in the figures have not necessarily been drawn to scale. For

example, the dimensions of some of the elements may be exaggerated relative to
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[0014] Figure 7 is a block diagram of an embodiment of a pilot pattern for mult-base station access
with normal cell range; [0015] Figure 8 is a block diagram of an embodiment of a pilot pattern for
multi-base station access with large cell range; and [0016] Figure 9 is a flowchart that describes an
embodiment of a method for transmitting multicast broadcast service in a wireless access network.
[0017] It will be appreciated that for simplicity and clarity of illustration, elements illustrated in the

figures hayeheet eéeersaly fagerctiteity) tdsedher Fowtaeplaribrldieenaippeopiiaele eéfbeence
elements may be exaggerated relative to other elements for clarity. Further, where considered
appropriaféyieeEadn cBAIMBRIB Hepepth rspeagdthmonguresfigordsdicpdicaRItspessbnginglor

analogous elﬁments. ETAILED DESCRIPTION
analogous elements.

DETAILED DESCRIPTION

[0018] In the following detailed description, numerous specific details for
providing wireless multicast broadcast service are set forth to provide a thorough
understanding of the invention. Howeverl it will be understood by those skilled in
the art that the present invention may be practiced without these specific details. In
other instances, well-known methods, procedures, components and circuits have not
been described in detail so as not to obscure the present invention.

[0019] Tt would be an advance in the art to provide methods for reducing
overhead transmitted over a carrier and for providing methods to increase the coding
efficiency of MBS content. A reduction in channel overhead relating to MBS
content can reduce the amount of power associated with the tasks of transmitting
and receiving of the MBS content. Further, a decrease in overhead associated with
the transmission of MBS content can increase throughput of the desired data, such
as an electronic file or multimedia stream being transferred in a MBS to one or more
access points, subscriber stations and/or mobile stations.

[0020] Now turning to the figures, Figure 1 illustrates a broadband wireless
access network in accordance with some embodiments of the invention. Wireless
access network 100 comprises core service network (CSN) 110 and access service
network (ASN) 120. Among other things, wireless access network 100 may receive
content from one or more content servers 112 and may provide the content to one or
more access points (AP), subscriber stations or mobile stations (MS) 102. ASN 120
may include one or more gateways (GW) 108, illustrated as ASN GW 1 and ASN
GW 2, and a plurality of base stations (BS) 104[Jillustrated as BS 1 through BS7.
CSN110 may include authentication, authorization and accounting (AAA) server

111 which, among other things, may handle requests for access, among other
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[0018] In the following detailed description, numerous specific details for providing wireless multicast
broadcast service are set forth to provide a thorough understanding of the invention. However it will be
understood by those skilled in the art that the present invention may be practiced without these
specific details. In other instances, well-known methods, procedures, components and circuits have
not been described in detail so as not to obscure the present invention. [0019] It would be an
advance ithiipgart to provide methods for reducing overhead transmitted over a carrier and for

providing methods to increase the coding efficiency of MBS content. A reduction in channel overhead
relating to MBY@8hteht @ﬁﬁ@@m@qw&h@m@dﬂm&ma Witk maydsaeduderansmitieastnd

iving of the, MBS . Furth i h iated with th ission of
MBS Con BH LU SERCI s SUBHIE F ME S LA S ot LG E i ML GOE:
stream bejRg§iRAsie BRSalAN BR10i 08N BIQTE ASRESS RAY IRy DSAERENEIBY0DS AR iGN ARG
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identified by multicast tonnection identifiers (CIDs). Multicast broadcast services that may be provided
by wirelesshatersy hetwedy idédabs discebssd docossendetairkeld. art)dz2&}usssalria enthediteerits,
wireless access network 100 may operate as a single-frequency network (SFN). In these
embodimé}ﬁlé),‘ﬁase stations 104 of a common MBS zone 106 may have their downlink and/or uplink
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advantage of diversity gain achieved by receiving signals concurrently from more than one base
station 10dcohabiB b te Hatehidhomayareshitvie athienproeetdignial-andoiseuptimkSNE) faathes
mobile station 102. In these embodiments, multicast brOﬁgcast content may be provided within |
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in this respect. . . ' _ _ .
embodiments, mobile stations 102 may take advantage of diversity gain achieved by

receiving signals concurrently from more than one base station 104 of a MBS zone
106 which may result in an improved signal-to-noise ratio (SNR) at the mobile
station 102. In these embodiments, multicast broadcast content may be provided
within identical MBS regions of downlink subframes allowing mobile stations 102

to receive broadcast content from any one or more of base stations 104
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[0023] Figure 2 is a block diagram of some embodiments of a jointly coded MBS transmission period
201 of a MBS in the wireless access network 100. In this example the MBS transmission period 201 is
a period within which each MBS is transmitted once. In one embodiment, the MBS transmission period
201 is 500 milliseconds (ms) in duration, resulting in a set of twenty-five 20 ms superframes. In
another embodiment (not shown), the MBS transmission period 201 is 20 ms in duration, or one

superframgfas MBSmigne N adurthesembogintssdithentB Dtransmissiod peindia@loviayqesutyn an
integer ranging between 2 and 24 superframes. An advantage to employing a longer MBS
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saving capabilities for the MS 102, . [0024] In ap example where a mjxed carrier jsused for .. .
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superframeqis1ZQ it AR gBgkis divided into four equally sized five ms radio frames. MBS is
transmitted in downlink (DL) subframes, though each subframe may be designated as either DL or
uplink (UL) sufititi¢skiguaee 2mbadblwck, demirsubfednsecentanbaibtmthtgofal fjequdpcyeatieidion
multiplexing (OFDM) symbols, each symbol representing one or several bits of data. For a 10
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(e.g. 10 km cell'radius), anappropriate cyclic prefi ength may be applied to correct for a de
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control CP overhead. For example, in a 10 MHZ bandwidth environment, support of 2,048 point FFT

results in snOEBMeydsdons per dulshtiors. resatotgemexaetodd, tsupmiorifor e 20 enscsnpeFATaessidin 3
OFDM symbols every twq.subframes. [0026] The embadiment of Figure 2 further illustrates MBS
control ch3ff gmeaehy%&mafogﬁ%&iéhqwﬁs Hhe RS %@%ﬁ%ﬁ@éﬂdaﬁl@b@dﬂﬁﬁ] {5
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control information; such as physical layer transmission parameters for each service, using joint coding

As illustrateghithinigiteh2 peegddB3Ebninaychaknd! 210 Hianamdsdy BangialedisaiNedinformation for a
first data burst 215, a second data burst 220, a third data burst 225 and a nth data burst 230 in a MBS
transmissiiPpEHBTS A bAd VBB getacenpimsmgs sidangwm OB tons ansath Peirnd sith ks

data burst d dat N 230 abviates th for MCCH 210 to be d d at h.
uperfrant b A EEREER EAA DB P Lot VB AU T8 SR ARGt AN ne
compriseg, H[ﬁ'ﬁ)ésoféﬂﬂ%fmeﬁ)@. this example. As indicated in this embodiment, the MCCH

indicates resource allocation for each data burst (e.g. Data Burst 1 215, Data Burst 2 220, etc.) in the

MBS transmig$)02 $etiod 20k amiple2whieos theniizd ¢ aeriteri sasedMeStand umisashtffhaM B®e
division multiplexed (TDM) on a subframe basis. In this example, a secondary broadcast channel

(SBCH) 208wsR hid\Ade befgialaviensse Biing tBlarabBy zehesunsiames dBchisosxcunrlRo Gidate
the physical layer parameters of. MGCH 21 0 for the MB$ transmission perind 201. 028] Figure 3 is
2 bk aPHTH o AT o S ML B SR TGRS HASH Do o S ot of
a frame sifgiES. FMIB ixedraaiAT eI PASMSMBRIQTDHYNIGRB fFaffeVith LRFeRRsAllpeated
in a fixed pattern across superframes. In an alternate embodiment (not shown), the MBS subframes
may be altneytde ideagarigddastenthacrbds draiplipdefthhgsubframes. In one embodiment, each
subframe contains six orthogonal frequency-division multiplexing (OFDM)
symbols, each symbol representing one or several bits of data. For a 10 megahertz
(MHz) bandwidth, 1024 point fast Fourier transform (FFT) is used. In another
example, a dedicated carrier is used for transmission of the MBS.
[0025] For service cells with a large radius (e.g. 10 km cell radius), an
appropriate cyclic prefix (CP) length may be applied to correct for a delay spread
within a composite channel. A size of the FFT may be sized according to the CP

length to control CP overhead. For example, in a 10 MHZ bandwidth environment,

support of 2,048 point FFT results in 3 OFDM symbols per subframe. In another
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[0029] As illustrated in Figure 3, a series of superframes including superframe A 301 and a superframe
n 303 are transferred in a mixed carrier. The superframe A 301 comprises a synchronization channel
(S CH) 305 and/or a preamble and the secondary broadcast channel (SBCH) 205 along with MBS
and/or unicast traffic in a frame 1 310. MBS and/or unicast traffic is also transmitted in a frame 2 320,
a frame 3 330, a frame 4 340 and in frames of subsequent superframes in a MBS transmission period

201. In onexamipddimaippdurabéndQb e penatliraifE AdQilts 20 Bs @RDMCH phibelkasesBlvo
through 340 are 5 ms in duration. In this embodiment, the SBCH 205 on the mixed carrier indicates
essential FHOAHHENEH. about a dedicated carrier such as a frequency band and FFT size. [0030] Each

frame may be bdivided into supfr s 322 an S Sjngle Freq Networ BSFN)
subframe 3241 LUEhlof P SIRTRELS o2t RSP N LG 2 Bty SRAEP gt
symbols. (njugemborimerbragio biaTe ditiassopedaivainad inllie Kheifiame 462%n
comprises a MBSFN subframe 324 wherein the MBSFN subframe 324 contains MBS data, which may
be differetM&&d thassthigsoon npemvati @0 tramsmitdB By 2baSBAH Aldte AMHOGIBh Di thenfiBSation
subframe 324 comprises MBS control channel 210 parameters, as previously discussed in Figure 2.

The frame& @810 MprisdatachiGraEPbrIiBaHEe B2 ARI AR Y MEE HRYSIL HaRE 41 Ofhe
MBSEN SHRIAMG S8 18F RMS S URG MR 0NN MG, 0AS) ARSI PRIARHRIE. 2 O RERARE
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further illustrates two of four frames of the superframe n 303 (two frames not shown), also comprising

the subfraddés a2seanddhdaviBBENts2Baméldpd dntafiamet 23500t @ hthmdatd Bacst 28034 i an
alternate embadiment of the MCCH 21 0 allocation cribed in Fijgure 2, Figure 4.is a b iagram
iIIustrating(M HRRBIASHO e Hsichiel bartiar AShYiCSorl IS MISSIan fpﬁsﬁéﬁéﬁrﬁﬁﬁ%ne
or more il i Fi t i i ' raffic.i
ranems S S B B S B TS S M A
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broadcast channel 205 on a mixed carrier and then tune to the dedicated carrier. In this embodiment,

a hybrid seaelaiE3 fransmissipn pedethprigdd thdick earamasesrarpl wetlior sDsuperfirpmas ;1

ool e R amplar RS ThafchTed s cnsoodiment, e MMCCH S GLSRs rea0 e
allocation for each data burst (e.g. Data Burst 1 215, Data Burst 2 220, etc.) in the
MBS transmission period 201.

[0027] For the mixed carrier case, MBS and unicast traffic are time division
multiplexed (TDM) on a subframe basis. In this example, a secondary broadcast
channel (SBCH) 205 can provide information relating to a MBS zone. Further, the
SBCH 205 can also indicate the physical layer parameters of MCCH 21 0 for the
MBS transmission period 201.

[0028] Figure 3 is a block diagram embodiment of the MCCH 210 described in
Figure 2 illustrating some embodiments of a frame structure for a mixed carrier
comprising MBS and unicast traffic with MBS subframes allocated in a fixed
pattern across superframes. In an alternate embodiment (not shown), the MBS
subframes may be allocated in a varied pattern across the superframes.

[0029] As illustrated in Figure 3, a series of superframes including superframe A

301 and a superframe n 303 are transferred in a mixed carrier. The superframe A 301

comprises a synchronization channel (SCH) 305 and/or a preamble and the
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[0032] Figure 5 is a block diagram of another embodiment of a frame structure for a dedicated carrier
for transmission of MBS content or traffic. In this embodiment the secondary broadcast channel
(SBCH) 205 on a dedicated carrier transmits or provides physical layer parameters of MBS control
channel (MCCH) 210. If one or more mobile stations 102 tune to the dedicated carrier to receive MBS
data, the one or more mobile stations 102 can synchronize to the dedicated carrier directly, read the

SBCH 205¢ishtkas the Mictit didhbelos B€HiN205eaMBg wafidMBS padramesid@dt andB03n a
including frames 510 through 560 of period T 201. Application of one or more of these embodiments

may provili@adiidna. agulfertnai capviretisolw sl soridRmem Hiridaa tamcehRtbanienge
0033] Fi is a blpck di f . diments.of a, MBS t iss] iod n 601, Wi
ohyeical el 10r At b th S TR <bet R eToc B B e Bnde S er
parametes hay RE R LR Y VB I8l ansbdiaieai Ve Rt hete ransolchanng! 230.

In one embodiment, a portion of data burst 1 615 consists of private MAP 610 to provide physical layer
parameterssatiw qgrokate thepftadicsis thetbobsgh Bt peeiddms in6d8rRrouiding plsysmbbidyaent,
parameter information in the MBS data traffic allows the one or mgre mobile stations 102 to determine

physical 1d)erafahe@s intbtheatux seraii seladirgtesereriiabinfaEmaiap /Ppeteadedisiied

savings in the.wireless ac network, 100; In %Peti( ample, MBS data provided by private MAP 1 610
in a data t?&r%elrg}.]‘g%% %ﬁ\%/g ué)ﬂé)ﬁ; X allﬁH; a a%ﬁ%ét N 625 is captured in the period n+1 603.
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permutation sequence as mapping subcan-iers to data retrieval units (DRU). [0034] Figure 7 is a
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twork 100. A first multi BS pilqot bol 710 and d multi BS pilot bol 720.in thi
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are providaebifi aaeiBRlbivatiein icsyBOIENeadhEyMbJ 28 reaeiitRMMBS affay evhli Ot haiydata in
a plurality of subchannels. The pilot symbols, such as a first single BS pilot symbol 710 and a second

single BS gifbesmiiosed Joaed anaméaformatiomisragpiitedaerho pRLiHe 2WanAepestinatioh of
two st N tati ide pilot boosting.to i h imati
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plus noise ratio (SINR), among other channel quality indicators. [0035] Figure 8 is a block diagram of

an embodioefithofies pR2L pattdrlnig piM BERDOIsgtItane diicalde dafBSTFNosub Baise BR4tetes
an OFDM symbol index increasing from left to right along rows and a sub-carrier index increasing from

top to botfFAER AP luRME Pt Borrrartolrarme bR Eymeiss e hnsigiat g Sndht to

provide a pilot pattern with # ilot overhead. [00 6% jgure 9 is a flowchart that describe
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zone 106 comprises a plurality of base stations 104 and mobile stations 102. MBS traffic transmitted in
each of thEnmmiticas2robopast doheshitda Iivesyrptoyitie chef Janme fiiBSctocdatte mupideistatiom B0Bin
the multicast broadcast zone 106. Secondary broadcast channel (SBCH) data may be used to indicate

or providel NYErmiERIBIT SeBatFPPIRIoMIY SORBTEH ABrEYAUHIRIERBIERdtASt 2ded0aYHRRIdNonN
1o MBS ciftreh§sh (M NG 3R ¢ B FREh AR 88Y e

[0031] In an alternate embodiment of the MCCH 21 0 allocation described in
Figure 2, Figure 4 is a block diagram illustrating a frame structure in a dedicated
carrier for transmission of a MBS. In this embodiment, one or more mobile stations
102 of Figure 1 tune to a dedicated carrier to receive MBS traffic in a MBS
transmission period 201. The MBS transmission period 201 represents a time period
necessary to broadcast all or a portion of MBS content. The mobile stations 102 read

information in a secondary broadcast channel 205 on a mixed carrier and
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transmitted in a unicast transmission and the MCCH information and MBS data or MBS traffic may be
transmitted in a MBS transmission. Further, the MBS transmission and the unicast transmission may
be multiplexed, for instance using time division multiplexing (TDM), using subframes 322. The MCCH,
the MBS data and unicast data may alternately be multiplexed using TDM, frequency division
multiplexing (FDM), or using another multiplexing algorithm. [0037] In element 910, MBS control
channel infasmatiae isoggnedéedcatirt etatiieMBE tbosteehboaineinofarnhgiondgutpfiaascpdPical
layer transmission parameters. The MBS control channel information is jointly coded in element 920
and a MBEaEEs/hid0nqsurpa sl ibe sapasiamie eentegk bgadpictdynapelstbachddSnheqstsel
symbol 71Q for s (?tlje g}%ﬁr e cell or th i%l{s mbchnﬁ 0 for lar. esiﬁ:fé ize be j seé'heﬁi in th
VBS data R ot PGS AEL LA S BN bota Y (e o B IS § ey
of service dpgiggtors such as frequency offset estimation and signal to interference plus noise ratio
(SINR), among other channel quality indicators. [0038] The MBS control channel information and
MBS data are[00882ifteghire tha viBBl trelosirgstom e mdotheteemboddcRbydicaltayee stusmission
parameters may be inserted in the MBS data prior. to transmission. The MBS control channel

informatiofP%s ta tR8TBEGinHig BRGNS RatimNERN RARIETH 195 ditbigimdnr. this
10039] EmBRSRR M MOILESRURET BREGRAINIRISISOCeSheqr) S5 8 BotbGioNR DS

procedures, ata structures, applic programs contiguration s gs, etC. FOr purposes o

disclosure; i {§119 ' PRATHEOPBRpsRchIoRY sansia-ARAENAHT 3ABROBSAtsANchasmT (NBCaEding

applications, drivers, processes, routines, methods, modules and subprograms. The term "program”
can be usadQo letareon morplaebsberpitinns U2 (hened e¢hofdadicaboneattratctmies com i3S

independeptly), a collection of compilation units, or a portion of a compilation unit. Thus, the term
"program iy HRCUSBE £F E1eFoEA G IRIAHSIND TheRAHRATOR sh e éi@&lﬁe%gﬁfh@%rﬂa%ss

e wele e e 0 e e BT e N

The operasipRufiscdsaedhoein anay beuenelallinaciitaing \ia exanwinrhos 6ppedppeoMwaed or
software embodied as code instructions on the host processor and microcontroller of the access
service nehppicetmnhelaoteMicatie Rt shesin g strodimentshmaynprendde/eddiot sasking

tation 104, and/pr th bile station 102, licgble. Th bodi ts of the i ti
inciude 58 BPAGALETIONS ERERERSE TR LI SON G SRR SR ESRBBIRERIRSe mplemented or
realized upon @At iFi%lﬁ?@@i@%_Wlﬁdg?Qﬂﬂ'Hf AoRRCBINBIAATRAIR BRYINIB AR AN ion

mechanism for storing or transmitting information in a form readable by a machine (e.g., a computer).
For exampleriadnadtihexhdsibisiceldayecparineotirsimaetrodel oh iviBSfacifife Sochaasibsepaeanly
memory (ROM); a random access memory (RAM); a magnetic disk storage media; an optical storage
media and@rfREMikeatbty tRgighysicahlayaripAramsiersreae mprOmdalndBRdlaa as an

propagated signals sych as glectrical, qptical, acqustical o r.form of pr ated, signals (e.q.,
Cornor wathe RAeA LA R o are S SN B AT P BSRRER R ERR e
have beerjiiystatedopd5Ies6HR1¢ 8??%&‘%%&@6,@%%\%@%&%@ srafibters to
equivalents will now occur to those skilled in the art. It is, therefore, to bé understood that the
appendedb@iprsvate intepdedidcovéhalbabskqnedifipationd and dihgBscad dat gviphiystica ltirlag epirit
of the invention.

parameter information in the MBS data traffic allows the one or more mobile

stations 102 to determine physical layer parameter information without decoding the

MCCH 210 as a way to increase power savings in the wireless access network 100.

In this example, MBS data provided by private MAP 1 610 in a data burst 1 615 and

private MAP N 620 in a data burst N 625 is captured in the period n+1 603. For

resource allocation, DL distributed allocation may be used across subframas 322

with the same permutation sequence as mapping subcarriers to data retrieval units

(DRU).



What is claimed is: 1. A method of providing multicast broadcast service (MBS) in a wireless access
network, comprising: creating a MBS zone of a plurality of base stations and mobile stations;
generating MBS control channel information, the MBS control channel (MCCH) information comprising
physical layer transmission parameters for each of a plurality of MBS data bursts; jointly coding the
MBS control channel information; establishing a MBS transmission period; and

[0034] Figure 7 is a block diagram of an embodiment of pilot patterns for
multi-base station access in the wireless access network 100. A first multi BS pilot
symbol 710 and a second multi BS pilot symbol 720 in this embodiment provides a
two-stream pilot pattern for multiple base station 104 communication. The block
diagram of Figure 7 illustrates an OFDM symbol index increasing from left to right
along rows and a sub-carrier index increasing from top to bottom along columns. A
two dimensional grid of slots are provided in each pilot pattern for symbols, each
symbol representing one or several bits of data in a plurality of subchannels. The
pilot symbols, such as a first single BS pilot symbol 710 and a second single BS
pilot symbol 720 are arranged in a non-overlapping pattern to provide channel
estimation of two streams. Implementation may provide pilot boosting to increase a
channel estimation performance, such as for MBS transmission in a downlink (DL).
The pilot symbols may also be used to determine quality of service indicators such
as frequency offset estimation and signal to interference plus noise ratio (SINR),
among other channel quality indicators.

[0035] Figure 8 is a block diagram of an embodiment of a pilot pattern of a pilot
symbol 810 for a dedicated carrier. Figure 8 also illustrates an OFDM symbol index
increasing from left to right along rows and a sub-carrier index increasing from top
to bottom along columns. In this embodiment, three OFDM symbols are allocated
per subframe to provide a pilot pattern with a 1/9 pilot overhead.

[0036] Figure 9 is a flowchart that describes an embodiment of a method for
transmitting multicast broadcast service in a wireless access network 100. In
element 900, multicast broadcast zones 106 are determined wherein each multicast
broadcast zone 106 comprises a plurality of base stations 104 and mobile stations
102. MBS traffic transmitted in each of the multicast broadcast zones 106 may
provide the same MBS to each mobile station 102 in the multicast broadcast zone
106. Secondary broadcast channel (SBCH) data may be used to indicate or provide
information regarding positioning of one or more multicast broadcast zones 106 in

addition to MBS control channel (MCCH) information. Unicast data may be

10



transmitting the MBS control channel information and the MBS data in the MBS transmission period,
wherein the MBS control channel information is transmitted at the beginning of the MBS transmission
period. 2. The method of claim 1, further comprising transmitting secondary broadcast channel
(SBCH) data to indicate a MBS zone position and the MBS control channel information (MCCH). 3.
The method of claim 2, further comprising transmitting unicast data in a unicast transmission and

transmittingatieniifé&] contr alicivas et {ivia sl anchiviBth d XeOCEHMBH transivis sind. MBST Hatmethod
of claim 3, further comprising time division multiplexing (TDM) the MBS transmission and the unicast

transmissi¥HBisirgadiisiranss. be. trapsmatted dnclainViBRirtHanssngsviging MurthesxirhendMis

control channel information, the MBS data and unicast data. ., 6. The method of.claim 1, further.

comprising THSEHIY Blot G514 e she B HRRAD oY b HARLCHackeror P A ottt

claim 1, fufiher SRTRHR SURSSIERf B ETIDXAIC Al RS St ARSI R ParARalR (SCTHP the MBS dit
and unicast data may alternately be multiplexed using TDM, frequency division
multiplexing (FDM), or using another multiplexing algorithm.

[0037] In element 910, MBS control channel information is generated wherein
the MBS control channel information comprises physical layer transmission
parameters. The MBS control channel information is jointly coded in element 920
and a MBS transmission period 201 is established in element 930. Pilot symbols
such as the pilot symbol 710 for small and large cell or the pilot symbol 810 for large
cell size may be inserted in the MBS data to form one or more MBS data packets.
The pilot symbols may be used to determine quality of service indicators such as
frequency offset estimation and signal to interference plus noise ratio (SINR),
among other channel quality indicators.

[0038] The MBS control channel information and MBS data are transmitted in
the MBS transmission period in element 940. Physical layer transmission
parameters may be inserted in the MBS data prior to transmission. The MBS control
channel information is transmitted at the beginning of the MBS transmission period
in this embodiment.

[0039] Embodiments may be described herein with reference to data such as
instructions, functions, procedures, data structures, application programs
configuration settings, etc. For purposes of this disclosure, the term “program”
covers a broad range of software components and constructs, including applications,
drivers, processes, routines, methods, modules and subprograms. The term
“program” can be used to refer to a complete compilation unit (i.e., a set of
instructions that can be compiled independently), a collection of compilation units,
or a portion of a compilation unit. Thus, the term “program” may be used to refer to

any collection of instructions which, when executed by the wireless access network

11



8. A system, comprising: a core service network; and an access service network to receive multicast
data from the core service network, the access service network comprising: a multicast broadcast
service controller (MBSC) to create a multicast broadcast service (MBS) zone comprising a plurality of
base stations and mobile stations; and a MBS agent (MBSA) within each of the base stations to
transmit MBS control channel information and MBS data in a MBS transmission period, wherein the

MBS contid)@hperfelrinforunddoindd ransmiiiedat b medinnisg nfcheéddi S ¢iansaiTdienjredeams 9.
The system of claim 8, wherein the MBSA transmits secondary broadcast channel (SBCH) data to

indicate alMBlsczBHEChRStidRCASE HEWEE ddMirenalahect aridsagdrcangonynts of a software

environment.

[0040] The operation discussed herein may be generally facilitated via execution
of appropriate firmware or software embodied as code instructions on the host
processor and microcontroller of the access service network 120, the authentication
accounting server 111, the content server 112, the base station 104, and/or the
mobile station 102, as applicable. Thus, embodiments of the invention may include
sets of instructions executed on some form of processing core or otherwise
implemented or realized upon or within a machine-readable medium. A
machine-readable medium includes any mechanism for storing or transmitting
information in a form readable by a machine (e.g., a computer). For example, a
machine-readable medium can include an article of manufacture such as a read only
memory (ROM); a random access memory (RAM); a magnetic disk storage media;
an optical storage media and a flash memory device, etc. In addition, a
machine-readable medium may include propagated signals such as electrical, optical,
acoustical or other form of propagated signals (e.g., carrier waves, infrared signals,
digital signals, etc.).

[0041] While certain features of the invention have been illustrated and
described herein, many modifications, substitutions, changes and equivalents will
now occur to those skilled in the art. It is, therefore, to be understood that the
appended claims are intended to cover all such modifications and changes as fall

within the true spirit of the invention.
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10. The system of claim 9, further comprising transmitting unicast data in a unicast transmission and
transmitting the MBS control channel (MCCH) and MBS data in a MBS transmission from the MBSA.
11. The system of claim 10, further comprising time division multiplexing (TDM) the MBS transmission
and the unicast transmission in subframes with a host processor.  12. The system of claim 8, further
comprising using the MBSA to multiplex the MBS control channel information, the MBS data and
unicast data. What Thelaysiedisf claim 8, further comprising using the MBSA to insert pilot symbols
into the MBS data to form a MBS data packet. 14. The system of claim 8, further comprising using
the MBSA to insert the physical layer transmission parameters into the MBS data. 15. A machine
accessible m m that (\?/Ees [ ructron accesse ﬂm access ervrce network

to perform oper g IWI H)%Hbe t§}]tﬁl B%gg §8RSHECER
mobile Steﬁ%@rk, comprising:

creating a MBS zone of a plurality of base stations and mobile stations;

generating MBS control channel information, the MBS control channel (MCCH)
information comprising physical layer transmission parameters for each of a
plurality of MBS data bursts;

jointly coding the MBS control channel information;

establishing a MBS transmission period; and

transmitting the MBS control channel information and the MBS data in the MBS
transmission period, wherein the MBS control channel information is transmitted at
the beginning of the MBS transmission period.

2. The method of claim 1, further comprising transmitting secondary broadcast
channel (SBCH) data to indicate a MBS zone position and the MBS control channel
information (MCCH).

3. The method of claim 2, further comprising transmitting unicast data in a
unicast transmission and transmitting the MBS control channel (MCCH) and MBS
data in a MBS transmission.

4. The method of claim 3, further comprising time division multiplexing (TDM)
the MBS transmission and the unicast transmission using subframes.

5. The method of claim 1, further comprising multiplexing the MBS control
channel information, the MBS data and unicast data.

6. The method of claim 1, further comprising inserting pilot symbols into the
MBS data to form a MBS data packet.

7. The method of claim 1, further comprising inserting the physical layer
transmission parameters into the MBS data.

8. A system, comprising:

a core service network; and
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generating MBS control channel information, the MBS control channel (MCCH) information
comprising physical layer transmission parameters for each of a plurality of MBS data bursts; jointly
coding the MBS control channel information; establishing a MBS transmission period; and
transmitting MBS control channel information and MBS data in the MBS transmission period, wherein
the MBS control channel information is transmitted at the beginning of the MBS transmission period.

16. The machiiie accessibiermiediuneofcldinmd Srdusiver enulpidsing dansriiting deeoreiaryeieadeast
channel (SBCH) data to indicate a MBS zone position and the MBS control channel information
(MCCH). network, the access service network comprising:

a multicast broadcast service controller (MBSC) to create a multicast broadcast
service (MBS) zone comprising a plurality of base stations and mobile stations; and

a MBS agent (MBSA) within each of the base stations to transmit MBS control
channel information and MBS data in a MBS transmission period, wherein the MBS
control channel information is transmitted at the beginning of the MBS transmission
period.

9. The system of claim 8, wherein the MBSA transmits secondary broadcast
channel (SBCH) data to indicate a MBS zone position and the MBS control channel
information (MCCH).

10. The system of claim 9, further comprising transmitting unicast data in a
unicast transmission and transmitting the MBS control channel (MCCH) and MBS
data in a MBS transmission from the MBSA.

11. The system of claim 10, further comprising time division multiplexing
(TDM) the MBS transmission and the unicast transmission in subframes with a host
processor.

12. The system of claim 8, further comprising using the MBSA to multiplex the
MBS control channel information, the MBS data and unicast data.

13. The system of claim 8, further comprising using the MBSA to insert pilot
symbols into the MBS data to form a MBS data packet.

14. The system of claim 8, further comprising using the MBSA to insert the
physical layer transmission parameters into the MBS data.

15. A machine accessible medium that provides instructions, which when
accessed, cause an access service network to perform operations comprising;:

creating a MBS zone comprising a plurality of base stations and mobile
stations;

generating MBS control channel information, the MBS control channel

14



17. The machine accessible medium of claim 16, further comprising transmitting unicast data in a
unicast transmission and transmitting the MBS control channel (MCCH) and MBS data in a MBS
transmission. 18. The machine accessible medium of claim 17, further comprising time division
multiplexing (TDM) the MBS transmission and the unicast transmission using subframes. 19. The
machine accessible medium of claim 15, further comprising multiplexing the MBS control channel

informatioMIQE 1B Sndetananidtioasprisiag p2sided lagehinarseassible paegitgtatdainedch wifther
comprising inserting pilot symbols into the MBS data to form a MBS data packet.
a plurality of MBS data bursts;

jointly coding the MBS control channel information;

establishing a MBS transmission period; and

transmitting MBS control channel information and MBS data in the MBS
transmission period, wherein the MBS control channel information is transmitted at
the beginning of the MBS transmission period.

16. The machine accessible medium of claim 15, further comprising transmitting
secondary broadcast channel (SBCH) data to indicate a MBS zone position and the
MBS control channel information (MCCH).

17. The machine accessible medium of claim 16, further comprising transmitting
unicast data in a unicast transmission and transmitting the MBS control channel
(MCCH) and MBS data in a MBS transmission.

18. The machine accessible medium of claim 17, further comprising time
division multiplexing (TDM) the MBS transmission and the unicast transmission
using subframes.

19. The machine accessible medium of claim 15, further comprising
multiplexing the MBS control channel information, the MBS data and unicast data.

20. The machine accessible medium of claim 15, further comprising inserting

pilot symbols into the MBS data to form a MBS data packet.
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