METHOD AND APPARATUS FOR SUPPORTI NG BROADCAST AND MULTI CAST SERVI CES
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I Field
[0062] The present disclosure relates generally to communication, and more
specifically to techniques for supporting broadcast and multicast scrvices in a wircless

communication system.

II. Backeground

[0003] Wireless communication systems are widely deployed to provide various
communication services such as voice, video, packet data, messaging, broadcast, ectc.
These wireless systems may be multiple-access systems capable of supporting multiple
users by sharing the available system resources. Examples of such multiple-access
systems include Code Division Multiple Access (CDMA) systems, Time Division
Multiple Access (TDMA) systems, Frequency Division Multiple Access (FDMA)
systems, Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-
FDMA) systems.

[0004] A wireless communication system may support broadcast and multicast
services. A broadcast service is a service that may be received by all users, e.g., a news
broadcast service. A multicast service is a service that may be received by a group of
users, e.g., a subscription video service. A given broadcast or multicast service may be
received by any number of users at any given moment. It is desirable to efficiently

support broadcast and multicast services in the system.



WD 2009/ 023741PCT/ US2008/ 073068 2 SUMMARY [ 0005] Techni ques for
support broadcast and nmulticast services in a wireless comunication

systen1arqwg§aﬁ@&9gp herein. In an aspect, a transrritt%[:T)(Ut_a)z(g&,o73@‘%8
0

Node B) mmy Send configuration information conprising a mappl ng

| ong service identifiers (IDs) to short service IDs for advertised
services. The transmtter may al so send scheduling information
conprising a mappi ng of short service IBs to radio resources used for
schedul ed services in the current scheduling period. The |ong service
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send requests for services of interest to these receivers.
[0007] In yet another aspect, a transmitter may send configuration information for
services being advertised but not transmitted. The configuration information for each
such service may include a short service ID for the service and bearer information used
to receive the service if transmitted. The transmitter may receive a request for a service
being advertised but not transmitted during a scheduling period. The transmitter may
start transmission of the requested service in the next scheduling period. By sending
configuration information for advertised services, the transmitter can quickly start these
services when requested by receivers.
[0008] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0:009] FIG. 1 shows a wircless communication system.

[0010] FIG. 2 shows a transmission scheme for broadcast and multicast services.
[0011] FIG. 3 shows an example Venn diagram for different services.

[0012] FIG. 4 shows an example mapping of long service 1Ds to short service IDs

and an example mapping of short service IDs to radio resources.



[0010] FIG 2 shows a transmi ssion schene for broadcast and nulticast
services. [0011]FIG 3 shows an exanple Venn diagram for different

servi ces. O%hehBhie 4 shows an exanpl e nmappi ng of | ongep@srheiesdeds
to short service IDs and an exanpl e mappi ng of short service IDs to

radio resources. 3 [0013]FIG 5 shows a transm ssion schene for
supporting advertised services. [0014]FIG 6 shows anot her

transm ssi on schene for supporting advebtised services. [0015]FIGS. 7
and 8 show a process and an apparatus, respectively, for sending
configuration information and scheduling information for services.
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configuration information and scheduling information for services.
{0016] FIGS. 9 and 10 show a process and an apparatus, respectively, for receiving
configuration information and scheduling information for services.
[0017] FIGS. 11 and 12 show a process and an apparatus, respectively, for sending
information identifying services being advertised but not transmitted.
[0018] FIGS. 13 and 14 show a process and an apparatus, respectively, for receiving
information identifying services being advertised but not transmitted.
[0019] FIGS. 15 and 16 show a process and an apparatus, respectively, for sending
configuration information for advertised services.
10020} FIGS. 17 and 18 show a process and an apparatus, respectively, for receiving

configuration information for advertised services.

[0021] FIG. 19 shows a block diagram of a Node B and a UE.

DETAILED DESCRIPTION
[0022] The techniques described herein may be used for various wircless
communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms “system” and “network” are often used interchangeably. A
CDMA system may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (WCDMA) and
other variants of CDMA. ¢dma2000 covers 1S-2000, 1S-95 and 1S-856 standards. A
TDMA system may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA system may implement a radio technology such
as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), 1IEEE 802.11 (Wi-F1),
1IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, etc. UTRA and E-UTRA are
part of Universal Mobile Telecommunication System (UMTS). 3GPP Long Term
Evolution (LTE) is an upcoming rcleasc of UMTS that uses E-UTRA, which cmploys
OFDMA on the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, UMTS,

LTE and GSM are described in documents from an organization named *“3rd Generation



[0018] FIGS. 13 and 14 show a process and an apparatus, respectively,
for receiving information identifying services being advertised but

not transrygbRdnd7P019] FIGS. 15 and 16 show a process 3p¢%hosn73068
apparatus, respectively, for sending configuration information for

adverti sed services. [0020]FIGS. 17 and 18 show a process and an

apparatus, respectively, for receiving configuration information for
advertised services. [0021]FIG 19 showd a bl ock diagram of a Node B
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served by a respective Node B subsystem, In 3GPP, the term “cell” can refer to the
smallest coverage arca of a Node B and/or a Node B subsystem serving this coverage
arca. In 3GPP2, the term “scctor” can refer to the smallest coverage arca of a basc
station and/or a base station subsystem serving this coverage area. For clarity, 3GPP
concept of cell is used in the description below.

[0024] In the example shown in FIG. 1, cach Node B 110 has three cells that cover
different geographic areas. For simplicity, FIG. 1 shows the cells not overlapping one
another. In a practical deployment, adjacent cells typically overlap one another at the
edges, which may allow a UE to receive coverage from one or more cells at any
location as the UE moves about the system.

[0025] UEs 120 may be dispersed throughout the system, and each UE may be
stationary or mobile. A UE may also be referred to as a mobile station, a terminal, an
access terminal, a subscriber unit, a station, etc. A UE may be a cellular phone, a
personal digital assistant (PDA), a wireless modem, a wireless communication device, a
handheld device, a laptop computer, a cordless phone, a broadcast receiver, etc. A UE
may communicate with a Node B via the downlink and uplink. The downlink (or

forward link) refers to the communication link from the Node B to the UE, and the



system System 100 may i nclude a nunber of Node Bs and ot her network
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description for each |ogical channel. Table 1 Channel
[0028] The MSCH, MCCH and MTCH may be used to advertise services, to

indicate services being transmitted, and to carry data for the transmitted services. A cell

may transmit one or more groups of services over a particular geographic area. There
may be one MSCH, one or more MCCHs, and one or more MTCHs for each group of

services. For a group of services, the MSCH may carry scheduling information for all



Nanme Description E-MBVMS Schedul i ng Channel MSCH Carry schedul i ng
I nformation for E-MBMS services. E-MBMS Control Channel MCCH Carry

confi gur aty | mation for E-MBMS services. E-MBMS | nel
MTCH Carr}vﬁg?dg}a?%l E- MBVB services. [0028] The MBCH, FRysits (AR

may be used to advertise services, to

-+ services scheduled for transmission in that group. Each MCCH may carry configuration
information for one or more services. Each MTCH may carry data for one or more
services. The MSCHs for different groups of services may be multiplexed (e.g., in
time) within the resources available for sending scheduling information in the cell. For
simplicity, much of the following description assumes one MSCH, one MCCH, and one
MTCH, which may also be referred to by other names.

[0029] As shown in Table 1, different types of overhead information may be sent on
different logical channels. The scheduling information may indicate when different
services are sent, possibly what radio resources are used to transmit the services, and
possibly additional settings associated with those radio resources that may be used by
UESs to decode the transmitted services. The configuration information may be used by
the UEs to receive the services and may comprise bearer information, mapping of
service IDs, higher-layer information, etc. The bearer information may comprise
information for bearer configurations such as traffic class, RLC configurations, lower
layer settings such as modulation and coding schemes, etc. The higher-layer
mformation may comprise information on which coder/decoder (codec) is used, whether
several data streams are bundled for a service (e.g., video bundled with one or more
audio tracks), mctadata for an application laycr, ctc. The higher-layer information may
be transparent to the lower layers and may be used by the UEs to receive the service.
The different types of overhead information shown in Table 1 may also be referred to
by other namecs. The scheduling information may be dynamic whercas the
configuration information may be semi-static.

[0030] The system may support multiple operational modes for E-MBMS, which
may include a multi-cell mode and a single-cell mode. The multi-cell mode may also be
referred to as a multicast/broadcast single frequency network (MBSFEN), In the multi-
cell mode, content for services may be transmitted synchronously across multiple cells.
In the single-cell mode, each cell may transmit content for services without
synchronization with other cells. Different transport channels may be used for the
multi-cell and single-cell modes. For example, a multicast channel (MCH) may carry
the MCCHs and MTCHs in the multi-cell mode. A downlink shared channel (DL-SCH)
may carry the MTCHs and other logical channels in the single-cell mode. The
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services. A box 340 may cover all scheduled services being sent in the current



210 of each scheduling period. The MCCHs and MICHs nay be sent in a
second/ |l ater part 220 of each scheduling period. As showmn in FIG 2,

the MSCH RpyQ60isansm tted periodically in each schedpbbﬁgmggéjs&g
and may carry scheduling information for that scheduling period. The

MCCHs may carry configuration information for services and may al so
be sent in each scheduling period. However, the configuration

I nformati on may be sem -static and nay fot need to be received by the
UEs in each scheduling period, e.g., unless there is a change in the
configuration information. [0033] The system may support services in

.. different cade@QingSeriod actchedul AlsSrvR@iBaf dlcRACh]I 8Fa AbsSRI ViicCRsh iRl
may be supported in accordance with one design. Table 2 Services

Descripti onsAdexti sed services Services that can be transmitted by a
Sehedul ed b Ees R vt £ae oL keRET L8 b ICRET OIREaRNAL B B v
schedul i ng P&} med covdrMD8HERIsG] s@vistrwdhichrmex barpiracddehat odi dgrsapnod®d by
for differ eﬁ{[e s():ré’j}gnei‘%%{ ziirg%oto zIdvertised. An area 322 may include the area inside box 320 but
outside box 330. Area 322 may cover available services, which may be services that are
advertised but not transmitted, e.g., due to lack of interested UEs. The available
services may be transmitted if there is sufficient demand for these services, An area 332
may include the area inside box 330 but outside box 340. Area 332 may cover paused
services, which may be services that are being transmitted but not scheduled in the
current scheduling period. The paused services may include carousel services currently
paused between data segments (e.g., a service with a slide show pausing between
slides), low data rate services that are transmitted as widely separated bursts, etc.
(0036] In general, a given service may be (i) advertised or not advertised, (ii)
transmitted or not transmitted, and (iii) scheduled or not scheduled. The service may be
in one of eight possible states formed by two possible values for each of the three
categories of advertised, transmitted, and scheduled. FIG. 3 shows four possible states
for the scrvice. The remaining four possible states may be ignored.
[0037] Each service may be identified by a long service ID that may be unique
among all services in the system. The long service IDs may be used by the UEs and the
system to uniquely identify the services. The long service IDs may be relatively long
and may consume much more radio resources to send and receive.
[0038] Each advertised service may be assigned a short service ID that may be
unique among all advertised services in a cell or a group of cells. The short service IDs
may be much shorter than the long service IDs and may be more efficiently used to
identify the advertised services. The short service 1Ds may also be referred to as MSCH
IDs, logical channel 1Ds, etc. The short service IDs may be of a suitable length to
provide sufficient addressing space for all advertised services. In the multi-cell mode,
the short service IDs may be statically allocated to advertised services across ali cells in
an MBSFN area, even to cells that are not participating in the transmission of a given
service. If these cells begin transmission of the service, then the short service ID for the

service would be available.



services. A box 310 may cover all services that can be supported by
the system A box 320 may cover all advertised services, which may be
a subset gf gh?mgqhvlces A box 330 may cover all tran?@%ﬁ%ﬂ&km7ﬁms
servi ces, d% may include all or a subset of the advertised
services. A box 340 may cover all schedul ed services being sent in
the current 8 scheduling period. The schedul ed services may include
all or a subset of the transmtted servbces. [0035] An area 312 may

i nclude the area inside box 310 but outside box 320. Area 312 nay
cover unadvertised services, which may be services that can be
~supported by SYsheBshidt, BE MOIOH ALY ity SQdduMN AFSRMaBRL cOMrising a
include the area inside box 320 but outside box 330. Area 322 may
cover avai | BBPRIng &f \shere servighi Bk trepdipereamiess cised feyatcheduedaspyes Belge
but not tra u :
avai l abl e S%n&%@@%@g%}eno&i it Bsfetﬁgﬁe %H tﬂ'j h%lf‘g&lel?sggsftgﬁzcifé%{%a%rﬁgﬁﬁe
for these sHDwnmgsmmAnﬁammamBBQfmﬁymﬂmghmmenﬁhmtameamunmddamb@ﬁ,@Bﬁh
but outside_bo cove sed servi ces, which nay be

3 ma,
servi ces th%?yg?émﬁgf E?PQ%E%%%%%@”%ut not>schedul ed in the current
schedul i ng pesopd. Tﬁhenmm%edf SREY | seBeceNHYs itd Ghdid erear@b Sty $erwedas

currently paused be en data seg service with a slide
show pausi n e*@@f%&hmﬁﬁfﬂa@gﬁ e aniAs anf$ heide E@Iesm%@nttwm@flbscheéulmg

transm ttedpasdd TR MappaRaha) 8 BeuSdSe delefmink BR3BHLNIGARLY Bled f8r cach
gi ven serV|ce may be (i) advertised or not advertised, (ii)

transm tt edsdheduled servigps ihetagio repRurqes ifpy thecteheluladdscaicas onays b @itgn &
The servi ce,may hg i d O Ogé tdﬁlébqlpttheo&%ﬁ} EL&JréébafoF%?Jho H@&Léﬁybe}»‘ﬁ@e may

possi bl e val' Ues for eac hree categories o vert
transm tt edcoraprbes cire dul moke Fes@ires lﬁdv@ws Ea«;lr rp&omsce bblecks tnaetyesommnset he

servi ce. The_r,emai.n f.our ssibl e
[0037] Each SEPOTENHSPHEY PR RideBy T2 FoRT o B Shh ThaterwityBe
uni que amnglfahﬂatls@myass mcmdéhelesméﬂﬁﬂmf‘éhﬁatio@ng service IDs may be

used by the an stemto nlqu dentif he serV|ces The
| ong servi céol]{\li%s ng?‘t"bg F‘é‘f’%{?‘} ey q‘aﬁ@“‘%\%@i 0’(’:%) fe IO hpR pervice
radio r esoum@sxntt@ls%%}ﬂpmd IGRGBHNE ID[s Q@?paﬂn%agmaramraméﬁ@d%@meg Rray
may be aSS|gned a short service IDt g € uni que anon

advertised Semappesktoj N shogsgnvicglDy 0§radb§>ug ”eéﬂsp@tlvqfﬁewhﬁég‘{ H@éﬁwua@é
| Ds may be myeh, ShoLt H@ﬁg%b%ﬁ %J&nsé?ff t\ﬁb%gnf’i%}?atﬁﬂqn atRﬁ STV & the
e | e short

efficiently used to i tised services.

service IDshﬁﬁyﬂah@mphg4ﬂ@h@wmedHMDC&saNBEHrh@mupb@gﬂbamdohamndﬁﬁkﬁﬁ,
etc. The sh ery may, be of.a abl e ovi de .
sufticient iEEEN GRS forGus: MeBlak 4l PO Be by rtSaric.
mul ti-cell fovde} tHeGshatso @ewiaﬁexhrﬁqsle rmaapphg 4X0adfi hatt! s¢rvidel IDBat aadib 0
adverti sed SEFVIC%%{ cells in an SEN area, ,even %o ceIIs

acro
that are nofCSPHFES %%Cﬁ@“?ﬂg PH©d 13 Huheegpli Mhshost srviceIDs oF ¢i ¢ &; -
these cells;pegim {chan$l ssviedy Rby tbtaemazﬁ}@&lt&% rhéﬂ@%édﬂﬁ:é@r&ro%gﬁ\ﬂ\&?e

ID for the service would be avallable

respectively, where M may be any integer value equal to or less than N. The M
scheduled services in mapping 420 may be a subset of the N advertised services in
mapping 410. Mapping 420 may be part of the scheduling information sent on the
MSCH in each scheduling period. Mapping 420 may be unique for a cell or a group of
cells and may be different for different cells or different groups of cells. Mapping 420
may be dynamic and may change from scheduling period to scheduling period.

[0043] The MCCH may carry information identifying advertised services. This
information may be referred to as advertised services information and may comprise a

list of advertised services or equivalent information. The MSCH may carry information

identifying scheduled services. This mformation may be referred to as scheduled



[0039] I n an aspect, the MSCH may carry scheduling information
conprising a mapping of short service IDs to radio resources used for
schedul ed \gghio@es4i N the current scheduling period. TI?@THJ%%OQEHB&e
short service IDs instead of the long service IDs may reduce t

amount of scheduling information to be sent and received, which may
be beneficial for both the systemand the UEs. [0040] The mappi ng of
short service IDs to radio resources nmay be used to determ ne which
services are schedul ed and being transmtted in the current

schedul i ng period. The mapping nmay al so be used to determ ne the

-radi 0. r esoukgeRed ifekniabibn Qa6 mACBRAPLh HOT ¥ §RedulP sdrddeOfdr QRO LGSR
for the schedul ed services naémbe given in various formats. In one

desi gn, t heS¢sdriggmssod pregivelnt BiSmadehedul ed service may conprise
one or nore[FrRIpur GeUR QFKRceiFRMHR aﬁ?&ﬁ%d%r@ée@% %{10&? fh%qvléCH and

predet erm ned nunber of sSubcarriers (e.g. Bearrier
sl ot. The sditexthédutng serificss nm’rbrmanonsfyor}altt@d\ds{ibﬂ UHE GEhaay bwqd}is toofdenufy

i nfornmati on

bor vl oot | Do theletblen' Ghvichs BUOMR a8 RERIRACE TRRBL RBlAD cbive Phrmnatips
of 1 througkoMefar thyl t&E wetd s(ﬁdmserrwhemles ar@yerb&r‘rre@pe@l(lj advirtsho bt not
service IDs of a

val v, Wapp R TG Benihed B oh s hedied b P SHHeGh R rde

on the MCCHdeduapRithGe 4310 t@iytihiRisHbefikien toks @) &l (i),arhiéh G6AHRISE teelrks
and may be dlfferent for different cells or different groups of

cel I's. Mappfhgkaamproniptanctiorsatlias cgie (Dethe 151 mey sendpopazpHpGrergcay dghis
shows an exe&mﬂce lmhngd %apn&ft &mmedseffo\ucgﬁ iﬁzthg%ﬁ %Q.L b ih B W R

for one schedul1ng period I's exanple serv
c, d, in foserkicsaheda Ise@dsled wﬁ tda@svenm,t 1belr¢mlp pedsmhitted/butadit schedslodiirc s

R1 t hrough where M may be any integer value equal
to or |ess tgﬁupremgﬁ@%ﬁ lsléé iedul ed services in mapping 420 nmay be a

subset of tnﬁ)45ﬂ advhrdnbsleda@ectylrﬁ@mmm n‘ﬁprblersgnt%(&on%pﬁleﬂgré&(hcaﬁyre
be part of sch dulin i nf.orma on the M5

ochodul i g ERRECE i bl R rsaay B et Ty b R e A s
celI's and npyiviges ﬂfofrxfn@tﬁtﬁfﬁndfr&fyﬂélpfn;ﬁdl@iﬂﬁV@I‘i‘dds%a%ﬁer@ fferent groups of
cells. I\/appl&pg 420 _may be dynam c and y change from schedul i ng

period to s¢Healli iy fﬂ’@r desgn, [f@ezmmmétemqnﬁ%y Irntajion et PRTPHEE an
i dent i fyi ngyaguend i &%clfﬁ§%h%%§ serviekS éh _hou o, Oft fﬁ&%a@q%sﬂtfo?g §aavee%§e9

as advertised services ormation and nmay conprise a
adverti sed s®vigt ows bornegplioitalagrihatinmydiersat, cgn to Tlﬁeo MBCkkertbat thaseryice is

nf or mat i onyL et Liv00, 36U ShASkIGes TN Sl gl arBt i on may be

referred to as SC services | ntornat conprise a
list of schelddipd Seraubthersddsipn, tivetratsmitexnit sesdbsdufonngtigerm deOmplicitly
equi val ent IprnJv?c{c tyI (s)omc other information such as the organization of mcessages or the
presence of bearer information. For example, a service may be deemed as being
transmitted if bearer information for the service is sent on the MCCH and may be
deemed as not transmitted if the bearer information is not sent on the MCCH. A service
may also be deemed as being transmitted or not transmitted based on the presence or
absence, respectively, of some other information instead of bearer information,
[0048] In yet another design, the transmitted services information may comprise a
message carrying a list of transmitted services. Each advertised service may be
assigned a short service 1D as described above. The message may carry a list of short
service 1Ds for services that are being transmitted.
[0049] A UE may use the transmitted services information to determine whether or

not to send a request for a service of interest to the UE. If the transmitted services



[ 0044] A UE nay receive the advertised services information fromthe
MCCH and the schedul ed services information fromthe MSCH The UE may

be abl e t%é%gjhisgﬁ t he schedul ed services as well as E@%@%g@;%ﬁ&ed

services fromthe received informati on. However, the U

know whet her a given service x is (i) advertised but not transmtted
or (ii) transmtted but not scheduled in the current scheduling
period. It is desirable to be able to diisti ngui sh between cases (i)
and (ii), which would allow the UE to take appropriate actions. For
case (i), the UE may send a request for service x if this service is

~advertised. pbmA0bn @RI thdtalis sERiceCaD8t bdihg tradsBBitddb iR el HEH YheWBET
for service x to be scheduled if this service is already transmtted

but not schewisers # gervise reqyestdnthsetetpunilisge peteiceidn tho orwies.n Thn semise
aspect, inf percc)lr 'rﬁ% TBYu 0§ t%eg‘{gg%;ﬁtrﬁ% o BELRE e SREY %%ﬁ}f&ge?y if téle

transmtted not “transmtte iI's Information nmay be referré

as t ransm' ttreimknsmd\/seme&:sumfbnnmniimhcaaasdhmlys lsmprc mhedgdransrnufad,l tbersthe
manners. gj%a'h 5: gn he transmtted ﬁga 1@ {1 ormation
may conprise -an %’8 Sa?{‘ 'Bh ?8?“68%?8?{3’ SEHVEF fiUeY EF"\‘?P SO EHE S
desi gn, the[0030] catih efe ﬁasrgrﬂrsemhte&rtesﬁgds Sey b @anrfa;ytrmnaﬂfedegeﬁhte@lahd
flag that may be set, e. tol'" to indicate that the sgrwcels
bei ng t r ansAfYeriEgd SRt 1Y ‘faﬁsm‘t“ﬁd PFUicERt Bo FamPleh Biedpnymitisd servigst may be

transmtted 1de[1@%71]1|aﬂ MQMshﬁtAﬂgmmﬁotmvﬂ:@esfﬂasgatg%d THE UL RR but not
information may be inplicitly provided by sone other information such

as the orgaﬁiﬂml‘i’f% sevicapIBEgbe identiied Br e YBMSOAILEBRESED SERVICES
i nformation,, F%geeafﬁ‘é@'n?e ssaBes r?'m;Y ‘Dggor /e TR cifife gﬁﬁpegerﬁ!ﬁlgbs%hﬂgte mes?{ige

transmtted | arer in € Sservice I s-se
and may be dedmasinded navicty anight edvedised buthet bessnetted sehocovatayahlovs: Wbt

sent on the deened, a nsmtt

or ot t T anShT e SEEIE e O SEn B Rpla e Tt ity Rk AT B
S orrehot hgr kdtl@eges inddtedt N6 ttlﬂ@wg,oire Heatiied i figr fiRt nBsagt QA4 ldynihyrekkip
anot her ESIg t etransmtte eryl ces tion y CO ris
message carf ing tac psoepd Fresyagand, tI{Feawgéi?Se).sgéﬁs e@eﬁ%wgﬁgp af?ulmg
service may héRsgl gNgdUR &&%ﬁne§ﬁ1@a/ﬁ&&nh@s%§wfd&§& kd 28 RO UEnsmIAG in
nmessage may carry a |ist of short service IDs for services that are

bei ng t r ans Hictoueent splggabagpa@dnay use the transmitted services
I nformation {6@1 et qfl@ g%ﬁ%%&% 1g1? %ﬁg%an&{?lsﬁ&pgchgmre%ﬂqﬁt se%@%‘?iata and

service of interest to't e transmt Servi ces

2009/ 02374 1PGFhti8A00BMAEBOBE scrvices. At time Ty prior to scheduling period ¢, 2 UE may
determine that it is interested in receiving service x. At time T at the start of scheduling
period ¢, the UE may receive the MSCH, obtain scheduling information for scheduling
period ¢, and determine the radio resources used for the MCCH. The MCCH may be
assigned a predetermined short service ID (e.g., a short service 1D of zero) that may be
known a priori by all UEs. At time T, the UE may receive the MCCH and obtain
status information, which may comprise information identifying transmitted services
and information identifying advertised but not transmitted services. The UE may
determine from the status information that service x is advertised but not transmitted.
At time Tj, the UE may send a request for service x to the cell. The cell may receive the
service request from the UE and may decide to start transmitting service x.
10052] At time T4 at the start of scheduling period ¢£+1, the UE may receive the
MSCH, obtain scheduling information for scheduling period ¢+1, and determine the

radie resources uscd for the MCCH. At time Ts, the UE may receive the MCCH and

obtain status information as well as configuration information for service x. The status



11 information indicates that this service is not being transmtted
by a cell, then the UE may send a service request to the cell to

i ndi cate w@g@%hmn the service. The service request Bpy,yRR04/§86kst O
trigger transm ssion of the service. Conversely, if the transmtted
services information indicates that this service is being
transmtted, then the UE may avoi d sendi ng an unnecessary service
request that woul d waste resources. [00B0]In one design, separate
nmessages nmay be sent for transmtted services and advertised but not
transmtted services. For exanple, the transmtted services may be
~identified inforautibtBMryl RANGM THiDBERYCRESbeRE SRgemittdebaduerdelisedhe
but not transnmitted services may be identified in an MBVS ADVERTI SED
SERVI CES neg@a“@éraﬂ%é%ferrﬁ?é%d@@s corprisserls Briermaton neglsp toraREve SEYIER fig
separat e Negsa0Rs MIRFH! MEodd @é@ﬁg]m ihts%Qn%ﬁfrmoﬁq%ﬁﬂ@homﬁaﬁ&w&sé %FedshQHt
not transmitted services may allow to termnate reading o

MCCH ear | y. s@wice efhrfpt esrvideex,UBesray infetrestionnéort fvavicald, andr vo&s@iv m“ther
interest to [ and then
ski p readi nbntf?%nea%%gg%dﬂjﬂnesgmkvqg*%ﬁgu b}%ﬁngm n%%%ﬂé?éiﬁr%f e Sr‘é‘%vr]“nau nder
of t he sche@dsBhg mertmmmettge startfoftshhaedUEl@Ipére:rdma%t}teHaEnmiseaiw tes

i nterest tran mtted.in the curr t n
period " LooMSuhaba sty RO Sk AN ot L M a0e Bt
sendi ng dat gaangsaveskhsadiol ifeanmet BPsdrPite $ &l MiCRRedubhg bérBR. T0: (RRd 9,
to scheduling period t, a UE may determ ne that it |S|nterested|n

recei ving s8I may recpive ditegorpervige xt e §IcadTCBf  schedul i ng period t,
the UE may ] Ve %n%ﬁ’sh&% A pI @%"Md@i bid RfTERY LR Ayfeoelént in any

scheduling period t, term ne e ‘radi 0 resources us
MCCH. The I\/Dxdelrcﬁuxylglﬁeaca@mhgg\edml pn é“dsad@rgm mndigsﬂabmt infematiorefolr E):mce X

(e.g., a short LvVi C priori | |
Ues e 1 - mihet 7o s6en ML s flimfe e o T i sy e
i nf or mat i onbe Wit 6h tHEYITCONRIthS Bl lbWi@ ¥BEdutig p@lﬁﬁtmzﬂ PQUErBasRtditethe
services and i nf ormation identifying advertl sed but not transmtted

servi ces. TRIGETaYRY ipferatisnner FFaiterhi shaduigeineried et apd mruse this
service X ig sﬂ%‘%&h S86Rbn RPkecdit e ttcltf ervite li gﬁlea_lﬁmg C!Jgﬁo&”tir Efélyln

send a request Tor service x to the ce he ce may r Ive t
service r eqdesdengnohhmtehealtEtlarsdmdaynm;mlpdef tatensy wratarﬁmgawsmettl ng

service X. 1At t| T4 .at .the start of eri.od
the UE may i@g? vehtlﬁ &Ef' 15 Qlfﬁ“’gsﬁﬁwau? Fﬁgt}f%}e Qgpp af?”fe Srent beforb
schedul i ng ﬁ&rM@dHtm-h sthedatiok pi@todr Th s ﬂésﬁgn[ adiﬁ(guﬂ'aesmﬂﬂf@ﬁﬁtlbltsﬁﬁ sé®fce

the MCCH At t et obt ai n status
i nf or mati on "é‘éaly Ianté’él tg%m&‘gﬁi‘%‘ﬁ’ ‘:ngpﬁ‘i“?fﬁf 1 on ety fg% %‘W‘F%@ may llg%“t
status WO 2RQQ/ 0ASTAHLRRI LAR2 9&%&@%@%&0&% +1 n:if%"r L édﬂﬁgﬂi@ﬁoﬂ PRt

that service x is being transmtted by the cell. The configuration

i nf or mat i onAnHy redniyist weciag thc|cnnféguﬁﬁtqndnfon@@mofor grrviee siffpe heMEEH in
fromthe MI 0, e n r {f or pat A
conpri se t ne SAbmE BECSCEL A g e A, gl @Bl BBl BF SR Ae T o he

service x, MitChasthe bdye szchbt&rlmgpémcrml on. The UE may now have all

pertinent | mﬂ%ﬁrat Ih? getta%otrhgg e?slp\écet go%rﬁ\é\llr%’goﬁ( information for advertised services may
be sent even when these services are not being transmitted. This design may reduce
latency in starting a service, as described below. Furthermore, the configuration
information may allow UEs to make informed decisions about resource allocations and
potential conflicts when determining whether to receive a given service.
[0057] F1G. 6 shows a design of a transmission scheme 600 for sending data and
overhead information for services. At time Ty prior to scheduling period ¢, a UE may

determing that it is interested in receiving service x. At time T at the start of scheduling



10053] At tine T6 at the start of scheduling period t + 2, the UE may
receive the MSCH, obtain scheduling information for scheduling period

t+ 2, andvﬂ?%ﬁﬁﬁﬂsﬁ‘ﬁ the radio resources used for the W%gﬁf)s/@;g&w ce
X in this sc Jullng period. At time T7, the UE nay receive data for

service x fromthe MICH [0054]1n the deS|gn shown in FIG 5, the
MCCH and MICH may be sent in any order during a scheduling period. In
this design, configuration information f3or service x may first be
sent on the MCCH in scheduling period t +1. Data for service x nay
then be sent on the MICH in the follow ng scheduling periodt + 2. A

~UE. may  recepaeydt e (O frad Weive Ahe MO, iBaiOfhbaNling S fvhkaiok fbiNscheduling -
scheduling period it +1 and may use this confi ratlon i nformation to

recei ve t hePelipdal pest deferping tieyradip r@&@h@ﬂw;eﬁgfob MECH At fime| Ty, theiWdE
desi gn, the[ng& s ﬁl%tmcﬁcg)%m ¥ fs piﬁfdnggn&f‘ ahﬁta%&%m'enhat s?ew;wg s

servi ce X. I n anot her 1S not own In FIG
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period it +1. 100561l n yet another aspect, configuration information
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transm ssi omhfseeEoR fRQevicek réRndl M@ntiat Meo™ Iﬂﬂ@rphﬁﬁd:hédilﬂlﬁg pediddon Ther
services. At_tinme To prior to scheduli nﬂéperl od t, UE may det er m ne
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of schedul i 3 r E , ¢
schedul i ng .ﬁﬁ‘ o]rlrra? ?oér‘fﬁgduqm% %‘? lggj |r ﬁgy&f?\gg&? tﬂ%ﬁdwﬁg esﬁa(r%%nzﬁfarmmon

radi o r esourrcémiting dut fayvice hes h@mrammtmmemQ statuiy énformatioy maycle wsed bhie
N, oot ai gt sl ALALTRL D aAf H8! BET RGN SEIMEESNidkS: may

adverti sed 8 ansni y carry con tion
i nf or mat i onrdcoive @itd MSdHea‘ttm&éﬂ ®etive desVICaHdt tlhe M&mtmneltma service

configuration infor, ’ﬂl@z{(ﬂg servi.ce x_from etj hed#rg
period t. AF % IEMIEd { ity R OB R G SR OB O8 P
cel . The cek¢cHBY sEIRQEIMEPdRE SEIVITHE U 49Sherf feB8IVd BR MECANM thdYext
decide to start transmttl ng service X.
scheduling period ¢+ 2, determine the radio resources used for the MTCH for service x,
and receive data for service x based on the configuration information received in
scheduling period #+1. Alternatively, the UE may buffer samples for scheduling
period ¢+1, receive the MSCH and MCCH, determine that service x is transmitted, and
obtain the configuration information for service x. The UE may then reread the MSCH,
determine the radio resources used for the MTCH for service x in scheduling period
f+1, and then receive data for service x based on the configuration information
received in this scheduling period.
[0060] The design in FIG. 6 may allow a UE to begin receiving a requested service
in the first scheduling period after sending a service request. This may be achieved by

sending configuration information for advertised services in each symbol period. The



[ 0058] At tine T4 at the start of scheduling periodt +1 , the TIE may
receive the MSCH, obtain scheduling information for scheduling period
t +1, and. dgboming the radio resources used for the MpGHukRhs&86MI Ce
x in this scheduling period. At time T5, the UE nay recelve data for
service x fromthe MCCH based on the configuration information for
service x received fromthe MCCH in the prior scheduling period t.
The UE may not need to receive the MCCH4sent at tine T6 in scheduling
period t +1 . [0059]In scheduling period t +1, the MCCH may carry
status information indicating that service x is being transmtted.
Thi.s. st.at us chiHpQratoH i BRYn 6y 43R ddytiRt RefviddEsayt ek 66 FARLIBEHVLREN
X. Another UE interested in receiving service x may receive the MSCH
at tinme T4, heaes!sghedulae Mrod ihteefiédre T6, and determine that service x
is transmt Th i i i L, f: 7 -
service x fpgfrilﬁ”t he%Nf%eiﬂ?%CG chrgddﬁ&ieriq,%gg %%yi@gg{a? %illamllge%{h%% fkggw%nﬁén
receive the i N j o + 2. de 1 t
radi o resour ﬁ%@@d@?@% %%QP %1'}5_? gleﬂr?@lgdgggx%om Hg‘ "F cejacé]%@—hgg)tfagﬂ %r
servi ce x based smvitdidDeomf fagior atsownesi nfedr foat scoedule@lc edrvieck im the current
schedul i ng period td 1. Al.ternatively, the UE may buffer sanples for
schedul i ng peri off"FIUPEPFER%E| ve the MBCH and MCCH, deternine t hat
service x is tJ apgsm &d %,h@m{(a%é}jpﬁhc? bﬁi&%rsﬁ‘emwﬁjsi RNsHoRT REIEL I for
for service x. The UE may then reread the CH, determine the radio
resour ces used f#fveitived MIGFesf or service x in scheduling period t +1,
and then receiyve ta f i G - . . i ion:. . .

i nformation re"cels\glkgldgrll rg&{ %?gé%cﬁ%Inlgﬁlgﬁdglgﬁﬁgé{l&{lgggw%ﬁg%%é’gﬁécﬁbidrrlld
FIG 6 may al | owadvetiized buthetirmsmetdiseivivgs, &.g. .00 spatatamssages,cadi n t he

first scheduling_perio sending a service reguest. This be
achi eved by se‘nd?%@l% ?WFP@DW%%BH?ﬁW%W“&%a 8@‘@?4?3%@55%%?’885
in each synbol pgbiodat afd kot trhdsrgi@Bd i guration information for each
advertised service may then be available for use in the next

schedul i ng pgyshpd iicnerdedve fLRORS] Fidrlict efied: SERPEIE Mha fbesﬁea&h'dﬁﬁ_ﬁte@y
UEs may be achieved with the follow ng: Send on the MSCH schedul i ng
i nf or mat i onaebedicicsl. nd EE Happi inigreoted dhatves advirtedNmt net traagingted service

resources u LR 2 SGUEAYL RS SRE WG iakdhe bEMR ke 8dWEEE for th
peri od; Se%%ggn t%e V\EgH{E Smatppi nag gﬁc{agngyge#vin@g ?%s?é]tcg) s%(gqut ot te
servi ce | Dsshat saderlDi sithas @erviceesThe Sghdnagnmoyre theOCHist &bwsthe list of
information identifyl ng.transmtted seryvigces.and verti.sed but
transm t ca*bre ol R IR LRt PN TR PREAREERN AN HE MR
This change may be principally for the benefit of other UEs arriving in the cell. The UE

that issued the service request may already know to begin monitoring the MSCH for the
short service ID of the requested service.

[0663] FIG. 7 shows a design of a process 700 for scnding broadcast and multicast
services in a wireless communication system. Process 700 may be performed by a
transmitter such as a Node B or some other entity. The transmitter may send
configuration information comprising a mapping of long service IDs to short service
IDs for advertised services (block 712). The transmitter may send scheduling
information comprising a mapping of short service 1Ds to radio resources used for
scheduled services in a current scheduling period (block 714). The transmitter may
send data for the scheduled services on the radio resources indicated in the mapping of
short service 1Ds to radio resources (block 716). The long service IDs may be used to
identify all supported services in the system. The short service IDs may be used to

identify scheduled services in the scheduling information. The advertised services may



Send on the MCCH configuration information for advertised services,

i ncluding those that are not transmtted. [0062] Wth the above
features, vipos@bpie request procedure may be unconpli catgfisRighrsoss
efficient. AUE that is interested in a gi ven advertised but not
transmtted service may send a service request and may i nmediately
begin nonitoring the MSCH for the short service ID of that service.
The cell may nove the service fromthe 15 st of advertised but not
transmtted services to the list of transmitted services on the MCCH
This change may be principally for the benefit of other UEs arriving
i.n_the. cell be Thsbskoftthatupbststedrlidte, HEMNG RRedBHURELCHRA aierae@dsét show
to begin nDnltorlng the MSCH for the short service |D o?

request ed s&FVFIEd EHiRss) FITeS tangRiRg ‘%aydé@dgﬁleoFChéd'ﬁF’@cé@%‘Wégn fWr 2
sendi ng br ogdeafingaRehddt itd &as zﬁﬁénVlhﬁﬁ'ﬁaﬂxdh éh WeJrRbPRnsQ IR HaGabi éﬁ@
system Process 700 may be performed by a transmtter such as a Nod

B or sone ostheflulehsdrtiges oTidratfiaeigmialt er may send configuration

i nformation ri g p g c I Vi ce
Do T or advlFBTEC TGP 7 RRPY HaGRl o F0erbEtabls™ oo B, ieb bt 6
schedul i ng hmﬂtim:iaﬂaie'r\dmscimnq)mh&iaag camnmppatntgl gifstesorAppamiusi 81 Inbkide0 a
radi o resourc Eq %{ﬁ.e I’VI ces in.a current scheduli n
period (bl of¥ ‘7‘5%5‘ %?S kgH{af‘P%r‘n REYAUOR FMHEYES AIPARPHIS 'ﬁ&%ﬁ?‘“é
services onibie sadH GerkRS AW CRS ativiedliizatseelided, i MEodBPRINED SéndShBEduling

service IDs.to radio resources (hlock 716). The | ong service | Ds may
be used to IHEEPY CAMPTIENEFoMERINE &F vharkseryige dRs t%f%‘i‘@rf?'”ﬂf@“ SpRS for
servi ce | Ds mRyubesdivied ihQ chﬁ@rﬂkkﬁeﬁu%@lﬁ%h eﬂd%‘%ﬁdﬂu@@lé'tﬁs&ﬂ&%m for the
schedul ing information. The advertise ervices nay e a subset
of the supp&thedieles exrvicesen the mdlia rpsowsedsanilitael! indhe/ngpingraf/shioe sarveagdDet
of the adveEéﬂaﬁﬁqes%ﬁFc\éé ces. The transmitter may send the scheduling
i nformation on a Ssc ul i ng channel, the configuration information on
a control cHHéAel , FAGI9 datves a‘@mghhéasmeﬂﬂbeﬂarsmemir@lsomasa ahd alufticast

channel . [0064. IG 8 s ows a desi of an S for.s i n
b oadeast | vHe £ & Aoy ForrRg er it R BEB I mrL Be raro Ry
Appar at us 8@ReivaiCiudHes AURRE Ubfie Bl te@tige MTheCRBiv GUhaAL teaBive RESTHIBLAN
conprising a mapping of long service |Ds to short service IDs for

adverti sed é@?@ia&lé% CORPHSIAGI & TRPAINEoOL M SEHEEUDISNY Pherbssrgice dips for
conpri sing g4VERRRY @Qvaes sl 9138 T %E?ecle%r 9y edhRink %%‘HH{t %&%lc\:'flﬁdfoﬁ Qr
schedul ed services in a current scheduling period, and a nodul e

to send dat scleased sondesbisedion s mepning eflopp sertvise AR o shosistviceBs (block
i ndi cat ed igﬂ he mappi ng of short service IDs to radio resources.
100651FI G s)hows a design of a process 900 for receiving broadcast
and mul ti cagi0eser vilhe sedeivea maly medegesschaiming infathatinon syspesing Pmopesg of
900 may be erforrred eceiver su as UE or.sonme other entity.
The rever ver b TECIe Tl FRRER O e Ar SEHE G oG gt Fars g
mappi ng of F&ﬁt@l 8863k 986)| DIhé Gesddr tmSe d¥eiing BenctiRE tﬁ@\é@lé&té@%&me 1s
services (block 912). The receiver may determ ne a short service ID

for a sel ectdd @%4\ﬂt&%ﬂ%ﬁ%ﬂé@h@wltﬂﬁ@eﬂw&sx:fb%?he|SB%‘@S€'§@F¢/II&@r|f®sseteéted

short servi g&vikDand Bl QekeddtA) infdrBARG]. ThE: F8G6LMETy 1BMit) AGSIcMLied service
schedul ing information conprising a mappi ng of short service IDs to

radi o r esourweng direschedrled shrathgs anl the cvirgd sschedubing perieht(bloeh &dd). | Ade
period (bl og ééﬁl%é%aﬂ%?er GeIME' 1 ceqeﬁsgfl %Pﬁw"‘@?&ct& f%am&e %%Jeg’cﬂleﬁi-e

service i s sC e current schedul 1 ng ased 0
short servi oeppibg fobshdrhecrsiet ¢0% ¢ regidr msmecar(ﬁlot:h @28)(: h'ﬁhhli‘elcﬁger may then

SChodul ed SEFU AR R e TEsb ATt (1080 T gt oS bR ) otk

recei ver nmayerdieé @ylsokre2y.adi o resources used for the sel ected service

based on the nappi r%% of short service IDs to radio resources (bl ock
[906710 e receiver may perform blocks 912 and 914 in one scheduling period and

may perform blocks 916 to 922 in another scheduling period. The receiver may receive



[ 0067] The receiver may perform bl ocks 912 and 914 in one scheduling
period and may perform bl ocks 916 to 922 in another scheduling
period. TRgoh&GBtMer May receive 16 the scheduling inbprRide@hyshdsOom
a scheduling channel, the configuration information froma contro
channel, and data for the selected service froma traffic channel.
[0068] FIG 10 shows a design of an apparatus 1000 for receiving
broadcast and nulticast services in a wéeless communication system
Appar atus 1000 includes a nodule 1012 to receive configuration
information conprising a mapping of long service IDs to short service

1.Ds . for . advefet ici@hilis € ivoERsion X AUdcBedlidd chonndBtigy BanTRuAiSN Atbrmation
service ID for a selected service based on the mappi ng _of |ong

service IEB‘PH“%%BPP“%@FWﬁé@dﬁﬁéﬁ”éh%ﬁﬁﬁﬁﬁSTU¥6ﬁP61?€@§F@EM@€heduI|ng
i nformationy AR | 59189 18 sH&QPh s 0B BPhpparShY 1 60 #0P§ecte9n{ 28 Rcast an nd

resources used tor schedul ed services 1in a current schedull ng per
a nodul e 1018Hicesti stentasfig a wacked ecamadms@mwofetemrmhgpetr&tes 0¥k dwheds a

servi ces | neloifeGHi Rk SENEAHLLAR PR Atho A TRINLE SRR ocsterTlne

radi o resources used f Service base
short servi tBs tdshotrtoserdch Dy fos advassd mmﬂcea, aradkdhle 100220 deterreiaeiavidort

data for the selected service fromth 0 resou es used for the

el act od seryrER 1D BbBTFIEHE ST o HesTer B Ob BRGEBLE WRde Por
sendi ng br OQ&Gi@@HDﬁ@dndﬂﬁlet inash r@:@fv‘d's@i@ﬂulid'g iBfotnktene s pPIOINE W thHpineUT
system Process 1100 may be performed hy a transmtter such as a Node

B or sone OB} 9%?9 Hiﬁ torpHo resamses w@forrfa@edﬁ&ﬁﬁ@ram%ma%wt schpguling
list for se &a ;otllg §d€h fe @&&t&ﬂe}’\h&eﬁn tﬂgb@l@§oé& 3Gl

not transm bloc 1112 transmtter rmation

i denti fyi ngthemmsﬁrwh@bbng)e¢niﬁgl # menduiei 102e do éﬁcrnnmﬁeraéermsocue@s bmdrfgr the
adverti sed 4) . des

franom ¢ ter i GEBREche BRVREE LA sl Be FPS 46 PR BroglsOF end o
i ndi cate V\hatddeke Itoatto aadmee tiatsédr wersieaed ssvice Gosinthé titb msoureds used for
transmtted,, The transmtter may then generate the information to

i ncl ude theﬂpﬁﬁﬁgﬁﬁﬁ%ﬁﬁefor al | “advertised services. In one design,

the transm {¢0gp] MBWIGSNAr $ofvsaa fdesish JTES HAMEsSC ONDI Fo3 i RAdihH  R6MAs WRd
identifying the services being transmtted. The transmtter may al so

generate a SUCHRY AEYSEgd coMpreiess meMTHIRRHER iSyHeMdedtodess 404 Heay be
services beh&%lﬂfa{ &Y bl SR MLE 5 &.\Qﬁtas LS E &rtssﬂe O&Ezeel&&?n'?ﬁg &atn‘gﬁm{aixmy

then send the first and second nessages. e transmtter
al so send i nfagrtarmei lowst poehit ufcflysprrvg:cs bmg tr@@nrb@qdrﬁgd adv@m bcs@a@mdiscd but

i nformation gtdﬁ‘é}}bl'n tyédn 103; ™ STRE tc‘ﬁgéﬁla Egr m?ty sg [ rma? or ¢ id enp @nﬁ’t the

current sche I ng per "services el ng a ver I se
t he servi CeSerbeem’g}:mQﬂansmltted and the services being advertised but not transmltted (block

1114). In one design, the transmitter may sct an indication for cach advertised service
to indicate whether that advertised service is transmitted or not transmitted. The
transmitter may then generate the information to include the indications for all
advertised services. In one design, the transmiitter may generate a first message
comprising information identifying the services being transmitted. The transmitter may
also generate a second message comprising information identifying the services being
advertised but not transmitted. The transmitter may then send the first and second
messages.

[0070] The transmitter may also send information identifying services being
advertised and information identifying services scheduled for transmission in a current

scheduling period. The services being advertised may comprise the services being



transmtted as well as the services being advertised but not
transmtted. The services being transmtted may conprise the services
schedul ed m ssion. [0071] The transmtter nay i

request fa%ggméégﬁfhe bei ng advertised but not transm @g@h%ﬁﬁg?<m
1116). The transmtter may start transm ssion of the requested
service (block 1118). The transmtter may update the at |east one
list for the services being transmttedi7and the services being
advertised but not transmitted to reflect transm ssion of the
requested service (block 1120). The transmitter may send updated

- i.nformationgqdentid W ROl bheeSRINES $3inB 8laP&ildians Wbl EARARA. TR services
servi ces being advertised but not transmtted (block 1122).

[0072] FI G hoing Hewgsnitiedyaay epinmsise She sapprep sehgdulad oo tigymissemdi ng

Appar ot us 1300 i aaen St A7y G HLARLCHRP SATRY B AT AR B BhER

for servi cesaimmittef {Wrlagks i 1) e dTian dassaritt¢rcmsy aringamcisaioni efethebigtjumet

Servi ces. bePHger TNt URbd ThRESERE apel Ha By nb i vol 1S uervier

transm ttedpeipg REshRed 243 the JcoaedsVieeity heest Hiormod EREMitee tBelenect
advertised but not transmtted, a nodule 1218 to start transm SSI on

of the requeee%sweff&ereqae%ﬁshsﬁr‘écel@mkt162%d1éheetratnﬁelf@f may gend wlated
list for the §ekaibk fRnlSifOnt cGPRE E&ﬁgjtrﬁ'@ﬁiu&eiaeaﬁ ANVdcFiSs l%@fnggdvertlsed
advertised but not transmtted to reflect transm ssion of

request ed séniiiot gansanided(biaslidl&)1222 to send updat ed |nformat| on

advor 1 sed B hot Heanennored, A6BE50) 4 BN A8 BELMUERSBEAY wd

process 130@fitorastr @Ceros 1nga birolsic astmamdationl dysiemst Aeeawtuge%OO mcéudes a

W reless co C Qn stem Proces be perforne
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i nfor mat i on biigdgAlvdrded GuSRIt HiafeSittBE ianGodula s itd ted lamﬁnawhwu&ﬁ@@gtmg
advertised but not transm ,ttgd (bl ock 1312), The receiver

det er ni ne wAEFiGEY baing diapspidigd o Ve dcivices Hbawgnadtveeaedobuﬁ ROt ERHeded
but not t ra'&ﬁ%fetﬁd6b@§&91v@@ Feli\festr ﬁ)?%'s\éﬁﬁdce' H"&ix&r J@Eﬂt@éﬂ 6 HRE kars3dddd, a
The receiver may send a request for the selected service if it is
adverti sed pipduledi2 18 faagigrhirensadssianl ad dhe 2@ x6ked s¢rope.4 madun &229ds jugdate thse
receiver t 1.1 0

Fecei ved | b RLEE AV BELANES bahe BRMGHILE R AP SEAEM I by
i ndi cat e whebhesnstitetd tadv@crct trsmusse:rrmfctec rgutstahsnvicd, edd armeruic 1222 to

Servioe | PYHNOHEEdeaPaT WG PEahG “BUon Brok AR Bt e pese

on the indi (balhgaﬂlvdcr@‘edﬂ)bﬁm%&bmhﬁdi service. In one design, the
receiver )f receive a first nessage conpri si g i nformatjon

i denti fying (8] serfllfecdd B@riiqg dragispf ar@acesTHE® deteropeivingalroadeast and
det erm ne WaglifQt: s&0icseliecd Qer3QE doaBnirdcaAIPNY st FREMLCa30HEMAT be
transmitted. If the selected service is not anbng the services be€i ng
transm tt edpetipraedibyer reevegrsech aay UFewaiome ashes stiiiid Thegecsiyier may receive
conpri sing i is Y

ot ¢ 1 ansmi {1 RATER iR AENCHI: Mk SR RERALAS AT ARG,
second ness axgesrmﬁnq) (bledkn B li2inf (Tmﬁa“eaeumr mdﬂndatdrmmgwhdthaer ssese\hctndsseb.eémg
adverti sed not transmtt r i ver deter

e sel oot edbunBrad S8 EsE Spnnb Cui i e Shed TS EL Y BErfior e
transnitted.i3t4). the r@elvechdscne b veestifse thotclarsangrvidear § pradv atsediot Ag
advertised but not f{ransmtted, then the receiver may the first
message conpieneniFed 1Bk Idb) on i denti fying the services being
transm tted. god7a] anynGRe Qi»em}g;ﬂethé ‘%@c‘%:h)é@'inaﬁ}%te[ﬁ%%é’a%oﬁsﬂ%r%$§rﬁ&% &lvides

time and may term nate ear the sel écted service is found in a
from the received mformatlon The indication for each advertised service may indicate

whether that advertised service is transmitted or not transmitted. The receiver may then

determine whether the selected service is transmitted or is advertised but not transmitted



[0075] FIG 14 shows a design of an apparatus 1400 for receiving
broadcast and nulticast services in a wreless comunication system
Appar at us w¢gRepseiudes a nodul e 1412 to receive infor Bpkiy8Rosn73ocs
identifying services being transmtted and services being advertised
but not transmtted, a nodule 1414 to determ ne whether a selected
service is transmtted or is advertised but not transmitted based on
the received information, and a nodule 416 to send a request for the
selected service if it is advertised but not transmtted. [0076] Fl G
15 shows a design of a process 1500 for sendi ng broadcast and

~mul ticast sBisl 68%hd iAdiBatin'Bl @6 Sel@@éﬂ@éﬂh@eﬁtlh eﬁe awsg;e e rE¥epee ity 1R9e
may be perforned by a transmtter such as de B or. sone ot her
entity. The?tFHASHAE EPMAHTS BHRrMetian %m@w&ﬁwweeq Rea franpistgd. The
services beingadust de?&’gur(eblvﬁ&herlﬁé@e[ec%eseﬁ'@@@~°fsma1;n§)ﬁ% tﬁ'@)éelgﬁeﬁ kg
configuration information (e.g., conprising a service ID and bearer

i nf or mat i on)ramsontteiadﬁ theeektied steicn i rativeend bederiviges brotg wanamgieils themthe
(bl ock 1514 n ce.

Fecer ve t hat*SapyrRLRERte b BT AN: L by RGN RGP SR
t he confi gubaihg edvenﬁedrhmahmomaﬁsmnttetihefn saeothiercdm@nethegeeadmrrﬁaysechlmme
not transmtted, (bl ock 1516 077].The,transm.tter rec

Foquest. t o SSEOUL I OE SERAG ie PIPTTUBE F DGR e BT elsg s b

schedul i ng pef tk@Em{Hel 0Tke 3od®kr mIP Betbrm@RS Whith&rthdBectddaetvicelif among the
transm ssi on of the requested service in a second schedul ing period,

e.qg., inmedPaviersbeing PWﬁad prenct tiaggmitiedh e Hiihe prieqiesk sestce 15110k Rmam e
[0078]FIG 16v& OWEn@ 1 AR3H:9M vRf n&nmapfﬁe@etm& 1R0Qc iRt 1S §ﬁﬂ1b Mt message

broadcast and nulticast services in a w rel ess conmuni cati on system
Appar at us 16@@piities tdemagionndukiéyins R seoviesring tnssittadf ok ome, the

| dent [ Y1 N9 aerdl 89 DRI AMELIIORT, A TRIYNS AGRALOBETPIR Bicced

configurati on I nfor service vertis
transnlttedsmamenthmimakﬁxmad$em®gehe conflguration information for

t he service sed t not. transm t nodul e 16
oceive o r SISt OpBEY FA Skt e deha Rf bbb als LGP et e hedr ol
inafirst samedsw ichdcdeni DdireRHA c@nMBaibitRN1E§8mt OAggaﬁms tlﬂ@m&fﬂﬁiés an
of the requested service in_a second scheduling period

i nmedi at el y Mdpledil AP teReive infarmatien dlentiiving sserdcedeing @@V@}i#ﬁ@ndlsrmces
shows a desiygfle QfivétiRdAG e Het &Z&metéar 2" BERIY 1 DG B RAYEAR wRAEkr a selected

mul ti cast serV|ces in a wreless connunlcatlon system Process 1700
may be perfo¢misd ibytransmétedi arers sdishisad bait WBt dransoitted drabvr orrthe trgccivede
recei ver nm e nf.i t i nfar i.ar e
bei ng adver ?%edﬁgx d(P Ib§§%§%§ﬂ$g%s%@.gﬁ@#@gtEP a&%ﬁ&f%&Qwéqf% fs
(bl ock 1712ﬁdw§h&dbenenmemmﬁmylobtain a service ID and bearer

ed servi.ce fromthe ura

i nformation th | ect fi é

i nformation Q‘%Bck%ﬂﬁ;ﬁ@% shayys ¢ alegigy & W%?ng&g) e qiradip ;%Pada“?ﬁé and

sel ect ed semMilERst Bertiees fih I twifCdi® dokinchifaeibh Qfsteidl 0Tockdsl 6500 may be

[0080] The recei ver may receive scheduling information for a second

schedul i ng performed by a’transmitter such as a Node B or some other entity. The transmitter may
send status information identifying services being advertised (block 1512). The
transmitter may generate configuration information (e.g., comprising a service 1D and
bearer information) for cach service being advertised but not transmitted (block 1514).
The bearer information for each service may be used to receive that service if it is
transmitted. The transmitter may send the configuration information for the services
being advertised but not transmitted (block 1516).
[0077] The transmitter may receive a request for a service being advertised but not

transmitted in a first scheduling period (block 1518). The transmitter may start



period, which may be imediately followi ng the first scheduling
period (block 1718). The receiver may determ ne radi o resources used
for the sel&e§9d358r vice in the second schedul i ng peri pdrasesoBest he
service ID for the selected service and the scheduling infoltuation
(block 1720). The receiver may then receive data for the selected
service in the second scheduling period based on the configuration
information received in the first sched®ing period (block 1722). The
receiver may receive the data for the selected service fromthe radio
resources used for the selected service and based on the bearer
~informati onrajsiidnFdiGhe iQGushaierdceddRsd GRoff schBdaRRPeabY %.d Sinddddtely
recei ving broadcastﬁ%nd nul tjcast services in a wreless

communi cat i Gl °W§°itt rshpphstHingoeHeb®I9cKdPes a nodul e 1812 to

recei ve confjogyr at iFgg, 'I@fs%ﬁ?fa'd%@xgﬁ QF o8 e?p%!aﬁﬁﬁs 61%0§ &6V k&@;n@%r@&icast and
advertised but not transmtted ina first scheduling period, a nodule
1814 to obt aiuicast eOvieseriviacwirplEssasranibeeasion i sstonmad Pesmtind 640hicludes a
sel ected se Vi i H2) . - _ o]
send & r equiltk R JotF SRS ERR sfHtibh Mbnl bl TR beind ofRGeR, dbGu
period, a méid & gfmﬁtet chlf' igeeiivre irfotvetioh ifoxgedch fservirat eory ddyvertiaed batomd
scheduling erio e i di at-e fol l.ow n he first
Schedul i ng BEvTBe. & eiils 16 E5trnf s DR PTa L ep fheciel s bgine
for the sel agicebes BuVh@aranimitBe Seeoue 16 hedibdinga p@rubad'obasadm@r@efh@e

service ID for the_ selected service and the schedul i ng i nformnat
and a nodul advegrod byt pot deansraittgd i a syt sehpduling %%ftoéda%de? Podule; 1929 I‘;Re‘;tart

second schegdyléNaidhess R r&ﬁ@ﬁ&i Qitdh g Q%Eﬁcﬂkﬁh@&dlﬁ@ r%eﬂf)@ rdigt i!nﬁﬂedmtely
received in the first scheduling period. [0082] The nodul’esin
8, 10, 12, fdlowig fénﬁrslgihn@;lmgmd se processors, el ectronics

devi ces, ha e | GOSyp C I I i j, t
nonor o5, off ol o, FRE GCnaBRSCHEAM, £ SAIRADIRE for BLGR JFLLEMY R
bl ock di agr amitGstasateistsgim af umum E&oitﬁzﬁma:adoﬂJEyétaﬁ Wndoebs rfﬁQO heayorlne
of the Node Bs and,one of the UES n thl des

110 is equi B ?F\Rgtbﬁ afeaﬁweéﬁﬂ%{gaﬁ@g%’ﬁam Sﬂ%a&ﬁ Tt | g ree R w3g rﬁcswe
equi pped w tcdsnf@ued%@ nﬂa;snallaﬁaﬂ at Bl Rer @6 Being WherBed ButgRhesidnitledln a
and R 1. [00Q84] At Node B 1 a transmt processor 1920 may_receive

data for br&&déshedulingporipd é‘%lp%hbl/%r TB?\F“@%.%’%‘I' ef Qbaia Soresh B at bearer

source 1912mf§ﬁ1@aﬁ§ﬁ“ﬁ§r fRE %91@&&@ éeréggQro&%e%ﬁﬁgéal&mf&%am{ aﬂo&am 4),
service to obtain data symbols. Transmit processor 1920 nmay a

recei ve schdBer¢caiyel mhypsendtd waycst Enfthysrleatedoservied orthafisd racfesddlﬂrtgr peried
ot her overhgﬁg qggfnatlon froma controller/processor 1940 and/or a
schedul er ransmt processor 1920 may process the overhead

i nf or mat i on[0488] pr Ak decedwee mrgyadcs yarbdikcduling ihfoamstidnt fof BX§econd schedulmg

mul tiple-in L.tip ut put ..(M I 0CESS0 93Q. may .mul. ti

The ont o sy Wi mfe o bBrkueh SlaBre 6 T ity ok sy
(e.g., precqdelectier My HétpindxEehdRyiehalk s usdiidfop tRWedeted s@iic it the ekl
streans to T modul ators (MOD) 1932a, t hrough 1932t. Each nodul at or

1932 may pr stHsdeling i?eé‘%é’é%qd\f@ Besgvice dPigb fhestlesisrhsericg. and ths schedying
to obtain ammutduh (Sl ﬁOﬁtTlﬁEifQ&en%@ﬁﬁ? BRA R4 I Wedlf LG in

process (e.g., convert to analo |'ter, and upconvert) the
out put sarrpltl@ seeershsphedpliobtpgripd a&@ému ﬁhﬁ@@ﬁ@ﬁ%ﬁm miogioaidn rereigedymaths

trom modul abolSEaRR dbNAR PA3). RS ADSHIS: thrl dkRIRgS

1934a throu respe rve
service from the radio resources used for the selected service and based on the bearer

information.

[0081] FIG. 18 shows a design of an apparatus 1800 for receiving broadcast and
multicast services in a wireless communication system, Apparatus 1800 includes a
module 1812 to receive configuration information for a seclected service being

advertised but not transmitted in a first scheduling period, a module 1814 to obtain a



21 [0085] At UE 120, antennas |952a through 1952r may receive the
downl i nk signals from Node B 110 and provi de received signals to
denodul at axye 2400lodddd) 1954a t hrough 1954r, respectivel ypchashosor3oss
denodul ator 1954 may condition (e.qg., filter, anplify, downconvert,
and digitize) a respective received signal to obtain received sanples
and may further process the received sanples (e.g., for OFDM to
obtain received synbols. A MM detectoi 1960 may recei ve and process
the received synbols fromall R denodul ators 1954a through 1954r and
provi de detected synbols. A receive processor 1970 nay process the
..det ect ed sysdroks,IDpral beeed adadedon gba tifeoselatrdy bareise dfon mltae f;@xﬁﬁgut‘abioﬁ

data sink 1972 ovj de coded ,over head. i nf or nati on

control I er/ BHd I@Eg‘g%rgf@féjl@fj % 9B 8| 2 TeRES oloh s & ‘FFQJEdo?eWW the first
det ect or 196éheadlthg! paRUYQ REALEIZOE t&&@&l\*ess&l@dmingrﬁﬂﬂir@ﬁf{ori ®ort H8econd
processing by TX M M) processor 1930 and transmt processor 1920 at

Node B 110. Sﬁ@é@%@?ﬂ?ﬁe‘ﬂ%ﬂl 3K bedmmgeiatehp follgating the distachrsuling pericde @
1978 and colyuRle 18 % 'a@tElln(ﬁHe Qa%(%esovfr@&%@& gorftﬁé sS& &8ide T 8sBond
control |l er/ processor may be processed transmt processor

1980, prec odfémdttiyzgaaewd Mam antbc egITr IDQ“BQﬂ(el sreleam Iservack|ag) the scheduling

condi ti oned | at.or s ou mtite

ant ennas 19;3?%1{5%9%{”11}4 1@&%3?}%% %or eq‘@ %31 Z%Or thees?ff) te(fifker\éllcegﬁlaﬁg S?Crogfin
UE 120 may beheddori pambdo;bamdt ennts dcgﬁ«gurammdnfommaﬂi ycetledonukiat dirs
1932, det ecg%gdt% detector 1936, and processed by a receive
processor ¥ gd*ﬁf‘% 'n the data and overhead information

transm tted@mg2)E 120 mdRRE 14 Coasr ol leens/ py, Q%eﬁﬁolrSSmlﬁé&nﬁﬁb@ p8QQsIBY
direct the operation at Node B 110 and UE 120 respective

Cont rol | er/ pleefEadasodevione dwarpp et eéf‘rctramﬁ%cqorrwp@%%slogml | ot
7, process LLQQ ik efel Gra :ﬂfuonﬂﬁx%%&?%eﬁ%@o in FIG 15, and/or other

processes for the techni dques described herein. Controller/processor
1990 may i npd08dknt KG. AP shevs prdeskgba®n df @ @@is@n of Nosiedd 446 a0BQE 120,
L3, 2" SRRk e g s ARGAOL B L sRERS S35 Rl pte
and progr ami tddesuipped Mabld Btchdls pa3da quﬂg?Dl%neamewEl Mehy cquigieadiitieRr
1944 may schedul e for d k and/ or | i,nk transm ssion,
schedul e trﬁ?f§?ﬁa§§§§%t @}f?gg rea"ﬁcgerr‘ﬁETﬁocéﬁd Vi ces, and

provi de ass{@Bapnt Atafodeadlil 00, LEMIFEEFoéRiort1020 S eé’dét\@ma%r%ﬁgdcast
services. Controll er/processor 1940 and/or scheduler 1944 may

gener at e scHBHIRF R B ICARISCORCCA AT R dBlicioNEad H Af a?rwmtfowomﬁort 1920
br oadcast afily BdLGRS s §rdh0PSrvic2R SARBELTBARKIO! Tkl ploledhieioap!
woul d understand that information and signals may be repre ente
using any ofmaa leg ireteyveohchdilflingr etrfonnaélomnomd'@ue%manqurm@m gud'er dHpr
exanpl e, data. s} o] f.or mat Qi t
synbol s. ané@%‘ﬁ&aﬂ ntf%%}ahgﬁ"sﬁ%ng amISﬁgcﬁfcr/ 19CESS0 Ou%ﬂj(?) ljl{u%’f)ﬁ (%18(\1/1201‘ 3944,
descripti onTmymbeprascesmesm mely lpwcmlthageaheadunfo&nﬁtm aldgedvidyragniaat c

waves, magnetic fields or rti fiel articl or

any conbi natY®BwL h‘grtré'lB?m‘f 6%9‘}1?‘]1%8&“’6‘# 'i‘l?aIF -oWBHt @ilﬁ\ﬁofﬁ)( 8?65§?56§§Q:F’§¥e
that the vakiu@ifSex tht bl&hrsﬁhbddﬁaﬂld)&b‘éﬂérhéﬁd%hﬁ)olsfmdﬁh%‘@ syrfbdl§; Pkdcsss (@d

al gorithm steps described in connection with the disclosure herein

may be i npl éreepred dthasmiltiplered yebplsr dihrovide nbrudut symbphrsireargy to T
conbi nat i onﬁmamate,% MOES SHBaT Yoy h' ugby at Ea&hhédﬁl%ﬁrl@gﬁqﬂﬁﬁggidse&ya

of hardware and software, various | | ustrative conponents
nmodul es, ci respictize oniput Smép’s stieare(cdapefor QFEEV) t@e@btab@ve)ug:shmw ytrgam.

terns Of t h%'aéh {ﬁ‘gﬁl‘g&tb}) 5@312' rtng% FL{W%%} E%ées% Zg g & 35’1{'\':%&' %%?’atrﬁpil by d ﬁlter, and

i npl enent ed as rdwar e or upon
appl i cat i onuprdverdsthg nunpmmpba $itcami mpmmdadnwhlmec ng&il alll deyink mignals

Skilled art Ifr%)r%nnﬁomsy tors qB!’QeanE ougEE ?&32?%1?139 Ieprglgsnl;xun \tfi;l %%%{elra}a S ll9r3]49y %E&{;gﬂg

1934t, respectively.




[ 0090] The various illustrative |ogical blocks, nodules, and circuits
described in connection with the disclosure herein may be inpl enented
or performed2wobis7ar gener al - purpose processor, a digitabrasgnsbrzoss
processor (DSP), an application specific integrated circuit (ASIC), a
field programmabl e gate array (FPGA) or other progranmable |ogic
device, discrete gate or transistor |logic, discrete hardware
conponents, or any conbination thereof %ie5| gned to performthe
functions described herein. A general -purpose processor nay be a

m croprocessor, but in the alternative, the processor may be any
..conventi onal[Ol]BSbcesﬁsEdﬁE IZQ)rannemrhdsé9$2arﬂlmugkz(b?ﬁﬁrmialyeeqemrthtsdmrdink signals

Comput i ng_ AB9ReReie ® 077 0 dBniie sTRORT olea comt B CP BRI AL

a pI ural i tytobughi CODPr OBPSIiOEy, ©Ach @Emﬂmﬂaofm%@pﬁz@ceswﬂicﬁl (dg., filter,
conj uncti on W|th a DSP core, or any ot her such configuratian.

[0091] The sfBpLlYooyntRnvErSqansh 1&!*&5} ArRtResiS Pl signal dArRbéin geesiiedn
the di scl osugybensd %a@%rth@r prabadiRd ref 88 tshpled (Dar @WO@DM)”toaobtam
sof tware nmodul’ e executed by a processor, or in a conbination of the
two. A sof t wégceivad dimioltayAr MV detactmALP G rrey yicodivenand proeessythe R@Mved

nmenory, EPR%\q PROM; (o]

renovabl e d %%% or %{/SPS{) gﬁsg? @8‘%%‘1 109?412% Jég{dfgrgg{e&%d ﬁﬁm RS-
in the art. AArcexeppkessyr EX70 maagyeproeds ﬂmdes:ctz:dupﬂnbdstmoﬂdedqmod@:b%mfor
such that the processor. can,read fro

i or it 1 on TSR T Er QgRCAEaNE A ARy e ekt Pt Bepyioage
nmedi um may  lbentidMeioadssdro19He B BERE:SOthe Tds&smg)ws\amoadwectditel%o and
storage medi um may resi dgyl n an ASIC. The ASIC may reside in a user

termnal . | FEHE Pé‘l’cteéﬁoﬁa{ U cqmpleperirse ghe awaewg byt GK Y EMReRiPeRtror

may reside 4@3@&@@&%&@1@%@&8@@2@ at Ro& mSes. termnal. [0092]In one or
nor e exenp ar esi the functions described my be inplenmented in

har dvar e, ‘{%r e,Or |tbﬁmmlmé< arURn20c datsi fiemi %)rdatahéwé@f 78 and control
i npl enent ed df&-rﬁa(ﬁ%ﬁ\’@. ’retq{?t%tsf RICLAOR) T R iRl rgt%s%l} 1990 may be

transmtted over as nore instructions or co
conput er - r eadabdsed bedi tmmsmttqnmmﬁser 19 patobdednteda X MEM pocdsedrhl 982 (1f

conput er staor di a .and nmun tio dia inc ing.a ne

Chaput ot 1 oESH el BBt ST AR TR o et T e sy e
anot her. A shtefiiageIfRdhRupRysS e, Anyloaeysi1I1@hheupteﬁtisagnblaa‘foncaﬂ lhe may be
accessed by a general purpose or spe

pur pose comnput er of
exanpl e, and®%ped |ba'rﬁnf°af%w34semﬂlt@a%3réifcmp@aeram "ﬁeeqt%c%da a MIMO

conpri se RA%teBngﬁPﬁ%m%M Qr re@&b@rpréﬁéﬁb’oi;alb%j'té kob®liP RO Bata and
Wﬁgnetl c di sk stor a%e or ot her gnetl c storage devi ces, or any ot her

medi um t hat orgthcaganiggagtiondraganitipd by Ustl@fe desired program code neans
in the for m{lﬂf 7Lnst(fciﬁ?r%ll&@@ro%ssgr@tl@4§taﬁ{llqb% E‘Elgaontgctt ﬁ]@tog&@porpgt Node B

accessed by a general -purpose or speci al - purpose conput
gener al - pur po8 endrUls gée.i mkpagptivghns € qpirolt@gsarssoAl 1940 nayyimpbimmac b diredts

Cof bk & i < PRRRHCHOTD BI0T PR g WElsgi b BTCS Ll pRes P 0BT IO o other

source usi ngr@eﬁs%ﬁbﬁhh@atb&ﬁiqufe& bixscritietl i Bereiabl eCorltiolled Reccpsir I 1990 may

digital subscriber e (DSL), wi el ess technal.ogies such as )
infrared, rélﬁplﬁme‘étrfﬁ ‘ﬁfeﬁtr H\%‘%ﬁé 98@ FeRIG-he PERFESS ]a’ioodag“]l@ 13.in5eges hiG0cin

cabl e, twi stpgd, PRiadhd/oPSlher ﬁfocwsésefo?%% teglﬁﬂéﬂ.%l; QREDed H&)@ma%%ﬂf)ﬁ%r ?)112
radi o, and m crowave are included in definition of medium D sk

and di sc, agndis&E mar Epie, darde@am@ﬁﬁmfpr HpdaB (1thpnd UEsiap, whpsetively.

opti cal di s t di . -

& sc ahere: SriRhRl 19k HEURAICALE B RroNEho ARl i B, ol

repr oduce danaasrmmlcpmaf Ibyoavipecsh ahd seitscastCamitaatnd psovide tdinaboty eof radio

shoul d al Soretz)sgu#cgsc lfclf{'dgl% \sl\é'h%cri]dlgd tLH‘:eS and Fs)eervf?:];s Coeg)nlfroﬁgﬂﬁ’rggeg&)tgl %4Hean or
scheduler 1944 may generate scheduling information and/or overhead information for

the broadcast and multicast services.



24 will be readily apparent to those skilled in the art, and the
generic principles defined herein nmay be applied to other variations
wi t hout depapdobmgrfirom the spirit or scope of the di schosusmosFous,
the disclosure is not intended to be limted to the exanples and

desi gns described herein but is to be accorded the w dest scope
consistent wth the principles and novel features disclosed herein.

25 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1. A nethod for
Wi rel ess conmuni cation, including: mai nt ai ni ng at | east
one list for services being transmtted and services being advertised
~but. 5not . tr H8H] t t Bdlpscanfaskill in the ars evodldngidemsfand et irdormatien id yi'gmajs tolg

T ans it el P RRSIHEATS) & T IFPa0t AL <P Riral g, commiaues Fok

10gener at i ngxampld, rdata, IBEEAERS,I daﬁ{mtadlIdHandﬂxﬁq@ﬂidmtsigﬁﬂs l mgnbyrﬁwmgma RBips
servi ces belng transn1tted an eneratin g a second nessage

i ncl udi ng i @ Pﬁﬁtp%ﬁﬁ?ﬁﬁﬁﬁﬁﬂV@ﬁﬁm?%gws F cssCT Hdn§ﬂ¢@rﬁp§§@“%hpy

not transm {bedes bt lRibmbdetis %Gésnﬂlag&%c irafR oﬁ’?&ﬂtl@!&s 'd}%l:é!‘#cﬁis or
sending the first and second messages. . The hod of claim1

further i ncp@r{j{:ln@, or any combination thereof.
[0089] Those of skill would further appreciate that the various illustrative logical

blocks, modules, circuits, and algorithm steps described i connection with the
disclosure herein may be implemented as electronic hardware, computer software, or
combinations of both, To clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, modules, circuits, and steps have been
described above generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application and
design constraints imposed on the overall system. Skilled artisans may implement the
described functionality in varying ways for cach particular application, but such
implementation decisions should not be interpreted as causing a departure from the
scope of the present disclosure.

[00990] The various illustrative logical blocks, modulcs, and circuits described in
connection with the disclosure 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 components, or any
combination thereof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the alternative, the processor may be
any conventional processor, controller, microcontroller, or state machine. A processor
may also be implemented as a combination of computing devices, e.g., a combination of
a DSP and a microprocessor, a plurality of microprocessors, one or more
microprocessors in conjunction with a DSP core, or any other such configuration.

[0091] The steps of a method or algorithm described in connection with the
disclosure herein may be embodied directly in hardware, in a software module executed
by a processor, or in a combination of the two., A software module may reside in

RAM memory, flash memory, ROM memory, EPROM memory, EEPROM memory,



setting an indication for each advertised service to indicate whether
t he advertised service is transmtted or not transmtted; and
gener at i ngyohewiopder mat i on i ncl udi ng i ndi cations for alptragdywestizssd
services. 20 4. The nmethod of claim1, further including: receiving a
request for a service being advertised but not transmtted; starting
transm ssion of the requested service; and updatlng t he
at least one list for the services beldﬁ transmtted and the services
bei ng 25adverti sed but not transmtted to reflect transm ssion of the
requested service. 5. The nmethod of claim 1, further including:
—.endi.ng i nf oremdterarharddbsi, bfrg&hmbkeﬁiskls@@-h@l\hgr atjm&hetrif&@dof smhegeerhasﬂimhe
services be'n adv rtlsed I ncl ude the services b %gansn1tted a
The. ser vi colhie RyTRdTers SEOTHY Skowe ERaHH T eaaet Tt Drorrsoh St i

of claim 1, tfeurbdresor crcteddintermation from, Sﬁfldht’bgnfdﬁh@tﬁdiﬂbl 128 siothed ddiing
services scheduled for transnission in a current schedullng peri od,
wher ei n t he IR EieAe@a e litgiarpammedivmder bicinisae! inibe §§}CQ$S@%STI§$CW@%R§§%d

for transm g4 e stgégc AR IARP AL Msiak Gh W A@[tesi h€ HRTENLEALQR, in 2 user

i ncl udi ng: | east one processor configured to maintain at
| east one | iteymirfabr Isethmad:te@atbm e progessei ende theastdrage myddoss rhryi regide as

e L1229 Wbk RO L Bthciyl o sond Lnformton [ denctTying

not transm {8053] In one or more exemplary designs, the functions described may be
implemented in hardware, software, firmware, or any combination thereof. If
implemented in software, the functions may be stored on or transmitted over as one or
more Instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a general purpose or special
purpose computer. By way of example, and not limitation, such computer-readable
media can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk storage,
magnetic disk storage or other magnetic storage devices, or any other medium that can
be used to carry or store desired program code means in the form of instructions or data
structures and that can be accessed by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any connection is properly
termed a computer-recadable medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless
technologies such as infrared, radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of computer-
readable media.
[0093] The previous description of the disclosure is provided to enable any person

skilled in the art to make or use the disclosure. Various modifications to the disclosure



26 8. The apparatus of claim7, wherein the at | east one processor
is configured to generate a first nessage including information
i denti fyi "o edweosesvi ces being transmtted, to gener at eCHUSHODITA):S
nmessage i ncluding information identifying the services being
advertised but not transmtted, and to 5send the first and second
messages. 9. The apparatus of claim7, wherein the at | east one
processor is configured to set an i ndi c#tion for each advertised
service to indicate whether the advertised service is transmtted or
not transmtted, and to generate the information including
_i.ndi cat i onswilbbe a¢adilpndpeareit dedhoseskilled s thequrt, 20d theheenagpariatiplss défined
claim7, wh j least, nr sor. s, confd gur.ed to receiv
2 request oy Gy ApupERRbn A RIARRTRG: bRl A IR, whf o S5
start transtheslictswel THus, thedisebhed isastvinerdedandetlimittddaties éfaempads and
| east one li,st for the services. being transmtted and the services
bei ng adver 7% C[?ﬁ‘frﬂ’ﬁgt efeﬂlhﬁ‘étrﬁsttf’é%i’ "i°8°ra8$ Ir;?gcf”‘g‘?tasﬁgﬂ‘? SLSHIEH Y ENEe
request ed sgrindigis andhovdi FeatdredBENOR d heveinM I el ess communi cati on,
i ncl udi ng: receiving information identifying services being
transmtted and services being advertised but not transmtted;
determ ning whether a selected service is transmtted or is
advertised but not transmitted based 20on the received information;
and sending a request for the selected service if the selected
service is advertised but not transmtted. 12. The nethod of claim
11, wherein the receiving and the determ ning include 25receiving a
first nmessage including information identifying the services being
transmtted,



determ ni ng whet her the sel ected ser\r%ce is anong the services being
transmtted, and receiving a second ssage including information
identifying the services being advertised but not transmtted if the
sel ect i j ; hee | .ansmtted.

3015, TRAEELKIGS peBlo ATRNGNHDeLEA KK PELEBETE he

det erm ni ng i ncl ude receiving a first nessage including

i nfor mpti on i dendif M 8.t DEns&li &gﬁa cpﬁin{ég advertised but not
transmtted, det er m ni ng ét her the sel ected service is anong
t he servi cemabyssiining #dbastond B¢ dorlservicerdteingrianspiited ad seraines BBe edeitisehinia
--S-GCSJ”dncS’F%%gﬁB?ed- Eﬂ.udi ng i.nformation identifying the services being
transmtted If the selected service is not anpong the services being
adverti sed butinggotformatersidirtitfiang the 37vides b¥ing trawstrkitnd and the karvinesbeing
furtherJ i ng: : obtaining fromthe received informati on an
i ndi calt‘fl(li‘)oeﬂﬁ%%ﬁﬁg%éﬁn%ndygfti sed service indicating whether the
advertised service is transmtted or not transmtted. 515. An
apparagus fey M@tﬁ@dﬁ%ﬁaixﬁ?%ﬂﬁ@r%ﬂd , i ncluding: at | east one
processor cOnt i gured to receive Inférmation identifying services
belthg transeinetatiog afict wessagedertnding) infgrzetioe identéfpids Bgtsemiots tegrignintittal
to detgryri ne whether a selected service is transmtted or is
advertised but not transmitted based on the received information, and
to send a reiursng § seondmeessagk awhidie sdomiatien idéntifyieg hebevitesdene pdictsed s

advert Lﬁ%gt tp&ﬁgmﬁtgrﬁ, atuli @ﬂérgﬂlttﬁe%gndixggqhe information includes sending the first and second

messages.
15
3, The method of claim 1, further including:
setting an indication for each advertised service to indicate whether the advertised service is
transmitted or not transmitted; and
generating the information including indications for all advertised services.
20

4. The method of claim 1, further including:
receiving a request for a service being advertised but not transmitted;
starting transmission of the requested service; and
updating the at least one list for the services being transmitted and the services being

25  advertised but not transmitted to reflect transmission of the requested service.

5, The method of claim I, further including:
ending information identifying services being advertised, wherein the services being

advertised include the services being transmitted and the services being advertised but not transmitted.

30
6. The method of claim 1, further including:
sending information identifying services scheduled for transmission in a current scheduling
period, wherein the services being transmifted include the services scheduled for transmission.
5 7. An apparatus for wireless communication, including:

at least one processor configured to maintain at least one list for services being transmitted
and services being advertised but not transmitted, and to send information identifying the services

being transmitted and the services being advertised but not transmitted.



16. The apparatus of claim15, whereip the at | east one processor is
configured to receive a first rressagezq ncl udi ng i nformation
identifying the services being transmtted, to determ ne whether the
sel ected service is anong the services being transmtted, and to
recei ve a second nmessage including information identifying the
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bei ng adve ut not transnitte earer 1 nformation being
uséd to receive the service if transmtted. 3020. The nethod of claim
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15
11. A method for wireless communication, including:
receiving information identifying services being transmitted and services being advertised but
not transmitted;
determining whether a selected service is fransmitted or is advertised but not transmitted based
20  on the received information; and

sending a request for the selected service if the selected service is advertised but not

transmitted.
12. The method of claim 11, wherein the receiving and the determining include
25 receiving a first message including information identifying the services being transmitted,

determining whether the selected service is among the services being transmitted, and
receiving a second message including information identifying the services being advertised

but not transmitted if the selected service is not among the services being transmitted.

30 13 The method of claim 11, wherein the receiving and the determining inchude
receiving a first message including information identifying the services being advertised but
not transmitted,
determining whether the selected service is among the services being advertised but not
transmitted, and
35 receiving a second message including information identifying the services being transmitted if

the selected service is not among the services being advertised but not transmitted.



at | east one processor configured to send status infornmation
identifying services being advertised,;” and to send configuration
information for services being advertised but not transmtted. 28

22. Thg;app@ﬁ@&&ﬁmgﬁcghgqpqgﬁmrM@ﬁgﬁgn the at | east one processor is
configured to generate the configuralion information to include a

servi ce i deptpifing frogm|tm) reegigd Ei“éam@ﬂmi #if indipgaion &m ephradecsiéied sayios indictigng
adveftW§§ﬂ%QHhmG8&x£Eé@é@k%&ﬁﬂnu&ﬂﬁnQﬁéEﬁﬁu<Pf0r”at'0” bei ng used to

receive t service if btransmtted 23. The apparatus of claim 21,
wherein the at | east one processor is configured to receive a request

forsa servi ﬁﬁamkmfa%%ésg SR tinddaigsm tted in a first.

scheduling period, and to start transm ssi 6n of the requested servi ce
in a secondaidesiets prasepspreppiesyradriprecgéing iafoymatisinlidaniifyépetshiericts hogng transmitted

10schegyy s’e%epﬁgiﬁgoﬂvemgeé bufbhogﬁ'&rlgfﬁq{eﬁ Q95 d%l%ﬁﬁee@l%tlﬁpg%leﬁ%rbﬁg is

i ncl uding: recei ving configuration information for a selected
ser vi caswitied opigwavertiss bt ot trangnitie basechan thewcsivedantpimpagion. sadhwdgid hg

peri odye, e&eﬂfom@@a@&e@ sagmgﬁitee sfe%tea ge@'wée% S&J.sﬁfég@ﬁft ¥biGBnddiéy, Second

schedullng period based on the con uration rnformation received in
th first scheduling perlod 25. The met hod of claim 24, further

includyg: Tpe apparatus of claﬁ}ﬁti@' Pheddn fhe SEEM GR ﬂﬁ&%&%ﬂ ki ﬁgﬁlje@o r@&gvet%%gter

information for the selected service fromt Ocon uration
i nf or maLysege; mqﬂ@cb@ ipforrgative ikedifying dhd safvinesreaipoirnfmitied, hfe stemigdvhether the

scheduldiRgdRES IO R anfdRElihe services being transmitted, and to receive a second message including
information identifying the services being advertised but not transmitted if the selected service is not

15 among the services being transmitted.

17. The apparatus of claim 15, wherein the at least one processor is configured to obtain from the
received information an indication for each advertised service indicating whether the advertised
service is transmitted or not transmitted.
20
18. A method for wireless communication, including:
sending status information identifying services being advertised; and

sending configuration information for services being advertised but not transmitted.

25 19, The method of claim 18, further including:
generating the configuration information to include a service identifier {(ID) and bearer
information for each service being advertised but not transmitted, the bearer information being used to

receive the service if transmitted.

30 20. The method of claim 18, further including:
receiving a request for a service being advertised but not transmitted in a first scheduling
period; and
starting transmission of the requested service in a second scheduling period immediately
following the first scheduling period.
35
21, An apparatus for wireless communication, inchuding:
at least one processor configured to send status information identifying services being

advertised, and to send configuration information for services being advertised but not transmitted.



determ ning radi o resources used for ihe sel ected service in the
second schedul i ng period based on the serV|ce I D for the sel ected
service and the scheduling information, and wherein the receiving
data includes receiving data for the sel ected service fromthe radio
25resources_used for the selected service and based on the bearer

i nf or méd-i onThe Pparatphaf daimrd gvkreit thaiphlegyonerpieoesser is condicwas iggencrate the
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advertised but not transmtted in the first scheduling period;, and

30sendbaieg aivesenddut nat grnspritedsiae beeres infargeionkeingrsedte récive thesermisalifl i ng
perg odynsaifitedAN. appar atus. for. wirel ess communi cati on, including:.

at | east one processor configured to receive configuration
information for a selected service being advertised but not

transnpi t ed iy Rabidut o dﬁm@d‘yﬂaragt@%{ m%nea;ﬁ&teéser i 8GRI Rd Q%@ente%r the
sel ect ed 35servi ceina secon schedul mg peri od aseg on the
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29 28y thesRAR B%@Féﬁﬁes&ﬁ sGVRE R a%ZczonW@ﬁfe@dlﬂg En%dq;nﬂe@@éfy Ok @€ 8RS Or
is configured to obtain a service identifier (ID) and bearer

i ntor ntahPding periodhe sel ect ed servi ce fron1the configuration
information, to receive scheduling information for the second
schedullng perlod to determine radi o resources used for the selected
servi c&i n BHectacddorvirelesh emininigtipeiichdingased on the service 1D for

the sel ect egl.§¢hY k&figuration information for a selected service being advertised but not transmitted
in a first scheduling period; and
15 receiving data for the selected service in a second scheduling period based on the

configuration information received in the first scheduling period.

25. The method of claim 24, further including:
obtaining a service identifier (ID} and bearer information for the selected service from the
20 configuration information;
receiving scheduling information for the second scheduling period; and
determining radio resources used for the selected service in the second scheduling period
based on the service ID for the selected service and the scheduling information, and
wherein the receiving data includes receiving data for the selected service from the radio

25 resources used for the selected service and based on the bearer information.

26. The method of claim 24, further including:
receiving status information indicating the selected service being advertised but not
transmitted in the first scheduling period; and

30 sending a request for the selected service in the first scheduling period.

27, An apparatus for wireless communication, including:
at least one processor configured to receive configuration information for a selected service
being advertised but not transmitted in a first scheduling period, and to receive data for the selected
35  service in a second scheduling period based on the configuration information received in the first

scheduling period.



5and the scheduling information, and 0 receive data for the selected
service fromthe radi o resources used for the selected service and
based on the bearer infornmation. 29. The apparatus of claim 27,

wher ei pg t heTRd aph&ast o EBmR7 OSBRSS the laBle£0H el fBdte&8r it ConfRERH Yrobbdiifh tsvice
information indicating the sel ected service being advertised but not

t r ans mdeRtdigr (IR) piebeprer igformatios den tharglet o eatyierirom Hig cppietign Ritragipdsto

for the-.ael @etREnSBIhE NI H thdiRcdddlseiled SIGHRYEHSd, RBIcREHING thdio r8urchs used for
met hod for wi rel ess conmunication substantially as herei nbefore

descr i Bedelsftedservioe &t Bpeworbschydplipieriad baspbomibe dnem iRethe pasadgervice
153 . AmdaRPahadutise ffirmWidnChRSS reQUTu ©AthE MectdRehRB ol thd/rads rdi6lees

nbefore described with reference to any one of the acconpanyi ng
dr awi nef§d for the selected service and based on the bearer information.

29. The apparatus of claim 27, wherein the at least one processor is configured to receive status
information indicating the selected service being advertised but not transmitted in the first scheduling

10 period, and to send a request for the selected service in the first scheduling period.

30. A method for wireless communication substantially as hereinbefore described with reference

to any one of the accompanying drawings.

15 3L An apparatus for wireless communication substantially as hereinbefore described with

reference to any one of the accompanying drawings.



