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[0008] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 shows a cellular communication system.

[0010] FIG. 2 shows an example transmission structure.

[0011] FIG. 3 shows example transmissions of different services in a multi-cell mode.
[0012] FIG. 4 shows example transmissions of different services in a single-cell mode.

[0013] FIG. 5 shows a design of sending scheduling information in the multi-cell mode.
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link) refers to the communication link from the Node B to the UE, and the uplink (or
reverse link) refers to the communication link from the UE to the Node B. In FIG. 1, a
solid line with double arrows indicates bi-directional communication between a Node B
and a UE. A dashed line with a single arrow indicates a UE receiving a downlink signal
from a Node B, e.g., for broadcast and/or multicast services. The terms “UE” and
“user” are used interchangeably herein.

[0029] FIG. 2 shows an example transmission structure 200 that may be used for

the downlink in system 100. The transmission timeline may be partitioned into units of

radio frames. Each radio frame may have a predetermined duration (e.g., 10



[0029] FIG 2 shows an exanpl e transm ssion structure
200 that may be used for the downlink in system 100.
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E-MBMS Traffic Channel MTCH L | Carry data for EEMBMS services.

Carry configuration information

E-MBMS Control Channel MCCH L for E-MBMS services.

Multicast Channel MCH T | Carry the MTCH and MCCH.

Carry the MTCH and other logical

Downlink Shared Channel DL-SCH T
channels.

Carry basic system information for

Physical Broadcast Channel PBCH P . L
use in acquiring the system.

Physical Multicast Channel PMCH P | Carry the MCH.
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namecs.

multiple slots,

mul tiple

The different types of overhead information may also be referred to by other

The scheduling and control information may be dynamic whereas the system

and configuration information may be semi-static.

[0035]

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 have

the following characteristics:

multiple

cells,

Content for broadcast or multicast services is transmitted synchronously across

Radio resources for broadcast and multicast services are allocated by an MBMS

Coordinating Entity (MCE), which may be logically located above the Node Bs,

B, and

Content for broadcast and multicast services is mapped on the MCH at a Node
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[0039] In the example shown in FIG. 3, the M cells transmit three E-MBMS
services 1, 2 and 3. All M cells transmit E-MBMS service 1 in subframes 1 and 3, E-
MBMS service 2 in subframe 4, and E-MBMS service 3 in subframes 7 and 8. The M
cells transmit the same content for each of the three E-MBMS services. Each cell may
transmit its own unicast service in subframes 2, 5 and 6. The M cells may transmit
different contents for their unicast services.

[0040] FIG. 4 shows example transmissions of E-MBMS and unicast services by M
cells in the single-cell mode. For each cell, the horizontal axis may represent time, and

the vertical axis may represent frequency. In the example shown in FIG. 4, the M cells



mul ti pl exi ng schenmes, or any conbi nation thereof.

[0043] In an aspect, scheduling information for E-MBMS
W3 2008/15W69 may be sent periodically on a scheduP@CTS2008/065402

channel such as the MSCH. In one design, the MSCH may

be mapped to the MCH in the niilti-cell node or the

DL- SCH in the single-cell node. The MSCH may al so be
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[0044] In one design, the MSCH may be transmitted periodically in each scheduling
period and may carry scheduling information used to receive E-MBMS services in that
scheduling period. In general, a scheduling period may cover any time duration, which
may be selected based on various factors such as channel switching speed, battery
power saving, etc. A UE may change channel in the middle of a scheduling period and
may need to wait until the next scheduling period in order to receive scheduling

information for the new channel and then start receiving data from this channel. A

shorter scheduling period may improve channel switching speed. Conversely, a longer



ot her manners. The remaining radio resources in the

schedul i ng period may be used to send data and/ or
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uni cast services. [0047] FIG 5 shows a design of

sending the MSCH in the multifcell node. In this

design, the MSCH is sent in the first N = 4 subfranes
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convey the subfranmes used for the E-MBVS services In

earriey sobgdingsinfqroese) forrdl BARMaserdessiayhe peheduling period. The
T L R
ganm E-RIBM S Gkrvice with regard to the scheduling information. The MCCH may
carry configuration information for the E-MBMS services. The configuration
information may be semi-static and may convey bearer configurations, mapping of
service identifiers (IDs) to logical channel IDs, and/or other parameters (e.g.,
modulation and coding) for the E-MBMS services.

[0048] The scheduling information may be provided in various formats. In one
design that is shown in FIG. 5, the scheduling information is subframe centric and
conveys which MBMS service (if any) is sent in each subframe of the scheduling
period. In the example shown in FIG. 5, the scheduling information indicates that

subframes 5 and 6 carry the MCCH, subframes 7 and 9 carry E-MBMS service 1,



i nformati on used to receive the E-MBMS services. In

this design, no control information may be sent in the
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control information used to receive the E-MBMS

services may be sent in the sbbframes in which these

servi ces are sent. [0051] Each E- MBVS service may be
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subframes used for different logical channel IDs. The UEs may obtain the service-to-

channel mapping, determine the logical channel IDs for E-MBMS services of interest,
and determine the subframes used for these logical channel IDs from the scheduling
information. In another design, the scheduling information may convey the subframes
used for different service IDs, without the need for an intermediate mapping to be
signaled explicitly.

[0052] In one design, the number of subframes (N), the modulation and coding
scheme, and other parameters for the MSCH may be known a priori by the UEs (e.g.,
specified in a standard). In this design, the UEs may receive the MSCH in each

scheduling period based on the known information for the MSCH. In another design,



MSCH may be conveyed by control information sent on
t he PDCCH associated with the PDSCH, as shown in FIG
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to carry data for E-MBMS services, and any nunber of
MCCHs may be used to carry cohfiguration infornation
for the E-MBMS services. The data for each E-MBMS
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gctnv%%}fjljn%gvérglem&@l%ﬁ. ilﬂ tﬁg]&es%nns%lo\%h(ig HGF%), ql‘ia'e' resource blocks for the
MTCHs and MCCHs may be conveyed by the scheduling information sent on the
MSCH. In this design, the scheduling information comprises control information, and
the MSCH may effectively function as a collected PDCCH for all resource blocks
carrying MBMS services in the scheduling period. The resource blocks for the E-
MBMS services utilize PDCCH-less transmission, which means that no control
information is sent on the PDCCH for these resource blocks.

[0055] In the example shown in FIG. 6, a PDCCH transmission 610 may provide
control information (e.g., resource block assignment and/or other parameters) for an
MSCH transmission 612. MSCH transmission 612 may provide scheduling information

(e.g., control information such as resource block assignments and/or other parameters)
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The scheduling information sent on the MSCH may
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information for an MSCH transmission 722. MSCH transmission 722 may provide
scheduling information for PDCCH transmissions for E-MBMS services 2 and 3. These
PDCCH transmissions may provide control information for an MTCH transmission 724
for E-MBMS service 2 and MTCH transmissions 726 and 728 for E-MBMS service 3.

[0058] FIGS. 6 and 7 show example transmissions of the MSCH, MCCH and
MTCH. In general, any number of MSCH transmissions may be sent in each

scheduling period. Any number of MTCH and MCCH transmissions may also be sent

in each scheduling period, and any number of MTCH transmissions may be sent for



For the design shown in FIG 6, the UE may obtain
scheduling i nformation fromthe MSCH and nmay receive

W@ @8Nk and/ or MICH transm ssi ons of interesPCHHSMAS/065402
on the scheduling information. The scheduling
i nfformati on may include contrbd information (e.g.,
resource bl ock assignnents and/ or other paraneters)

ent .on the PDCCH for the MICH
%‘CQEM%%/II%O ﬁngcerhE s%sglogarpg o%cuﬁ)?rla tll’n% tfreg};]ency block of any

dinfcasizat i on (whi ch may be provided on a per- serV|ce
basis) used to receive the E- MBMS services.

K991 gurAaliBomay dmerntie ingmbaagT subiigesi(Np+ Bg @@M%}lonm coding
ctheﬁ%yaﬂzpétﬁﬁéqﬁ%&&% z?(Slrythé R/Igﬁ? 88 g'%]yt E'ta?n J[hﬂg @ ddm"[alt18ﬂ from the D-

or ev transm ssio
BITMNI’] "lTIra: BEGnay, thtthecddbvendy PIDCaIH i1s G]hhedl,llsubfyames obtain control

SBHOBR TP S ENGALIFPHGST T O RERISGAL DR i e B8Y gnformation.

PB@th%%@%Hlshagn 1HfPQG'T@t HHRNUEBYay DEh#0&hAI Oincﬁfﬁation from the
 ock pointer, a sub frame index, or sone ot

M&(Hﬂ rad inwry teocifé it MECHPRADEr M’ﬁ@HUEanmySStdms rof pnteres based on

bdcerpaime RSl or orcsh IR ERER HE yingpte control

IS MGRIBh [0k, kdAbAcBBldcRAssigiEH arfdpér &Hér"ba@tﬁﬁét&@ﬁndrﬁlall sent on
FIGS. 6 an 7, the infornmati on for rece|V|r1ﬁ]Sq NCI}F

thedPRFCH forathenV<GTd nandimyMJ& HE dehasmipsiops.c ohlsy ME@Hngay carry
O R0 PR BTG S P IRS ssd o

06t eeeE-MBMSaTBEcdse The cofBg i btominfdimktién iy ,chﬁﬂg%rinfrequently,
the. MSCH may carry subframe indices for the MCCH an
ﬂnﬁcﬂntawalﬁgbﬁ %%qeéﬁ%v torraies thip{aloBeip iy cray %F@Héfanﬁwswn

Efr?gﬁ]ts h g\f,l\jno? ?1??11__{5%1 ﬁ]élv&}nnlg %[]_zgﬁl'vs@l nﬂ%s&ftzjlug %g eéeﬂk&ggg information

fromathe tMSE@H cind sedyedodive [:he[iﬁDC@H basedjon therschhhﬂllngémfohlnation. In

ubf ranmes of th revi ous schedul i.n eriod. In_an :
é%éiﬁalgn thee Sw%f%yn% LUy TR ingddEap VSWO%&?@& pointer, a
SRy inaex, P&T ik Bikdr TRYrRAlonYtoSEREMY PDECH aMBYERay then
for that scheduling period and/or a subsequent

pokesd the ﬂ?@CpfeH it® obtapo@ca@]ol FmeGt“rnaloslhmmay decsivgrthofM@CH and/or
or, se bro .mul ti cast, and

B aE R SRRy PR SO IR PP IR AR Gt on sues em

Emm]ess F2R Botfedeshas e FI@S nesh by, ahdNaderniitibaSotRs6ik ingate MCCH

or some other entity. The Node B may nul tiplex
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A T T R
canple@uudtiamps (c.g., as shown in FIG. 4), then the MSCH may carry subframe
indices for the MCCH and MTCH transmissions.

[0062] The MSCH may be sent at the start of each scheduling period, as described
above and shown in FIGS. 5 to 7. The MSCH may also be sent prior to each scheduling
period, e.g., in the last N subframes of the previous scheduling period. In any general,
the MTCH may be sent periodically in each scheduling period and may carry
scheduling information for that scheduling period and/or a subsequent scheduling
period.

[0063] FIG. 8 shows a design of a process 800 for sending broadcast, multicast, and

unicast services in a cellular communication system. Process 800 may be performed by



informati on used to receive the broadcast and

mul ticast services, e.g., on one or nore MCCHs. The
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br oadcast service. The Node B may periodically send

schedul i ng i nformation used t& deternine radio

resources carrying the broadcast and nul ti cast
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mul ti cast service. [0065] In another desugn of bl ock

emzrol tHermg@iwa sBelhaymadplatioreaniheaslifopsce Her the beatdaast anthaulticast
wésaSt services to tinme frequency bl ocks. The Node
may ‘map the data for the unicast services to

[0B6") ni g ohadeg e8BILEICEE, Mied NudeB rhaf tihbdivivieaahuaiilex the data
and nmul ticast services. In one de5|% t he schedul i ng

fosfths Reradesst aag neulticast savicpeard therndats foreth F rOfgEntyvices, c.g., as
f |

S n IR o R AR e AL Rl e SR{ L fast one time

Bmihedllnleimrjgca'snﬁfm?inut mag htagenc anviene o dwaaed dor the broadcast and
trol infor tlon and nfornatlon ma :
5 s Snalt i e PF osheRUpSHD beRSlS e prorakehe time

Qﬁl@( §tf01(éracl'ierotaH@£§6r Iﬁﬁl'h%s(f QervRed- . a@s shown in FIG

7. exanpl e, the scheduling information may convey

E(WéSI | m=_In LamiothsT |d¢sngh| athblpple 83 oduc diotle dhdnayuhtapcthastdata for the
ces re se and the centrol inf r [ i each
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unit. [0066] In one design, the Node B may send the

BHEas] sendcdsnflromatdesign.ofe arhedyling Infpimeatioadnay convey at least one
glglr% 3%%?19%3’9519&2 glséd Fstt calth W8 RICHR! & Sl c &R EBENE Q! ds"Gown in
FIG. 6. In another design, the scheduling information may convey the location of
control information, and the control information may convey at least one time frequency
block used for each broadcast or multicast service, e.g., as shown in FIG. 7. For
example, the scheduling information may convey the time units in which the broadcast
and multicast services are sent, and the control information in each time unit may
convey the time frequency blocks used for broadcast and multicast services sent in that
time unit.

[0066] In one design, the Node B may send the scheduling information on all
available radio resources in the first N time units of each scheduling period, e.g., as

shown in FIG. 5. In another design, the Node B may send the scheduling information



shown in FIG 5. In another design, the Node B nmay
send the scheduling informationon at | east one tine

WO e@gusrey bl ock in the first Ntinme units of BPEEHS2008/065402

scheduling period, e.g., as showmn in FIGS. 6 and 7. In
general , the Node B may send the schedul i ng

infornat|on in each schedullng perlod to convey radi o
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may receive scheduling i'nfornat’ion
hfeadtias tusahth dattrhiicagic séioveaascanchirypiale troadtdst and multicast
uni cast services (block 1012). The UE nmay determ ne
PAYCE* r esour ces used for at | east one service anong
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service (block 1016).

[0070] The UE may receive scheduling information in a scheduling period, and may
determine the radio resources used for the at least one service in the scheduling period
based on the scheduling information. In one design, each service may be sent on all
available radio resources in at least one time unit, and the UE may determine the time
unit(s) in which each service is sent based on the scheduling information, e.g., as shown
in FIG. 5. In another design, each service may be sent in at least one time frequency

block, and the UE may determine the time frequency block(s) used for each service

based on the scheduling information, e.g., as shown in FIG. 6. In yet another design,



unit(s) in which each service is sent based on the
scheduling i nformation, e.g., as shown in FIG 5. In

wa@p@shsredesi gn, each service may be sent in aRCT/E8218/065402
one tinme frequency bl ock, and the UE may determ ne the
time frequency bl ock(s) used ¥or each service based on
the scheduling information, e.g., as shown in FIG 6.
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may include an MSCH change indicator flag, which may be referred to as simply a
change flag. This change flag may be set to (i) a first value (e.g., 0) to indicate that the
MSCH will not change in an upcoming scheduling period or (ii) a second value (e.g., 1)
to indicate that the MSCH will change in the upcoming scheduling period. The change
flag may be sent at least once per scheduling period. A UE may read the change flag
and determine whether or not to receive the MSCH based on the value of the change
flag.

[0075] FIG. 12 shows a design of sending the MSCH change indicator flag. In this
design, the MSCH is sent at the start of each scheduling period, and the D-BCH is also



MSCH wi | | not change in an upcom ng scheduling period

or (ii) a second value (e.g., 1) to indicate that the
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[0¥38pge AE ohy adad thpdatan infofrmativat pediodeny in ordeh® have current
n?osr?naa%on The MSCH change indicator flag may be sent in one part of the system
information, which may be referred to as the flag carrying part. Whenever the UE
receives the flag carrying part, the UE may store the value tag of this part. The UE may
periodically receive the value tag of the flag carrying part. If the received value tag
matches the stored value tag, then the UE can ascertain that the flag carrying part, and
hence the change flag, has not changed since the UE last reads this part. In this case,
the UE does not need to read the flag carrying part and in particular does not need to
read the change flag. If the value tag has changed, ¢.g., during scheduling period 3, then

the UE may read the flag carrying part and obtain the change flag. The UE may then
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periodically in order to have current information. The
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scheduling information in the second scheduling period if the flag indicates that the
scheduling information will not change (block 1518).

[0082] The UE may receive a part of system information comprising the flag and a
value tag. The UE may receive the flag only if the value tag indicates that this part of
the system information has changed. The UE may receive the scheduling information in
the second scheduling period only if the flag is received and indicates that the
scheduling information will change.

[0083] FIG. 16 shows a design of an apparatus 1600 for receiving scheduling

information in a cellular communication system. Apparatus 1600 includes a module
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scheduling information in the second scheduling period
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nories, etc. r an in er eof 0085
Freasmiprasesed 1728 gy ra?eéng? ¢ foL eag% ﬁf‘g‘ﬁwsﬁé Rﬁfa@] gta symbols.
illa%sﬁﬁd%)llé%eﬁgp 17801 &8y "RYo %ceq%e sehiedulBg NafsnBso @ngonﬁguratmn
one of the UEs in G¥ In this design, Node B'1

inforatptioppedtial tntﬁorilhaapn myﬁfam imfzgmatiom m@ngrhotwmrheach @hforrnatlon
st LobFRd R RRGRndval FaBP 1 GRERuA 8. | 2@ grocessor 1720

Magi epr&e%& Qhe @ede[v%ﬂsdﬂethdaﬂ aaRsmetfionl 430 ﬁi@Mdé RFBIh¢&d @lﬁﬂh@ols A
for unicast services and data for broadcast and/ or

st 85X) surtipledrput maiipleutnpt JYUIMQ@ proggssorrd a3k Fay multiplex
{Ne Sa’ﬁd i)@%ﬁleg@wb%fse%tht NRofalALbR! H8GHs SE ! BReode) the

0] aln
multiplexed symbols, and provide T output symbol streams to T modulators (MOD)

1732a through 1732t. Each modulator 1732 may process a respective output symbol
stream (e.g., for OFDM) to obtain an output sample stream. Each modulator 1732 may
further process (e.g., convert to analog, amplify, filter, and upconvert) the output sample
stream to obtain a downlink signal. T downlink signals from modulators 1732a through
1732t may be transmitted via T antennas 1734a through 1734t, respectively.

[0087] At UE 120, antennas 1752a through 1752r may receive the downlink signals
from Node B 110 and provide received signals to demodulators (DEMOD) 1754a
through 1754r, respectively. Each demodulator 1754 may condition (e.g., filter,

amplify, downconvert, and digitize) a respective received signal to obtain received



Transmt processor 1720 may al so receive schedul i ng
i nformati on, configuration information, contro

WO pdodnsmse on, system informati on and/ or ot her PUBEUK®A21065402
information froma controller/processor 1740 and/or a
schedul er 1744. Transmt processor 1720 may process
the received overhead infornation and provi de overhead
SR, Pt S Al AT SHBBS 5 f, GFRRY t0 chosi

fd@&vé@k?m@ﬁﬂ OlAeMIMﬂ &ydee $760 blaypickeite Sanﬂt&ﬁbéess the received
process (e. precode) the nultiplexed synbol s

prekaly &om éﬁﬁp@ﬁm%%%@qs Igptetgughol PArsad |pgtVé¢f‘s d@?;@j symbols.
M%@&v% Pfo%ml—:'ﬁgr %7’?(?&21@3@353‘%@ l&e%ﬁ:%rd s%&%%ls%ﬁe}f&e%géedadata for

espective output sy stream
o) hl(h amdion désnmeti ssaripdsetosd deansinlEd @2, ndiuprat nie dleZB@ed overhead

further proce vert to a an anpl
gﬁ% ion Qg ﬁ@%ﬂ@%fﬁ(‘?ceg??é f) put™ SR r@QFﬁSP"&S‘g B/Y MIMO

@&E&bﬁl%(ﬂ%{éc&'&e $r8R&or 17760 9WRbMPIenhBRRkS tHefI%bessmg by TX
nodul at ors 1732a through 1732t may be transmtted

WINHD erovasson VB4randHraosmh ptaeator 1726 gié\i@de\,& 190. [ 0087]

1 ant ennas 2 ugh 175 may r Lve
fingtBouirt A& SPBRa 4 Yo hE" Bow "Gy st b hd overhead
[E6Rla¥ieH fiond B abstrdIRr/PeIveskdl VI Mal @éisl:a Yan trdHsRiGrocessor
1754r, respectively. Each denodul ator 1754 may
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ottt el 7, tﬁr%{%g}?ﬁ‘zé’zﬁ At n%&ﬂteﬁlvgap%{teﬁ s 9 ‘%fhtﬂrou h 1752r. At
recer vedsanpl es and may urt Rer cess The Ve

SladplBEd 10ethg. uplfntr siGrdDMfrdn® U‘E)tla() Nmae Gei I\eeavay rtﬁtaodrﬁennés 1734,
M MD. detector 1760 na recei ve and process th

pviiticnsd byydemodylagery 4y 3.  defeeted g éie@mﬁ $tragdgrocessed
ﬂgé%ce%dprgéé%drdﬁﬂ% 86EChS Bfigg?na ovEYH: g?& filf, n%ﬁ'?atlon transmitted by

ocessor may process the detecte
UEd@Ode decoded data for UE 120 and/or deS|red

ces. to a sink 72, rovi.de coded
BOBY ] o anieleiir o 124 5 129 BiphibeL dEsoeistiay. at Node B
Lo agder@linot hﬁp&“a‘%sf SCBEtr&YerM&@séil)?tle/Qrb %ay]-?lﬁgleﬁfégt or direct
recei ve processor 0 i's conplenentary to

progess&@thdgn BYGT8, i@ spr Bd8s 80F1G 730, and/ot roélmnpmcesses for the
peessor Node B | O 0088] t he uplii nk

gef %26“%&?‘5%?%% a“8ard %’HLCS%SOTL? alfdY oL FEgl or dircct

prokeysMBioom FI@M@ @Bk 01906r iPFIG.e $5 Odndlof O6khB@yrdeesses for the

gﬁocessed by a transnit processor 1780, further

briguesedespybed trxem MAeprosicedddr and 9797 intayapprei daiplagg program
4
FRLA T RRH Do IOV Aot NCRUAR S o Myl UEs o

Bovldlthk drdeorupllink kraskgissibs, ffclhedml&JEaﬂs'&ﬁ)lss‘I&y obbroagest ¥edimulticast
by antennas 1734, condltlo?ed by denodul ators 1732,
HEYiEES etdpProyidy RESHERHE OF redigresaucs fefc diss sgheduled UEs and

services. Controller/processor 1740 and/or scheduler 1744 may generate scheduling
information and/or other overhead information for the broadcast and multicast services.

[0090] Those of skill in the art would understand that information and signals may
be represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any combination thereof.



by a receive processor 1738 to obtain the data and
overhead information transmtted by UE 120. [0089]

w@usndlober s/ processors 1740 and 1790 may di r eRCT/URH08/065402

operation at Node B 110 and UE 120, respectively.

Control | er/ processor 1740 may2li npl ement or direct

process 800 in FIG 8, process 1300 in FIG 13, and/or
prQcesses, for t techni que e | bed herei.n... .

BIORRL o RS PE R o A Tub R MR P Sl Sl v togica

plooks Sod®es) tifcuts Gand Oalg@titiee Stepd S@ciitedFlikG. cohbection with the

and/ or other processes for the techni ques described

fisplesue hgraip maysbel mplemprted 29 Zlagipnist hyrdwargs eompiyer software, or
8 (o) or . .1:

AT G Borb LA B, e s sifaesgplly o hadware and

shdtwdre nlariandillostratpieicoknpbnans ik ,anodidash eiditdi’, and steps have been

ransnj ssi on of bropadcast_ and nulticast services, and . .
é?savﬁéﬁefbgyg 8 @ lgFmy afPer fursgonddy phethgrguch funciionality is
sefeRuhed 58 ranseSEr Voffese dPRLdOLP&S HRY ?iﬁiﬁigﬁgf appfiition and

and/ or schedul er 1744 may generate schedu '
flesior easirantsainuhosed ot Herovevadk $ysteth. i Bkiblcdnattisens fiey imhkement the

roadcast and lticast services. [0090] Those  of ..

PP Ty (o SR andayS c hoF o Sy BRI ot such
FhElBRabsafiGy dBEsibePERSAN S b Shidehraidd Rfcadsivard 8épartdfe from the
different technol ogi es and techni ques. For exanple,
grapa of thegresgat dishesur¢ ommands, i nformation, signal s,

| s 0l s, [ t be r r . : .
Rigb31, gttt SR RS Bl TR g eF BRE EBkus lpgted in
vénkageswitle tHer disul Ssurechee ein maayetgigtpl em Masesr, paifagmed ivéth a general-
fields or particles, .optical fields or particles, qr.
RHPOOPIreraet: driigid il prsosspr thokk agrapglisationyypgsific integrated
Ayt pr eci ' Rk ust i -
G O EISIEPOL Pl Bt Pt Bt Bk (FEL X7 KAk i rammable logic
desay, i thecteicn getonnedtansistoni tdgid, hdisdeec haslwaee lengonentgy or any

be i.nplenente s. electronic hardware, conputer .
g%{:ﬂ?%tll(gl t ]:eog éi%ﬂglﬁeéf }%H%T?(H’fn Bt pctmsccfeé(g'ftreg herein. A general-
blirpbst prot&sdrthsy bdh BRI GBARIERGN, bt M (BE a BB AWRT fhe FSEessor may be

software, various illustrative conmponents, blocks,
amdedresntigriat pricessor, andtrgliapmidiesantioben od sltsr imbehdna bdvrocessor

enerally in te of their. functionality. Wether L
BRI ncp Bmshlosecombiiebion 4f EomBiTiedeliss é ora combination of
soDiSmarmddepenidopkieikol,ne AAdligul & naiPRIptscdidoty) 8A€l or more
desi gn constraints inposed on the overall system )
BiGrPPreeesams il s unaiipn (with 2ReR corcner yuseth¢rsagh configuration.

Ldﬁ@ﬁi Ondle! {¥pd %f@ﬁ%étﬂ&d WA (ﬁrﬂ%meag B4 Lih Cwnﬁécti n with the
pprl cat’i on, Bud stic |nplene% atlon decrsi'ons 'shoul'd
ostlohee haitcar paebedmasdiedditdtty ia hapadre lina sbftaard fedule executed

gcope of the present,disclosgre. L
y 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,
registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium
known in the art. An exemplary storage medium is coupled to the processor such that
the processor can read information from, and write information to, the storage medium.
In the alternative, the storage medium may be integral to the processor. The processor
and the storage medium may reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the storage medium may reside as

discrete components in a user terminal.



[0092] The various illustrative |ogical blocks,
nmodul es, and circuits described in connection with the

wele®shswer e herein may be inpl enmented or perf oPEEUS208/065402

a general purpose processor, a digital signal processor
(DSP), an application specifi® integrated circuit
(ASIC), a field programmabl e gate array (FPGA) or

oh
teptbme@td oin hhekeed, SEslgoedirin®/apgr HOramyt bembindtidd QRGcof. If
descri bed herein. A general purpose processor nmay be a
HRpBped 85 seffwarpihe i%h“qtlﬁés Hlay derpiarpd en of Hanypidee 93er as one or
HRYe Hﬁtr@ on% QUVEHL bR rllaéongélﬂ&g%g@arbie %%Hfuﬁ?ldcﬁﬁol?uter-readable media
m crocontroller, or state nmachine. process may
alchdebboth rpmpnentechga snalicandionahiumvatoh malipincivdgng any medium

ﬁfVIC S, e.g.,f ngonbination of DSP angga
LGB EdBie of BROMANIL PrOSFRTPEBROBLES 4p anofffe b storage
HRER M CEORPHETTNE Snddh GANEAANGL dc@@ssé\ﬂ })@ a&cHSR! 1919{)@5%6 or special

or any ‘ot her such configuration. [0093]" The steps o
pephsed canputy o Byt Way o ssainbked andh nob hineetiponsush tdentpuéer-readable

di scl osure herej e i e i tly. ,in . :

B P AR PR LA BEE b opica sk e,
RaPh@RSAk stOfagt Br Bthep Hﬁ?ﬂﬂéﬁlfd f6raBf dENEest BPanyPothe h¥@LA that can
nodul e may reside in RAM nenory, flash nmenory, ROM

behedyo cEPROMtAEdRsiyed PIORROM edns 1n gy forra of insiagtgons or data

.Sk I sk f f
L L T

oedigintrabpepugd edspcoial-Perpps® pRREBOr. S Udb, tahgt conhi€ction is properly
rocessor can read information from_and wite .
eﬁm@,qi ?fﬁpmaﬁtef-ggadgtﬂ@ ngefi%g]éorrpéammﬁ, ifithe §qu)vare 18 transmitted from a
geb&lenadldeor biner %hﬁﬁ@%r@@géiﬂgh B ¥xiBCAb %‘g[aal) #PcdbRE twisted
processor. Thé processor and the storage nedi unh may
p@asidigital sulaseribSl 1@e (D) AS] Wirelass tedsiotteziésnsuah as erfrared, radio, and
termnal. In the alterpatiye, the processor and_the .
BSPEFE Rl i gy saPlie TS gpdc e CONEOREH: ?Sjgin o wireless
13RE0ISEEILNA asl BAAAL. kAHIQNB O IB & L8 TREBINM Hedb Hafinition of
the functions described may be inplenmented in ' '
madidwaltisk end tisaras, ustd hemsar, encledes annpedrsn@iloteser disc, optical

thereof. |f |nplene i software he functi,ons
RS FR Y SFPIRLTDY TS A e shisPiyr A uRRE oFRY usuatty
topaddudet dansma n&@gley,pwhﬁecgﬁpytﬁgmﬁa@amkae JpRidhlM with lasers.
Comgut er-readabl e nedi a i ncl udes both conputer storage
freambimatipes eb it AbevEt shomldralip b eludas nwitlinthersgprenpf computer-
%elaﬁ.&bl% ﬁl%hlai tates transfer of a conputer programfrom

one place to another. A storage nedia may be any

p00aB] abl®herpreviaud batription bfthackietseatt bypravigaher alable any person
pur pose or special purpose conputer, By way of )
m%wm &HdO Aye of #p¢ Reidgislosuise hY s &@%15%138%&9 the disclosure

will be readily apparent to those skilled in the art, and the generic principles defined

pr.ogramuabl e | ogi c device, discrete gate,or .
RIOBAL, SuBPORORc gt SlplRY P, e AhB R Colfpivegymay be

herein may be applied to other variations without departing from the spirit or scope of
the disclosure. Thus, the disclosure is not intended to be limited to the examples and
designs described herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.

[0096] WHAT IS CLAIMED IS:



medi a can conpri se RAM ROM EEPROV CD- ROM or ot her

optical disk storage, nmagnetic di sk storage or other
wWore@nasi069 st or age devi ces, or any ot her nedi unPCTIHS2008065402

be used to carry or store desired program code neans

in the formof instructions of3 data structures and

that can be accessed by a general - purpose or

speci al - pur pose conput er, er al - pur pose or

speci al - pur pose processor .eid@ﬁny connection is

properly termed a conputer-readabl e nmedium For

exanple, if the software is transmtted froma

websi e, sarethodrofotséraling edand einsauceléularsicomnaunication system,

coaxi.al cable, fiber optic cable, tw sted pair,

ERHPEARS - subscri ber line (DSL), or wireless

t eChnﬁfuﬁEﬁl&?ngc‘ Wahh &y bhd@seInd MadiSst B idE CI@VGME for unicast

then the coaxial cable, fiber optic cable, tw sted

gavices @Btadiomesaireas|agsidabl @foh trohsgissen;smdh as i nfrar ed,

radi o, an i crowave are i.ncluded i.n the defipition :
ot ubir ol ot cTh e oEREPR, WefcruqBLemRe The radio
£RORBES cattlyify th€PloadéABAd Al BRastQBkicedl disc, digital
versatile disc (DVD), floppy disk and blu-ray disc
where di sks usually reproduce data magnetically, while
di scs,repr C a i call e SelSi: . .
Conb Pt | ontt aretis oS ol <he UMl gomprises time
divisidrnmihip | Scpthe afataClonphy BiohéadiadldemiRidaa sefvdR® 2hd Theedata for
ﬁ%evlous description of the disclosure is provided to )
A@STRIRGVIEes Sem RRRJqaEr ulfiRst Aprvice defgkenbin ddgast one time
, o C . .
18 ¢ SHRSHHR a0 B S AL\ AL B I ong i it used for
eathtbneadaadt or anmdtidabiesegeereri ¢ princi pl es defined herein
may be applied to other variations wthout departing
fromthe spirit or scope of the disclosure. Thus, the
di scl 9sur eTh& nRffodidFicMded wiherde thel rﬁﬂllﬁgféxfn% dofifprises mapping the
exanpl es and designs described herein but i's to be
dae dordbd braadcast deg mudtcaptescooessite ttiomt freduehcyt blocks, and wherein the

rinciples. and. novel featyres disclosed herein. [0096
Gaadiil Bttt ks o T8 o B o oo ditoey’ HSitl for cach
bidadcaEdd hl@itast @RI cati on system conpri sing:
mul ti pl exing data for broadcast and nulticast services

and data for unicast services on radi o resources

avai l abl e t SIF_§sl Qn; riodi |y ' -
ouaL A0 VRS LR 0 A RS XA Wi
des doif the raudcdsy g niufécabr eadeasd tiandfreqieht e bidtks, and wherein the
ssc rezilllllfnegsihformation conveys location of control information conveying at least one

time frequency block used for each broadcast or multicast service.

5. The method of claim 1, wherein the scheduling information conveys time
units in which the broadcast and multicast services are sent, and wherein control
information is sent in each time unit in which the broadcast and multicast services are
sent and conveys time frequency blocks used for broadcast and multicast services sent

in the time unit.

6. The method of claim 1, further comprising;:



2. The method of claim1, wherein the multiplexing
conprises tinme division nultiplexing the data for the

whemadswst and nul ti cast services and t he dat aP€¢DDUS1008065402

uni cast services, each broadcast or mnulticast service

being sent in at |least one ti#e unit, and wherein the
schedul i ng i nformati on conveys the at | east one tine

.llj_ﬂlet néets gn§f g({nf%ﬁga%%g ;}8 o%ﬁei’(geq ﬁsrefirhrtlél }ﬁ:ﬁ(i?es td}es‘t?ri)\a/(licast ar?’d multicast
SRpEd, SeBerbpiic nghtdgingatndorn@itioh %nbé}ﬁsafhf‘d&ﬂres%)ﬂfbes carrying the
mul ticast services to tinme frequency bl ocks, and
gprdiearatiopefosBHEdul i ng i nformati on conveys at | east

one tinme frequency bl ock used for each broadcast or
mul ti cast service. 4. The nmethod of claim1, wherein

the nul ti pexintghaoofpelased, mlaMmgadhhlﬁroddﬁaat dromuttleest service is

bro dca t .and nul tj cast serV|ce t.i re nc
b X 10 il C%Hépér leatiae Leeani r 1HP@?C&L\% bidne %@%ed-
Iocatlon of control information conveylng at | east one

tinme frequency block used for each broadcast or '
rrul ti8ast Fbe wictwd @ .claimel , vetehwnl thef brokddash ahd rlgcasit nervices are

sche i nformation,ca nits in which
thE b5 geib abd s PR2Sd SOl Foeeu DR Blfeas Dyiliesent by
m@gm&k@egpntrol information is sent in each tine unit
i n which the broadcast and nulticast services are sent
and conveys tine frequency bl ocks used for broadcast
%Shggl glf C%ﬁéa Im%ﬁ{f\é' %1 e{r}tv(v:lil)eﬁ%l%lﬁge h&r{)edléﬁzlpl senc?lhg Ilpe scheduling

mdsHagion abtn@ﬂsdsrﬁe@dhﬁglthd)ﬂ:hel&ﬂdlghﬁfdiﬁe‘@cbtvm dabB scheduling period to
broadcast and nulticast_ services, wherein the
SUEH tirdin desonTss magd i thoRinsgeast apd Bulticasiutegwses in a current or a

S&¥kﬁgﬂ%ggvﬁ%3£hggratlon information. 7. The nethod

each broadcast or nulticast
serV|ce |s sent by multiple cells in at |east one tine

uni t I ti Ls bein nchroni zed. 8. The

met holf of Fﬁﬁﬁﬁ‘&ﬁ IEIHEFﬂ% ﬁ%ﬁ@ﬂ%ﬁ%t and mul ticast

servi g&"ﬁ)d@craﬁ %@ﬁﬁn&é’ﬂ B GRdibatRR Ay Rt Rer YA BNARIBR & BHg information
wi t h broadcaSt an nulglcast services sent by nelg%

vdl thange in ahepoestimpsthoduluigaicnod, wherein the
periodically sending the scheduling information
conprises sending the scheduling information in each

scheduyl i NgTRE ietfbdt T GARVEYwhckeinahé Beli &gl sebd@iflg fIRY scheduling
the broadcast and nulticast services in a currenf or a

information comprises sending the scheduling information in first N time units of each
scheduling period to convey radio resources used for the broadcast and multicast

services in the scheduling period, where N is one or greater.

12. The method of claim 11, wherein the sending the scheduling information
in the first N time units of each scheduling period comprises sending the scheduling
information on all available radio resources in the first N time units of each scheduling

period.

13. The method of claim 11, wherein the sending the scheduling information

in the first N time units of each scheduling period comprises



subsequent schedul ing period. 10. The nmethod of claim
9, further conprising: periodically sending a flag

W0 pBaswosng whet her or not the schedul i ng i nf oPEEUB29NS/065402

wi Il change in an upcom ng scheduling period. 11. The
met hod of claim1, wherein th® periodically sending
t he scheduling i nformati on conprises sendi ng the
222:33%11'(11(‘% tlhg 5S¢ egiatnléé) A flﬂrr}na{t{oqlslt at le é{rgur Ererlgsfa gf 81?%%'?1001{ in the
ﬁfsertlhﬁadﬁ@sSéf @ﬁlﬂsdﬁ@ﬂﬁlhﬁ‘g&l&ho&%ﬂdl ces in the scheduling
period, where N is one or greater. 12. The method of
c| a. mbendingpratisl inforaatioaneRgy B ehe @hdenst pag time frequency block
N time units of each
sche Esaﬂmgﬁ?%gﬁé%#%§ﬁses sendi ng the schedul i ng
|nfornat|on on all available radio resources in the
first units o ach schedul i eri od.
met ho TP, imhithog © Tévw i h PHeBeHt %fgle@lﬂglgs@%@amﬂpﬂgconveys
fa'afcp F&Eﬁﬂc@@ c!n‘Pyﬂ?lQ &hd ibFcakcdNt tah&@mﬂﬁbés@ s@tfvm%§c& parameters used to
schedul' i ng period conprisessendi ng the schedul i ng
prokessimnsosions sint pedwtradinecsourees.fardgthency bl ock in
the first Ntime units of each scheduling period, and
sending control information conveying the at | east one
time % .equﬁﬁ‘é%pzﬁja@,l@ifn Y@ h4rUoninfighi &tids didtém Gcomprising:
information. 14. The nmethod of claim1, wherein the '
schedéfl lieafg onpfeeaeatar sAnBered e mulfintlex dets dor bregdeast and multicast
&N a? foq %fk%&%%%vlé‘eg% r%h r%&)%‘fce%% Xl'la%?sfor%ra mission, and
par anet € ed esSt ransm 551 ons sent on ‘Lhe
foa@b@odlﬁﬂl@uﬁdiﬁssch@ﬁulbﬁgt h}foﬂ:@tmﬁnuﬁﬂpt@r aéteisnih® the radio resources
cel l.ul ar communi cati on system conprising: at |east
EHE g e dexsicast apd Mylficast SEHI9AH ti pl ex data for
broadcast and nul ticast services and data for unicast
services on radi o resources avail able for
transib.ssi ®he apperatus pereloni ¢a) whesemdhs catetbabti nge processor is
information used.to determ.ne th di o resour . .
I gfor HRS Ao gl osdfe bRrrRoend Fticppgervices
QrRPﬁE AatsSoPTheGinfatd sbRvicdNEIcRibRoddasst BF niu@t‘?e%ﬁt s‘%ﬁﬁce being sent in at
rocessor is configured to time division nultiplex t%
steorfegrme hsitanglaidcwsd tlamebhﬁdullltngcmﬁqm@mw ite egmapmdhe keleast one
ﬁﬂlﬁ for ({EQ rflcb C{EC' serv each broadcast or
LPEASEY 08 PR OB NPT S ‘t‘cﬁshseé‘{lc? east one tine
unit, and to send the scheduling information to convey

the at | east one ) ) )
1 The apparatus of claim 15, wherein the at least one processor is

configured to map the data for the broadcast and multicast services to time frequency
blocks, and to send the scheduling information to convey at least one time frequency

block used for each broadcast or multicast service.

18. The apparatus of claim 15, wherein the at least one processor is
configured to map the data for the broadcast and multicast services to time frequency
blocks, to send control information conveying at least one time frequency block used for
cach broadcast or multicast service, and to send the scheduling information to convey

location of the control information.



time unit used for each broadcast or nulticast
service. 17. The apparatus of claim15, wherein the at

WO 2@stisone processor is configured to map the PET/EST008/065402

t he broadcast and nulticast services to tinme frequency

bl ocks, and to send the sched#ling information to

convey at |east one tine frequency bl ock used for each

br oad¢cast multicast.service. 18. .The apparat us_ of .

clarmts, WerbPhfRoOLIFIE: s (s SBORAALBe Brocessor i

Eaitfoiugddrtd dei dthBEhddbEn @iaf@nfaibn iheachrseladadsg paisd to convey radio

mul ticast services to tine frequency, bl ocks, to send

EEPMIER usorf ioF e Pensdeashgid inpgtieast peNiges dha quryest or a subsequent
hliock used for each broadcast or nulticast

%%%@#ggﬁ&%%g'to send the scheduling information to

convey | ocation of the control information.19. The

appar at us of claim 15, rein the at |least one ..

pr ocegéo_r %_%Bﬂﬁﬁu@eﬂ %agﬂ]@a%ﬁﬁn%@t@e REdien; GRgnprising:

i nf or pRLAOR: IMuIBARRInS CHEA W BBaREH A HRI2AVRWiERANA data for

resources used for the broadcast and multicast

sBacast s@sicenomradir reemtregsravailahlih S dquaestissiomend! i ng

period. 20. An a at us,.i n el.l ul. comuni cati pn .
Dot officao g uRRRA S seng sthefiling itbur i ngied tffermine the
ﬁwﬂﬁﬁgﬁﬁ&m&ﬁﬁyﬁghhéB@ﬁ&aﬁﬁﬁMﬁﬁ@ﬁcﬁ@&xéﬁb@ for unicast
services on radio resources avail able for

transm ssion; and nmeans for periodically sending
schedy| i ng—. nf ar [.oncu tg, d 1] t adi . .
resou?%es gg?r%ﬁﬁ%&Phgfbggg%c%%tgég%ﬂkﬂﬁ?i%%%%;qBPInmnphxmg

s@fiptli e sncadsl for Tie: dipRhahulsipking! tAt tatd Gor th ®fcidbast Bed multicast
means for rmultiplexing conprises neans for tine ) )
hrvices oKl thadetador hernyieanscidess, eah Rraadagstaadrullicashpeyvice being

504k G GRRLSSEV .h%g Sin ,ngn& Df et ﬁwe.f s‘%{le&lﬁﬁgliﬂ%o‘fﬁﬁ ion conveys the at

servi ces, each broadcast or nulticast sérvice belng
kesttone minat uniteasd farach broedeasi ér, mandasnba@rveen t he
schedul ing information conveys the at |east one tine
unit used for each broadcast or nulticast service. 22.

The appar atys é%;pafé!tlﬁi B 200inV el Elhette BB AR adOfor multiplexing
mul ti pl exi ng conprises neans for mapping the data for

tdrepiince arhens foramabpmg thic clast fos erovbroedeasioand; muelticast geriey to time

| ocks, ;and wherein the scheduling.informati on conveys .
BpQRESL bR " Shteta s it p R e BaEr D FobE, SO R4S Bne time
he@aaenblocR isdiUiof b&cASrofRA o€ thultddst sERGcappar at us  of
cl ai m 20, wherein the nmeans for nultiplexing conprises

means for mapping the data for the broadcast and
mul ti SRSt $RL Vép([\)gfsdtﬁso of ' Mfiim 20, wherein the means for multiplexing

comprises means for mapping the data for the broadcast and multicast services to time
frequency blocks, and wherein the scheduling information conveys location of control
information conveying at least one time frequency block used for each broadcast or

multicast service.

24. The apparatus of claim 20, wherein the means for periodically sending
the scheduling information comprises means for sending the scheduling information in
each scheduling period to convey radio resources used for the broadcast and multicast

services in a current or a subsequent scheduling period.



frequency bl ocks, and wherein the scheduling

i nformati on conveys | ocation of control information
w@ovsayiony at | east one tinme frequency bl ock UBEHUS2908/065402

each broadcast or nulticast service. 24. The apparatus

of claim20, wherein the nean¥ for periodically

sendi ng the scheduling information conprises neans for

sendi 9 thgi%%p%gglkn m%nkﬁﬁnghgpﬁ&n each schedul i ng

period’to convé@ F AN T ESTUF ce€™ 8808 or the

br oadg asthp@perdadiile aratunsesiprisdse:i N a current or a

subsequent schedul i ng period.25. A conputer. program

product, cesriogicAvsing at layAner ConguERipP enwiiiglcgrdata for broadcast

.S G i t t .

SR e T e e R R

aadndstién iar celiniac ashmsieicuiiaesystem;radi o resour ces

avai l abl e foy transm.ssion in a cellular comunicat,io

system anfP®od® FBYSRAUST nY {H8 Q°| eyBRUiEndC cesgtaly send
c‘?le@lﬁfﬂgqgf&ﬁila{ié/n g_&ﬁ% AeaAMk tOraliRf Iegcﬁﬁéérs] Qg Ghd Broadcast and

%eternine the radi o resources carrying the broadcast
sudticastiseive@st services. 26. A nethod of receiving data

in a cellular comruni cation system conpri sing:

recei ving scheduling information for broadcast and

mul ti gast AemydteRS dfutccbiRl@X @etaWid M WBllelas tecofihti&®idn system,
determ ning radi o resources used for at |east one

e@npildRE anong t he broadcast and nul ticast services
basedre%@idn%ﬁ S%ﬁpcﬁﬁifﬂl ! g&foﬁ‘rﬂ{ltﬁc{nm%o%p%roaﬁggst PLOE efiﬁl'lt?c%st services
transm Ssions récei ved on e radi o resources to

mebplereddatiaurficust §dieicat, | east one service. 27. The
met hod of claim 26, wherein the receiving the
scheddfteimyningradiQeiesBHces et ifed! leett @ngisyigehamong the broadcast

éﬂ:l%g}ﬂ4ch§?9eﬂv§bfe95%%8:/c\>ﬂ@hé &ﬁ%&dlﬁlg ifNothffor3hy S of a

schedul 1 ng peri od, ere is one or gréater, and

wher eprocemgdetnsmmisiong gedehed roadho radés oasparess tosiedoveordata for the
the at | east one service conprises determning the

MBSO OPRBUFEes used for the at |east one service in

t he scheduling period based on the scheduling

i nformati on. 28. The nethod of claim 26, wherein each

of the7.at Thasmcthod sbrelpioe 26 sdptein the receiving the scheduling

information comprises receiving the scheduling information in first N time units of a
scheduling period, where N is one or greater, and wherein the determining the radio
resources used for the at least one service comprises determining the radio resources
used for the at least one service in the scheduling period based on the scheduling

information.

28. The method of claim 26, wherein cach of the at least one service is sent
on all available radio resources in at least one time unit, and wherein the determining
the radio resources used for the at least one service comprises determining the at least

one time unit in which each service is sent based on the scheduling information.

29. The method of claim 26, wherein cach of the at least one service is sent

in at least one time frequency block, and wherein the determining the radio resources



on all available radio resources in at |east one tine

unit, and wherein the determ ning the radi o resources
Wais@d/151059 t he at | east one service conprises PCT/US2008/065402

determning the at least one tine unit in which each

service is sent based on the ¥cheduling information.

29. The nethod of claim 26, wherein each of the at

{Elsegaifcjre t é: at i(:ea%‘y Iﬁrcfee elg\%cgmﬁcgrtp 1|f1ses t‘f%téﬂ”glglfﬁté% ¢ a,ttleanﬁz| ne trll’él frequency

bRse ugezietsus@ﬁ sk®iicettagedddn 1he asﬁedan@g hesrviagienconpri ses

determning the at | east one tine frequency bl ock used

for each service based on the scheduling informtion.

30. TQ mstl"ﬂ@ ﬂleﬁfodcdfac'lamnz% vyﬁé?crl chhengJﬂe 9]2 letaﬁeon%tserwce is sent

| east one service is sent

for etjlencynbl ek freyuatcyl blmk mnet ﬂeame otldﬂlttme amui whérehdrein the

éhe det er ﬂ1n|ng t he rad|£ resources used .for the at

LERNPRANSBA TP TS B TRet! drdt G FecstPTISE st

one t H&@m&iﬁiﬂg thd aﬁ"l‘%hs‘f Bneanh 1§fi’tr 1‘1’1'\91901'1 §ac%es‘éffw$@§%gnto&sed on the

the scheduling information, and determ ning t

$@méﬂnmmeﬁtnmﬁmiBBQUency bl ock used for each serV|ce

based,gon contr sent |n st on

tine ﬂﬁFIFmPWg\kﬁ? %th‘e'i‘sﬁ 8“%@ 8“?%?Y “Sé‘i%"%ﬁ SerVicS based on
el alfsndtidn sWhtrigkIRSS 1&@%}1&1@@&1&1% whieHBHd 2HAES is3ént.

| east one processor configured to receive scheduling

i nformati on for broadcast and_nulticast services

mul ti Q exegm Bb{la%ﬁg f(? a\x‘?l{rel%% Iﬁr?lrcmca"tlgn rﬁ;ﬁin e r adi o
resour ces use one service A

br oadgtdsist afelpiddtdsocantigied o eRsiveasiadubifg tdﬁ@rmatmn for broadcast

scheduling information, and to process transm ssions
FL ERE o TYIFRS PHUPIS<d S0l BUEAT 8677 BebVerICHEmIe ghio resources
\%@—:ﬁ f\?\);] al EQ&ton%rk%r\ﬁ%r X]ﬁSﬁgaﬂ%ZbroJ&%staﬂﬂ%ﬂftfdést %Erv‘fée@'b%ed on the

1, ereln eac | east one service I's se
sthedilingaivifirhnabidbe anddo pracessatansmsssions atcelved oh the mdllo rmources to
uni t g?mhere n the at. |east one processor is
EeﬁﬂquéigYa gr ths a&l HPCAEVI%e at | east one time unit in
whi ch each service is sent based on the scheduling

i nformati on. 33. The apparatus of claim 31, wherein

each 82. t hthagppasast ofm’h@nsialr whceeilil sachenfitthd af least dreasstvice is sent
one.ti frequency bl o east o
OF SRt EHEREPuRFE R R0 P i o g s the A Rast one
biodBssbf ﬁ%ﬁﬂgﬁ’re@ k@ @&eﬁﬁlﬁg Okt 182€ Bn BMméivaet iRasliEeh e#th service is
the scheduling information. 34. The apparatus of claim
Sﬁ?bmﬁéﬂ@ﬂh3%%éﬁﬂéﬁlﬁﬁ%mﬁﬁm1east one service is sent

in at |l east one tine frequency block in at |east one
time unit, and wherein the at | east

33. The apparatus of claim 31, wherein each of the at least one service is sent

in at least one time frequency block, and wherein the at least one processor is
configured to determine the at least one time frequency block used for each service

based on the scheduling information.

34.  The apparatus of claim 31, wherein each of the at least one service is sent
in at least one time frequency block in at least one time unit, and wherein the at least
one processor is configured to determine the at least one time unit in which each service

is sent based on the scheduling information, and to determine the at least one time



one processor is configured to determ ne the at | east
one tinme unit in which each service is sent based on

wo b@sasteedul i ng i nformation, and to determ ne PE¢EUSL008/065402
| east one tinmefrequency block used for each service
based on control information £ent in the at |east one
time unit in which the service is sent. 35. A nethod

f sendi schedul | informati on in a.cellular .
BEMRORT bR SREEY P sor il TR ool Bt s i o oo

s uhgh whfcrtheddrane fsaentr oadcast and mul ti cast
services in each scheduling period; and periodically

sending a flag indicating whether or not the

schedyk i ng i i QR Wi ' - ' S
chedil ng o POgB ffingthoddIRE Aol AR RS A ommynication
senpi,icempgisingeri odi cal |y sending the flag in a part of
system informati gn assqciated wi th al ue tag; and :
updat Pﬁgode%ilwsm B8 e%gwaagwat% ?%iwr?adaﬁst@ﬁ% multigagiervices
hﬂ&@ﬁ@@kh@ﬂnggﬁﬁﬁ3§ui37- A met hod of receiving

scheduling Imformation in a cellular communication

syst epgricsiosaplyissichgg aflagendicaimgselmslr|or mgt thefsohermiing mformation
f@L br oadcast and nultiﬁast seavices ina first

SULEIREE A huRcOBHRE $BELHRERST89% | ag i ndi cati ng whet her

or not the scheduling information will change in a

second schedul i ng period; receiving the scheduling

i nf or 3t i ohh¢ methed of elasmdS sibditamyispeei od i f t he

flag jndig S C [ i.nfo on wll. .
changb R ERebOAE 0 Bag DR it v nEli BB Wociared with o
vathotagpindn in the second scheduling period if the

flag indicates that the schedulin% i nformation wl|
not chRdiges thepyalumias MBFROET BIC nertat theasystepyinfaqajation changes.
conprising: receiving a part of systeminformation

conprising the flag and a value tag, and wherein the
flag B3 redei medhodnlof irtcdivieg vatheelutimg infdincatioas imhat cellular
the part .of the systeminformation conprising the flag

FPRMURISAASYSISHY CHMBIEP% t he schedul i ng information in

t he sREENtheSERSHHINLNARRLIQH fdrHrbffealt el Riti¥ask kel R8s in a first
flag is received and indicates that the scheduling

pabedulmeticoindwi | | change.

receiving a flag indicating whether or not the scheduling information will
change in a second scheduling period;

receiving the scheduling information in the second scheduling period if the flag
indicates that the scheduling information will change; and

skipping receiving the scheduling information in the second scheduling period if

the flag indicates that the scheduling information will not change.

38.  The method of claim 37, further comprising:

receiving a part of system information comprising the flag and a value tag, and

wherein the flag is received only if the value tag indicates that the part of the
system information comprising the flag has changed, and wherein the scheduling
information in the second scheduling period is received only if the flag is received and

indicates that the scheduling information will change.



