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BACKGROUND

L. Field
[0002] The present disclosure relates generally to communication, and more
specifically to techniques for supporting broadcast and multicast services in a cellular

communication system.

II.  Background

[0003) A cellular communication system can support bi-directional communication
for multiple users by sharing the available system resources. Cellular systems are
different from broadcast systems that can mainly or only support uni-directional
transmission from broadcast stations to users. Cellular systems are widely deployed to
provide various communication services and may be multiple-access systems such as
Code Division Multiple Access (CDMA) systems, Time Division Multiple Access
(TDMA) systems, Frequency Division Multiple Access (FDMA) systems, Orthogonal
FDMA (OFDMA) systems, Single-Carrier FDMA (SC-FDMA) systems, etc.

[0004] A cellular system may support broadcast, multicast, and unicast services. A
broadcast service is a service that may be received by all users, e.g., news broadcast. A
multicast service is a service that may be received by a group of users, eg., a
subscription video service. A unicast service is a service intended for a specific user,
e.g., voice call. It is desirable to efficiently support broadcast, multicast, and unicast

services in the cellular system.
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[0007] The scheduling information may be sent in each scheduling period and may
convey the radio resources used for the broadcast and multicast services in the current
or subsequent scheduling period. The Node B may also periodically send a change flag
that indicatcs whether or not the scheduling information will change in an upcoming
scheduling period.

[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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[0018] FIG. 11 shows an apparatus for receiving services.

10 shows a process for receiving services.

[0019] FIG. 12 shows a design of sending a change flag for scheduling information.
[0020] FIG. 13 shows a process for sending scheduling information.

[0021] FIG. 14 shows an apparatus for sending scheduling information.

[0022] FIG. 15 shows a process for receiving scheduling information.

[0023] FIG. 16 shows an apparatus for receiving scheduling information.

[0024] FIG. 17 shows a block diagram of a Node B and a UE.

DETAILED DESCRIPTION
[0025] The techniques described herein may be used for various cellular
communication systems such as CDMA, TDMA, FDMA, OFDMA and SC-FDMA
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 IS-2000, IS-95 and IS-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), IEEE 802.11 {Wi-Fi),
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 release of UMTS that uses E-UTRA, which employs
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
Partnership Project” (3GPP). cdma2000 and UMB are described in documents from an
organization named “3rd Generation Partnership Project 2” (3GPP2). For clarity,
certain aspects of the techniques are described below for LTE, and LTE terminology is

used in much of the description below.
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solid Hne 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 structurc 200 that may be used for

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

radio frames. FEach radio frame may have a predetermined duration (e.g., 10
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mapped to physical channels at a physical |ayer (PHY). Table 1 lists
sone | ogi cal channels (denoted as "L")ablkerlansport channel s (denoted
as "T"), and physical channels (denoted as "P") used in LTE and

provi des a [short desglief!on for egggecra{%gl. Tabl e ﬂ'escripﬁon
Dynamic Broadcast Channel | D-BCH L | Camry system information.

Carry scheduling information and
E-MBMS Scheduling Channel | MSCH L [ possibly control information for
E-MBMS services.

E-MBMS Traffic Channel MTCH L | Carry data for E-MBMS services.

Carry configuration information
for E-MBMS services.

E-MBMS Control Channel MCCH L

Multicast Channel MCH T | Carry the MTCH and MCCH.

Carry the MTCH and other logical
channels.

Downlink Shared Channel DL-SCH T

Carry basic system information for
use in acquiring the system.

Physical Multicast Channel PMCH P | Carry the MCH.

Physical Broadcast Channel PBCH P




Channel

Nane Type Description Dynam ¢ Broadcast Channel D-BCH L Carry

systeminformati on. E-MBMS Scheduling Channel MSCH L Carry schedul i ng

i nformati
E- MBMS Tr

gﬁ??@g]&ﬁg@si bly control information for E- NBN?C'?/%&%‘)EQ&%MZ

annel MICH
6
Physical Downlink PDSCH | P | Carry data for the DL-SCH
Shared Channel Ty ’
Physical Downlink Carry control information for the
Control Channel PDCCH P DL-SCH.

[0033] As shown in Table 1, different types of overhead information may be sent on
different channels. Table 2 lists some types of overhead information and provides a
short description for each type. Table 2 also gives the channel(s) on which each type of

overhead information may be sent, in accordance with one design.

Table 2
Overhead o
Information | Channel Description
System D-BCH | Information pertinent for communicating with and/or

Information | and PBCH | receiving data from the system.

Scheduling Information indicating when and possibly where and
. MSCH . .
Information how different services are sent.
Configuration Information used to receive the services, e.g., for bearer
gura MCCH | configurations such as traffic class, RLC configurations,
Information

lower layer settings, etc.

Information used to receive transmissions of data for the
services, €.g., resource assignments, modulation and
coding schemes, etc.

Control PDCCH
Information or MSCH

[0034] The different types of overhead information may also be referred to by other
names. The scheduling and control information may be dynamic whereas the system
and configuration information may be semi-static.

[0035] The system may support muitiple 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:

» Content for broadcast or multicast services is transmitted synchronously across
multiple cells,

¢ Radio resources for broadcast and multicast services are allocated by an MBMS
Coordinating Entity (MCE), which may be logically located above the Node Bs,

¢ Content for broadcast and multicast services is mapped on the MCH at a Node

B, and
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o Time division multiplexing (e.g., at subframe levcl) of data for broadcast,

multicast, and unicast services.
[0036] The single-cell mode may have the following characteristics:

o TLach cell transmits content for broadcast and multicast services without
synchronization with ather cells,

» Radio resources for broadcast and multicast services are allocated by the Node B,

¢ Content for broadcast and multicast services is mapped on the DL-SCH, and

» Data for broadcast, multicast, and unicast services may be multiplexed in any

manner allowed by the structure of the DL-SCH.

[0037] In general, E-MBMS scrvices may be supported with the multi-cell mode,
the single-cell mode, and/or other modes. The multi-cell mode may be used for E-
MBMS multicast/broadcast single frequency network (MBSFN) transmission, which
may allow a UE to combine signals received from multiple cells in order to improve
reception performance.

[0038] FIG. 3 shows example transmissions of E-MBMS and unicast services by M
cells 1 through M in the multi-cell mode, where M may be any integer value. For each
cell, the horizontal axis may represent time, and the vertical axis may represent
frequency. In one design of E-MBMS, which is assumed for much of the description
below, the transmission time line for each cell may be partitioned into time units of
subframes. In other designs of E-MBMS, the transmission time line for each cell may
be partitioned into time units of other durations. In general, a time unit may correspond
to a subframe, a slot, a symbol period, multiple symbol periods, multiple slots, multiple
subframes, etc.

[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 | 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
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transmit three E-MBMS services 1, 2 and 3. Cell 1 transmits E-MBMS service 1 in two
time frequency blocks 410 and 412, E-MBMS service 2 (denoted as “S 2”) in a time
frequency block 414, and E-MBMS service 3 in two time frequency blocks 416 and
418. Each remaining cell transmits E-MBMS service 1 in two time frequency blocks,
E-MBMS service 2 in one time frequency block, and E-MBMS service 3 in two time
frequency blocks.

[0041] In general, an E-MBMS service may be sent in any number of time
frequency blocks. Each time frequency block may have any dimension and may cover
any number of subcarriers and any number of symbol periods. The size of each time
frequency block may be dependent on the amount of data to send and possibly other
factors. The M cells may transmit the three E-MBMS services 1, 2 and 3 in time
frequency blocks that may not be aligned in time and frequency, as shown in FIG. 4.
Furthermore, the M cells may transmit the same or different contents for the three E-
MBMS services. Each cell may transmit its own unicast service in remaining time
frequency resources not used for the three E-MBMS services. The M cells may
transmit different contents for their unicast services.

[0042] FIGS. 3 and 4 show example designs of transmitting E-MBMS services in
the multi-cell mode and the single-cell mode. E-MBMS services may also be
transmitted in other manners in the multi-cell and single-cell modes, e.g., using time
division multiplexing (TDM), frequency division multiplexing (FDM), some other
multiplexing schemes, or any combination thercof.

[0043] In an aspect, scheduling information for E-MBMS services may be sent
periodically on a scheduling channel such as the MSCH. In one design, the MSCH may
be mapped to the MCH in the multi-cell mode or the DL-SCH in the single-cell mode.
The MSCH may also be mapped to other transport channels.

[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 nced to wait until the next scheduling period in order to reccive 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
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scheduling period may reduce the number of times that the UE need to receive or check

the MSCH, which may reduce battery power consumption of the UE. In one design, the
scheduling period may be a superframe, which may be 500 ms, one second, or some
other suitable duration. The scheduling period for the multi-cell mode may or may not
be equal to the scheduling period for the single-cell mode.

[0045] In one design, the MSCH may be sent in the first N subframes of each
scheduling period. N may be a fixed value (e.g., specified by a standard) and known a
priori by all UEs. Alternatively, N may be a configurable value and conveyed in the
system information, which may be sent on the D-BCH or some other channel. The
modulation and coding for the MSCH may be fixed (e.g., specified by a standard) or
may be configurable {e.g., conveyed on the D-BCH).

[0046] In one design, the MSCH may be sent on all available radio resources in the
first N subframes of a scheduling period. The remaining subframes in the scheduling
period may carry data and/or other information for broadcast, multicast, and/or unicast
services. In another design, the MSCH may be sent on a subset of the radio resources in
the first N subframes. The radio resources used for the MSCH may be conveyed in the
system information or the control information or may be made known to the UEs in
other manners. The remaining radio resources in the scheduling period may be used to
send data and/or other information for broadcast, multicast, and/or unicast services.
[0047] FIG. 5 shows a design of sending the MSCH in the multi-cell mode. In this
design, the MSCH is sent in the first N =4 subframes of a scheduling period and
carries scheduling information for all E-MBMS services in the scheduling period. The
MSCH may also carry scheduling information for the MCCH, which may be considered
as an E-MBMS service with regard to the scheduling information. The MCCH may
carry configuration information for the E-MBMS scrvices. 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,



Description System Information D-BCH and PBCH I nformation pertinent
for comunicating with and/or receiving data fromthe system

Schedul i n for i on MSCH I nfonnation indicating whe ihly
wher e and%‘%ggogi‘ﬁégrent services are sent. Configurati Eﬁ%ﬂgﬁ‘oﬁﬁf@*o on
MCCH I nformation used to receive the sefvices, e.g., for bearer

configurations such as traffic class, RLC configurations, |ower |ayer

settings, etc.
subframe 8 carries unicast service, subframe 10 carries E-MBMS service 2, subframes

11 and 12 carry unicast service, subframes 13 and 14 carry E-MBMS service 3,
subframes 15 and 16 carry unicast service, etc. The scheduling information may convey
subframes for both E-MBMS and unicast services (as shown in FIG. 5) or subframes for
only E-MBMS services.

[0049] In another design, the scheduling information is service centric and conveys
which subframes are used for each E-MBMS service. In the example shown in FIG. 5,
the scheduling information may indicate that the MCCH is sent in subframes 5 and 6, E-
MBMS service 1 is sent in subframes 7 and 9, E-MBMS service 2 is sent in subframe
10, E-MBMS service 3 is sent in subframes 13 and 14, and unicast service is sent in
subframes 8, 11, 12, 15 and 16. The scheduling information may also convey the
subframes used for the E-MBMS services in other manners.

[0050] The MSCH may convey the locations (or subframes) of the E-MBMS
services, as described above. In one design, the MSCH may also carry control
information used to receive the E-MBMS services. In this design, no control
information may be sent in the subframes used for E-MBMS services. In another
design, control information wsed to receive the E-MBMS services may be sent 1n the
subframes in which these services are sent.

[0051] Each E-MBMS service may be associated with a service ID and may be sent
on a logical channel. The mapping of E-MBMS service IDs to logical channel IDs may
be performed by higher layers and provided, e.g., in a service guide or some other
upper-layer signaling. The service-to-channel mapping may be sent in a broadcast or
unicast manner to the UEs. In one design, the scheduling information may convey the
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
mformation. In another design, the scheduling information may convey the subframes
used for different service 1Ds, 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 (c.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,
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{0053] FIG. 6 shows a design of sending the MSCH in the single-cell mode. The
MSCH may be mapped to the DL-SCH, which may in turn be mapped to the PDSCH.
The MSCH may be sent in the first N subframes of each scheduling period and may
occupy only some resource blocks in these N subframes (as shown in FIG. 6) or all
available resource blocks in the N subframes. N may be a fixed value or may be
conveyed in the system information. In one design, the resource blocks used for the
MSCH may be conveyed by control information sent on the PDCCH associated with the
PDSCH, as shown in FIG. 6.
[0054] In general, any number of MTCHSs may be used to carry data for E-MBMS
services, and any number of MCCHs may be used to carry configuration information for
the E-MBMS services. The data for each E-MBMS service may be sent on one MTCH,
and the configuration information for each E-MBMS service may be sent on one
MCCH. In one design, the MTCHs and MCCHs for the E-MBMS services may be sent
starting in subframe N +1 of the scheduling period after the MSCH has been sent, as
shown in FIG. 6. The MTCHs and MCCHs may be mapped to the DL-SCH and may be
sent in an assortment of resource blocks that may Dbe dispersed throughout the
scheduling period. The resource blocks used for the MTCHs and MCCHs may be
conveyed in several manners. In the design shown in FIG. 6, the 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

(c.g., control information such as resource block assignments and/or other parameters)



7 Tinme division nultiplexing (e.g., at subframe |evel) of data for
broadcast, nulticast, and unicast services. [0036] The single-cell
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services in the scheduling period.
[0057] In the example shown in FIG. 7, a PDCCH transmission 710 may provide
control information (e.g., resource block assignment and/or other parameters) for an
MSCH transmission 712. MSCH transmission 712 may provide scheduling information
for PDCCH transmissions for the MCCH and E-MBMS service 1. These PDCCH
transmissions may provide control information (e.g., resource block assignments and/or
other parameters) for an MCCH transmission 714 and MTCH transmissions 716 and
718 for E-MBMS service 1. A PDCCH transmission 720 may provide control
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 scrvice 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



cells in the single-cell node. For each cell, the horizontal axis may
represent tinme, and the vertical axis may represent frequency. In the
exanple s 1N FIG 4, the Mcells 8 transmt three_E: .
services ?\?’d\g{)o%ﬂg . Cell 1 transmts E-MBMS service 1P$Hj¥§%8/?6?%
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MCCHs and MTCHs. For example, if the MCCH and MTCH transmissions are sent in
complete subframes (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, ¢.g., in the last N subframes of the previous scheduling period. In any genecral,
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



9 scheduling period may reduce the nunber of tines that the UE need
to receive or check the MSCH which may reduce battery power
consunpti gn of t_he UE. In one design, the scheduling p

superfrar’rﬂv L s l:’r]lo%y be 500 ns, one second, or sone o{’é’é{ﬁg@Waﬁﬁe
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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 onc 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



whi ch subframes are used for each E- MBMS service. In the exanple
shown in FIG 5, the scheduling information may indicate that the
MCCH is sent in subframes 5 and 6, EMBMS service 1 is sent in

subf r ames WO I 1YY9E. \BMVB service 2 is sent in subfranBCTYS2RSGGEHR
service 3 is sent in subfranes 13 and 1 and uni cast service is sent
in subframes 8, 11, 12, 15 and 16. The scheduling i nformati on may
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codi ng scheg®vicand/ or ot her paraneters for the MSCH may be conveyed
in the systeminformation sent on the DBCH_In this design, .the UEs
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control infornmation sent on the PDCCH associated with the PDSCH, as

shown i n FI &rvige (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, cach 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, cach service may be sent in at Ieast 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,



[ 0054] I n general, any nunber of MICHs may be used to carry data for
E- MBMS services, and any nunber of MCCHs may be used to carry
configuration |nformat|on for the E-MBMS services. The_data for each
E- MBVS se?’(f?%ﬂés"ﬁ’éeﬁ be sent on one MICH, and the confi gﬁ?E{PF%ﬁ'H’?/@GNOl
information for each E-MBMS service maygbe sent on one MCCH. In one
design, the MICHs and MCCHs for the E- IVBIVB services may be sent
starting in subfi-anme N +1 of the scheduling period after the MSCH
has been seedch sayics mpprbel enFEhGt l@st o'ﬁheinMI'ﬁﬁ@@emdeIMkG@I-% lermwnbeinnmmﬁed

to the DL- d ma be .se i n.an_assort t resource

hat ey be Hi DdPEGteTRI S i e e T B o Ph g b FER T i brRa s te
bl ocks usedsdhedulinh énfdikdtion amd (VOGESinEEqhenco ORcRiE dsed Tors@vi kalice based
manners. In the desi.gn shown jn FIG 6, the resource_blocks for the

MICHs and MEEfeatehipfasmatiophsral@dheime vul(gh fgaas Y mF at i on sent on
the MSCH. |mobly s ges! ﬂpshowg% c§§1 ﬁgpﬁﬁ Engafa'ﬂIsqrm@tférqgce@ﬁﬁ@Hd@ #5a cellular
control information, and t fectively function as a

col | ect ed PWﬁl@ﬁtloalsystq:reSm@rémgllé mchidey y aduivBLE toarwiveshedilinge
schedul i ng t r ize
R g e
sent on t hemPDIEH 1 érto tdemimesdiurremubdesaism fc[rOd)HE@st ng rservexaarqndng the
shown in FI a P t ransm 3 OVI e nt r ol

hf or mat | on TCAS SIGBFESS S BEk DG I e T AR PG THEP 2P AhEPaYE)
for an MSCHIt a8 pracesd tehshisdionNetétrbd 612108 MES té@ﬂur@észto FEAVES diVd £ the at
scheduling information (e.g., control information such as resource

bl ock assi gKAERES SURE Ior ot her parameters) 12 for an MCCH

transm ssi 0?0@1@ anfle MIGHIds ahsE$soona Bl Gn3NoBBiel Rbedssd¥BMIectronics
service 1. transm ssion 620 may provide control information
for an NMBCHAevieeashfirdsiredewos, clvBaHitsreompanyds, dogiGh 2irprlp. Bemolieke ctc., or
schedul i ng an MICH transm ssion 624 for E-MBMS
service 2 ah@wﬁggﬁ%ﬁogy ons 626 and 628 for E-MBMS service 3.
The MSCH tr @958) SSiA0MEE maay b@:efv@rtha BiSqE eén MBGH soheddlifid eenod alidﬁ%GHlSam

Siml ly, t i
ST eront” prskstimerpERARrase e OREaEE Yo MR sl d6f iargns phe

MSCH in theESMBMSE‘se%ﬁbéb B ehankdinflRSentl§S IF3th EMBMESEVio@na@e seditat kN
the first N subframes of each scheduling period, and the resource

bl ocks usedCeustant pé ratsend Iﬁ@pb%éu%é‘ﬁ@é%ﬁeﬁﬁﬁya%ées o gehedpingRsTicf g
i nformati ont@@ned@iag tHBGodVBRHd dRnt HkhE M@:ﬁ % SMdeh%T%Snfréhu\éM)ﬁ hintthig

MCCH and the E- MBMs Services are sent. The e sent i'n each
subf rame i ndiseait ewy thy desieablSoHtherldE hmsﬁdwwtlﬁ@nby cﬁcelwmfgdh@wﬁtﬁ‘l%honly

(e g. reso%ﬁ%é&? 353! AROBALS ?ri?frsﬁ%%§t§%?\ﬁ%e@;§fgﬁﬁeﬁéﬁ) Srﬁr Ehsﬁme

MCCH and/ or m Ssi ons eS| gn,
t he MSCH nayeseairbﬁonlemlsyhdduhngp@mdas a pointer to the PDCCH

transm ssio i |nturn oi nt other our | ock d for

£ VNS sor B4 T 8 watuts e h st b GRS o AR eRaire ifbie
in FIG 7, gcHRBied ihfoanstinSe B8 MIOH rebyngos. ovﬂd@ &R/ Bk staém Bl Midn
(e.g., resource hlock assignment .and/ or other paraneters) for an MSCH
transm ssi ofiay 1pel u%@aMS@%%@&lBﬁﬂﬁf@ %w'ﬁ%waé)esreﬁga% 14 A Simply 2

i nformati on §.06. ARCOMh CRASANES M el (8 MR c EoMBNRISRE Wab e

| . These PDCCH transm ssions may provide contr ol |nformat| on (

resource bl d8¥CH 4l getrnbangs laﬁclﬁlmorr@ngneqhe@dmam@n@d@)(lw@rsecand m{egg 1)
transm ssi °% %%éﬁg%t W%sbmomﬂa}lggé Omh IR0 g% s%ﬁé%uh @B"ﬁc change

service 1. tTansm ssi on provi cont ro rmat1 o
for an MSCHflhg angrbessnton l@aﬁQoncN@é}-BmeaﬂmglpssodanAME rmamemthelcﬂmge flag

schedul i ng i rrratlonf transm ssi for E- seryices 2
ond 5. Thasaparaies TheHE thae e E A VIS bisEl o Ty OraL iR
an MICH tramggi ssion 724 for E-MBM5 service 2 and MICH transm ssions
[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



13 each E- MBMS service. Each transm ssion may occupy a tine frequency
bl ock of any dinension. [0059] A UE may know t he nunber of subfrarres
(N), the npdul ati on and codi ng schene, and ot her pararreters for th
VSCH or WB@?&?H this information fromthe DBCH ThePHEY ﬁﬂ’?s”?sﬁé‘)ﬁ
receive the PDCCH in the N subfranmes, optain control information for
the MSCH, and receive the MSCH based on the control information. For
the design shown in FIG 6, the UE nay obtain scheduling information
fromthe NMS@Htanehchmyhadebrd p@iddheTﬂmBC&hwagrcawm thrags flags s parsobthe

1 of mmt i on Y UGG D STTHE SRR ot oghe SPUgt G G doss

assi gnnent Sn@tnﬁ{aﬁge of KpedRpaEbEY $) 2 rmd rm,-llah& tie tHan 9 flad €oPRCEH fTibgse
the MCCH and/ or MICH transm ssi ons. g&%9 carry configuration
[

i nf or mat i onS{URARIEE %9‘190@%%\?%%@ oWeaCOBEePt iM2CB£hges gsicgequding
receive t hep&d\{B«&/Barﬁie(hE'c@l ﬂ@f&%ﬁéc&ﬁﬁ@?bﬁ&l I NERIRBhEP Be WBY: mhange
infrequently, and it mai be necessary to re-read thi's infornmation
for every Mrbedwmgmpsrivd )mwbeqet.)t@do] For the design shown in FIG 7,

the UE may C rmgé

receive the% %agggH%]n g?%{égshgh Pﬁﬁgs&{eﬁ?ﬁ%ﬁ%%nﬁ% aﬁFyChedulmg
design, t hezrffmirrmduh g theoMBGHt TioenUBRmayiuse the dehedulimgsioformetidnl togéceive E-
poi nter, f i ndex r. sone her i.nfar tlon to fin

PocGH The UL YRyrominen oy e B Lot (o Boaert b gL Bt gps 2 and 3 since
i nfor mat i ontRNchan@y fiseeLber @o toheTMC(Jﬁ ﬁlﬁjﬂ/d@fectl\/[ﬁ@'dhhﬁg%nﬁdgl Bsih®b& tbas e
on the contral .information. [0061] For both desi ggns in FIGS. 6 and 7

t he i nf or mafFeAulgPered drid Mgy thea renetia haMSARCH this srhervlaginsried mike HE
reduced by 9&2%& Ak @&kuﬁr%?nfomm obediias R tﬁe&@smh@mmyfg@lﬁ 4 kR

exanple, if CH transm ssions are sent in conplete
subf rames ( eadj.spbsgquenhgphadulingPr®d )whiethiba change NBCIY saty Ocar ry
subfranme in f W S

may be sent %a(tﬁ%fh % Iffll}r]z%:hoo EtdscM% %fir ﬁ'&?'ﬁg%?%agﬁ déeéécggog(?:c%l |J %Q{ﬁﬁi‘é
above and spawof ke d'_'y'kt% inforaticd. cairdymgl\tﬁehﬂsmy chdnge uhhacmrﬁagpl’lfkmrsyl;tan

each schedul.i eri o ., In.th bf r anes previ ous
sehedul i ng Oh R iy ionp i e iR ey P TBLAE Sp BUPPATY
in each sc h@;&uddg@ gviRed in@en@hld. ARy be ahé o wehad lﬂdb}ﬂFart mﬁpbmwﬁed @fith 2
t hat schedul i ng perlod and/ or a subsequent schedul i ng per

[ 0063] FI G ga@ﬁ Gigsthat raEsingicaErthe vespige @£ Siegpiorpgfondherits 175t ﬁrteﬁd@&s tThe

nul ticast, agge %é!@'f&@é&:h pht Mﬂa?%&dcfbn%n%%'eh&ﬂ ﬁrﬁe HRPRHaRLds QRY §M§B§{I§ed
Process 800 may be perfornmed by (as described bel ow) or

sone ot her é&nttha YEs Théetegodes ‘thrt’agr cmznbt thpv @szedd@tradd et mqrbalitmg@malndlf a
| t t
mul ticas S?fé’laﬁ 200431 8 (<{) %a%ﬁ@ﬁ% Vek]f)a d:ﬁ)s%Uesr @Qfa ¢ s ﬁgﬁiggﬁéw

avail abl e for transm ssion o’ sen
configurati mansrmftmgna«trmom 4)sthcn tthe rIéEennw;e rbdue ther nwslsagstandndatminl tpdagst
servi ces, 1%‘ n _on nmore MCCHs. The configuration information
may be consi"HEYE°RS” Hbtlhﬁg}es%‘g%adcast service. The Node B may

periodical | yosrsnd sclgduby Rgd il QktomtihamstsRcthetiodidalycih bt t¢ AflieQurrent
resources carrying the broadcast and mnul {icast services (bl ogk 814)
The schedul THEMHPBr e iNPCHEVaRESHdGaphdigeman ke B?fﬁd%l@a%?a%ﬁ the *YSfem

mul ticast SeuheeSnalfich &My b& remed R)east 1hEE 4N $in@ pd, rrwﬁeﬁ&fay%{ecm
bl ocks used for these services. The schedul i ng |nformat| on n'gﬁ/ al so

convey how térsivies adleaseranglpartilthd 'dﬁ@tay§mr¢/th@efgluam of élpis parg, Ghe UE may
br oadoast  and ey CEife @8 VIR JhF b B 7R R R R o g Rk vy e
t he Node B mmyches the sthired salontaguihtn fHedXE ttrea&derltan 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. Ifthe value tag has changed, e.g., during scheduling period 3, then
the UE may read the flag carrying part and obtain the change flag. The UE may then



for the broadcast and nulticast services and the data for the unicast
services, e.g., as showmm in FIG 5. Each broadcast or nulticast

service in at least one tine unit. The uni S
may be se Ogﬁ&fﬁi% units not used for the broadcast ﬁ‘&a‘sfhéﬁ%ﬁ’{’ﬁﬁé‘g’?
services. In this design, the scheduling infornation may convey the
time unit(s) used for each broadcast or nulticast service. [0065]In
anot her design of block 812, the Node B may map the data for the
br oadcast aredd thel MiSCEsif thechangedag ds sat e 1fand quamsyp tHadiokshe WIS HNIdEe B
may nmap the da fer é e,uni cast services to remaining radio

a 1fss tt?R . .
resour ces not- e broadcast and nulticast services. In one
design, t he[(mch]edu[[?mg Bntlwwsatki designyp! conreysatizbeast wnding i svheduling
frequency bl ack used for each broadcast or ltic service ,
s ahown | nTEEEE! M S BE RERTUBEHGR YERE: SRR TR PRy

convey the NggaBi(@NdbrivedMelod)) ok B6:AE BRALF lity. amEk Nh& By @biodically send
i nformation convey at |east one tine frequency bl ock used for

each br oadc%@lﬁglémg rformatipgt fos bogilcagt and rulticass sagpiefininj g3 clEpeyedutingmgiod
exanpl e,
mp Oécghe%j NQ{ o (’;@aé/'t R HRYILE %&%yﬂighggkata WikheS ok ot the

whi ch the b cast’ an services arc , the control
i nf or mat i onsdhadwiag Hnformetiamvill dmpgeenveyuptmmg|snlmednh@qggmdy(bbic:kdk3é4)

used for t ~and rrultlc v e
506611 ondhserR e BN SuRihd DGR R oh Salif bRl Bkbrisise
on all avai bvablaeramaehgcanﬂmuipdastherVahﬂeeag‘wha-ﬁevd)dtﬁnsﬁmclmng@ of each

schedul i ng riod sho in EIG 5. not her sig

Node B my LUAN t hdIGcHdthoPRg: RN AR L A e et
frequency bl@gknation e kinnist cd}hr;mrﬁ@atﬂéﬂlss@e@f &fv}ﬁ?aﬁ%cl’mtmbiﬂ&es&ﬁmb@ﬁle
e.g., as shown in FIGS. 6 and 7 In general, the Node send t he

schedul i ng |1‘1|11f20tP@ﬁﬂ@CBWIWﬁeleh%?he%ﬁéHlfpmﬁ@%&ﬁb&ﬁdf’%?t e&m@yf:%saﬁﬁﬁeces in
resources u§£cﬂ &ﬁ@mﬂhg e&ahe@d St Ashidyhid ?@%Exh&ﬁéa\ﬂgcﬁﬁd'anfiﬁé“?ndmatmg
B may al so

current and/or subseq t sc dullng peri od

peri odi cal | yhetberdoandt thg scheduling difoatamnwhiat hiengoin potupchmingcévbcilingg
information_wi 1l change in an upcom ng scheduling period. [0067]In
one desi gn, %aéh broadcast or multicast service nmay be sent by

mul tiple cef0081] n FUGL eiFsthawneat dosmuof ta, panebst hitde fareteesivimgy sdheduling

synchroni zed,_  e.g., .as wn in FIG 3. In othe esi

ot oadcast ~ aftOHHIP eh%fa@gawpe&mwag}ﬂwstgah “BSFS%E% pa )gﬁepﬂigvms%by a
unsynchroni zgd a8i ddchite BISR06ATEmANHARI WMk AStheSEEVINGE Se@aRt schydulmg
nei ghbor cells, e.g., as shown in FIG 4. [0068]FIG 9 shows a desi

of an appar &ferEnagon TP broseeedi gl Eatigast eryices|in | Hpst e@wﬁr\ylmgcﬁftrwén(bloc
system Appgspf %u%hg% thilFleHdESa Ba g}éhgrtlé’%%etﬁé? oUbi thPL &R %%ftﬂﬁahon

br oadcast and ['ticast “services uni cast services on
radio r esoumléghmllhabls@mﬂcbBcftedlén@np@@ﬁdhlochrid1@ ndow e onyg reepive the

Pesour coe. cAPONY BRaoHpLE: 08 SEHR AL g B IR ERL bl ke

10 shows a d&edgmgofnfc&mﬁmceﬁls chfXp@ dtuckrieses). vithg (S mwdyceksp irdve®ring the

cel lular 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
valuc tag. The UE may reccive the flag only if the valuc 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



comuni cati on system Process 1000 may be perfornmed by a UE (as
descri bed bel ow) or sone other entity. The UE may receive scheduling
i nformati hbroadcast and nmulticast services nulti it

uni cast s %@@gﬂk | ock 1012). The UE may determ ne ragbgéggg%%?@%s
used for at |east one service anong thegbroadcast and nulticast
services based on the scheduling information (block 1014). The HE may
then process transm ssions received on the radio resources to recover
data for thé&oigttolreemte mhedtlélagvmene(tbmd@kbm@gi@)?t arfdo@ O ash servesaya first
receive SChg Jidi” 'er1l1f08r 08hd Rie 1@1@{039&%11%'4[ lg{hmﬂglﬁ RGndBY not the
determine the radrd T esources used for the at e servicein

t he schedulsﬂmdmﬁgu@mnbaamdwﬂmdmhgaﬁcmedmhdm@uﬁnﬁmgyabﬂpmnuhnbchﬂ6to
design, each service be .sent. on ahl e radi sqQurc

ot Sast onteE e ara Bty & fayeRUl st o] iHES DhE frtptR
whi ch each &Rf WeGghddalin® Rfodasiel vwal chiesalieduodng 1i6ng @ BBp r@Rivik: Gic,
as shown in FIG 5. In another design, each service may he sent in_at

| east one t PehEdylngGniREYtion Bethe ssendrRbedutmgnagriofifeheitite ndieatesi that the
frequency b&%g&ﬁﬁély@ﬁg%ﬁﬁgwﬁ%gnjéﬁgV|ce based on the scheduling

i nformation . own I n . In yet another design, 16
each servi c&)(my b&'hs enedulas @t FIEhst4 ewe 161 mey fcm@qmnmymsm,kelﬁwomcs
| east one ti,nme_un det er uni

whi ch each g er“\:/elstféa“lj‘garg ed iie lé Sn%% trcz)lq‘rllcst e sc‘%{égd u‘lt’él fald G lgr {r}rlahgg%ls E:Qric? g
(i) the tlmwémﬁmemﬁﬂuhkﬁck(s) used for each serV|ce based on

7" 0071 1 BREY SRAGE T2 she g pios et s ad e BHOUR S 1L et B g2

data in a cehidilddy ke iealddeBssna beabS P Ak &t BRG. 1100 tingdsideNode B
nodul e 1112 to recelve scheduling i nformati on for broadcast and

nul ticast seétViscayipaed withTesdenngy t B4a Hireugh 17344 ¢néd 8E 129 ippgipred iy
to determ “%géﬁ%}g@ﬁfaﬁ%ﬁ P?S‘Q?%ef&hg@ﬁerheﬁgl AR servi ce anong the

br oadcast an ticast s rvices based on the sc edullng i nformation,
and a nodul 008616 tAg M@d@cgslsl(}t ma&@m@spromsqreldéﬂvw mqewtneiaﬁaafd:r @micast

resources to recove a ne Ser Vi
modul es in ls_ffr&é 6 % 1531‘ roadcas a?clg/cs)re pr%:%s ser\uces rré Cat .LIEQQ gllrl_pqﬂil

devi ces, hafehwaimé pd@)ébs@ﬁ$7903ﬂney3pfoﬁéuscl$e dmarﬁmmecm &wlba)igl abailn data syrhies.
menories, etc., Or an g?#gatlon t her eof 037@;A]§E may receive the
MBCH i n eacH T SREqRioF é"f PUnASBES YV SEHANNTE Ay OB mEP T o8 d
to receive iTEmMBVE eIVl iGRSmatinesyeR ingitmatiboasl/@fotlied 8vdehddBMFormation
servi ces may change |nfrequentLém Each E- MBMS service may be sent at

I

a constant Bbom ¢ PerdlsHpivassserel Hi0) dir dgschedileyalvd4 s abipesntibpisgesses! 720
from schedul, ggpre &lst ek Pe%m%&&‘%@é{{qédagmﬁ%a'a{?& aIJ‘%H&P%t ngbfrhéaﬁ %rﬁ'l%ol%/sqil

may t hus change |n requently. In this case, esira
the UE to ré&dumst (tX) Hmﬁl]ﬂﬂ-wﬂtblymlﬂ@tﬁe@umuﬁgl\/ﬂh@)l\@msml W73 0nesy multiplex

necessary and LEGeLY D9hNg, AR 561 WP (Shuoh TRLELORL, T LpMAN

sane resources in edch Scheddl TRy pert ot R &not spec
mechani sm mayultide:td egmbolsnaid prpvidael bEsumbierbol heessehedD imadglators (MOD)

I or ot o 1 e s R oy i a3 G ooy RSP U T VB!

referred tos@sns{dP) fbr @Fmg%bfahﬁzﬁ} outpitSa6pi@ RE€ant.| BELHRYIURLOSEBR? hidy
(i) a first value to indicate that the MSCH will not change

in an upconi#§es @ﬁ’é@lﬂﬁ%? &gc%‘é{ﬁﬁt Erjangfog( amplify, %%fémﬂd upgAnyarty the gutputspmp
i ndi cate that.[,08 Mefia Whvhii £ T'&o@vﬂl‘ﬁﬂé’s‘? [E'f?&n%'ﬂﬁl%ﬁ PBzQﬁ{rénngJl

The change ag may be sent at Teast once pe schedu i ng period
may read thé7&amydefttangmittad viddt atennael T e threughdr73Hotespastivedrei ve t he

MSCH based ?6‘]85?6 V@t'[ﬁ’@l%, a%ggne%na)?gaeth%lugg '1752r may receive the downlink signals
from Node B 110 and provide reccived 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



[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

schedul i n riod, and the DDBCH is also 17 sent in e | L ng
peri od. TﬁgpgwggﬁWWay carry the change flag as part of§¢ﬂ8§@§§g§ﬁ¢
information. In the exanple shown in Flg 12, the content of the MSCH
does not change in scheduling periods 1, 2 and 3, and the change fl ag
for each of these scheduling periods may be set to 0. The content of

the MSCH cheumpéss 4nd mehdarther myogsey ihedredeivethespmiies thanfs @FRAYD ftorobtain
schedul i ng r.jod 4 iC b tid ' hedu] | i.od.
may be set %gelfffddf%‘gfg?A AEI%%;X&? C?eé%g(?vle%tﬂ hrgg*/g%ﬁglﬁ'i% n&gc#g%F Rﬁgg lr%glrvlg%d
1 and obt ai synsolkeficthiatldR dedhodulEtbisdrfS4a timoughd 78EGHd pibreddietemsd siseolshe
schedul ing information t ceive EMBMS services iin scheduli riod
1 s el | ool TPPESHRGI 137 D8RY Siey HhATSHE] REdh e S ot bF
set to 0. The U5 imjordRbieat sdriitesCloanggta fsidg1 el Bed $RIvideOddeodd@r overhead
scheduling period 4 and may then receive the MSCH in this schedulin

period. ThemfEmatgn (e eenstolierigaemsidngl PR olhaencst. dist BroResd e rymMIM
VRCH 11 SChadLomerchi dekethel RbcRRR N 190 RSEHHETheRED DM RBRGHL B T

whi ch t he change ag I's se o 0. [0077]I'n yet another aspect, a
val ue tag ndiMskprasssebrtlG3¢endeieansingmresessoyEE20iahNopeBgdPt of the system

i nformation ryi he chan i ndi o) h yste
i nformati onm&gé/] be?%‘ar i'H 1on’e%t pﬁt ot dé{a%r g@% %rq%éagsggﬂc-gp@r@ Eﬁn%ly eéhead
sent in a raspentionfomessagelleripheieesor h7Weneyr bd procayesd Hyea Dadmitrprocessor

greater. Ea part may be associat Wth a v t ag. t hat :
areat e t noob R GreEos f OO ottt Feb Rt eotficttla ofilioned g
val ue tag fgbdRaeh P3id thi@ishhesdhaidarmahred aGRtchh 48 76 Radhrdd@h 1 752r. At

changes and_may be used béﬁﬂz he UEs to _determ ne whether or not the
need to reaofh& 1Hhrthe upbpk sigakp fom UE 42Q)mayalg receiygd byedndsogns 373

a particul ag dﬁﬁﬁﬁ@@%%&ﬂo&ﬁa‘@{s‘éﬁ?%}e&&%teﬁ%g SUBHEMdterFoM3E r&aya%aeggeag

version 4, then the may rea message and obtal n update

i nf or mat i onbgemtceiva prdvessor $Edge obfad0MB At @R restheadduforrhationytememitted by
i nformati onypef. 'bodi cally in order to have current information. The
MSCH change i'ndicator flag may be sent in one part of the system

i nf or mat i on[008h) ch Quayolkes/pretassred 74® amdb 17Hemby dieaahe ypergtigrattt Node B

Whenever the, UE ives the. flag carryi art, e UE store, the
e e hg of 14 nd TS 1S Spncipgeh o SRRt 1740 ey ey P it
of the flagpRRELYROQIMBIG. 8) brdcb® 1H0EInV 815 Val, Ushdi@dothat GRRSsENGr the

stored value tag, then the HE can ascertain that the fl'a% carrying
part, and hixbrdisiedesrhigehriag, Geatolirsprashundddimwe mMHemeRt Prgirect
reads this BRclss dl'o!aotinlﬁof?%e rdcB& Hod@esicnots, nage: el E@&eég@@ £ @9
carrying paft and in partlcuf_gr does not need to read the change
flag. If thechEues deagibthddesimndbaiories §742 dud 1Y gehstiud dafg ape rmiregarg,

D e T

1 and may sHdopnlirkadidfiog uphiek MEGHIidsfon] rbediangenfidshg ofdreeitast andmulticast
services, and provide assignments of radio resources for the scheduled 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] Thosc 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.



[0079] FIG 13 shows a design of a process 1300 for sending scheduling
information in a cellular comunication system Process 1300 may be
per f or med B (as described bel ow) or sone oth i ,Ihe
Node B nafp%é@F@%ﬂghlly send schedul i ng i nfoi mation fo?EBﬁggg@égfgand
mul ticast services in each scheduling pgriod (block 1312). The Node B
may periodically send a flag indicating whether or not the scheduling
information wWill change in an upcon ng scheduling period (block
1314). The N¥¥&] B ridkgpseped skldiveonld {pridemnappreveats hag thervagiopailtusioftiveylegiesh
i nformation C| i: £ I . f e val ye, t
whenever ¢ nPorea, poufit, iklhed e HEoRA, Jg TRICARGHT o W' A9
appar at us 1430lofwe heeindinag bs dinpituichied ak ricotromt ihaniwiare, @omehtktl baftware, or

conmuni cati on _system arat us, 1400, i ncl ydes a dul.e.14 t

cor T od cal | SRR IcdRRE oo ReaindreBie 155 SnPuiesaf g o Wity o
servi ces i nsgfbgdite SaiedUllist@tipetdmsbneas blaksRiiduRs ldrbditd, endREfsAdiCRdehY
send a flag indjcating whether or not the scheduling information wll
change in af*YpEYhINNYS s&ITEMyI™ Hgmper thet furctiorelity Ehethsr sgb hnctoridisy tn
of a procesgnlieRtntOls HaRRlVL BY @ﬁ@%@u&égegds' R fﬁ@gﬂa%uld? %pxé@ciﬁbﬂla%
communi cation system Process 1500 may be perforned by a UE (as
descri bed be¢usn canstrapigampedse ondhg pyopall SisemUESlsd arbesab varysoiplatent thg

i nf ormati on ¢ - Ay r Vi.C j f st

schedul i ng Sgsglf%%{ ?‘g"l%glglﬁath?g ?‘g)%%‘?ﬁ {3 SALLE parlief aPi’%"Sa%P%dP‘gaWHg
whet her or mnopletnbgatsomhéatidions ghbulfl arorde i ioterpaettd achaniie & departec foth the
schedul i ng Eeri oﬁ gbl ocC 15@4%. The TIE nay receive the scheduling

i nf or mat i on 7 We ChECSETSHASSORYEUI i ng period if the flag indicates

that the sche®e] i ngrhicnfagbupiliugiative | 1bgich angks ( Bb@aks, bad @)rcuitth@sdhidzamay
skip receiving the scheduling information in the second scheduling

L1 Ng .
period if tREUEFERR Vifhihe fiseioSuraaercinBasknawplamentydion perferaer Sith senctbt
change (bl Oﬁﬁrpgaélﬁr))pesgcgp§%]g;[tlaﬁsigfal celsof EHYE), an Qﬁ;ﬂka%n SpéeliR Thtegrated
information conprising the Tlag and a val ue tag. e TIE may receive
the flag onkyculf (A31e),safitlé propgemmelile getesumeh AFPGA) or plhett programiveblylogiem
i nformation C d. .Th . ay cej: h chedul in
i nformati ond'lgﬁéef h@gés}%go%%e soghg%uﬁl@ig ldr’%gcfi E(1)&8(0%((3)% @ar?\f_/yr h(ém?lf%amig’s or any
recei ved andombidatioat thercdbhadsignhe ts phdolul thrgfunetfons riatcribed erdeln. chagegeral-
[0083]FIG 16 shows a design of. an apparatus 1600 far receivin
Schedul | ng PRGBSI Y e adi P Bt B A GGy FERrONBTL Y

1600 i ncl ude?; Borivtitngl prdfesddy 1 eontr0llére aRdvE@nEEader st naohias. MAl hrofeséRr
broadcast and nulticast services in a first scheduling period, a

modul e 1614 My 2lsg beiplenertpdas § sRmbination ¢f GRrapyiEe deyiceos-2s hgombination of
schedul i ng LnpPTBLIOR WillbpoBANGE 4 Mplfraf d 3G ' I gd,
modul e 1616 to receive t ﬁer_%chedu] [ ngpi r?f%ﬁygti ongﬁﬁyéts ng’sg)g%n%d méke
schedul i ng peerppacessors ieconjuagtidniviticabes cotsaer anethse busdgbifrgyration.

i nformation 4 c g a I 0,ski-p recejving the
schedul i ng l[()r(luf9 gi n’B.![;lI% (@)n&?pﬁ ?‘ﬂgargg%g%cfgs%gégdﬁﬁ %%Sc%lgerdi %d%?l%ﬂef 2 ﬁ%lgthe
i ndi cat es t Hatloture heretnanayl bengnbiodfed rdimetiyoin hatdvwara)at a sdfange mod(le 84dchtrd

nodules in FIGS. 14 and 16 nmy, .conpri rocessors, electronics .. .
Ey a processor, or m a corXbmatg)Ir)l ofs tﬁe 0. software mo u[e 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 m 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.



devi ces, hardware devices, electronics conponents, logical circuits,
menories, etc., or any conbination thereof. [0085]FIG 17 shows a

bl ock di a ..a.design of Node B 110 and UE 120, whj ne
of the Nogre%éﬁfrll%gone of the UEs in FIG 1. In this dg@gﬁﬁyﬂ@&'ﬁB
110 is equipped with T antennas 1734a thhrough 1734t, and UE 120 is
equi pped with R antennas 1752a through 1752r, where in general T 1
and R 1. [0086] At Node B 110, a transmt processor 1720 may receive
data for uni088&t skr\ingesr ammde cexcaplay depigatichist funatonsr depalibadc gy be
services fr : 716%1 apsm b --Proc 120 T8Y. . DIOCESS
the data fo%é%&%%sdgr@ﬂ%é&?%&o tai %E’d;ﬁ?%%ég?hbogl g'@s%gﬁls%@? pr%cessor
1720 may al suplereseddvia sefttvedtuthicfgndtiohomampbe etoredomndr tyusmitied wver as one or
information, control. infornation, systemjnfornmtion and/ or er ..
over head | nPBRRTGHoH SR cnt ratte B hdRi R Afianiss e
schedul er 1{#dthdesThcaNSdrhput@saQsaRsddid AACoryunidatioe s8dib hehudigeinyatkdium
overhead inforpation and _ prqvi de over head zrynbol s. Atransmt (T><g(a
mul ti pl e- i npat alitespranstse op AcomNROPrIBHEE B980T eIr/as ROt t ipFieiees
the data ang.gyesdiarding Wb MédidiRt tatbesBRM Sy PEQERS Furbser special
precode) the nmultiplexéd synbols, and provide T output synbol streans
to T nodul apwpsse( dDmyter7 3a wakirad yhmplea2ed nealimitatom, seghotompasy-reagyble

process a r ctiV. . (o) t j
ot put sngfa RN, FEPRERT (81 ontingrpflal GUCRbALS
(e.g., conventndto diskadtargge @nphdr fnyagnétid sterge davitesipr any ethe) medismothatpan
sanple streamtq obtain dagwnl i.nk signal . T downli.nk si.gnals fro
rodul at or o 194 € Rt Tord o et pds rusant e B § S Reonf e
1734a t hr ougiuchtedind thesda el acedsyed 109 8djeAll-phipode By spatibieipsse Lémdater,
t hrough 1752r may receive the downlink signals from Node B 110 and
provi de recél ¢E8NYRIGHEPASC IS SPEHBIYINED P?C?mvoé}ma?maortnﬁ?%mglﬁ PIORSHY |
respectivel yormEag Bodfimddl BbRImdilmfl. FBYexaRPRI frid@sofi@ratt is trhhshli®éd from a
amplify, downconvert, and digitize) a respective received signal to
obt ai n" r eceiwgbsite, SOvasaerpither remetcpayrce ysing e copridcetls, fitre ople eqblee dwisted
sanples (e.q,.. f Nl i t
1760 may. 1 eouivAE T SUSMed 8a8 ot of RS LRAIIRs Rncitbo i f A6 A
denodul at or snidddee, tthamothg hrod7islicabdm dibpr oyiid eabdet eidt@idpay MSl,sor wircless
recei ve processqr .1770. may._process the detected s | 5. provide.
Gecoded fat SEoRooRE Si5h B atrdate, i SRTovEaart Sa g in MerirHion ot
angopr ovi de n@@ﬁl{ﬁd@lﬂ@m dieqds héﬁdqigmﬁ,iifl\?/ﬂou%@ campmtdrseggen,/lggeodes,scqﬁical
1790. In general, the processin y M detector 17 a receive
processor 1770 ijlglt%loYﬁﬁifaél}?pﬁ‘?%@%p& floppypdisie aa iﬁJHbran‘SFX”Rﬁrﬁﬁ% ks usually
processor 173Q,aRd &Jt@%g%&eﬁ@ms?e@%r Ast20replodNRAQaB 31Ehalll 0RER] @Rers.
the uplink, at UE 120, data froma data source 1778 and over head
i nf or mat i on Gombinatiowoaf thsl thevt phede sdser bel Pebdadyvidén Hicotcons &ff cpyppater-
transmt prgga%ﬁghe%gﬁo, further processed by a TX M MO processor

e),

1782 (if applica condi ti oned by nodul ators 1754a through 1754r,
and transm t{6@8] vi alirnirennasdeictpdian tofi fleutjicldsifs proxideNiod enddld &y, parva

uplink signals from UE 120 nay be, recei ved .ant e s,.1734 .
cbndi 1 onad Sbylebn A et s o ESaRIE] ViR rRREREd e displpsure
and processegdily BadigCpb¥eniPlbaieRSkilled i88hd at,abidahs gédesic Geineiprpdefined
overhead information transmtted by UE 120.

! y.. 20 . .
[ 0089] Cont r dieTedt BEp Pe ARlsE e othpy pariians YRoEgPaiinee Eom thesSRIpeea PR
at Node B 110 aRdoddfe 12fus, HRSREIsUNE Yot fHRALEPI B HRIQLRSHO bxaklAls ARy
i npl ement or direct process 800 in FIG 8, process 1300 in FIG 13,
and/ or ot herdegigarc dessbedf learein Hat tisetehbs qerosdedetbe ryifirst s¢npe eopsistent with the
Control l er/pr [ .or direct process 1000 in
FIG 10, prgjékglg@%?g%%&%%pﬁg%yesfg?bgn t(Sern?'ot her processes for the
t echni ques descri bed herein. Menories 1742 and 1792 nmay store data

[0096] WHAT IS CLAIMED IS:



21 [0091] Those of skill would further appreciate that the various
illustrative | ogical blocks, nodules, circuits, and al gorithm steps
described in connection with the disclosure herein may be inpl enented
as electronic hardware, conputer software, or conbinations of both.
To clearly illustrate this interchang®ability of hardware and
software, various illustrative conponents, blocks, nodules, circuits,
and steps have been described above generally in ternms of their
functionality. Wether such functi @iadiM§ i s inplenented as hardware
or software depends upon the particular application and design
constraints inposed on the overal] system Skilled artisans may

i mpl ement the dedarthodplsenseny dusimia dpliplar G eating P ¥stemy CORREIRIng:
parti cul ar aeRbicl Oy oSl RGN &Hi08 MG PR unRIAYeHi88%n
be interpreted as Causing a departure fromthe scope of the present

di scl osdrogesquik@s 2}ailableviar rapgmissionyatdr at i ve | ogi cal bl ocks, nodul es,

and circuits described..in connecti.on with th i scl osure.herein m

Do i I omerReEHBA PP ARE Ao geHah R B SR g Gplonretiitees
di gi t atarSiighale Pfoag&ss ahd (R$Yast darvapp viesdih QRe SPlRAURE ihBiegioat @thveys
circuit (ASIC), a field programmabl e gate_array (FPGA) or other .

pr ogr aiffeBIaion ggptinggtey picleast gng diraq Eegiangy Slock ispd b¥ (B¢ braggeast or multicast
di scretg,par dware conponents, or any conbination thereof designed to
perfoi mthe’ functions described herein. A general -purpose processor
may be a ni ehgpinchepsodjcabyserdng ssedsatht echednliinginfarmetipr ve eschor! apyrabey
any conyventjonal processor ontroller, .mcrocontrolle st at

mmehi g SR TER e iR 5 eh TP RR piF o SR SRR 8 wadlfogR o S
corrlput i Ing d@ﬁéfreiﬁ_she &t 1gast ofie tiMBllicqadncobloek rélaladib GRdckedilitg DIFSORESS fiT,a
a plurality of mcroprocessors, one or npre I croprocessors i

conj un8VERFEIRAYIHEPepap ndigates veclypl the plysghity BEW%%%P?S@? 8§ the broadcast
100931 Th&u Rk SR SerPce SfolBINPEnQEhRALBRY pdrfpn described in connection with
t he di sclosure herein may be enbodied directly in hardware, in a

sof tware nodul e executed by a processor, or in a conbination of the
monor y, - EPROM ot ety ybell AT Rl Bl e Msion
r enovablustiplixshe tte Gk ROMheobroaduastofide muftinasn @fvisdsoammgehe ndati on tha Qudicast
inthe art. An %ﬁe | ary shorage medi umis coupled to the processar
such t FEYICth 82 BRUERY OT BRHICAEETVISHOGIREETGR o 1eathong HErewnity gnd wherem the
i nf or MedHe@NirdOinfdR8iSt ArARE cHRLVYMe AiNedROnaltneS DAL LY, fol REISbRAAWS! or
medi um may beé integral to the processor. The processor and the

st or ag@wfedstisarvingy reside in an ASIC. The ASIC may reside in a user
termnal. In the alternative, the processor and the storage nedi um
may reside as discrete conmponents in a user termnal. 22 [0094]In
one or nor e3exenphamythdésf ¢gasy 1} Wkeréiunkd imohplataconipeidesayppiey the data for
impl emgnted |n hardware, software, . firmvare, .or ~any conbinatian

t her cof® FPades] Hife Rt LAY FoRAE varime (RAGH AT K %vﬁgsms rafprgption
or trapgafidstieds &Hﬁroneiinmé@enm&m el rbgeﬁé BO8dQLt dFSBLQRE Rrvice includes
conput er -readabl e nedi um nput er - r eadabl e nedi a i ncl udes both

conput &t least gnaigae freaicacyblacl isthien el Padersiiranylieasugraes- any medi um
that facilitates transfer of a conputer programfrom one place to
anot her. A storage nedia nay be any avail able nmedia that can be
accessed by4a geTiky methpdopclsenm by whgeicithd mplippase @ompstsemappByz thaataffor

exanpl nd,not limtation, .such co t er-readabl e ia. can . .
compri dis RRUIRAVIC BRIRE RO GF SEREb 08l ] SReeroPagatomation

magnet idlatiigtk aSlet 39€tIAE fREIGIy BRER AbddtoySth® bRgEeadedti i@ ficasOferafy/influbey a
medi um t hat can be used to carry or store desired program code neans

i n theldcation of cprisalrigfumatian epnvgaing it leesé one dinadigarmsy Wegs ped for each
accessgf By, o deNEEAL sRUEpOse or speci al - pur pose conputer, or a



23 CLAI M5 1. A nethod of sending data in a cellular conmunication
system conprising: multiplexing data for broadcast and nulticast
services and data for unicast services on radio resources avail able
for transm ssion; and periodi cally sendi ng schedul i ng
informati on used to deternmine the radi4o resources carrying the
broadcast and nulticast services wherein the scheduling information
conveys information relating to at | east one tine frequency bl ock
used by thes.broarigagéthed oftlhid Cashersigrid &B8duling inforndiRheuRhdritenveys time
periodically sending sends {he schedulln information for each of a
pl ur al PR BFvhieh@adreadgshar ealgwawsewweaew S«se%égcﬁwhﬁrglwrrehmformatm is

i ncl Ud!;e'ﬁg 1rfiea[&hl{fn?é fnhy mo\fvhl%H l?néc [IGHARTI: a%ﬁqnultlcast s%@éseérg sEﬁlecmétcoJl\ee@é 1‘tlme

one tinme frequency block related to the scheduling information f

gi ven Eedwsdey bln@@pecd od bioadiasbardsnwliitashsepficassentph thedlnme yniof

sub-frames are used by the broadcast or nulticast services for the

gi ven schedul i ng peri od. 2. The nethod of claim11, wherein the

mul ti pl exi ng conphd ii&kod biakaiti N ifski@n coriprisingd: eXi ng the data for the
broadcast and nulti cast . seryices and the data f t.he UQI f
servi ces, eH@AINgcgaligUeoninioppprtien dssd QdpsFEthp r%&ce&ﬂ% o ltigpst| sgrydges,

one ti GReMdi the seRMAuMAL 1B khatiDE ﬁﬁ%@%‘ﬁd 8 rddd Pésﬂﬁ%ésoéhnfyﬂ{gt e rcoﬁi@éﬁfﬁi/o?l

the at | east one tinme unit used f each broadcast or nulticast

servi caformation. 3. The net hod of cIa|n11, wherein the nul tiplexing
conprises mapping the data for the broadcast and nulticast services
to tinme frequency bl ocks, and wherein the infornmation relating to at

| east one t¥.ne fTleqmehoy oflctaik IsSetrdly chdieblobdmsicashubicasngbiviceds tsent by

servi ce |nclude | east . one .tine fr bloc used for each
br oadcaeiﬂpi ceﬂlarrt?ﬁ%aét onediyg wt, the multml%&el 8ng%d-cl aim |,

wherein the multiplexing conprises mapping the data for the broadcast
and nulticast services to tine frequency bl ocks, and wherein the

i nf or mat i on8r el aFhaygethed af clpigpbtwherrin therpsogdeasy aehmyitwwékwwse@rebynttbwe
.b roadc fan%ralgyll; ghﬁ@gﬁlz e»f'ﬁ’ﬂ gr%adc@&' %{gﬁﬁllt?cagt%gﬂﬁéeg @%1'1? Xﬁlggfﬂ;o lc;fells each

i nf or ma |on conv reguenc
br oadcast or nultlcast servi ce. 5 The met hod of claim1

wherein the,_ schedul in t|on f rther, conveys.time ,uni i )
e er fheooc ot ‘o ol T MBI O LG Be thel PENGATHY ThgiMar ik etheduling
contr Olnfbiﬂfaﬂbmébm%sds SeBiY theRclRAGhngd TR ni4fbA id Qacmlcﬁfﬂluhﬁ'@péﬁ&lat@%ﬁ{'ey
and nul ticast services are sent and conveys tine frequency bl ocks

used f 8 Bigagecasies ane falithe bregticagieand mulicas pervicss dhe cupRt it subsequent
6. Thes&ﬁﬁﬂﬁ%;@ﬁo&lai”]l1 further conprising:

10. The method of claim 9, further comprising: periodically sending a flag indicating

whether or not the scheduling information will change in an upcoming scheduling period.

11.  The method of claim 1, wherein the periodically sending the scheduling
information comprises sending the scheduling information in first N time units of each
scheduling period to convey the 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.



sendi ng configuration informati on used to receive the broadcast and

mul ticast services, wherein the scheduling information further

conveys radi o resources carrying the configuration information.

7. The nethod of claim 1, wherein each broadcast or mnulticast service

is sent by nultiple cells in at |eastZone time unit, the nultiple

cell s being synchronized. 8. The method of claim1, wherein

t he broadcast and nulticast services are sent by a cell and are

unsynchroni zed with broadcast and mul ticast services sent by neighbor
n11 wherein t he i odi cal

|1 h d, of
sgnd?ng thel%cgég§1e @?éH?B?ﬁﬁﬁ @8Wﬁ#?§@§h§%ﬁﬁlﬁ%g@h%gggW@HdPPﬂbﬂw

i nf or npfsk @;ntuhé‘ uRRCHr &Gﬂwhﬂllﬂg M%H(Egmbﬁséé%ﬂcﬁﬁ{g tRachadiife [HBSHAEEESn at
used for the broadcast and I'ti cast services in a current or a

subseqlgesitong éwwﬁmuﬁ@cyp@ml@m the first N tigg unith ef ﬁ@lhrs@hled@fmg periied, 9nd sending
furthe | Si cal | i t

ot ¢ ne TRl AR AR e ¥ SRPOhORR fodiency MolB LSl 1E Herdlpe
peri odinformation. 11. The nmethod of claim 1, wherein the perlodlcally
sending the scheduling information conprises sending the scheduling
information in first Ntine units of each scheduling period to convey
the radio rﬁﬁOUFP@§nH&6@of@hnﬁhe“mé&ﬁﬁﬁﬁﬁkmﬁmﬁnguﬁ&hﬁﬁﬁﬁﬁ&ﬁkYb&%%yé&m
t he scheduling period, where Nis one or greater. The

met hodragfo Eisauraes] qarryifee hsi broadeastsad amplicash seryicns dul M@mtms otrsmhm OFPCESF
the 11 fsbonhlotduTBediBh R Hi05a80,3CREYNI Ng peri od copri ses sendi ng
the schedu I ng |n ormation on a aval'l abl e radi o resources in the
first Ntinme units of each scheduling period. 25 13. The

met hod of claim 11, wherein t in he s edull informatio

The T1ret NI mABNPIBTHE CeoHewdholul 1D SUFTORScdRpPegS dngi fgHiat
t he scaﬁﬂMhhmgmknﬁgegm@ﬁﬂﬁhﬁﬂg at | east one tlne frequency block in
the first Ntine units of each scheduling period, and sending control
i nf or mat i onatdeast €)% Rpoesier eanfiguisd ito grdtinlPhdaty ferchresopsting aruliesstisangiees
the sc i

tho soRShalh Rek el (& bn radiq resoutées sAMTHIPLEnistod M to PRBSELD
carryi sapdtsebedufiogddastatiandisedikd lgasting d!evnadlesresaurcepa:mawag ehes bupséwchst and
process sn155|o 0 _resources.

s A A SPOE SR G~ et s SOeRelsl AR B RCo fipe o ot leas
cel | ul afie OaRicBR) blotk 6348 heMhe KOMAItDI Afilticast servidk, | east one
processor conflgured to multiplex data for broadcast and nul tj cast

servi ces anthersiighe gt legs g grocsesoy i ernfighred daisend s sohedaling indpmapa for
for tr @J&ﬁrﬂf%sbl%myaafﬂs&edmg'rp%ﬁb&@'“hbﬁ &%ﬂ%&%ﬁﬁ%&@g& Qtl%g% a}%}lgﬂhty of

used to determne the radi o resources can-ying t adcas
mul ti cadtiramesypmes wherein the scheduling information conveys

i nformation elat Lo al ea t 0 requency. bl.o used he
broadcast of "Hult] c% i YAt “&18 req“emy%i‘)\;rﬁé?%ﬁeﬁ % ﬂ% ‘E‘edf‘g P%%}H}SQXH fota
pr ocesgien B&edﬂﬂfgl @Hibé thdiatsertdet bths pheditt bhgiblfredsid 1ea HyQhe B@edcast
of a pIur y of ch gﬁllng periods, with each scheduling period

i ncl udPhgy Ci‘ﬁ" §Fcr YrR-sFhedHiag paied-

16.  The apparatus of claim 15, wherein the at least one processor is configured to
time division multiplex the data for the broadcast and multicast services and the data for the
unicast services, each broadcast or multicast service being sent in at least one time unit, and to
send the scheduling information to convey the at least one time unit used for each broadcast or

multicast service,



wherein the at |east one tinme frequency block related to the
scheduling information for a given scheduling period indicates which
of the plurality of sub-frames are used by the broadcast or nulticast
services for the given scheduling period. 16. The apparatus of
claim15, wherein the at |east one pr@%essor is configured to tine
division multiplex the data for the broadcast and nulticast services
and the data for the unicast services, each broadcast or mnulticast
servi ce bei by sehhe appamtuslod aletm dHheviidreie thert ﬂe,astamd pt@esend Cbh]iégured to map
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frequency bl ock used by the broadcast or nulticast service to convey
at |l east one tine frequency bl ock used for each broadcast or

mul ticast sé$.vi c€he appal'a‘rus of 8lairiTh &, elppein dteurs laakt anke pirovessby iswhafigired toheap

at | east e pr onfigured to p.th data for .the
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19. The apparatus of claim 15, wherein the at |east one processor is
configured to send the scheduling |nfornat|on i n each scheduling
period to copvey r.es £S . WS for broadcast and nu

services i n%] CUFP?1 eg a<]5ar{“’lSa(())%sju seégengerglg htg?jﬁ 1R P pggpssor s Coné%eﬂ
An appaérﬂtthtssdhadtam(g&ﬁﬂoﬁhﬁfondﬂ) Bshchalulifg p&isltte %n&@ﬁmﬁb gdsBigtces used for the

nmeans mul tipl exi ng data for broadcast and I cast  services and
data f BOALAdmUFAF eaEcHn R AHTET PBS SHSERETLY ? ukipg geriosk
transm ssi on; and means for periodically sending scheduling

information used to determ ne the radio resources carrying the
br oadcast ar@ nuﬁnﬁmagﬂuswﬁvWBé@rWﬁ@ﬂ@hﬁﬂwMQYS@heumHﬂﬁ@ginfornation

conveys inf %Dgl%tf 1{1&%@)&1%%1{1&01?0?%1021%@%} al%l %utltlcrrgt \l,'\ﬁ uen%y%:% ?or unlcast

used by the broa dcad St servi
for pesuoﬂemaiMﬁmsemdumgaﬁﬁmﬂmf@h&m&@h@ﬂﬁ mﬂg i nformation for each of
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gi ven ﬁ&ﬂﬁg&kkﬂﬂerr'Od 21. The apparatus of claim 20,
wherein the neans for multiplexing conprises neans for tinme division

mul ti pl exi nghties wWetrahofor phdodicatizdenditg sands thelsthelaBhg ddsrviades faredch of
a

the data for th st _service a%glgroadcast or | ticast.
servi o8 WERHY SErTeming pEeds Vi seqly Fediing, g meluding a Blifality of sub-
frames, and
wherein the at least one time frequency block related to the scheduling information for a
given scheduling period indicates which of the plurality of sub-frames are used by the broadcast

or multicast services for the given scheduling period.

21.  The apparatus of claim 20, wherein the means for multiplexing comprises means
for time division multiplexing the data for the broadcast and multicast services and the data for

the unicast services, each broadcast or multicast service being sent in at least one time unit, and



27 wherein the scheduling information-conveys the at | east one tine
unit used for each broadcast or nulticast service. 22. The
apparatus of claim 20, wherein the means for nultiplexing conprises
means for mapping the data for the broadcast and nulticast services
to time frequency blocks, and whereir?the information relating to at

| east one tinme frequency bl ock used by the broadcast or nulticast
servi ce conveys at |east one tinme frequency bl ock used for each

br oad cwh&eimrthe;mih’edtdimgtin&anaﬁiomeconveys the 2 3easilive tapparittsed fafeach hiopl@et or
wher e hhe neans for multiplexing conprises neans for mapping the
dat a fﬁw FA S8V §%dcast and multicast services to tine frequency

bl ocks, and wherein the information relating to at | east one tine
frequency bl ock used by the broadcast or nulticast service conveys
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schedukdritge.peri od. 25. A conputer-readable medi um conpri si ng:
code for causing at | east one conputer to multiplex data for

broadcast and nulticast services and data for unicast services on

radi o resoujges Ryaj %Q]m% off‘afalﬁer@n%Hh%ﬁ‘ﬂ {00 rdeBnPof Bluid1&ing comprises means
communi cati on Syste CO e for C&USlng the at least one
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or nultjcast services Wh rein the scheduling information is

rel at eBloplused §prearh BroRders TRl pedst $8isong a plurality of scheduling
peri ods, with each scheduling period including a plurality of

sub-franmes, and 28
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.

25. A computer-readable medium comprising:

code for causing at least one computer to multiplex data for broadcast and multicast
services and data for unicast services on radio resources available for transmission in a cellular
communication system; and

code for causing the at least one computer to periodically send scheduling information
used to determine the radio resources carrying the broadcast and multicast services wherein the
scheduling information conveys information relating to at least one time frequency block used by
the breadcast or multicast services,

wherein the scheduling information is related to a given scheduling period among a
plurality of scheduling periods, with each scheduling period including a plurality of sub-frames,

and



wherein the at |east one tinme frequency block related to the
scheduling information for the given scheduling period indicates
which of the plurality of sub-franes are used by the broadcast or

nmul ti cast services for the given scheduling period. 26. A
met hod of receiving data in a cellul & conmuni cation system
conpri si ng: receiving scheduling information for broadcast and

mul ti cast services nmultiplexed with unicast services wherein the
schedul i ng whéreinrtb¢ holeast one éypss fredfueneyablodnralasédato g sthedating mdgmabome for

time frequency,block used by. t he broadgast ,or ,.nulti cast services;
et or niHi 1o ekt RTRe dodisads vk af TRonEfeufhal s Bimd® e G0 by e
br oadcashddaaghr Mhifica6Bstvises for tRe givhasheditingtpbtodchedul i ng i nformati on;

and processi ng transm ssions received on the radio resources to
recover data for the at | east one service, wherein the
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sub- f r gffe$regtichcy RAk hyedttyahdbbwadtaasir nflltidis] devd@si services for the

gi ven schedul i ng _periwgd. 27. The nmethod of claim 26 v@egfgi n
the recei vi fRICTERRNG CREAUCIIGS ised it ifbiragloRpT Sese raramey fis gPrppcast and
schedul g adiREQIEBbAseM oh thechddufihg Nidrhi¥Bokihis of a schedul ing
period, where Nis one or greater, and wherein the determning the

radi o r esoupwoesssing éunfmissiotrereggivedeers thegadio geaopicee tecrsapirer date for the at least

det er m_nj nPV. he radi o resources used for the at | east one service in

the scRedu |1neg peri od based on the scheduling information. 28.

The net hod @hereinaihm s2hedubihe ieformaaahisaklatddetoad giveasichahding @erdod @miosg a
sent on al] ayailable radio resouyrces, in at .| east one ti unj t, .and
wher ei RUfalgy aﬁicé?ﬁ\tfwg rpaﬂ?#ew@&? *Beding Beriod BatGE 2 Hury Tleubi s
servi cgy,fonprises determning the at |east one tinme unit in which

each service is sent based on the scheduling information. 29.
The met hod whewginathmap Bastvinertnnfrequshenbloheelated fethstscoasling infprratipy for

sent inQ _at. |east i) r I . red i .
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conpr i seadcet @mmlticasgsettiecsdor the gstn edhedtlimgpefindéquency bl ock used for
each service based on the scheduling information. 30. The

met hod of claim 26, wherein each of the at | east one service is sent
in at least27. The method of claim 26, wherein the receiving the scheduling information

comprises receiving the scheduling information in a 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 each 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.

20, The method of claim 26, wherein each of the at least one service is sent in at east

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



one tinme frequency block in at | east one tine unit, and wherein the
determ ning the radio resources used for the at | east one service
conprises determning the at |east one time unit in which each
service i s sent based on the schedullng i nformation, and determ ning
the at least one tine frequency bl ock¥®used for each service based on
control information sent in the at least one tine unit in which the
service is sent. 31. An apparatus for wreless conmunication
conpri tsrienfg:rvice COmPprEes ﬂﬁasrtinmgehq)ardcm oo¢ tiownfidqyenaycblock wesd dbweach service
schedu¢ % &F n%;f % proadcast and nul ti cast services
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mul ticast services, to determ ne radio resgtélLe g?used for at |east
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for the given scheglllng period indicates which of the plurality of
sub- f r BRe ¥nih iwhich thesgr™iesds fibadcast or nul ticast services for the

gi ven schedul i ng peri od. 32. The apparatus of claim 31,

wherein each of the at |east one service is sent on all available

radi o resoutkes Amappardtessior wonlkess jomenyn¢ationneepiilsiegei n t he at | east
one processqr n r r
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information. 30 . The apparatus of claim 31, wherein each
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whi ch each whemmcmelgehemhhg bafeadatam ishelagelheda Igivm:g dchédwtinmtpeond aawdg a

Sor vi cBMEIEER! BREUME PBo TG AT Biie G AFHod HE At Gt 6 P iames

unit igpgvhi ch the service is sent. 35. An apparatus conflgured
to receive data in a cellular conmunication system co r|S|n )
means for rwhelkin the askagdweithee fraqusnenabiosk rlefed bt Hudeheduling information for
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schedu ormation conveys Information re ing to at | east one
tinme fbemdamtqwmﬂnamtu%edmﬁmﬂhhgnbn&ddédsg;@nodult|cast Services;

32.  The apparatus of claim 31, wherein each of the at least cne service is sent on all
available radio resources 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.

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.



means for determ ning radio resources used for at | east one service
anong the broadcast and nulticast services based on the scheduling

i nformation; and means for processing transm ssions received on
the radio resources to recover data for the at | east one service,
wherein the scheduling information ishelated to a gi ven schedul i ng
period anong a plurality of scheduling periods, with each scheduling
period including a plurality of sub-frames, and wherein the at

| east one tinme frequency block related to the scheduling information
for the giv schedul i ng peri.od J.ndicat es i-¢ch of, the pluralit f
sub- {1 anes S gyt Rt gl A ek o B T ek GrE eV Yoplhn o
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services wherein the scheduling information conveys information

rel at i syvicobaed preeggirobméoniaien fené quibn el onkiime it ywhible thssoatheassent.
or nmulticast services; code for causing the at |east one
conputer to determ ne radio resources used for at |east one service
anong t he b3nadcastapparstusebhiigast s escviveedtdasadketinlat hemamhkdtidl Bgstem,
information, and 31 code for causing the at |east one conputer
to prot® ™ eansmi ssi ons received on the radi o resources to recover
data for thgesl fRagkeg S@MIGS informaiodN&rebRaliis: 260CRUIHRY services
information is related to a given scheduling period anong a plurality
of schegliiplexgd peith eoisastygerticasawhersiwhiguschedplparinfumaten geliveys anformation

plural ]}y - ' [ [
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set of nedia-specific sub-franes configured to carry nedia for the

br oadcédeasbenangii¢egast servi ces,

wherein the scheduling information is related to a given scheduling period among a
plurality of scheduling periods, with each scheduling period including a plurality of sub-frames,
and

wherein the at least one time frequency block related to the scheduling information for
the given scheduling period indicates which of the plurality of sub-frames are used by the

broadcast or multicast services for the given scheduling period.

36. A computer-readable medium containing instructions stored thereon, the
comprising:

code for causing at least one computer to receive scheduling information for broadcast
and multicast services multiplexed with unicast services wherein the scheduling information
conveys information relating to at least one time frequency block used by the broadcast or
multicast services;

code for causing the at least one computer to determine radio resources used for at least

one service among the broadcast and multicast services based on the scheduling information; and



wherein the periodically sending sends the scheduling information on
a set of control-specific sub-franmes, and wherei n sub-franes
within the set of nedia-specific sub-frames do not overlap with
sub-frames within the set of control-specific sub-frames. 38. The

met hod of claim 26, wherein the data lor the broadcast and mul ticast
services is nultiplexed on a set of nedia-specific sub-franes
configured to carry nmedia for the broadcast or nulticast services,
wher ei n t hecodederi aabsing thecéilspaisonefempBise WUITPERGS ARSI FRERNS Geretisd gn dleg radio

control.- £ -fr . erein sub-frames within the
leﬁégl S té ke%o§¢§ikt)ig{asf§§?l at 1@95({1 0%6 servmém

set of a- Specl rames do not overlap with sub-franes
W t hi n t he @héreiaf the aohadoling ifoirationsiabrefatednmesa given scheduling period among a

plurality of scheduling periods, with each scheduling peried including a plurality of sub-frames,
and

wherein the at least one time frequency block related to the scheduling information for
the given scheduling period indicates which of the plurality of sub-frames are used by the

broadcast or multicast services for the given scheduling period.

37. The method of claim I,

wherein the multiplexing multiplexes the data for the broadcast and multicast services on
a set of media-specific sub-frames configured to carry media for the broadcast or multicast
services,

wherein the periodically sending sends the scheduling information on a set of control-
specific sub-frames, and

wherein sub-frames within the set of media-specific sub-frames do not overlap with sub-

frames within the set of control-specific sub-frames.

38. The method of claim 26,

wherein the data for the broadcast and multicast services is multiplexed on a set of
media-specific sub-frames configured to carry media for the broadcast or multicast services,

wherein the receiving receives the scheduling information on a set of control-specific
sub-frames, and

wherein sub-frames within the set of media-specific sub-frames do not overlap with sub-

frames within the set of control-specific sub-frames.



