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using either a common/shared channel or a dedi cated
ametrtrmehdivagseicesputilized to support the MBMS.

[0007] However, if many users are subscribed to the MBMS in the cell, the
multiple dedicated channels in total may use considerable radio resources. In
such a situation, a more optimal use of the radio resources may be to send the
MBMS data over a common/shared channel to a set of users subscribed to that
MBMS. Although the use of beamsteering and power control in such situations is
limited, the reduction in the number of total channels may reduce the used radio
resources. As the number of MBMS users in the cell changes, an original choice
of using either a common/shared channel or a dedicated channel may not be

optimal at a later time.



optimal at a later tine. -1 WO 2004/ 015876
PCT/ US2003/ 024543 [0008] Anot her potential problem

wo e®@uio1isng from user mgration is MBVMS scheduP@CTyS2008024543
a MBMS user noves between cells, that user needs to

reconstruct, th ' i nf LoD .
0008E o s et Beh AP Rlel Syl bl QB bRion o MBMS
scHe@aling] Ik\)/ﬁth/@ MBB/.t[Eﬁﬁéeﬁ‘Sﬂiufi'@§ b?_iligx%nhz’all@ thstarsee Asedseardcesstiyct

nmove between the cells wever
thq PHBNS porvifst frprabiipizagtion aecemée@sucg?@ celfe. a@r ’P%ﬁﬂsceﬂs

ich g?rlnggltﬂz&\f ArBMEReaHsAksions ﬂfel MW»‘B QREH £ith é’éh‘i’nlessl move

resources, a cel 1 have nore availl
betveessouttze selln ﬁquwuer, suvh wmarw an sypicaliomot mawt@ctal and

h
unfiegrebiy &b Fpat e BT 4p SRlod e Ll apdinb Ind pilgle
redolifcVBiEcdiPhiny have anat ha&lallabld reédbutdedtto sppertt i;HEEMBMS
interval, resources to su rt % NE bg q P
tramgipisien baan Al aRotABY bmeadkia F%%%i b 1hat tig: Hds esirable for
tha! et?*lrtﬁ l%ﬁ’fsrn‘ﬁt 3 40edulnen il §f MBM@H&[Q Fr@ddther cell at that

erently between the cells, to better utilize such
same $o0e urbsrvaAsreschmvsupm thewares MidYlpbendwidthanast mat be

cel,l that. th
v TahE e A Tn e b oA oSS PR ropgsgons
diﬁl\'j!BrE/féﬁgbt%ﬁ’lJ élﬁftheéglllﬂ 6 F&t&ﬂuﬂhﬂeﬁﬁdﬁ/ﬁé@gﬁ:&er Antlye MBS user
ata or__needl| ess r ive r t M5 dat
QoD Gup e Gl 1oy RO PTG RIE e AIAeE 15 RaVe ity Way Bave
tr#%ﬁﬂ's'gl&?s Hthédr ARLAGPLERG tﬁ@Mﬁer EQ@Q—%m&HM%\é AQ@%¥duit,

he present i1nvention includes a radio access network
thaMBMSmeten ouey foss MEMS detaconmeediaselyi ngeeive redundant MBMS
da groadcasts/nultlcast servi ces (MBMB) using channe
tchlng The channel switching is between dedicated
(060 shar gedosdimghy) it fhddsirabke tolliere batesitiessura sivilization for
i ncl udes MBMS reception scheduling for use when a
| ess transmt/receive device receives an MBVB
service frommultiple transm ssion sources. The
sources transmitting the MBVS service data in
[0@AAIf eri ng orders. One SHMHARYt uses in band
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for sending a multimedia broadcasts/multicast services (MBMS) using channel

switching. The channel switching is between dedicated and shared/common
channels. The invention also includes MBMS reception scheduling for use when
a wireless transmit/receive device receives an MBMS service from multiple
transmission sources. The sources transmitting the MBMS service data in
differing orders. One embodiment uses in band segmentation information and

another embodiment uses out of band synchronization information.

[0012] BRIEF DESCRIPTION OF THE DRAWING(S)
[0013] Figure 1 is a flow chart for use in MBMS channel switching.
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anot her enbodi ment uses out of band synchroni zation
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WTRUs in the cell and/or other cell information, such as information on cell
conditions, available cell resources, etc., a choice of whether dedicated channels, a
common/shared channel or both are used, step 22. After the channel choice is
made, the MBMS data is mapped to the corresponding channel(s), step 24. One
possible approach to determine which type(s) of channels should be used is a
threshold test. If below a certain threshold number of WTRUs is in the cell,
dedicated channels are used. The dedicated channels allow for power control and
transmit diversity techniques to be employed. These techniques are highly
desirable when high data rate MBMS transfers are made, to efficiently use the

available resources.



possi bl e approach to determ ne which type(s) of
channel s should be used is a threshold test. |If bel ow
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Flgure an | ustration o apre erre
foralm'égmmgtdmnhe]( RAkphing. The RAN is managed by a serving radio

network controllers (S-RNC) 30 which manages the user’s services and the

controlling radio network controller (C-RNC) 34 which manages the physical
resources of the cells. Signaling procedures which provide the coordination
needed between the S-RNCs 30 and the C-RNCs 34 for proper operation of the
RAN are utilized.

[0026] A channel switching entity (MBMS channel switching device 36)
determines which channels to use, such as dedicated, shared or the common, for

MBMS transmission and it also coordinates reception of the MBMS with the
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[0029] Since individual users autonomously enter and exit the cell, the
switching between dedicated and common channels is dynamic and may occur
during ongoing transmissions. Dynamic switching can be applied to the
downlink shared channels (DSCH). Data can be sent on the DSCH to be received
by a single user is referred to as dedicated DSCH (D-DSCH) or by multiple users
simultaneously is referred to as common DSCH (C-DSCH). For a particular
MBMS when there is only one user or a small number of users existing within
the cell, the DSCH will be a D-DSCH to the user or users. When the number of
users associated with a particular MBMS increases, a C-DSCH can be
established for this MBMS user group.
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transmtted on dedicated or shared/ common channel s.
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dedicated physical channels and common physical channels without the use of

the associated dedicated channels. The channel switching between the dedicated
channels to the common channels is explicitly signaled to each user. The RAN
layer 3 protocols allow for procedures of signaling the radio frame to transition
between the dedicated and the common channels. The signaling is performed by
either signaling a radio frame for the transition or by signaling the transmission
scheduling information.

[0034] Figures 3 and 4 are flow charts to allow for different cells and

different inter-cell MBMS transmissions to be scheduled in different orders. To
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attributes. The MBMS transitions between dedi cated and
comon DSCH is preferably transparent to the WIRU 40.
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[0037] Figure 3 is a flow chart for using in-band segmentation information
to handle differing MBMS transmission orders either inter-cell or between cells.
Along with the MBMS transmissions, segmentation information is sent along
with the MBMS data, step 42. This segmentation information typically includes
a segment identifier so that each receiving WIRU is aware of which segments
that it has received. As a particular WTRU moves between MBMS transmission
sources (between cells or switched channels), step 44, the WIRU can receive

segments from the new MBMS source and reassemble the transmissions to
recovery all the MBMS data, step 46.
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[0041] Both the approaches of Figure 3 and 4 allow for users existing
within the cell to just transition between dedicated and common channels
without interruption or delay in the MBMS transmission. Additionally, WTRUs
entering the cell can maintain continuous reception of the MBMS service, even
though the sequence of transmission between the new and old cell are different.
Once MBMS transmission data is received the WTRU reorders the information
according to the in band segmentation and/or out of band transmission

scheduling information.
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recei ver 64 receives the MBM5S transm ssions fromthe
differing transm ssion sources. An out of band
synchroni zation information device 62 receives
synchroni zation information from the nultiple

transm ssion sources. Using the synchronization
informati on and received MBMS segnents, a MBMS
segnent ati on reassenbly device 66 reassenbles the
segnents to recover the MBMS data. [0041] Both the
approaches of Figure 3 and 4 allow for users existing
within the cell to just transition between dedi cated
and common channels wthout interruption or delay in
the MBMS transm ssion. Additionally, WIRUs entering
the cell can maintain continuous reception of the MBVS
service, even though the sequence of transm ssion
between the new and old cell are different. Once MBMS
transm ssion data is received the WIRU reorders the
information according to the in band segnentation
and/ or out of band transm ssion scheduling
information. -8 WD 2004/ 015876 PCT/ US2003/ 024543

[ 00421 Since either in band segnentation or out of
band scheduling is provided, |ost or failed

transm ssions can be efficiently recovered by the
WRU s know edge of when retransm ssion is expected.
The RNC MBMS retransm ssion




schedul i ng can al so be reduced by taking into account
intelligent reception by the WRUs. To illustrate, if

wo b4BNB7knows al | the users have received a pRCT/US203024543
MBVS segnent, retransm ssion of that segnent can be
prevented. * * * -9 WOJROM®15876 PCT/ US2003/ 024543
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based on cell conditions. 5. The nethod of claim1l
wherein the dedi cated channel is a dedicated

3. The method of claim 2 wherein the threshold test has the threshold
and a second threshold and if the determined number of users is above the second
threshold, a common channel is used for the MBMS and if the determined
number is between the threshold and the second threshold, a shared channel is
used for the MBMS.

4, The method of claim 1 wherein the dedicated or shared/common

channel determination is based on cell conditions.

5. The method of claim 1 wherein the dedicated channel is a dedicated

shared channel and the shared/common channel is a common shared channel.
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shared channel and the shared/ commpn channel is a
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tWork controller of claim9 having an input
<N@§%$?%%?e%néto receive a unique radio link indicator
g hat MB8sr8 'bllﬁqélﬁ&l gwﬁajhmg: dévce Wmt?aﬁfrﬂiﬁ%whefhdrhﬁe WBREBIS
ata. 12. The radiq network control | er claim?9
Ao eRaif e renpeis 8 Hadicated o rﬁgshﬁgévﬁ@énmon%nnel fora
pa{r%iélgl%} &MU R phhetihe "1\1{1‘3101% dMBYBneAhR G ifled EhARRPRA the

a dedi cated channe or a.shared/connnn channel and
partimelppiceld, theeddiBiBingst channe! ishbased-afeaarumberdofvgenn of the
-g.l \\O 21904/ 015876 PCT/ US2003/ 024543
particularcell.

10. The radio network controller of claim 9 further comprising a

database indicating users subscribed for each MBMS service.

11. The radio network controller of claim 9 having an input configured
to receive a unique radio link indicator that identifies a particular MBMS service -
of the MBMS data.

12. Theradio network controller of claim 9 wherein the MBMS channel
switching device re-determining whether the MBMS data should be mapped to a
dedicated channel or a shared/common channel and remapping the MBMS data

to the re-determined channel.
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W@ ommsc@at | on system the nmethod conpri sing: PCT/US2003/024543
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t he tIWI‘WU‘RTé cedssembling the\BBBISIdata usimgbhe fiestfandseciudNEBMS

ansm tti ng . sour and .t he out of band schedul i ng
tr?’f%?%??‘& 9\%’%@ TREH%Pm the first MBVS

transmttlng source to a second MBVS transmtting

source and receiving the MBMS data fromthe second
soutde, Anmethab feattaamifem% anpitiaedigphroadrastemultimegia

semygsqmm@ﬁ %ﬁ?&l@é@con%ﬁ%@ic&ﬁéﬂ%%ﬁe{ﬂ o ﬁ&%ﬂf {%ﬁﬁg

erent orders; and WRU reassenbling t
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a pI ural | t%/] of transm_tting sourc
WTRU receiving the MBMS data from the first MBMS transmitting
source and the out of band scheduling information;
the WIRU moving from the first MBMS transmitting source to a second
MBMS transmitting source and receiving the MBMS data from the second
source, the MBMS data from the first MBMS transmitting source and the second
MBMS transmitting source having different orders; and
the WTRU reassembling the MBMS data using the first and second

transmitter source scheduling information.

15. A wireless transmit/receive unit (WTRU) for receiving a multimedia

broadcasts/multimedia services (MBMS) from a plurality of transmitting sources
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-12 WD 2004/ 015876 PCT/ US2003/ 024543 at differing
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W@ e@ASSTe i ng the MBVS data in different or dePGr/USM3/024543
WRU conprising: a _MBMS receiver for receiving
at diffgringtimes the @b#abty @fﬁéanmlhﬁiggrﬁqwﬁ?gtr%%m@@@g ﬂae MBus
e f Ol IRRAT device for receiving
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segnent fromeach of the transmtting sources; a out
of band synchroni zation information receiver for

recegVvi ng vardleftramamngréeyive i@ (W ERUDfor i’é&aﬁiﬁﬁ@é hltimedia
fromeach of the transm tting sources;

br@a@gﬁﬁsfraultunedlegggfemﬂ}mé\éﬁh empgluralitg g%%m%t%@mes
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data in different orders, the WTRU comprising:

a MBMS receiver for receiving MBMS segment from each of the
transmitting sources;

a out of band synchronization information receiver for receiving out of
band synchronization information from each of the transmitting sources;

a MBMS segmentation reassembly device for reassembling the MBMS

segments based on the synchronization information.
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